PTO/AIAI14 (01-22)
Approved for use through 05/31/2024. OMB D651-0032
U.S Palenl and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are reguired to respond to a collection cf ion unless it tains 2 valid OMB control number.

Attorney Docket Number | 1147-US-P2C2DC
Application Number

Application Data Sheet 37 CFR 1.76

Title of Invention | THERAPEUTIC COMPOSITIONS FOR TREATMENT OF HUMAN IMMUNODEFICIENCY VIRUS

The apolication data sheet is part of the provisional or nonprovisional application for which it is being submitted. The foliowing form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and Inciuded In a paper filed application

Secrecy Order 37 CFR 5.2:

0 Paortions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor l1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
! E] Iaemamin rvlicah Follman ‘ E]
Residence Information (Select One) e US Residency Non US Residency Active US Military Service

City I En Mateo ' State/Province | ﬁ | Country of Residencé l lJS

Mailing Address of Inventor:

Address 1 9 N Humboldt Street

Address 2

City l En Mateo l State/Province I FA

Postal Gode i l94401 l Countryi [ IUS

Inventor l2

Legal Name

Prefix] Given Name Middie Name Family Name Suffix
[} [ Fono :
Residence Information (Select One) () US Residency Non US Residency Active US Military Service

City ‘ upertino I State/Province I FA J Country of Residencé I |JS

Mailing Address of Inventor:

Address 1 008 Cranbery Drive
Address 2
City I I’:upertino J State/Province | F‘,A
Postal Code | jpso14 | Countryi | bs
Inventor 13
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
| B |loanna N Foziara ‘ EI
Residence Information (Select One) (®) US Residency Non US Residency Active US Military Service
EFS Web 2.2.13
Cipla v. Gilead IPR2025-00033 Petitioner Exhibit 1002

1 of 1074



PTOIAIA14 (01-22)

Approved for use through 05/31/2024. OMB 0651-0032

U.8 Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are recuired to respond {o a collection of Information uniess it contains a valid OMB control number.

1147-US-P2C20C

Attorney Docket Number

Application Data Sheet 37 CFR1.76 -— ——
Application Number

Title of Invention | THERAPEUTIC COMPOSITIONS FOR TREATMENT OF HUMAN IMMUNODEFICIENCY VIRUS

Gity | [Foster City ] staterprovince | FA™ | country of Residencd | bs

Mailing Address of Inventor:

Address 1 ‘o Gilead Sciences, Inc.

Address 2 333 Lakeside Drive

City | Foster city | state/Province [ oA

Postal Code ] ]94404 I Country i | FJS

All Inventors Must Be Listed - Additional Inventor Information biocks may be T

generated within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section befow.
For further information see 37 CFR 1.33(a}.

] An Address is being provided for the correspondence Information of this application.

Customer Number 5000

Email Address PDocketing@gilead.com ] Add Email Remove Emaill

Application Information:

Title of the Invention HERAPEUTIC COMPOSITIONS FOR TREATMENT OF HUMAN IMMUNODEFICIENCY VIRUS
Attorney Docket Number| [1147-US-P2C2DC Small Entity Status Claimed [ ]

Application Type Nonprovisional -
Subject Matter Utility &
Total Number of Drawing Sheets (if any) 3] Suggested Figure for Publication (if any}

Filing By Reference:

Only complete this section when filing an application by reference under 35 US.C. 111(c) and 37 CER 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being fiied. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s} below (i.e., “Domestic Benefit/National Stage Information” and "Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b}, the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). )
]

Application number of the previously Filing date {YYYY-MM-DD) Intellectuai Property Authority or Country
filed application

Publication Information:
[1 Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

0 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

EFS Web 2213

Cipla v. Gilead IPR2025-00033 Petitioner Exhibit 1002
2 0f 1074



PTOJAIA14 (01-22)
Approved for use througn 05/31/2024. OMB 0661-0032

U.S Patent and Frademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond fo a callection of information unless it conlaine a valik OMB control number.

Attorney Docket Number | 1147-US-P2C2DC
Application Number

Application Data Sheet 37 CFR 1.76

Title of invention | THERAPEUTIC COMPOSITIONS FOR TREATMENT OF HUMAN IMMUNODEFICIENCY VIRUS

Representative Information:

Representative information should be provided for all practitoners having a power of atiomey in the application. Providing
this information in the Application Data Sheet does not canstitute a power of attomey in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information duning processing.

Please Select One: ® Customer Number US Patent Practiioner l (O Limited Recognition (37 CFR 11.9)
Customer Number fzsooo

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 118(e} or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status "ending - | Remove |
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
I Continuation of ~§ 16/387081 ]2020—08—06
Prior Application Status | Abandoned ~ Remove |
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD})
|16/987081 Continuation of ~J 16/713380 IZ(H 9-12-13
Prior Application Status | Patented - Remove
| Application - Prior Application Filing Date issue Date |
Number CoRinity p2 Nurnber (vyyv.mu-ppy |  PatentNumber | yyyy-mm.DD)
16/713380 Fonﬁnuation of -] [151346335 po16-11-08 10548846 P020-02-04
Prior Application Status Fxpired - | Remove |
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
F5l346335 Claims benefit of provisional |~§ 62/39999% P016—09—26
Prior Application Status | Expired - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
|15/346335 I:laims benefit of provisional  |~] 621253042 12015114)9
Additional Domestic Benefit/National Stage Data may be generated within this form [E

by selecting the Add button.
EFS Web 2.2.13

Cipla v. Gilead IPR2025-00033 Petitioner Exhibit 1002
30f1074



PTO/AIAI4 (01-22)
Approved for use through 05/31/2024. OMB D651-0032
U.S. Palent and Trademark Office; U.S. CEPARTMENT OF COMMERCE

Under the Paperwork Rediktion Act of 1995, ro persons are ired to iespond to a collection of infk ion unless i tains a valid OMB control number.

. Attorney Docket Number | 1147-US-P2C2DC
Application Data Sheet 37 CFR 1.76 |- —— A

K;;;licatio; Number

Title of Invention | THERAPEUTIC COMPOSITIONS FOR TREATMENT OF HUMAN IMMUNODEFICIENCY VIRUS

Foreign Priority Information:
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Application Number Countryi Filing Date (YYYY-MM-DD) Access Codc—:-‘l (if applicable)
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Add button.
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Applications
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Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application. applicant has provided written
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below} and the European Patent Office (EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropnate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the Eurcpean Patent Office (EPO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPQO), the State Intellectual Property Office of the People's Republic of
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTQ in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h){2).

The applicant is reminded that the EPO'’s Rule 141(1) EPC {European Patent Convention) requires applicants to submit a
copy of search resuits from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search resuits from the instant patent
] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Orice the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CER 1.45), this section should nof be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

Clear
® Assignee Legal Representative under 35t).8.C. 117 Joint Inventor
Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

1

Name of the Deceased or Legally Incapacitated Inventor: ’

L

If the Applicant is an Organization check here. X

Organization Name

Filead Sciences, inc.

Mailing Address Information For Applicant:

Address 1 33 Lakeside Drive
Address 2
City oster City State/Province ICA
Country | PS Postal Code 94404
Pheone Number 650) 574-3000 Fax Number (650) 522-5575
Email Address PDocketing@gilead.com
Additional Applicant Data may be generated within this form by selecting the Add button.

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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Assignee ‘1

Cormplete this section il assignee informalion, including non-applicant assignee information, is desired to be included on Ihe patent
application publication. An assignee-applicant identified in the "Appiicant information” section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Appiicant Assignee is an Organization check here. M
Prefix Given Name Middle Name Family Name Suffix

il I | g

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

" Address 2
City 1 State/Province

: a;u;ltry_l I l Postal Code o
Phone Number [ Fax Number

Email Address k

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by

selecting the Add button. @

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in

subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventers, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney {e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature [yDonna Johnson Gressler/ Date (YYYY-MM-DD)| {2022-05-06
First Name Ponna Johnson Last Name ] iPress!er Registration Number 544
Additional Signature may be generated within this form by selecting the Add button. [ Add
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is to file {and by the USPTO to process) an application. Confidentialily is governed by 35 U.S.C. 122 and 37 CFR 1 14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
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Privacy Act Statement

1

The Privacy Act of 1974 {P.L. 93-579) requites that you be given certain information in connection with your submission of the attached form related to a patent
application or patent. Accordingly, pursuent to the requirements of the Act, please be advised that: {1} the general authority for the collection of this information
is 35 US.C. 2(b)(2}; (2) fumishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to 2 patent application or patent. If you do not fumnish the requested information, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

The information on this form will be treated confidentially to the extent allowad under the Freedom of Information Act (5 U.5.C. 552} and the Privacy
Act (5 US.C. 552a). Records from this system of records may be disclosed 1o the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures to opposing counsel in the course of settiement negotiaticns.

Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contracter of the Agency having need for the information in order to perform
a contract. Recipients of infarmation shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 US.C.
552a(m).

A record related to an Internationzl Application filed under the Patent Cooperation Treaty in this sy stem of records may be disclosed, as @ routine use,
1o the International Bureau of the World Intellectual Property Organization, pursuant to the Patent CooperationTreaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.S.C. 181)
and for review pursuant to the Atomic Energy Act (42 US.C. 218(c)}.

A record from this system of records may be disclosed, 2s 2 routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by G5A as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations goveming inspection of
records for this purpose, and any other relevant {i.e, GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals,

A record from this systemn of records may be disclosed, as & routine use, to the public after either publication of the application pursuant to 35 U.S.C.
122(b) or issuance of a patent pursuant to 35 US.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is
referenced by cither a published application, an application open to public inspections or an issued patent.

A record from this systern of records may be disclosed, as 2 routine use, o a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential violation of law or regulation.
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THERAPEUTIC COMPOSITIONS FOR TREATMENT OF HUMAN
IMMUNODEFICIENCY VIRUS

CROSS-REFERENCE TO THE RELATED APPLICATIONS
10001] This patent application claims the benefit of priority of U.S. Application Serial No.
62/253.042, filed November 9, 2015 and of U.S. application serial No. 62/399,999, filed September
26, 2016. The content of each of these provisional applications is hereby incorporated herein in its
entirety.

TECHNICAL FIELD

10002] Pharmaceutical formulations suitable for treating viral infections such as HIV are provided,
in particular sohid oral dosage forms including the compound of Formula I. emtricitabine and
tenofovir alafenamide.

BACKGROUND
10003] Human immunodeficiency virus. type | (HIV-1) infection is a life-threatening and serious
disease of major public health significance, with approximately 35 million people infected
worldwide (Joint United Nations Programme on HIV/AIDS (UNAIDS). Global report: UNAIDS
report on the global AIDS epidemic, 2013). Standard of care for the treatment of HIV-1 infection
uses combination antiretroviral therapy (ART) to suppress viral replication to below detectable
limits, increase CD4 cell counts, and halt disease progression.

10004] There is also a need for medications to serve populations with limited treatment options (e.g.,
children, women, and the elderly). In certain situations, these populations may have difficulty
maintaining treatment because of pill burden (number of pills to take each day, as well as different
combinations of pills) or the size of the pills themselves, once they are coformulated into a multidrug
composition. For example, there is currently no fixed dose combination registered for once a day

dosing (i.e., QD) for very young children (e.g., younger than age 12 years).

{0005] A goal of antiretroviral therapy is to achieve viral suppression in the HIV infected patient.
Treatment gwdelines published by the United States Department of Health and Human Services
provide that achievement of viral suppression requires the use of combination therapies, i ¢., several
drugs from at least two or more drug classes. In addition, decisions regarding the treatment of HIV
infected patients are complicated when the patient requires treatment for other medical conditions
(e.2., metformin, rifampin, HCV antivirals, hormonal contraceptives, ctc.). Because the standard of
care requires the use of multiple different drugs to suppress HIV, as well as to treat other conditions
the patient may be experiencing, the potential for drug-drug interaction is a criterion for selection of

{

Cipla v. Gilead IPR2025-00033 Petitioner Exhibit 1002
10 of 1074



1147-US-p2C2DC

a drug regimen. As such, there is a need for antiretroviral therapies having a decreased potential for
drug-drug interactions (e.g, those that affect transporters (e.¢., OCT-2) or activate recepiors (e.g.,
PXR).

SUMMARY
10006} All the compositions and oral dosage forms herein include a compound of Formula I,
(2R .38, I3aR)-8-hydroxy-7.9-dioxo-N-(2,4,6-trifluorobenzyl)-2,3,4,5,7.9,13, 13a-octahydro-2,5-

methanopyrido[1',2":4,5 Jpyrazino[2,1-b}[ 1,3 Joxazepine-10-carboxamide, having the following

(1
y 0 F
o
oo
Mo SNy | F
O OH

or a pharmaceutically acceptable salt thereof.

structure:

10007] In certain embodiments, the pharmaceutically acceptable salt of the compound of Formula 1
is a compound of  Formula 1L sodium (2R.5S,13aR)-7.9-dioxo-10-((2.4,6-
trifluorobenzylearbamovl}-2,3.,4,5,7,9,13, 13a-octahy dro-2,5-methanopyridof 1',.2":4,5]pyrazino[ 2,1 -

b][1,3]Joxazepin-8-olate, having the following structure:

)

chono,

[0008] The inventors have successfully formulated an oral dosage form containing the compound of
Formula I, tenofovir alafenamide and emtricitabine. This oral dosage form is suitable for use in

medicine, and in particular in treating viral infections such as HIV.

[0009] In one aspeci, a solid oral dosage form comprising the compound of Formula 1 or a
pharmaceutically acceptable salt thereof, tenofovir alafenamide or a pharmaceutically acceptable salt
thereof, and emtricitabine or a pharmaceutically acceptable salt thereof is provided. Tn cerain
embodiments, the dosage form comprises 50 mg of the compound of Formua I or a pharmaceutically
acceptable salt thereof, 25 mg tenofovir alafenamide or a pharmaceutically acceptable salt thereot,
and 200 mg emtricitabine. For instance, in certain embodiments, the dosage form comprises 50 mg of
the compound of Formula 1 as a pharmaceutically acceptable salt thercof, 25 mg tenofovir

2
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alafenamide as a pharmaceutically acceptable salt thereof, and 200 mg emtricitabine. In certain
embodiments, the dosage form comprises 52 ing of the compound of Formula I, 28 mg tenofovir
alafenamide hemifumarate. and 200 mg emtricitabine.

{0010] In another aspect, a solid oral dosage form comprising 75 mg of the compound of Formula 1
as a pharmaceutically acceptable salt thereof, 25 mg tenofovir alafenamide as a pharmaceutically
acceptable salt thereof, and 200 mg emtricitabine is provided. In certain embodiments. a solid oral
dosage form comprising 75 mg of the compound of Formula | or a pharmaceutically acceptable salt
thereof, 25 mg tenofovir alafenamide or a pharmaceutically acceptable salt thereof, and 200 mg
emtricitabine is provided. In certain embodiments, a solid oral dosage form comprising 78 mg of the
compound of Formula II, 28 mg tenofovir alafenamide hemifumarate, and 200 g emtricitabine is
provided.

[0011] The inventors have found that it is possible to formulate solid oral dosage forms that are
pharmaceutically acceptable (ie. pharmacologically efficacious and physically acceptable) while
reducing the total amount of excipients necessary o achieve an acceprable pharmacokinetic profile.
Accordingly, in one aspect a solid oral dosage form is provided, comprising 50 mg of the compound
of Formula [ or a phanmaceutically acceptable salt thereof, 25 my tenofovir alafenamide or a
pharmaceutically acceptable salt thereof, and 200 mg emtricitabine or a pharmaceutically acceptable
salt thereof, wherein the dosage form has a total weight of Jess than 850 me (e.g. Tess than 800 mg or
less than 730 mg or less than 700 mg).

{0012] In another one aspect a solid oral dosage form is provided, comprising 7S mg of the
compound of Formula I or a pharmaceutically acceptable salt thereof, 25 mg tenolovir alafenamide
or a pharmaceutically acceptable salt thereof, and 200 mg emtricitabine or a pharmaceutically
acceptable salt thereof, wherein the dosage form has a total weight of less than 850 mg (e.2 Jess than
800 mg or less than 700 mg).

{0013] In another aspect, a coated tablet comprising 50 mg of the compound of Formula I or a
pharmaceutically acceptable sall thereof, 25 mg tenofovir alafenamide or a pharmaceutically
acceptable salt thereof, and 200 mg emtricitabine or a pharmaceutically acceptable salt thereof is
provided.

{0014] In another aspect, a coated tablet comprising 75 mg of the compound of Formula T or a
pharmaccutically acceptable salt thereof, 25 mg tenofovir alafcnamide or a pharmaccutically
acceptable salt thereof, and 200 my emtricitabine or a pharmaceutically acceptable salt thereof is
provided.

[0015] In another aspect, a tablet comprising 52 mg of the compound of Formula 1. 28 mg tenofovir

alafenamide hemifumarate, and 200 mg emtricitabine is provided.
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[0016] In another aspect, a tablet comprising 78 mg of the compound of Formula [1. 28 mg tenofovir

alafenamide hemifumarate, and 200 mg emtricitabine is provided.

[0017] In another aspect, a tablel comprising (a) 50 mg of the compound of Formula 1 or a
pharmaceutically acceptable salt thereof, (b) 25 mg tenofovir alafenamide or a pharmaceutically
acceptable salt thereof. and (c) 200 mg emtricitabine or a pharmaceutically acceptable salt thereof is
provided, wherein (a) and (b) are segregated, and wherein the tablet has a total weight of fess than
about 1.5 g (e.g.. less than about | g). Typically, (a) and (b) are present within scparate layers in a

multilayer tablet.

10018) In another aspect. a tablet comprising (a) 75 mg of the compound of Formula I or a
pharmaceutically acceptable salt thereof. (b) 25 mg tenofovir alafenamide or a pharmaceutically
acceptable salt thereof, and (¢) 200 mg emtricitabine or a pharmaceutically acceptable salt thereof is
provided, wherein (a) and (b) are segregated, and wherein the tablet has a total weight of less than
about 1.5 g {e.g., less than about 1 g). Typically, (a) and (b) are present within separate layers in a

multilayer tablet.

{0019] In another aspect, a tablet comprising from 6.5-11.0 % w/w of the compound of Formula I or
a pharmaceutically acceptable salt thereof. 3.0-4.3% w/w tenofovir alafenamide or a
pharmaceutically acceptable salt thereof, and 25-30 % w/w emuwricitabine or a pharmaceutically
acceptable salt thereof is provided, where the weight percentages denote a proportion of the whole
tablet. In some embodiments, (a) the compound of Formula 1 is present as of the compound of

Formula IT and/or (b) the tenofovir alafenamide is present as tenofovir alafenamide hemifumarate.

[0020] In another aspect, a tablet comprising from 9.5-11.5 % w/w of the compound of Formula I or
a pharmaceutically acceptable salt thereof, 2.5-45 % w/w tenofovir alafenamide or a
pharmaceutically acceptable salt thereof, and 26-33 % w/w emtricitabine or a pharmaceutically
acceptable salt thereof is provided, where the weight percentages denote a proportion of the whole
tablet. In some embodiments, (a) the compound of Founula 1 is present as of the compound of

Formula H and/or (b) the tenofovir alafenamide is present as tenofovir alafenamide hemifumarate.

[0021] The inventors have found that the use of a fixed dose combination may assist in achieving
appropriate pharmacokinetic parameters and/or adequate fablet stability. In addition, the use of a
multilayer tablet as a particular type of fixed dose combination may also provide pharmacokinetic
and/or stability benefits. Accordingly, in another aspect a fixed dose combination tablet comprising
(a) the compound of Formula 1 or a pharmaceutically acceptable salt thereof, (b) tenofovir
alafenamide or a pharmaceutically acceptable salt thereof, and {c¢) emtricitabine or a
pharmaceutically acceptable salt thereof is provided Additionally, multilayer tablet comprising (a)
the compound of Formula I or a pharmaceutically acceptable satt thereof, (b) tenofovir alafenamide
or a pharmaceutically acceptable salt thereof, and (c) emtricitabine or a pharmaceutically acceptable

salt thereof is provided.

Cipla v. Gilead IPR2025-00033 Petitioner Exhibit 1002
13 of 1074



1147-US-p2C2DC

{0022] In another aspect, a kit comprising (a) a tablet comprising the compound of Formula 1 or a
pharmaceutically acceptable salt thereof, tenofovir alafenamide or a pharmaceutically acceptable salt
thereof. and emtricitabine or a pharmaceutically acceptable salt thereof. and (b) a desiccant (e.g.

stlica gel) 1s provided.

{0023] Methods of producing solid oral dosage forms such as tablets are also provided, as discussed

in more detail below.

{0024] In addition, methods for wreating patients are provided, which are also discussed in more

detail below.

BRIEF DESCRIPTION OF DRAWINGS
[0025] Figure | shows the results of studies carried out on Formulations Fi, F2, and F3 1o assess the
dissolution of 78 mg of the Compound of Formula I as a single agent compared to a bi-layer using

fasted simulated intestinal fluid as a dissolution medium.

[0026] Figure 2 shows the results of studies carried out on Formulations F1 and F2 1o assess the
dissolution of 78 mg of the Compound of Formula IT as a single agent compared to a bi-layer using

fed simulated intestinal fluid as a dissolution medium.

[0027] Figure 3 shows the results of studies carried out on Formulations Fi, F2, F4, F5, and F6 1o
assess the dissolution of 78 mg of the Compound of Formula Il in tablets containing various
excipients.

{0028] Figure 4 shows the results of studies carried out on Formulations F7 and F8 10 assess the

dissolution of 52 mg of the Compound of Formula II as a single agent compared to a bi-layer using

fasted simulated intestinal fluid as a dissolution medium.

[0029] Figure 5 15 a flow diagram illustrating the preparation of a tablet formulation containing the
compound of Formula II.

[0030] Figure 6 is a flow diagram illustrating the preparation of a tablet formulation containing the
compound of Formula I, emtricitabine, and tenofovir alafenamide hemifumarate.

DETAILED DESCRIPTION
(0031} Typically, the oral dosage forms disclosed hercin comprise three active pharmaceutical
ingredients: the compound of Formula I {or a pharmaceutically acceptable salt thereof), tenofovir
alafenamide (or a pharmaceutically acceptable saht thereof), and emtricitabine (or a pharmaceutically
acceptable salt thereof).
(2R,3S,13aR)-8-1ydroxy-7,9-dioxo-N-(2,4, G-trifluorobenzyl)-2,3,4,5,7,9,13, 1 3a-octahydro-2, 5-
miethanopyridofl',2°:4,5pyrazine{2,1-bj{1,3Joxazepine-10-carboxaride

3
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[0032] (2R,3S.13aR)-8-Hydroxy-7,9-dioxo-N-(2,4,6-triflucrobenzylt)-2.3,4,5,7,9,13, 1 3a-octahy dro-
2,5-methanopyrido{1',2":4,S]pyrazino[2,1-b]{1,3]Joxazepine-10-carboxamide (Formula I), is a potent

HIV integrase inhibitor with in vifro activity against wild type HIV-1. It has the following formula

(see WO2014/100323)
U]
O |
ol
N7 N
IS o%
o F F
O OH

[0033] Tts TUPAC name is (2R,5S5,13aR)-8-hydroxy-7.9-dioxo-N-(2.4,6-trifluorobenzyi)-
2.3,4,5,7,9.13,13a-octahydro-2,5-methanopyrido[1',2:4.5pyrazino[ 2, 1-b][ 1.3 ]Joxazepine-10-

carboxamide. {ts CAS name is 2,5-Methanopyrido[!',2":4,5]pyrazino[2,1-b][1,3]Joxazepine-10-
carboxamide, 2.3,4.5,7.9,13,13a-octahydro-8-hydroxy-7,9-dioxo-N-[(2,4,6-trifluorophenylymethyl]-,
{2R.5S,13aR). The compound of Formula I is a weak acid with pKa of 8.6. The aqueous solubility of
the compound of Formula I free acid is pH-dependent, with solubility increasing with increasing pH,
with a maximum at pH 10.5.The chemical stability of the compound of Formula 1 is aiso pH
dependent, with maximum stability at pH 4. The compound of Formula I is considered a BCS Class

2 compound, with low solubility and high permeability.

]0034] Solid oral dosage forms disclosed heremn nclude the compound of Formula I, usually in the
form of a pharmaceutically acceptable salt. The compound of Formula | can be present within an oral
dosage form in solvated or unsolvated form, and references to “Formula T” include both of these
forms. Typically, the compound of Formula 1 is in the form of the compound of Formula H, having

the formula below:

(1
‘o) F
H
@/N Yo r F
O O~ Na”

[0035] In certain specific embodiments, solid oral dosage forms containing 50 mg of the compound

of Formula I, ¢.g. as about 52 mg of the compound of Formula 11, are provided.

J0036] In certain specific embodiments, solid oral dosage forms containing 75 nig of the compound
of Formula L e.g. as about 78 mg of the compound of Formula IL. are provided.
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[0037] As used herein, and in the absence of a specific reference to a particular pharmaceutically
acceptable salt and/or solvate of the compound of Formula] (e.g. Formula I1), any dosages, whether
expressed in e.g. milligrams or as a % bv weight, should be taken as referring to the amount of the

compound of Formula | free acid, i.c. the amount of*

y o)
0 S
YO N
NS So F F
O OH

10038] For example, therefore, a reference to 50 mg of the compound of Formula 1 or a
pharmaceutically acceptable salt and/or solvate thereof” means an amount of the compound of
Formula I or a pharmaceuncally acceptable salt and/or solvate thereof which provides the same

amount of the compound of Formula I as 50 mg of the compound of Formula I free acid.

[0039] For example, therefore, a veference to “75 mg of the compound of Formula I or a
pharmaceutically acceptable salt and/or solvate thereof’ means an amount of the compound of
Formula I or a pharmaceutically acceptable salt and/or solvate thereof which provides the same
amount of the compound of Formula 1 as 75 mg of the compound of Formula 1 free acid.

Tenofovir alafenamide

{0040] Tenofovir alafenamide (TAF) is a nucleotide reverse transcriptase inhibitor having the
formula below (see WO02/08241 A2):

NH,

N/ N

W LD

NT N Q
l\/o X opn
e

- 0]
Hsc\\ H,/ j/
O

{0041] Its IUPAC name s (S)-isopropyl-2-(((S)-(({{R)-1~(6-amino-9H-purin-9-y})propan-2-
vhoxy)methyl}(phenoxy )phosphoryl)amino)propanoate. It is also referred to as {9-[(R)-2-[[(S)-[[(S)-
I-(1sopropoxycarbonyljethyl]  amino]phenoxy phosphinyl]-methoxy lpropvljadenine}.  Tenofovir
alafenamide ts a weak base, with a pKa of 3.9. Its solubility increases with decreasing pH. with a
maximum solubility at about pH 3. Tenofovir alafenamide is considered a BCS Class 3 compound,

with high equilibrium solubility and lower apparent permeability.
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j0042] Solid oral dosage forms disclosed herein include tenofovir alafenamide, usually in the form
of a pharmaceutically acceptable salt. Tenofovir alafenamide can be present within an oral dosage
form in solvated or unsolvated form, and references o “tenofovir alafenamide” include both of these
forms. In particular, tenofovir alafenamide may be associated with fumarate, such as monofumarate
or hemifumarate. Tvpically. tenofovir alafenamide is in the form of tenofovir alafenamide
hemifumarate having the formula below (see WO 2013/025788 Al):

NH, o
L N 0
M A
. O p\NP o
CHgy OH 112

= 0
HyC' \\fr Y
O

[0043] As used herein, and in the absence of a specific reference to a particular pharmaceutically
acceptable salt and/or solvate of tenofovir alafenamide, any dosages, whether expressed in e.g
milligrams or as a % by weight, should be taken as referring to the amount of tenofovir alafenamide,

i.e. the amount of:

NH,

N/ N

LD

N N Q
e
CHa

10044} For example, therefore, a reference to ““25 mg tenofovir alafenamide or a pharmaceutically
acceptable salt and/or solvate thereof” means an amount of tenofovir alafenamide or a
pharmaceutically acceptable salt and/or solvate thereof which provides the same amount of tenofovir
alafenamide as 25 mg of tenofovir alafenamide free base.

[0045] The amount of tenofovir alafenamide 1n a solid oral dosage form provided herein 1s generally
between 10 mg and 30 mg, for instance within the range of 20 mg to 30 mg, and more typically

between 24 mg and 28 mg. In certain specific embodiments, solid oral dosage forms containing 25

myg of tenofovir alafenamide ¢.g. as about 28 mg of tenofovir alafenamide hemifumarate, are
prowvided.

Emtricitabine

[0046] Emtricitabine (FTC) is a nucleoside reverse transcriptase inhibitor having the formula below:
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O
N <
e = \‘\—Z/\OH

{0047] Its TUPAC name is 4-amino-5-fluoro-i-[(2R,55)-2-(hydroxymethyl)-1,3-oxathiolan-5-yl}-
1,2-dihydropyrimidin-2-one. It is also referred to as S-fluoro-1-[(2R,3S)-2-(hydroxymethyl)-1,3-
oxathiolan-5-yl]jcytosine. 1t is currently authorised as part of EMTRIVA® (emtricitabine 200 mg),
TRUVADA® ({(emtricitabine 200 mg, tenofovir disoproxil fumarate 300 mg). ATRIPLA®
(emtricitabine 200 mg, efavirenz 600 mg, tenofovir disoproxil fumarate 300 mg) and STRIBILD®
{emtricitabine 200 mg, cobicistat 150 mg, tenofovir disoproxil fumarate 300 me. elvitegravir 150
mg) and COMPLERA®/EVIPLERA® (rilpivirine 25 mg, entricitabine 200 mg, tenofovir disoproxil
fumarate 300 mg).

[0048] Emtricitabine is a free base, exhibiting a pKa of 2.65. Solubility is enhanced under acidic
conditions. It is considered a BCS Class 1 compound. with high solubility and high permeability.

[0049] Sohd oral dosage forms disclosed herein include emtricitabine, optionally as a
pharmaceutically acceptable salt. Emtricitabine can be present within an oral dosage form in solvated
or unsolvated form, and references to “emtricitabine” include both of these forms. Typically.
emtricitabine is present as a free base.

[0050] As used herein, and in the absence of a specific reference to a particular pharmaceutically
acceptable salt and/or solvate of emtricitabine. any dosages, whether expressed in e.g. milligrams or

as a % by weight, should be taken as referring to the amount of emtricitabine, i.e. the amount of:

o

N A .
LNKY\OH
F s ,

[0051] For example, therefore, a reference to “200 my emtricitabine or a pharmaceutically
acceprable salt and/or solvate thereof” means an amount of emtricitabine or a pharmaceutically
acceptable salt and/or solvate thereof which provides the same amount of emtricitabine as 200 mg of

emitncitabine free base.

j0052} The amount of emtricitabine in a solid oral dosage form provided herein is generally between
{80 mg and 220 mg, for mstance between 190 mg and 210 mg, and more typically hetween 195 mg
and 205 mg. In certain specific embodiments, solid oral dosage forms containing 200 mg of
emtricitabine are provided.

)
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Solid orat dosage forms

{0053] The inventors have successfully formulated the compound of Formula 1. emtricitabine and
tenofovir alafenamide in a single, stable dosage form that is pharmacologically efficacious and
physically acceptable. The solid oral dosage forms disclosed herein are intended for pharmaceutical
use in human subjects. Accordingly, they must be of an appropriate size and weight for oral human
administration {(e.g they should have a total weight of less than about 1.5 g, e.g.. less than about

1.0 g), in addition to being therapeutically efficacious.

[0054] In certain embodiments, formulations of the three active ingredients into a solid oral dosage
form which has a total weight of less than about 1.0 g are provided, for instance less than about 800
mg, or even less than about 750 mg, or even less than 700 mg. This is advantageous given that
TRIUMEQ® (abacavir sulfate equivalent to 600 mg of abacavir, dolutegravir sodium equivalent to
50 mg of dolutegravir, and 300 mg of lamivudine) has a total weight of more than about 1000 mg,
based on the weight of the active ingredienis in each tablet (due to the amount of excipients that are
required to produce a pharmaceutically acceptable tablet). The provision of a relatively small dosage
form (in particular a tablet) represents a clinical advantage because it may be expected to increase
patient convenience and thus compliance as compared to larger dosage forms which are more
burdensome for patients to swallow. In specific embodiments, the solid oral dosage form disclosed
herein has a total weight of between 700 and 750 mg. In certain embodiments, the solid oral dosage
form disclosed herein has a total weight of betwsen 700 and 725 mg, or about 700 mg. In specific
embodiments, the solid oral dosage form disclosed herein has a total weight of between about S0 and
about 750 mg, between about 100 and about 750 mg. between about 200 and about 750 mg, or
between about 250 and about 750 mg, The presently disclosed dosage forms may comprise less than
600 mg of excipients, such as less than 500 mg of excipients, or less than 450 mg of excipients. For
example, solid oral dosage forms disclosed herein may comprise between 300 and 600 mg of
excipients, or between 350 mg and 500 mg of excipients, or between 400 mg and 500 mg of
excipients. Most typically. solid oral dosage forms disclosed herein comprise between 425 mg and
450 my of excipients. In such embodiments, the dosage forms comprise as active ingredients (a) 50
mg of the compound of Formula I or a pharmaceutically acceptable salt thereof, (b) 25 mg tenofovir
alafenamide or a pharmaceutically acceptable salt thereof, and (c¢) 200 mg emtricitabine or a
pharmaceutically acceptable salt thereof In certain embodiments, the dosage forms comprise as
active ingredients (a) 52 mg of the compound of Formula I, (b) 28 mg tenofovir alafenamide
hemifumarate, and (c) 200 mg emtricitabine. In some embodiments, the dosage forms comprise as
active ingredients (a) 75 mg of the compound of Formula 1 or a pharmaceutically acceptable salt
thereof, (b) 25 mg tenofovir alafenamide or a pharmaceutically acceptable salt thereof, and (c) 200
mg emtricitabine or a pharmaceutically acceptable salt thercof. In certain embodiments, the dosage
forms comprise as active ingredients (a) 78 mg of the compound of Formula II, (b) 28 mg tenofovir
alafenamide hemifumarate, and (¢) 200 mg emtricitabine.

10
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[0055] The solid oral dosage forms disclosed herein will typically be in the form of a fixed dose
combination tablet. This 1s because the inventors have found that the use of fixed dose combination
tablets may assist in optimizing the pharmacokinetic properties of the active ingredients. particularly
the total exposure of the compound of Formula 1 or a pharmaceutically acceptable salt thereof, as
measured by area under the curve (AUC) and Uy, In particular embodiments, the solid oral dosage
forms disclosed herein are in the form of a multilayer tablet. In certain embodiments, the use of a
fixed dose combinations, e.g., mulnlayer tablets, may affect the dissolution profile of one or more of
the active ingredients within the dosage form, and is therefore lik.ly 1o have an impact on the in wvo
pharmacokinetics of the dosage form. In particular, it has been observed that the dissolution of the
compound of Formula I (e.g., as Formula IT) varies depending on whether the 1ablet is in a fixed dose
combination formulation with tenofovir alafenamide and emtricitabine and/or whether the tablet is a
monolayer or multilayer tablet. It has also been obsarved that the presence of certain excipients in the
multilayer tablet formulation (or absence of others) affects the dissolution profile of one or more of
the active ingredients within the dosage form. The provision of a tabler with particular
pharmacokinetic parameters, ¢.g. phanmacokinetic parameters is a particular advantage atforded by
the present disclosure.

j0056] In one embodiment, a multilayer tablet comprising (a) the compound of Formula | or a
pharmaceutically acceptable salt thereof, (b) tenofovir alafenamide or a pharmaceutically acceptable
salt thereof, and (c) emtricitabine or a phammaceutically acceptable salt thereof is provided.
Typically, each layer contains at least one of {a), (b), and (¢). For instance, in certain embodiments,
the tablet comprises a first layer comprising (a) the compound of Formula T or a pharmaceutically
acceptable salt thereof, and a second layer comprising (b) tenofovir alafenamide or a
pharmaceutically acceptable salt thereof. and further comprises (c) emtricitabine or a
pharmaceutically acceptable salt thereof.  Tn such embodiments, typically the first layer is
substantially free of tenofovir alafenamide or a pharmaceutically acceptable salt thereof. and/or the
second layer is substantially free of the compound of Formula | or a pharmaceutically acceptable salt
thereof. In one embodiment the first layer is substantially free of tenofovir alafenamide or a
pharmaceutically acceptable salt thereof (c.g. the first layer contains less than 1% by weight
tenofovir alafenamide or a pharmaceutically acceptable salt thereof), and the second layer is
substantially free of the compound of Formula I or a pharmaceutically acceptable salt thereof (e.g.
the second layer contains less than 1% by weight of the compound of Formula 1 or a
pharmaceutically acceptable salt thereof).

{0057] A particular embodiment provides a tablet. wherein the first layer comprises the compound
of Formula T or a pharmaceutically acceptable salt thereof (e.g., Formula 11} and is substantially free
of tenofovir alafenamide or a pharmaceutically acceptable salt thereof (e.g., the first layer contains
less than 1% by weight tenofovir alafenamide or a pharmaceutically acceptable salt thereof), and the
second layer comprises tenofovir alafenamide or a pharmaceutically acceptable salt thereof and

11
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emtricitabine or a pharmaceutically acceptable salt thereof and is substantially free of the compound
of Formula T or a pharmaceutically acceptable salt thereof (e.g. the second fayer contains less than
1% by weight of the compound of Formula I or a pharmaceutically acceptable salt thereof). In a
particular embodiment, a tablet is provided, wherein the first layer comprises 52 mg of the
compound of Formula 1l and is substantially free of tenofovir alafenamide or a pharmaceutically
acceptable salt thereof {e.g., the first layer contains less than 1% by weight tenofovir alafenamide or
a pharmaceutically acceptable salt thereof), and the second layer comprises 28 mg tenofovir
alafenamide hemifumarate and 200 mg emtricitabine and is substantially free of the compound of
Formula I or a pharmaceutically acceptable salt thereof (e g., the second layer contains less than 1%
by weight of the compound of Formula I or a pharmaceutically acceptable salt thereof), wherein the
first layer has a total weight of less than about 400 myg, such as about 325 mg, and the second layer
has a total weight of less than about 430 mg, such as about 380 mg. In one embodiment, the layer
containing tenofovir alafenamide or a pharmaceutically acceptable salt thereof does not contan
lactose and/or starch. In one embodiment, the layer containing the compound of Formula 1 or a
pharmaceutically acceptable salt thereof does not contain lactose, crospovidone and/or sodium

stearyl fumarate.

J0058] A particular embodiment provides a tablet, wherein the first layer comprises the compound
of Formula 1 or a pharmaceutically acceptable salt thereof (e.g., Formula 11} and is substantially free
of emtricitabine or a pharmaceutically acceptable salt thereof (e.g., the first layer contains less than
1% by weight emtricitabine or a pharmaceutically acceptable salt thereof), and (b) the second layer
comprises tenofovit alafenamide or a pharmaceutically acceptable salt thereof and emtricitabine or a
pharmaceutically acceptable salt thereof and is substantially fres of the compound of Formulalora
pharmaceutically acceptable salt thereof (e.g. the second layer contains less than 1% by weight of the
compound of Formula T or a pharmaceutically acceptable salt thereof) In a particular embodiment, a
tablet is provided, wherein (a) the first fayer comprises 52 mg of the compound of Formula IT and is
substantially free of emtricitabine or a pharmaceutically acceptable salt thereof (e.g., the first layer
contains less than 1% by weight emtricitabine or a pharmaceutically acceptable sait thereof), and (b)
the second layer comprises 28 mg tenofovir alafenamide hemifumarate and 200 mg emtricitabine and
is substantially free of the compound of Formula 1 or a pharmaceutically acceptable sait thereof (¢.g.,
the second layer contains less than 1% by weight of the compound of Fommula 1 or a
pharmaceutically acceptable salt thereof), wherein the first layer has a total weight of less than about
400 mg, such as about 325 mg, and the second layer has a total weight of less than about 430 mg,
such as about 380 mg. In one embodiment, the layer containing emtricitabine or a pharmaceutically
acceptable salt thereof does not contain lactose and/or starch. In one embodiment, the layer
containing the compound of Formula T or a pharmaceutically acceptable satt thereof does not contain

lactose, crospovidone and/or sodium stearyl fumarate.

12
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[0059] A particular embodiment provides a tablet, wherein the first layer comprises the compound
of Formula T or a pharmaceutically acceptable salt thereof (e.g., Formuta 11} and is substantially free
of tenofovir alafenamide and emtricitabine or a pharmaceutically acceptable salt thereof (¢.g.. the
first layer contains less than 1% by weight each of tenofovir alafenamide and emtricitabine or a
pharmaceutically acceptable salt thereof), and {b) the second layer comprises tenofovis alafenamide
or a pharmaceutically acceptable salt thereof and emtricitabine or a pharmaceutically acceptable salt
thereof and is substantially free of the compound of Formula 1 or a pharmaceuticatly acceptable salt
thereof (e.g. the second layer contains less than 1% by weight of the compound of Formula I or a
pharmaceutically acceptable salt thereof). In a particular embodiment, a tablet is provided, wherein
(a) the first layer comprises 52 mg of the compound of Formula IT and is substantially free of
tenofovir alafenamide and emtricitabine or a pharnaceutically acceptable salt thereof (e.g., the first
layer contains less than 1% by weight tenofovir alafenamide and emtricitabine or a pharmaceutically
acceptable salt thercof), and (b) the second layer comprises 28 mg tenofovir alafenamide
hemifumarate and 200 mg emtricitabine and 15 substantially free of the compound of Formulal or a
pharmaceutically acceptable salt thereof (c.g., the second layer contains less than J% by weight of
the compound of Formula I or a pharmaceutically acceptable salt thereof), wherein the first layer has
a total weight of less than about 400 mg, such as about 323 mg, and the second layer has a total
weight of less than about 450 mg, such as about 380 mg. In one embodiment, the layer containing
tenofovir alafenamide and emtricitabine or a pharmaceutically acceptable salt thereof does not
contain lactose and/or starch. In ane embodiment, the layer containing the compound of Formula 1 or
a pharmaceutically acceptable salt thereof does not contain laciose, crospovidone and/or sodium
stearyl fumarate.

{0060] In a particular embodiment, a tablet is provided, wherein (a) the first layer comprises 78 mg
of the compound of Formula 11 and is substantially free of tenofovir alafenamide or a
pharmaceutically acceptable salt thereof (c.g. the first layer contains less than 1% by weight
tenofovir alafenamide or a pharnmaceutically acceptable salt thereof), and (b) the second layer
comprises 28 mg tenofovir alafenamide hemifumarate and 200 mg emtricitabine and is substantiaily
free of the compound ot Formula I or a pharmaceutically acceptable salt thereof (e.g the second
layer contains less than 1% by weight of the compound of Formula I or a pharmaceutically
acceptable salt thereof), wherein the first layer has a total weight of less than about 400 mg, such as
about 355 my, and the second layer has a total weight of less than about 450 mg, such as about 380
mg. In one embodiment, the layer containing tenofovir alafenamide or a pharmaceutically acceptable
salt thereof does not contain lactose and/or starch.

[006¥] Unless otherwise specified, the terms “first layer”, “second layer”, “third layer” and so forth
do not specify a particular order or orientation of the multilayer tablet formulations disclosed herein.
Rather, these terms are used to distinguish the sections of the composition from each other and to
specify the characteristics or components of each section or compartment. By way of example, in an
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embodiment, a tablet is provided wherein a first layer comprises 52 mg of the compound of Formula
Il and is substantially free of tenofovir alafenamide or a pharmaceutically acceptable salt thereof
{e.g., the first layer contains less than 1% by weight tenofovir alafenamide or a pharmaceutically
acceptable salt thereof), and (b) the second layer comprises 28 mg tenofovir alafenamide
hemifumarate and 200 mg emiricitabine and is substantially free of the compound of Formula ! or a
pharmaceutically acceptable salt thereof (e.g., the second layer contains less than 1% by weight of
the compound of Formula I or a pharmaceutically acceptable salt thereof), wherein the first layer has
a total weight of less than about 400 mg, such as about 325 mg, and the second layer has a total
weight of less than about 450 mg, such as about 380 mg. The first layer may be synthesized first or
may be synthesized second. The first layer may be on the bottom or may be on the top or may be on

a stde. The term “first layer” is not limiting as lo order and onentation.

10062] The tablets disclosed herein are typically immediate release tablets. In one embodiment, a
tablet is provided which releases at least 50% of the compound of Formula T or a pharmaceutically
acceptable salt thereof in about 20 minutes, measured using USP apparatus 11, in 333 mL of fasted
state simulated intestinal fluid, pH 6.5, at 37 °C and paddle speed of 100 rpm. In certain
embodiments, the tablets disclosed herein release at least 60% of the compound of Formula I or a
pharmaceutically acceptable salt thereof in 20 minutes, measured using USP apparatus 11, in 333 mL
of 50 mM fasted state simulated intestinal fluid, at 37 °C and paddle speed of 100 rpm. In some
embodiments, a tablet that releases at least 70% of the compound of Formula I in 60 minutes is
provided, measured using USP Apparatus II, in 333 mL of fasted state simulated intestinal flud at 37
°C and paddie speed of 100 rpm.

{0063] Tablets disciosed herein will generally have a hardness within the range 14-20 kP, and, In
certain specific embodiments, have a hardness of 17 kP. Hardness can conveniently be assessed by
driving an anvil to compress a tablet at a constant loading rate until it fractures, operating in
accordance with USP <1217> (using e g a TBH 220, ERWEKA GmbH, Heusenstamm Germany

hardness tester).

[0064] Tablets disciosed herein will generally have a friability of <1% by weight. Friability can be

assessed according to USP <1216>.

j0065] The core of a tablet provided herein may have a hardness of between 14-20 kP, and a
friability of <1% by weight.

10066] Tablets will typically include one or more excipients. Exciplents should be compatible with
the other ingredients of the formulation and physiologically innocuous to the recipient thereof.
Examples of suitable excipients are well known to the person skilled in the art of tablet formulation
and may be found e.g. in Handbook of Pharmacewtical Excipients (eds. Rowe, Sheskey & Quinn),
6th edition 2009. As used herein the term “excipients” is intended to refer to infer alia basifying

agents, solubilisers, glidants, fillers, binders, lubricant, diluents, preservatives, surface active agents,
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dispersing agents and the like. The term also includes agents such as sweetening agents. flavoring
agents, coloring agents, preserving agents, and coating agents. Such components will generally be
present in admixture within the tablet.

10067] Examples of solubilisers include, but are not limited to, ionic surfactants (including both
ionic and non-ionic surfactants) such as sodium lauryl sulphate, cetyltrimethylammoninm bromide,
polysorbates (such as polysorbate 20 or 80), poloxamers (such as poloxamer 188 or 207), and
macrogols. In a particular cmbodiment, a tablet that comprses the compound of Formula | or a
pharmaceutically acceptable salt thereof, includes a polysorbate, in particular polysorbate 20. In
certain specific embodiments. the amount of polysorbate 20 in a tablet disclosed herein is less than

about 5 mg, such as less than about I mg, or about 0.5 mg.

10068] Examples of lubricants, glidants and flow aids include, but are not limited to, magnesium
stearate, calcium stearate, stearic acid, hydrogenated vegetable oil, glyceryl palmitostearate, alyceryl
behenate, sodium stearyl fumarate, colloidal silicon dioxide, and tale. The amount of lubricant in a
tablet is generally between about 0.5-5% by weight. In certain embodiments, the amount of lubricant
n a tablet 1s about 1.5% by weight. In certain specific embodiments, tablets disclosed herein include
magnesium stearate. In certain other embodiments, the tablets disclosed herein do not include sodium
stearyl fumarate. Tn certain embodiments, the tablet includes less than about 10 mg magnesium
stearate, or less than about 7.5 mg magnesium stearate. In certain embodiments, the tablet includes
less than about 9 mg magnesium stearate, or less than about 8.75 mg magnesium stearate. In certain
embodiments, the tablet includes about 5 mg to about 10 mg magnesium stearate, or about 6 mg to
about 9 mg magnesium stearate, or about 7 mg to about 9 mg magnesium stearate, or about § mg to
about 9 mg magnesium stearate, or about 8. | mg, about 8.2 mg, about 8.3 mg, about 8 4 mg, about
8.5 mg. about 8.6 mg, about 8.7 mg, about 8.8 mg or about 8.9 mg magnesium stearate.

[0069] Examples of disintegrants include, but are not limited 1o, starches, celluloses, cross-linked
PVP (crospovidone), sodium starch giycolate, croscarmellose sodium, efc. In certain embodiments,
the tablets disclosed herein include croscarmellose sodium. Tn certain other embodiments, the tablets
disclosed herein do not include crospovidone. In certain embodiments, the tablet includes less than
about 50 mg croscarmellose sodium, or less than about 25 mg croscarmelose sodium. In certain
embodiments, the tablet includes about 30 mg to about 60 mg croscarmellose sodium, or about
40 mg to about 60 mg croscarmellose sodium, or about 45 mg to about 55 mg croscarmellose
sodium, or about 45 mg, about 46 g, about 47 mg, aboul 48 my, abour 49 mg, about 50 wg, aboul

51 mg. about 52 mg or about 53 mg, or about 54 mg, or about 55 ng croscarmellose sodium.

[0070] Examples of fillers (also known as bulking agents or diluents) include, but are not limited to,
starches, maltodexirins, polyols (such as lactose), and celluloses. In certain embodiments, tablets
provided herein may microcrystalline cellulose. In certain other embodiments, tablets provided
herein do not contain lactose. In certain embodiments, tablets provided herein include less than about
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300 mg microcrystalline cellulose, in particular less than about 250 mg microcrystalline cellulose,
and/or less than about 225 mg microcrystalline cellulose. In certain embodiments, tablets provided
herein include less than about 500 mg microcrystalline cellulose. or less than about 450 mg
microcrystalline cellulose, or less than about 400 mg microcrystalline cellulose, or less than about
375 mg microcrystalline cellulose. In certain embodiments, tablets provided herein include about
250 mg to about 500mg microcrystalline cellulose, or about 300mg to about 450 mg
microcrystalline cellulose, or about 300 mg 1o aboutr 400 mg microcrystalline cellulose. or about
325mg to about 375mg microarystaliine cellulose, or about 350mg to about 370 mg
microcrystalline cellulose. In certain embodiments, tablets provided herein include about 300 my, or
about 310 mg, or about 320 mg, or about 330 mg, or about 340 mg, or about 350 mg. or about
360 mg, or about 370 mg, or about 380 mg, or about 390 mg, or about 400 ng microcrystallie
cellulose.

[0071] Examples of binders include, but are not limited 1o, cross-linked PVP, HPMC, sucrose,

starches, el

{0072] In certain embodiments, tablets provided herein are uncoated. In certain other embodiments,
tablets provided herein are coated (in which case they include a coating) Although uncoated 1ablets
may be used, it is more usual in the clinical setting to provide a coated tablet, in which case a
conventional non-enteric coating may be used. Film coatings are known in the art and can be
composed of hydrophilic polymer materials, but are not limited to, polysaccharide materials, such as
hydroxypropylmethyl cellulose  (HPMC), methylcellulose, hydroxyethyl cellulose  (HEC),
hydroxypropyl cellulose (HPC), poly(vinylalcohol-co-ethylene glycol) and other water soluble
polymers. Though in certain embodiments the water soluble material included in the film coating of
the embodiments disclosed herein includes a single polymer material, in certain other embodinents it
is formed using a mixture of more than one polymer. In certain embodiments, the coating is yellow
or brown. Suitable coatings include, but are not limited to, polymeric film coatings such as those
comprising polyvinyl alcohol ¢.g. *Opadry® II' (which includes part-hydrolysed PVA, titanium
dioxide, macrogol 3350 (PEG) and talc, with optional colouring such as iron oxide (e g., iron oxide
red or iron oxide black} or indigo carmine or iron oxide yellow or FD&C yellow #6). The amount of
coating is generally between about 2-4% of the core’s weight, and 1n certain specific embodiments,
about 3%. Unless specifically stated otherwise, where the dosage form is coated, it is to be
understood that a reference to % weight of the tablet means that of the total tablet, /.e. including the
coating,

Pharmacokinetics

[0073] In certain embodiments, the pharmaceutical compositions disclosed herein result in increased

systemic exposure (AUCiy, Cmas) for the compound of Formula I or a pharmaceutically acceptable
salt thereof. In particular embodiments, the multilayer tablet formulations disclosed herein result in
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increased systemic exposure for the compound of Formula I or a pharmaceutically acceptable salt
thereof compared to a single agent tablet formulation of the compound of Formula 1 or a
pharmaceutically acceptable salt thereof. In certain embodiments, the multilayer tablet formulation
results 1n an increase of at least about 20% in the systemic exposure of the compound of Formula I or
a pharmaceutically acceptable salt thereof compared to a single agent wblet formulation of the
compound of Formula I or a pharmaceutically acceptable salt thereof. In some embodiments, the
increase in systemic exposure is at least abour 25% or at least about 30%. In some embodiments, the
increase in systeniic exposure is about 30%.

Crom
{0074] Conx Is the maximum observed plasma/serum concentration of drug,

[0075] In particular embodiments. a pharmaceutical composition comprising a tablet contamning
75 mg of the compound of Formula T or a pharmaceutically acceptable salt thereof, 200 mg
emtricitabine or a pharmaceutically acceptable sait thereof, and 25 mg tenofovir alafenamide or a
pharmaceutically acceptable salt thereof provide a plasma Cyuu of the compound of Formula I
fasted parients of from about 5300 to about 500 ng/ml.. ¢.g. about 7100 ng/mL.

{0076] In certain specific embodiments, a pharmaceutical composition compnsing a tablet
containing 75 mg of the compound of Formula I or a pharmaceutically acceptable salt thereof, 200
mg emiricitabine or a pharmaceutically acceptable salt thereof, and 25 mg tenofovir alafenamide or a
pharmaceutically acceptable salt thereof provide a plasma Cuux of emtricitabine in fasted patients of
from about 1700 1o about 2800 ng/ml., c.g. about 2300 ng/mlL..

{0077} In certain specific embodiments, a pharmaceutical composttion comprsing a tablet
containing 75 mg of the compound of Formula L or a pharmaceutically acceptable salt thereof, 200
mg emtricitabine or a pharmaceutically acceptable salt thereof, and 25 mg tenofovir alafenamide or a
pharmaceutically acceptable salt thereof provide a plasma Cuan of tenofovir alafenamide in fasted
patients of from about 190 to about 320 ng/mL, ¢.¢. about 250 ng/mL.

{0078] In certain specific embodiments, a pharmaceutical composition comprising a tablet
containing 50 mg of the compound of Formula T or a pharmaceuticaily acceptable salt thereof, 200
mg emtricitabine or a pharmaceutically acceptable salt thereof, and 25 mg tenofovir alafenamide or a
pharmaceutically acceptable salt thereof provide a plasma Cua of the Compound of Formula 1 of
from about from about 4200 ng/mL w about 8000 ng/mL, regardless of whether the subject was fed

or fasted.

{0079] In particular embodiments. a pharmaceutical composition comprising a tablet containing
50 mg of the compound of Formula T or a pharmacentically acceptable salt thereof, 200 mg
emtricitabine or a pharmaceutically acceptable salt thereof, and 25 mg tenofovir alafenamide or a
pharmaceutically acceptable salt thereof provide a plasma Cuax of the compound of Formula I in

|7

Cipla v. Gilead IPR2025-00033 Petitioner Exhibit 1002
26 of 1074



1147-US-P2C2DC

fasted patients of from about 4200 ng/mL to about 6500 ng/mL, or from about 4700 ng/mL to about
5300 ng/mL, or from about 4700 ng/mL to about 3800 ng/mL, or from about 5000 ng/mL to about
S500 ng/mL.

]0080] In particular embodiments, a pharmaceutical composition comprising a tablet containing
50 mg of the compound of Formula I or a pharnmaceutically acceptable salt thereof, 200 mg
emtricitabine or a pharmaceutically acceptable salt thereof, and 25 mg tenofovir alafenamide or a
pharmaceutically acceptable salt thereof provide a plasma Cu of the compound of Formula l in fed
patients of from about 4500 ng/mL to about 8000 ng/mL, or from about 4800 ng/mL to about
7900 ng/mL. or from about 5300 ng/mL to about 6900 ng/mL, or from about 5600 ng/mL to about
6600 ng/mL.

]0081] In certain specific embodiments, a pharmaceutical composition comprising a tablet
containing S0 mg of the compound of Formula I or a pharmaceutically acceptable salt thereof, 200
mg emtricitabine or a pharmaceutically acceptable salt thereof, and 25 mg tenofovir alafenamide or a
pharmaceutically acceptable salt thereof provide a plasma Cugx of emtricitabine of from about from
about 1770 ng/mL. 10 about 2800 ng/mL, regardless of whether the subject was fed or fasted.

[0082] In certain specific embodiments, a pharmaceutical composition comprising a tablet
containing 50 mg of the compound of Formula I or a pharmaceutically acceptable salt thereof, 200
mg emtricitabine or a pharmaceutically acceptable salt thereof, and 25 mg tenofovir alafenamide or a
pharmaceutically acceptable salt thereof provide a plasma Cun, of emtricitabine in fasted patients of
from about 1770 ng/mL to about 2800 ng/mL, or from about 2000 ng/mL. to about 2600 ng/mL, or
from about 2000 ng/mL to about 2500 ng/mL., or from about 2100 ng/mL to about 2400 ng/mL.

[0083] In particular embodiments, a pharmaceutical composition comprsing a tablet containing
SO mg of the compound of Formula I or a pharmaceutically acceptable salt thereof, 200 mg
emtricitabine or a pharmaceutically acceptable salt thereof, and 25 mg tenofovir alafenamide or a
pharmaceutically acceptable salt thereof provide a plasma Cuux of emtricitabine in fed patients of
from about 1000 ng/mL to about 3000 ng/mL, or from about 1500 ng/mL to about 2000 ng/m from
about | 700 ng/mL to about 2200 ng/mL L, or from about 1800 ng/mL to about 2100 ng/mL.

[0084] In certain specific embodiments, a pharmaceutical composition compnsing a tablet
containing 50 mg of the compound of Formula I or a pharmaceurically acceptable salt thereof, 200
mg emtricitabine or a pharmaccutically acceptable salt thereof, and 25 mg tenofovir alafcnamide or a
pharmaceutically acceptable salt thereof provide a plasma Cumax of tenotovir alafenamide of from
about from about 185 ng/mL to about 315 ng/mL, regardless of whether the subject was fed or
fasted.

[0085] In certain specific embodiments, a pharmaceutical composition comprising a tablet
containing 50 mg of the compound of Formula 1 or a pharmaceutically acceptable salt thereof, 200

mg emtricitabine or a pharmaceutically acceptable salt thereof, and 25 mg tenofovir alafenamide or a
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pharmaceutically acceptable salt thereof provide a plasma Cuax of tenofovir alafenamide in fasted
patients of from about 185 ng/mL 1o about 315ng/mL, or from about 200 ng/mL to about
300 ng/mL, or from about 210 ng/mL to about 290 ng/mL. or from about 220 ng/mL to about
275 ng/mL, or from about 230 ng/mL to about 265 ng/mL, or from about 240 ng/mL to about
260 ng/mL.

10086] In particular embodimenis, a pharmaceutical composition comprising a tablet containing
50 mg of the compound of Formula [ or a pharmaceutically acceptable salt thercof, 200 mg
emtricitabine or a pharmaceutically acceptable salt thereof, and 23 mg tenofovir alafenamide or a
pharmaceutically acceptable salt thereof provide a plasma Cuux of tenofovir alafenamide in fed
patients of from about 150 ng/mL to about 350 ng/mL, or from about 185 ng/mL to about 300 ng/m
from about 210 ng/mL 10 about 280 ng/mL L, or from about 250 ng/mL to about 265 ng/mL.

./_\_LJ_CJM

[0087] AUCix is the area under the plasma/serum concentration versus time curve extrapolated to
mfinite time, calculated as AUCo1as + (Cras/Ao).

10088] In certain specific embodiments, a pharmaceutical composition comprising a tablet
containing 75 mg of the compound of Formula I or a pharmaceutically acceptable salt thereof,
200 mg emtricitabine or a pharmaceutically acceptable salt thereof, and 25 mg tenofovir alafenamide
or a pharmaceutically acceptable salt thereof provide a plasma AUCi of the compound of Formula 1
in fed patients of from about 117000 to about 196000 heng/mL., ¢.g. about 157000 heng/mL.

{0089] In certain specific embodiments, a pharmaceutical composition comprising a tablet
containing 75 mg of the compound of Formula I or a pharmaceutically acceptable salt thereof,
200 mg emtricitabine or a pharmaceutically acceptable salt thereof, and 25 mg tenofovir alafenamide
or a pharmaceutically acceptable salt thereof provide a plasma AUCius of emitricitabine in fed patients
of from about 8700 to about 14500heng/mL, ¢.g. about 2300heng/mL.

[0098] In certain specific embodiments, a pharmaceutical composition comprising a tablet
containing 75 mg of the compound of Formula [ or a pharmaceutically acceptable salt thereof.
200 mg emtricitabine or a pharmaceutically acceptable salt thereof, and 25 mg tenofovir alafenamide
or a phanmaceutically acceptable salt thereof provide a plasma AUC, of tenofovir alafenamide in
fed patients of from about 150 and 260 heng/mL, e.g. about 210 heng/mL.

{0091] In certain specific cmbodiments, a pharmaccutical composition comprising a tablet
containing 50 my of the compound of Formula I or a pharmaceuiically acceptable salt thereof, 200
mg emtricitabine or a pharmaceutically acceptable salt thereof, and 25 mg tenofovir alafenamide or a
pharmaceutically acceptable salt thereof provide a plasma AUCiy of the Compound of Formula I of
from about from about 84450 heng/mL to about 141000 heng/mL., regardless of whether the subject
was fed or fasted.
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[0092] In certain specific embodiments, a pharmaceutical composition compnsing a tablet
containing 50 mg of the compound of Formula I or a pharmaceutically accepiable salt thereof,
200 mg emtricitabine or a pharmaceutically acceptable salt thereof, and 25 mg tenofovir alafenamide
or a pharmaceutically acceptable salt thereof provide a plasma AUCiyr of the compound of Formula
in fasted patients of from about 844350 heng/mL to about 141000 heng/mL, or from aboul
90000 heng/mL to about 135000 heng/mL, or from about 95000 heng/mL to about 130000 heng/mL,
or from about 100000 heng/mL 10 about 125000 heng/mL., or from about 110000 heng/mL 1o about
120000 heng/mL.

]10093] In particular embodiments. a pharmaceutical composition comprising a tablet containing
50 mg of the compound of Formula 1 or a pharmaceutically acceptable salt tliereof, 200 mg
emtricitabine or a pharmaceutically acceptable salt thereof, and 25 mg tenofovir alafenamide or a
pharmaceutically acceptable salt thereof provide a plasma AUC. of the compound of Formula T in
fed patients of from about 100000 heng/mL to about 200000 ng/mL, or from about 112000 heng/mL
to about 175000 ng/mL, or from about 126000 heng/mL to about 155000 ng/mL, or from about
133000 heng/mL to about 147000 ng/mL..

[0094] In certain specific embodiments, a pharmaceutical composition comprising a lablet
containing 50 mg of the compound of Formula T or a pharmaceutically acceptable salt thereof, 200
me emtricitabine or a pharmaceutically acceptable salt thereof, and 25 mg tenofovir alafenamide or a
pharmaceutically acceptable salt thereof provide a plasma AUCiw of emtricitabine of from about
from about 8100 heng/mL to about 13600 heng/mL., regardless of whether the subject was fed or
fasted.

]0095] In certain specific embodiments, a pharmaceutical composition comprising a tablet
containing 50 mg of the compound of Formula I or a phanmaceutically acceptable salt thereof,
200 mg emtricitabine or a pharmaceutically acceptable salt thereof, and 25 mg tenofovir alafenamide
or a pharmaceutically acceptable salt thereof provide a plasma AUCiy of emtricitabine in fasted
patients of from about 8100 heng/mL to about 13600 heng/mL., or from about 8700 heng/mL fo about
13006 heng/mlL, or from about 92000 heng/mL to about 12500 heng/mL, or from about
9700 heng/mL to about 12000 heng/mL, or from about 10000 heng/mL to about 11400 heng/ml.

10096] In particular embodiments, a pharmaceutical composition comprising a tablet contamning
50 mg of the compound of Formula I or a pharmaceutically acceptable salt thereof, 200 mg
emniricitabine or a pharmaceutically acceptable salt thereof, and 25 mg tenofovir alafenamide or a
pharmaceutically acceptable salt thereof provide a plasma AUCiu of emtricitabine in fed patients of
from about 7500 heng/mL to about 15000 ng/mL, or from about 8300 heng/mL to about 14000
ng/mL, or from about 9500 heng/mL to about 12000 ng/ml, or from about 9900 heng/mL to about
11600 ng/mL.
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[0097] In certain specific embodiments, a pharmaceutical composition comprising a tablet
contamning 50 mg of the compound of Formula I or a pharmaceutically acceptable salt thereof, 200
mg eminicitabine or a pharmaceutically acceptable salt thereof, and 25 mg tenofovir alafenamide or a
pharmaceutically acceptable salt thereof provide a plasma AUCiq of tenofovir alafenamide of from
about from about 260 heng/mL to about 500 heng/mL, regardiess of whether the subject was fed or
fasted.

0098} In certain specific embodiments, a pharmaceutical composition comprisi ng a tablet
containing 50 mg of the compound of Formula [ or a pharmaceutically acceptable salt thereof,
200 mg emtricitabine or a pharmaceutically acceptable salt thereof, and 25 mg tenofovir alafenamide
or a pharmaceutically acceptable salt thereof provide a plasma AUCiy of tenofovir alafenamide in
fasted patients of from about 200 heng/mL to about 265 heng/mL, or from about 200 heng/mL to
about 300 heng/mL, or from about 210 heng/mL to about 290 heng/mL, or from about 220 heng/mi.
10 about 270 heng/mL, or from about 230 heng/mL 10 about 265 heng/mL.

J0099] In particular embodiments, a pharmaceutical composition comprising a tablet containing
50 mg of the compound of Formula | or a pharmaceutically acceptable salt thereof, 200 mg
emtricitabine or a pharmaceutically acceptable salt thereof, and 25 mg tenofovir alafenamide or a
pharmaceutically acceptable salt thereof provide a plasma AUCix of tenofovir alafenamide in fed
patients of from about 200 h-ng/mL to about 500 ng/mL, or from about 230 heng/mlL to about 400
ng/mL, or from about 260 heng/mL to about 350 ng/mL. or from about 275 heng/mL to about
370 ng/ml..

AUCkq

{0100] AUCng« is the area under the plasma/serum concentration versus time curve from time zero to
the last quantifiable concentration.

[0101] In certain specific embodiments, a pharmaceutical composition comprising a tablet
containing 75 mg of the compound of Formula | or a phanmaceutically acceprable salt thereof,
200 mg emtricitabine or a pharmaceutically acceptable salt thereof, and 25 mg tenofovir alafenamide
or a pharmaceutically acceptable salt thereof provide a plasma AUC)a of the compound of Formula I
in fed patients of from about 114000 to about 190000 heng/mL, e.g. about 152000 heng/mL.

10102] In certain specific embodiments, a pharmaceutical composition comprising a tablet
containing 75 mg of the compound of Formula [ or a pharmaceuticatly acceplable salt thereof,
200 mg emtricitabine or a pharmaceutically acceptable salt thereof, and 25 mg tenofovir alafenamide
ot a pharmaceutically acceptable salt thereof provide a plasma AUCh« of emtricitabine in fed
patients of from about 8600 to about 14000 heng/mL., e.g. about 11000 heng/mL.

10103] In certain specific embodiments, a pharmaceutical composition comprising a tablet
containing 75 mg of the compound of Fornula [ or a pharmaceutically acceptable salt thereof,
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200 mg emtricitabine or a pharmaceutically acceptable salt thereof. and 25 mg tenofovir alafenamide
or a pharmaceutically acceptable salt thereof provide a plasma AUCrs of tenofovir alafenamide in
fed patients of from about 150 and 260 heng/mL. e.g. about 210 heng/mL.

[0104] In cerain specific embodiments, a pharmaceutical composition comprising a tablet
containing 50 mg of the compound of Formula I or a pharmaceutically acceptable salt thereof, 200
mg emtricitabine or a pharmaceutically acceptable salt thereof, and 25 mg tenofovir alafenamide or a
pharmaceutically acceptable salt thereof provide a plasma AUCug of the compound of Formula { of
from about from about 81700 heng/mL to about 140000 heng/mL, regardless of whether the subject

was fed or fasted.

[0105] In certain specific embodiments, a pharmaceutical composition comprising a fablet
containing S0 mg of the compound of Formula I or a pharmaceutically acceptable salt thereof,
200 mg emtricitabine or a pharmaceutically acceptable salt thereof, and 25 mg tenofovir alafenanide
or a pharmaceutically acceptable salt thereot provide a plasma AUCiaq of the compound of Formula I
in fasted patiemts of from about 81700 heng/mL to about 140000 heng/ml., from about
87000 heng/mL to about 131000 heng/mL, from about 92000 heng/mL 10 about 130000 heng/mL,
from about 98100 heng/mL to aboui 120000 heng/mL, from about 104000 heng/mL to about
115000 heng/mL.

]0106] In particular embodiments, a pharmaceutical composition comprising a tablet containing
50 mg of the compound of Formula [ or a pharmaceutically acceptable salt thereof, 200 mg
emtricitabine or a pharmaceutically acceptable salt thereof, and 25 mg tenofovir alafenamide or a
pharmaceutically acceptable salt thereof provide a plasma AUCux of the compound of Formuia I in
fed patients of from about 100000 heng/mL to about 200000 ng/mL, or from about 108000 heng/mL
to about 170000 ng/mL. or from about 122000 heng/mL to about 150000 ng/mL, or from about
128000 heng/mL to about 142000 ng/mlL.

10107] In cetain specific embodimenis, a pharmaceutical composition comprisizg a tablet
containing 50 mg of the compound of Formula I or a pharmaceutically acceptable salt thereof, 200
mg emtricitabine or a pharmaceutically acceptable salt thereof, and 25 mg tenofovir alafenamide or a
pharmaceutically acceptable salt thereof provide a plasma AUCus of emwicitabine of from about
from about 7500 heng/mL to about 15000 heng/mL, regardless of whether the subject was fed or
fasted.

]0108] In certain specific embodiments, a pharmaceutical composition comprising a tablet
containing 50 mg of the compound of Formula I or a pharmaceutically acceptable salt thereof.
200 mg emtricitabine or a pharmaceutically acceptable salt thereof, and 25 mg tenofovir alafenamide
or a pharmaceutically acceptable salt thereof provide a plasma AUC g of the emtricitabine in fasted
patients of from about 8000 heng/mL to about 13400 heng/mL., from about 8500 heng/mL to about
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12800 heng/mlL., from about 9000 heng/mL to about 12300 heng/ml., from about 9500 heng/mL to
about 11000 heng/mL, from about 10000 heng/mL to about 11200 heng/mL.

{0109} In particular embodinents, a pharmaceutical composition comprising a tablet containing
50 mg of the compound of Formula T or a pharmacentically acceptable salt thereof, 200 mg
emtricitabine or a pharmaceutically acceptable salt thereof, and 25 mg tenofovir alafenamide or a
pharmaceutically acceptable salt thereof provide a plasma AUC of emtricitabine in fed patients of
from about 7500 heng/mL to about 15000 ng/mL, or from about $000 heng/mL to about 14000
ng/mi., or from about 9000 heng/mL 1o about 12000 ng/mL, or from about 9700 heng/mL to about
11300 ng/mL.

{0116] In certain specific embodiments, a pharmaceutical composition comprising a tablet
containing S0 mg of the compound of Formula | or a pharmaceutically acceptable salt thereof, 200
mg emtricitabine or a pharmaceutically acceptable salt thereof, and 25 mg tenofovir alafenamide or a
pharmaceutcally acceptable salt thereof provide a plasma AUC .« of tenofovir alafenamide of from
about from about 165 heng/mL to about 400 heng/mL, regardless of’ whether the subject was fed or
fasted.

[018F] In certain specific embodiments, a pharmaceutical composition comprising a tablet
containing 50 mg of the compound of Formula I or a pharmaceutically acceptable salt thereof,
200 mg emtricitabine or a pharmaceutically acceptable salt thereof, and 25 mg tenofovir alafenaniide
or a pharmaceutically acceptable salt thereof provide a plasma AUC 1,y of the tenofovir alafenamide
in fasted patients of from about 165 heng/mL to about 390 heng/mL, from about 186 heng/mL to
about 227 heng/mL, from about 196 heng/mL 1o about 217 heng/nL.

{0112} In particular embodiments, a pharmaceutical composition comprising a tablet containing
50 mg of the compound of Formula 1 or a pharmaceutically acceprable salt thereof, 200 mg
emtricitabine or a pharnaceutically acceptable salt thereof, and 25 mg tenofovir alafenamide or a
pharmaceutically acceptable salt thereof provide a plasma AUCug of tenofovir alafenamide in fed
patients of from about 200 hirng/mL to about 400 ng/mL. or from about 230 heng/mL to about
390 ng/mlL., or from about 260 heng/mL to about 345 ng/mL, or from about 275 heng/mL to about
330 ng/mL.

Clasi
[0113] Cuais the last observed quantifiable plasma/serunt concentration of the drug

[0114] Ciix, Cug, AUCiu, and AUCus are standard pharmacokinetic parameters that can be
estimated manually or by using modelling software well known in the art, such as the Pharsight
WinNonlin package using a non-compartmental model. The general basis for calculation of these
quantities is well-known (e.g. see Rowland & Tozer (2010) Clinical Pharmacokinerics and
Pharmacodynamics: Concepts and Applications 1SBN 978-0781750097, or Jambhekar & Breen
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(2012) Basic Pharmacokinetics 1SBN 978-0853699804). Typically the parameters will be assessed
as the average (¢.g. geometric or arithmetic mean) from within a group of at least 12 (and normally
between 24 and 36) healthy human adults. Parameters should be measured in accordance with
standards and practices which would be acceptable to a pharmaceuucal regulatory agency such as
FDA, EMA, MHLW, or WHO. The values may be based on measurements taken at appropriate
intervals following the time of tablet ingestion, such as every hour, or at increasingly sparse sampling
intervals, such as 1, 3, 5, 7. 9, 11, 13, 15, 20, and 24 hours after ingestion. They can be assessed
either following a single-dose of drug or at steady state, but will typically be assessed following a

single-dose.

[0115] It is well known in the bioavailability and bioequivalence arts how to determine whether any
particular tablet meets regulatory requirements for equivalent bioavailability and pharmacokinetic
bioequivalence ¢.g. see’ Niazi (2014) Handbook of Bioequivalence Tesring, 2nd Edition, ISBN 978-
1482226379, Guidance for Indusiry Bioavailability and Biveguivalence Studies for Orally
Administered Drug Products — General Considerations FDA March 2003; and CGuideline On The
Investigation Of Bioequivalence, EMEA 2010 CPMP/EWP/QWP/1401/98 Rev. 1/ Corr **. To
ensure statistical power a study to measure the Cmax, AUCns and AUCur values will be performed in
multiple subjects ez in a group of at least 12 (and normally between 24 and 36) healthy human
adults,

[0116] Because determining the Cuax, AUCug and AUCur values is necessarily destructive these
parameters will not be determined directly for the dosage form (in particular the tablet) in question,
but rather for a dosage form made by the same manufacturing process with the same components.
Thus a batch of a dosage form (e.g tablets) can be made by a particular process, and the 90%
confidence interval of Ciax, AUCHs and AUCiy will be assessed on a sample of those tablets. If these
values meet the 80-125% requirement noted above then tablets made by the manufacturing process in

question are tablets of the present invention.

[0117] A fixed dose combination tablet is provided comprising (a) the compound of Formula I or a
pharmaceutically acceptable salt thereof (e.g. Formula II), (b) tencfovir alafenamide or a
pharmaceutically acceptable salt thereof, and (c) emtricitabine or a pharmaceutically acceptable salt

thereof.

[0118] In an embodiment, a multilayer tablet is provided, comprising (a) the compound of Formula I
or a pharmaceutically acceptable salt thereof (e.g. Formula II), (b) tenofovir alafenamide or a
pharmaceutically acceptable salt thereof, and (c) emtricitabine or a pharmaceutically acceptable salt

thereof.

{0119] In an embodiment, the multilayer tablet disclosed herein comprises (a) a first layer
comprising the compound of Formula I or a pharmaceutically acceptable salt thereof, (b) a second
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layer containing tenofovir alafenamide or a pharmaceutically acceptable salt thereof, and (¢) further

comprises emtricitabine or a pharmaceutically acceptable salt thereof,

10126] In an embodiment of the multilayer tablet disclosed herein, (a) the first layer is substantially
free of tenofovir alafenanude or a pharmaceutically acceptable salt thereof. and/or (b) the second
layer is substantially free of the compound of Formula T or a phammaceutically acceptable salt
thereof.

{0121} In an embodiment of the multilayer 1ablet disclosed herein, (a) the first layer s substantially
free of emtricitabine or a pharmaceutically acceptable salt thereof. and/or (b) the second layer is

substantially free of the compound of Formula | or a pharmaceutically acceptable salt thereof.

{0122] Tn an embodiment of the multilayer tablet disclosed hergin, (a) the first layer is substantially
free of emtricitabine or a pharmaceutically acceptable salt thereof and tenofovir alafenamide or a
pharmaceutically acceptable salt thereof, and/or (b) the second layer is substantially free of the
compound of Formula I or a pharmaceutically acceptable salt thereof.

{0123] In an embodiment, the multilayer tablet disclosed herein comprises (a) a first layer
comprising the compound of Formula I or a pharmaceutically acceptable salt thereof, (b) a second
layer contaming emirncitabine or a pharmaceutically acceptable salt thereof, and {c) further

comprises tenofovir alafenamide or a pharmaceutically acceptable galt thereof.

10724] In an embodiment of the multilayer tablet disclosed herein, (a) the first layer is substantiaily
free of emtricitabine or a pharmaceutically acceptable salt thereof, and/or (b) the second layer is
substantially free of the compound of Formula I or a pharmaceutically acceptable salt thereof.

{0125} In an embodiment of the multilayer tablet disclosed herein, (a) the first layer comprises the
compound of Formula 1 or a pharmaceutically acceptable salt thereof and is substantially free of
tenofovir alafenamide or a pharmaceutically acceprable salt thereof, and (b) the second layer
comprises tenofovir alafenamide or a pharmaceutically acceptable salt thereof and emtricitabine or a
pharmaceutically acceptable salt thereof and is substantially free of the compound of Formula or a
pharmaceutically acceptable salt thereof,

10126} In an embodiment of the multilayer tablet disclosed herein, the first layer is substanually free
of emtricitabine.

{0127] In one embodiment, the multilayer tablet disclosed heretn comprises 50 & 6 mg of the
compound of Formula I In one embodiment, the multilayer tablet disclosed herein comprises
200 + 20 mg of emtricitabine. In one embodiment, the multilayer tablet disclosed herein comprises
25 £ 3 mg of tenofovir alafenamide,

[0128] In one embodiment, the multilayer tablet disclosed herein comprises 75+ 6 mg of the

compound of Formula I In one embodiment, the multilayer tablet disclosed herein comprises
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200 4+ 20 mg of emtricitabine. In one embodiment, the multilayer tablet disclosed herein comprises

25 + 3 mg of tenofovir alafenamide.

10129] 1n one embodiment, the multilayer tablet disclosed herein comprises 5246 mg of the
compound of Formula 1. In one embodiment, the multilayer tablet disclosed herein comprises
200+ 20 mg of emtricitabine. In one embodiment, the multilayer tablet disclosed herein comprises

28 + 3 mg of tenofovir alafenamide hemifumarate.

[0130] In one embodiment, the multilayer tablet disclosed herein comprises 78 =6 mg of the
compound of Formula 1. In one embodiment, the multilayer tablet disclosed herein comprises
200 + 20 mg of emuicitabine. In one embodiment, the multilayer tablet disclosed herein comprises

28 + 3 mg of tenofovir alafenamide hemifumarate.

10131] In one embodiment, a first layer of the multilayer tablet disclosed herein comprises one or

more excipients, for example one or more diluents, disintegrants, binders, or lubricants.

10132] In one embodiment, a first layer of the multilayer tablet comprises croscarmellose sodium. In
one embodiment, a first layer of the multilayer tablet comprises croscarmellose sodium,

microcrystalline cellulose. and magnesium stearate.

{0133] In one embodiment a tablet is provided wherein less than about 25 weight percent of a first
layer is the compound of Formula I or a pharmaceutically acceptable salt thereof In one embediment
a tablet is provided wherein less than about 20 weight percent of a first layer is the compound of
Formula 1 or a pharmaceutically acceptable salt thereof In one embodiment a tablet is provided
wherein less than about 16 weight percent of a first layer is the compound of Formula T or a
pharmaceutically acceptable salt thereof. In one embodiment a tablet is provided wherein about 3 to
about 20 weight percent, or about 10 to about 18 weight percent, or about 14 to about 18 weight
percent of a first layer is the compound of Formula I or a pharmaceutically accepiable salt thereof. In
one embodiment a tablet is provided wherein about 16 weight percent of a first layer is the

compound of Formula 1 or a pharmaceutically acceptable salt thereof.

10134] In one embodiment a tablet is provided wherein the first laver comprises 32 + 2.8 mg of the

compound of Formula 1l and wherein the total weight of the first layer is at least about 290 mg.

10135] In one embodiment a tablet 15 provided wherein the first layer compnses 524+ 2.8 mg of the
compound of Formula II and wherein the total weight of the first layer is at least about 300 mg.

10136] In one embodiment a tablet is provided wherein the first layer compnses 52+ 2.8 mg of the
compound of Formula 11 and wherein the total weight of the first layer 1s at least about 310 mg.

{0137] In one embodiment a tablet is provided wherein the first layer comprises 52 £ 2.8 mg of the

compound of Formula TT and wherein the total weight of the first layer is at least about 320 mg.
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10138] In one embodiment a tablet is provided wherein the first layver comprises 52 + 2.8 mg of the

compound of Formula IT and wherein the total weight of the first layer is at least about 330 mg.

10139] In one embodiment a tablet is provided wherein the first layer comprises 52+ 2.8 mg of the

compound of Formula IT and wherein the total weight of the first layer is at least about 340 mg.

{0140] In one embodiment a tablet is provided wherein the first layer comprises 52 4 2.8 mg of the
compound of Formula it and wherein the total weight of the first layer is at least about 350 mg.

[0141] In one embodiment a tablet is provided wherein the first layer comprises 52 + 2.8 mg of the
compound of Formula IT and wherein the total weight of the first layer is at least about 360 mg,

[0142] In one embodiment a tablet is provided wherein the first layer comprises 52+ 2.8 mg of the
compound of Formula Il and wherein the total weight of the first layer is at least about 290 mg and is
less than about 360 mg.

10143} In one embodiment a tablet is provided wherein the first layer comprises 52 + 2.8 myg of the
compound of Formula Il and wherein the total weight of the first layer is at least about 300 mg and is

less than about 350 mg.

{0144} In one embodiment a tablet is provided wherein the first layer comprises 52+ 2.8 mg of the
compound of Formula IT and wherein the total weight of the first layer is at least about 310 mg and i
less than about 330 mg.

{0145] In one embodiment, the first layer of the multilayer tablet has a total weight of 323 + 75 mg,
or 323 =25 mmg, or 323 £ 10 mg, or 323 mg,

0146} In one embodiment, the first laver of the multilayer tablet comprises:

( Ingredicent Mass (mg)
i The compound of Formula T or a salt | 40-60
| thereof
; Microcrystalline cellulose 200-400
| Croscarmellose sodium 1-40
l Magnesium stearate 1-10
27
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{0147} In one embodiment, the first layer of the multilayer tablet comprises:

| Ingredient Mass (mg)

jhe compound of Formula I1 30-60

i Microcrystalline cellulose 200-400
Croscarmellose sodium 1-40
Magnesium stearate 2-8

]0148] In one embodiment. the first layer of the multilayer tablet comprises:

Ingredient Mass (mg)
the compound of Formula 11 50=6
Microcrystalline cellulose 250 £20
Croscarmellose sodium 205
Magnesium stearate S+ 1.5

{0149] In one embodiment. the first layer of the multilayer tablet consists of:

Ingredient Mass (mg)
the compound of Formula II 52+£5.6
Microcrystalline cellulose 246 £ 10
Croscarmellose sodium 95245
Magnesium stearate SIEUE

{0150} Tn one embodiment, the first layer of the multilayer tablet consists of:

Ingredient Mass (mg)
the compound of Formula 52+2.8
Microcrystalline cellulose 246+ 35
Croscarmellose sodium 191,75
Magnesium stearate S+0.S
28
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[015¥] In one embodiment, the first layer of the multilayer tablet consists of:

Ingredient Mass (mg)
the compound of Formula I 52.5
Microcrystalline cellulose 246.3
Croscarmellose sodium 19.4
Magnesium stearate 49

[0152] In one embodiment, the first layer of the multilaver tablet includes:

Ingredient Mass (mg)
Intergranular

the compound of Formula 1 or al| 525 %16
pharmaceutically acceptable salt thereof
4J\iicrocxystall;n_e—c;llulose 214+ 73
Croscarmellose sodium 19 =06
Magnesium stearate 24 £05
Extragranular

Microcrystalline cellulose 32 £1
Magnesium stearate 24 205
Total layer weight 323

[0153] In one embodiment, the first layer of the multilayer tablet includes:

Ingredient Mass (mg)
Intergranular
the compound of Formula 11 52:5 £1.6
Microcrystalline cellulose 214+ 73
Croscarmellose sodium 19 0.6
Magnesium stearate 24 £0.5
Extragramidar
Microcrystalline cellulose 39 ]
Magnesium stearate 24 £05
Toral layer weight 323
29
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[0154] In one embodiment, the first layer of the multilayer tablet consists of:

Ingredient Mass (mg)
Imergranmular

the compound of Formula LI 525 %16
Microcrystalline cellulose 214+ 6.4
Croscarmellose sodium i94 £0.6
Magnesium stearate 2,45 £S5
lxtragranufar

Microcrystalline cellulose 528 ==l
Magnesium stearate 2.45 £05
Total layer weight 323

[0155] 1n one embodiment, the first layer of the multilayer tablet includes:

Cipla v. Gilead

Ingredient Mass (mg)
Inrergranular

the compound of Formula I, SOLS it 16
or a pharmaceutically

acceptable salt therof

Microcrystalline cellulose 21464
Croscarmellose sodium 19.4 £0.6
Magnesium stearate 2,43 £ 015
Exmragranular

Microcrystalline cellulose 323 +1]
Magnesium stearate 243" £0.5
Total layer weight 323
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[#156] In one embodiment, the first layer of the multilayer tablet includes:

Ingredient Mass (mg)

Tnrergranular

the copound of Formula 1 525 416

Microcrystalline cellutose 214+ 6.4
Croscarmellose sodiun 194 +0.6
Magnesium stearate 243 £0.5

Ixtragranular

Microcrystalline cellulose 323 1
Magnesium stearate 2.43 £0.5
Total layer weight 528

10157] In one embodiment a tablet is provided wherein less than about 30 weight percent of the first
layer is the compound of Formula I or a pharmaceutically acceptable salt thereof In one embodiment
a tablet is provided wherein less than about 25 weight percent of the first layer is the compound of
Formula T or a pharmaceutically acceptable salt thereof. Tn one embodiment a tablet is provided
wherein less than about 22 weight percent of the first layer is the compound of Formula I or a
pharmaceutically acceptable salt thereof. In one embodiment a tablet is provided wherein about 15 to
about 27 weight percent, or about 17 to about 25 weight percent, or about 19 to about 23 weight
percent of the first layer is the compeund of Formula I or a pharmaceutically acceptable salt thereof
In one embodiment a 1ablet is provided wherein about 21 weight percent of the first layer is the

compound of Formula I or a pharmaceutically acceptable salt thereof,

{0158] In one embodiment a tablet is provided wherein the first layer comprises 78 + 2.8 mg of the

compound of Formula Il and wherein the total weight of the first layer is at least about 320 mg.

{0159} In one embodiment a tablet 1s provided wherein the first layer comprises 78 + 2.8 mg of the

compound of Formula I and wherein the total weight of the first Tayer is at least about 330 mg.

{0160] In one embodiment a tablet is provided wherein the first laver comprises 78 + 2.8 mg of the

compound of Formula IT and wherein the total weight of the first layer is at least about 340 mg.

{0161] In one embodiment a tablet is provided wherein the first layer comprises 78 + 2.8 mg of the

compound of Formula IT and wherein the fotal weight of the first layer is at least about 350 mg.

10162] In one embodiment a tablet i1s provided wherein the first layer comprises 78 £ 2.8 mg of the
compound of Formula Il and wherein the total weight of the first layer is at least about 360 mg.

10163 In one embodiment a tablet is provided wherein the first layer comprises 78 + 2.8 mg of the
compound of Formuta IT and wherein the total weight of the first layer is at least about 370 mg.
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[0164] In one embodiment a tablet is provided wherein the first laver comprises 78 & 2.8 mg of the

compound of Formula II and wherein the total weight of the first layer is at least about 380 mg.

[0165] Tn one embodiment a tablet is provided wlierein the first layer comprises 78 = 2.8 mg of the

compound of Formula IT and wherein the total weight of the first layer is at least about 390 mg.

[0166] 1n one embodiment a tablet is provided wherein the first laver comprises 78 + 2.8 mg of the
compound of Formula Il and wherein the total weight of the first layer is at least about 320 mg and 1s

less than about 390 mg.

{0167] In one embodiment a tablet is provided wherein the first layer comprises 78 + 2.8 mg of the
compound of Formula 11 and wherein the total weight of the fivst layer 1s at least about 330 mg and is
less than about 380 mg.

[0168] 1In one embodiment a tablet is provided wherein the first layer comprises 78 = 2.8 mg of the
compound of Formula Tl and wherein the total weight of the first layer is at least about 350 mg and is

less than about 360 mg.

10169] In one embodiment. the first layer of the multilayer tablet has a total weight of 353 = 75 mg,

or 353 =25 mg, or 353 = 10 mg, o1 353 mg.

[03170] 1n one embodiment, the first layer of the multilayer tablet comprises

‘ Ingredient Mass (mg)
i The compound of Formula I or a salt | 40-85
thereof
Microcrystalline cellulose 200-400
| Croscarmellose sodium 1-40
31 Magnesiun stearate 1-10

[0371] In one embodiment, the first layer of the multilayer tablet comprises:

? Ingredient Mass (mg)

[ The compound of Formula 1l 30-90
Microcrystalline cellulose 200-400
Croscarmellose sodium 1-40
Magnesium stearate 2-8

]0172] 1n one embodiment, the first layer of the nultilayer tablet comprises:

B2
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{0173} In one embodiment, the first layer of the multilaver tablet consists of:

{0174] In one embodiment, the first layer of the multilayer tablet consists of:

{0175} In one embodiment, the first layer of the multilayer tablet consists of*

[0176] In one embodiment. the first layer of the multilayer tablet consists of:

Cipla v. Gilead

Ingredient Mass (mg) 1
The compound of Formula {T 806
Microcrystalline cellulose 250 + 20
Croscarmellose sodium 20=5
Magnesium stearate St ¢S

Ingredient

Mass (mg)

The compound of Formulall | 78 £5.6
Microcrystalline cellulose 250= 10
Croscarimellose sodium 2025
Magnesium stearate S&0.75

Ingredient Mass (mg)
the compound of Formula II 78+28
Microcrystaltine cellulose 247 %S
Croscarmellose sodium 21=1.75
Magnesium stearate 505

Ingredient

Mass (mg)

the compound of Formula [I 78.7
Microcrystalline cellulose 247.8
Croscarmellose sodium 2112
Magnesium stearate S.3

Ingredient

Mass (mg)

Intergranular
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the compound of Formula L 78.7
Microcrystalline cellulose 225
Croscarmellose sodium 2.2
Magnesium stearate 2.65
Extragranular

Microcrystalline cellulose 853
Magnestum stearate 2165
Toral layer weight 353

{0177} In one embodiment, the second layer of the multilayer tablet does not comprise lactose. In
one embodiment, the second layer of the multilayer tablet does not comprise starch. In one

embodiment. the second laver of the mulrilayer tablet comprises neither lactose nor starch.

[0178] In one embodiment, the second layer of the multilayer tablet comprises one or more

excipients, for example, one or more diluents, disintegrants, binders, or lubricants

{0179] In one embodiment, the second layer of the multilayer tablet comprises microcrystalline

cellulose and croscarmellose sodium

[0180] Tn one embodiment, the second layer of the multilayer tablet compnses microcrystalline

cellulose, croscarmellose sodium and magnesium stearate.

[0181] In one embodiment, the second layer of the multlayer tablet comprises 20-40 mg of
croscarmellose sodium. In one embodiment, the second layer of the multilayer tablet comprises 105-
125 mg of microcrystalline cellulose. In one embodiment, the second layer of the muditJayer tablet

comprises 1-8 mg of magnesium stearate.

]0182] In one embodiment, the second layver of the multilayer tablet does not comprise lactose. In
one embodiment, the second layer of the multilayer tablet does not comprise starch. In one

embodiment, the second layer of the multilayer tablet comprises neither lactose nor starch.

{0183] In one embodiment, the second layer of the multilayer tablet has a total weight of less than
600 mg, or less than 500 mg, or less than 400 mg, or less than 380 mg. In one embodiment, the
second layer of the multilayer tablet has a total weight of 377 mg + 50 mg or 377 mg + 25 mg, or 377

my = 5 mg, or 377 mg.

[0184] In one embodiment, over 50 % by weight of the second layer of the multilayer tablet is

emitricitabine or a salt thereof and tenofovir alafenamide or a salt thereof. In one embodiment, over

55 %5 by weight of the second layer of the multilayer tablet is emtricitabine or a salt thereof and

tenofovir alafenamide or a salt thereof. In one embodiment, over 60 % by weight of the second layer

of the multilayer tablet is emtricitabine or a salt thereof and tenofovir alafenamide or a salt thereof. In
34
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/

one embodiment, about 55 % to about 65% by weight of the second layer of the multilayer tablet is
emtricitabine or a salt thereof and tenofovir alafenamide or a salt thersof. In one embodiment, over
60 % by weight of the second layer of the multilayer tablet is emtricitabine and tenofovir
alafenamide hemifumarate. In one embodiment, about 55 % to about 65% by weight of the second

layer of the multilayer tablet 1s emtricitabine and tenofovir alafenamide hemifumarate.

{0185] In one embodiment, the second layer of the multilayer tablet contains less than 250 mg of
excipients, for example less than 200 mg. or less than 150 me.

{0186] In one embodiment, at least 50% by weight of the second layer of the multilayer tablet is
emtricitabine. In one embodiment, at least 53% by weight of the second layer of the multilayer tablet
is emtricitabine. In one embodiment. about 45% to about 65% by weight of the second layer of the
multilayer tablet is emtricitabine. In one embodiment, about 50% to about 60% by weight of the
second layer of the multilayer tablet is emtricitabine. In one embodiment, about 51% to about 53%
by weight of the second layer of the multilayer tablet is emtricitabine.

10187] In one embodiment. at least 4% by weight of the second layer of the multilayer tablet is
tenofovir alafenamide hemifumarate. In one embodiment, at least 6% by weight of the second layer
of the multilayer tablet is tenofovir alafenamide hemifumarate. In one embodiment, at least 7% by
weight of the second layer of the multilayer tablet is tenofovir alafenamide hemifumarate. In one
embodiment, about 5% to about 10% by weight of the second layer of the multilayer tablet is
tenofovir alafenamide hemifumarate. In one embodiment. about 6% to about 9% by weight of the
second layer of the multilayer tablet is tenofovir alafenamide hemifumarate. In one embodiment,
about 7% to about 8% by weight of the second layer of the multilayer tablet is tenofovir alafenanide
hemifumarate. In one embodiment, about 7% by weight of the second layer of the multilayer tablet is
tenofovir alafenamide hemifumarate.

{0188] In one embodiment, less than 20% by weight of the second layer of the multilayer tablet is
croscarmellose sodium. In one embodiment, less than 10% by weight of the second layer of the
multilayer tablet is croscarmellose sodium. In one embodiment, about 5% 1o about 10% by weight of
the second layer of the multilayer tablet is croscarmellose sodium. In certain embodiments, the use of
about 5 10 7% (e.g. about 6%) croscarmellose sodium by weight of the second layer may provide
enhanced dissolution of the compound of Formula I or a pharmaceutically acceptable salt thereof,
relative to other disintegrants .y polyvinylpyrrolidone (crospovidone). In certain embodiments, the
use of about 5 to 10% croscarmellose sodium by weight of the second laver may provide enhanced
dissolution of the compound of Forinula I or a pharniaceutically acceptable salt thereof, relative to

other disintegrants ¢.g. polyvinylpyrrolidone (crospovidone).

10189] In one embodiment, less than 50% by weight of the second layer of the multilayer tablet is
microcrystalline cellulose. In one embodiment, less than 40% by weight of the second layer of the
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multilayer tablet is microcrystalline cellulose. In one embodiment, less than 31% by weight of the

second layer of the multilayer tablet is microcrystalline cellulose.

[0190] In one embodiment, less than 5% by weight of the second layer of the multilayer iablel is
magnesium stearale. Tn one embodiment. less than 3% by weight of the second layer of the
multilayer tablet is magnesium stearate. In one embodiment, less than 2% by weight of the second
iayer of the multilayer tablet is magnesium stearate. In one embodiment, about 0.5% to about 1.5%
by weight of the second layer of the multilayer tablet is magnesium stearate. In cerfain embodiments,
the use of about 1% to about 2% (¢.g. about 1.5%) magnesium stearate by weight of the second layer
may provide enhanced dissolution of the compound of Formula I or a pharmaceutically acceptable

salt thereof, relative to other lubricants ¢.g. sodium stearyl fumarate.

j0191] In one embodiment, the total weight of the second layer is less than 150% of the total weight
of the first layer. In one embodiment, the total weight of the second layer is less than 125% of the
total weight of the first layer. In one embodiment, the total weight of the second layer is less than
116% of the rotal weight of the first layer. In one embodiment, the total weight of the second layer is

less than 106% of the total weight of the first layer.

[0192] In one embodiment. the second layer of the muiltilayer tablet comprises:

| Ingredient Mass (mg)
I Emtricitabine or a salt thereof 150-250

! Tenofovir alafenamide or a salt thereof | 20-35

'! Microcrystalline cellulose 90-130

E Croscarmellose sodium 20-35
K’Iagnesium stearate 1-7

[0193] In one embodiment, the second layer of the multilayer tablet comprises:

ll Ingredient Mass (mg)

i Emtricttabine 170-230

Tenofovir alafenamide hemifumarate 22-32

Microcrystalline cellulose 100-120
| Croscarmellose sodium 20-35
} Magnesium stearate 1-7

}10194] In one embodiment. the second layer of the multilayer tablet consists of:

i Ingredient Mass (mg)

I Emtricitabine 200 *+20
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Tenofovir alafenamide hemifumarate

28 *3

Microcrystalline cellulose 113 =9
Croscarmellose sodium 30 =3

t Magnesium sicaratc S16 =11

{0195] In one embodiment, the second layer of the multilayer tablet consists of:

| Ingredient | Mass (mg)
| Emutricitabine 200 =10
;Tenofovir alafenamide hemifumarate 28 =14
Microcrystalline cellulose 113 =4
Croscarmellose sodium 30 =14
ﬁ/fagnesium stearate 3.6 =0.5

{0196] In one embodiment, the second layer of the muitilayer tablet consists of:

\ Ingredient Mass (mg)

f Emtricitabine 200
Tenofovir alafenamide hemifumarate | 28.1

; Microcrystalline cellulose fulkeiEs

iCroscannellose sodium 30.2

: Magnesium stearate 57

{0197] In one embodiment, the second layer of the multilayer tablet consists of:

1147-US-P2C2DC

—
Ingredient Mass (mg)
Intergramdar

Emtricitabine 200.00 |
Tenofovir alafenamide hemifumarate 28.1 !
Microcrystalline cellulose 113.2 |
Croscarmellose sodium 30.2 11
Magnesium stearate 2.85 |
\Extragranmular '
Magnesium stearate 2.85 l
Total layer weight 377

37

IPR2025-00033

Petitioner Exhibit 1002

46 of 1074



1147-US-p2C2DC

[0198] In one embodiment, the second layer of the multilayer tablet includes:

| Ingredient Mass (mg)

| Emtricitabine 200 *+20

f Tenofovir alafenannde 25 223

" Microcrystalline cellulose 115 +9
Croscarmellose sodium 30 =3

| Magnesium stearate 3.8 211

10199 In one embodiment, the second layer of the multilayer tablet includes:

Ingredient Mass (mg)

Emtricitabine 200 £20

¢
Tenofovir alafenamide hemifumarate 28523

T
Microcrystalline celtulose 115 =9
Croscarmeliose sodium 30 =3

| Magnesium stearate 38 =11

[0200] In one embodiment, the second layer of the maltilayer tablet includes:

Ingredient Mass (mg)

Emtricitabine 200 =10

i

Tenofovir alafenamide hemifumarate 28 =1.4
i

‘ Microcrystalline cellulose 115 *=4
Croscarmellose sodium 30 1.4
. Magnesium stearate 3.8 0.5
38
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[0201] In one embodiment, the second layer of the multilayer tablet includes:

Ingredient Mass (mg)

Emtricitabine 200

‘ Tenofovir alafenaomide hemifumarate 28.1

| Microcrystalline cellulose LS
: Croscarmellose sodium 302
! Magnesium stearate 38

[0202] In one embodiment. the second layer of the multilayer tablet includes:

Ingredient Mass (mg) |
Intergranular '
Emtricitabine 200 :
Tenofovir alafenamide hemifumarate 28 ‘
Microcrystalline cellulose 115

Croscarmellose sodium 302

Magnesium stearate 1.9 |
lixiragrannlar ]
Magnesium stearate 1.9 |
Towal layereight 377 :

[{0203] In one embodiment, the second layer of the multilayer tablet includes:

:lngl‘cdicllt Mass (mg)
:Emtricifabine 200
: Tenofovir alatenamide hemifumarate 28
‘ Microcrystalline cellulose 1i8]2)
is Croscarmellose sodium 302
' Magnesium stearate L7
39
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[0204] In one embodiment, the second layer of the multilayer tablet includes:

| Ingredient Mass (mg)

Emtricitabine 200

Tenofovir alafenamide hemifumarate 28

Microerystalline cellulose 15
T

Croscarmellose sodium 30.2
| Magnesium stearate 3.8

{02035] In one embodiment. the second layer of the multilayer tablet includes:

Ingredient Mass (mg)
[imergramular

Emitricitabine 200 |
[Tenofovir alatenamide hemifumarate 28 J‘
Microcrystalline cellulose 113.2 Jl
Croscarmellose sodium 30.2 '
Magnesium stearate 2.85
Exiragramilar

Magnesium stearate 2.85

Towal layer weight 377 :

{0206] In one embodiment of the multilayer tablet formulations disclosed herein, the first layer isin

contact with the second layer.

{8207] In one embodiment, the first layer is produced first, followed be the second layer. That is, in
one embodiment, the first layer is prepared and pressed into a first layer, followed by the second
layer being prepared and being pressed with the first layer into a multilayer tablet. In one
embodiment, the second layer is produced first, followed be the first layer. That is, in one
embodiment, the second layer is prepared and pressed into a second layer, followed by the first layer

being prepared and being pressed with the second layer into a multilayer tablet.
[0208] As used herein, when describing the multilayer tablets disclosed herein, the terms “first
layer” and “second layer” are not intended to indicate the method by which the tablets are produced,

in particular the order in which the layers are obtained.

[0209] In certain embodiments, the multilayer tablet further comprises additional layers. In certain
embodiments, the additional layer or layers are located between the first and second layers. In certain
40
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embodiments, the additional layer or layers are located on either side of the first and/or second layer,
such that they are an outside layer of the table and/or are disposed between the first and/or second
layer and a coating layer. In some embodiments, the additional layer or layers encapsulate the first
and second layers.

10216} In one embodiment, the multilayer tablet further comprises a third layer that is between and
that separates the first layer and the second layer. In one embodiment, the third layer of the
multilayer tablet comprises lactose monohydrate, or microcrystatline cellulose, or a mixture thereof,

{0211] Tn one embodiment, the multilayer tablet further comprises a film coating, In one
embodiment, the multilayer tablet further comprises about 14 mg to about 28 mg of a film coating. In
one embodiment. the multilayer tablet further comprises about 19 mg to about 23 mg of a film
coating. In one embodiment, the multilayer tablet further comprises about 21 mg of a film coating in
one embodiment the film coating comprises polyvinyl alcohol, polyethylene glycol, tale, titanium
dioxide, and black iron oxide. In one embodiment the film coating consists of 2} = 7 mg of Opadry 11
Brown 85F165072. In one embodiment the film coating consists of 21 + 7 mg of Opadry Il Yellow
85F92259.

10212] In one embodiment. the multilayer tablet further includes a film coating. In one embodiment,
the multilayer tablet further comprises about 1.9% to about 3.9% w/w of a film coating. In one
embodiment, the multilayer tablet further comprises about 2.3% 1o about 3.5% w/w of a film coating,
In one embodiment, the multilaver tablet further comprises about 3% of a film coating. In one
embodiment the film coating includes polyvinyl alcohol, polyethylene glycol, tale, titanium dioxide,
tron oxide red, and black iron oxide. In one embodiment the film coating includes 36%-40%
polyvinyl alcohol, 18%-22% polyethylene glycol, 13%-16% talc, 20%-24% titanium dioxide, 2%-
3% tron oxide red, and 0.5%-0.7% black iron oxide.

{0213] In one embodiment a tablet is provided comprising about 6.4-8 5% w/w of the compound of
Formula 11, about 25-32% w/w mg emtricitabine, about 3.5-4.5% w/w mg tencfovir alafenamide
hemifumarate, about 46-57% w/w mg microcrystalline cellulose, about 5.9-8.5% w/w mg

croscarmellose sodium, and about 1.0-2.0% w/w mg magnesium stearate.

{0214] In one embodiment a tablet 1s provided comprising 52 £ 6 mg of the compound of Formula
I, 200 =20 mg emtricitabine, 28 +3 mg tenofovir alafenamide hemifumarate, 360 + 30 mg
Microcrystalline cellutose, 50 = 8 mg Croscarmellose sodium, and 10.5 + 3 mg magnesium stearate
and wheretn the total weight of the tablet is at least about 685 mg,

[0215] In one embodiment a tablet is provided comprising 52 + 6 mg of the compound of Formula
I, 200 £ 10 mg emtricitabine. 28 % 1.5 mg tenofovir alafenamide hemifumarate, 360 + 15 mg
Microcrystalline cellulose, 50 = 4 mg Croscarmellose sodium, and 10.5 + |.5 mg magnesium stearate
and wherein the total weight of the tablet is at least about 685 mg and is less than about 715 mg,
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{0216] In one embodiment a tablet is provided comprising 52 + 6 mg of the compound of Formula
I, 200 =20 mg emtricitabine, 28 +3 mg Tenofovir alafenamide hemifumarate, 360 + 30 mg
Microcrystalline cellulose, 50 =8 mg Croscarmellose sodium, and 8.6 £ 3 mg magnesium stearate

and wherein the total weight of the tablet is at least about 685 mg,.

{0217] In one embodiment a tablet is provided comprising 52 & 6 mg of the compound of Formula
I, 200 + 10 mg emtricitabine, 28 + 1.5 mg Tenofovir alafenamide hermfumarate, 360 + 15 mg
Microcrystalline cellulose. 50 + 4 mg Croscarmellose sodium, and 8.6 + 1.5 mg magnesium stcarate
and wherein the total weight of the tablet is at least about 685 mg and is less than about 715 mg.

{0218] In one embodiment, the tablet has a total weight of 700 = 75 mg, or 700 + 25 mg, or 700 + 10
mg, or 700 mg. In one embodiment, the tabler is uncoated and has a total weight of about 700 =75
mg, or about 700 £ 25 mg, or ahout 700 = 10 mg, or about 700 mg. In one embodiment, the tablet
has a total weight of about 720 = 75 mg, or about 720 £ 23 mg, or about 720 £ 10 mg, or about 720
mg, or about 721 mg, or about 722 mg, or about 723 mg, or about 724 mg, or about 725 mg. or about
726 mg, or about 727 mg, or about 728 mg, or about 729 mg, or about 730 mg.

{0219] In one embodiment a tablet is provided comprising 80 + 6 mg of the compound of Formula
I, 200 =20 mg emtricitabine, 28 =3 mg Tenofovir alafenamide hemifumarate, 360 =30 mg
Microcrystalline cellulose, 50 = 8 mg Croscarmellose sodium, and 11 %3 mg magnesium stearaie

and wherein the total weight of the tablet is at least about 715 mg.

[0220] In one embodiment a tablet is provided comprising 78 = 2.3 mg of the compound of Formula
T, 200 £ 10 mg emmicitabine, 28 & 1.5 mg Tenofovir alafenamide hemifumarate, 361 + 15 mg
Microcrystalline celiulose, 51 = 4 mg Croscarmellose sodium, and 11 = 1.5 mg magnesium stearate
and wherein the total weight of the tablet is at least about 713 mg and 1s less than about 745 mg.

[0221] In one embodiment, the tablet has a total weight of 730 =75 mg, or 730+ 25 mg, or 730 £ 10
mg, or 730 me. In one embodiment, the tablet has a total weight of abowt 750 =75 mg, or about
750+ 25 mg, or about 750 = 10 mg, or about 750 mg, or about 751 mg, or about 752 mg, or about

753 mg, or about 754 mg, or about 755 mg.

[0222] In one embodiment, a tablet is provided comprising:

Ingredient Mass (mg)
The compound of Formula 1L 526
Emrtricitabine 200 =20

Tenofowvir alafenamide hemifumarate 28 +3

Microcrystalline cellulose 360 + 30

Croscarmellose sodium 50=8

Magnesium stearate 10.5+3
42
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{0223] In one cmbodiment, a tablet is provided comprising:

e [ S |
Ingredient Mass (mg)
the compound of Formula 11 $2.5+3
Emtnicitabine 200 £10

Tenofovir alafenamide hemifumarate 281 =1.5

Microcrvstalline cellulose 360 £15

Croscarmellose sodium 50+4

105+1.5

J
|
!
1'
|
}

Magnesium stearate

10224} In onc embodiment. a tablet is provided including:

Ingredient Mass (ing)

The compound of Formula 1, or a 505
pharmaceutically acceptable salt thereof

Emtricitabine 200 =20

Tenofovir alafenamide, or a pharmaceutically | 25 +3
acceptable salt thereof

Microcrysialline celtulose 360 + 30

Croscarmellose sodiwm 508

Magnesium stearate 863
[0225] In one embodiment, a tablet is provided including:

Ingredient Mass (mg)

The compound of Formula 1. or a|S50£25

pharmaceutically acceptable salt thereof

Emtricitabine 200 =10

acceptable salt thereof

Tenofovir alafenamide, or a pharmaceutically | 25 =15

Microcrystalline cellulose 360=15
Croscarmellose sodium 50+ 4
Magnesium stearate 86+1.5

[0226] In one embodiment, a tablet is provided including.
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Ingredient Mass (mg)
The compound of Formula I, or a|52+£6
pharmaceutically acceptable salt thereof

Emtricitabine 200 =20
Tenofovir alafenamide hemifumarate 28 43
Microcrystalline cellulose 360+ 30
Croscarmellose sodium 0% 8
Magnesium stearate 86=3

{0227] In one embodiment, 4 tablet is provided including

Ingredient Mass (mg)
The compound of Formula I} 52x6
Emiricitabine 200 =20
Tenofovir alafenamide hemifumarate XIS
Microcrystalline cellulose 360 = 30
Croscarmellose sodium 50=8
Magnesium stearate 86=+3

10228] In one embodiment, a tablet is provided including:

Ingredient Mass (mg)
The compound of Formula Ii 52,5458
Emrricitabine 200 =10
Tenofovir alafenamide hemifumarate | 281 1.5
Microcrystalline cellulose 360 =15
Croscarmellose sodium 504
Magnesium stearate 86=x1.5
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{0229] In one embodiment, a tablet is provided comprising a first layer consisting of:

Ingredient

Mass (mg)

The compound of Formula T

506

Microcrystalline cellulose

25020

Croscarmellose sodium

20=5

Magnesium stearate

Sl S

and a second layer consisting of:

| Ingredient

Mass (mg)

Emtricitabine

200 =20

Tenofovir alafenamide hemifumarate

288

| Microcrystalline cellulose

MBS =g

| Croscarmellose sodium

30 =3

Magnesium stearate

56 £1.1

{0230] In onc cmbodiment, a tablet is provided comprising a first layer including:

Ingredient

Mass (mg)

The compound of Formula T, or a
pharmacecutically acceptable salt thereof

506

Microcrystalline cellulose

250+ 20

Croscarmellose sodium

20+ 5

Magnesium stearate

Sl s

and a second layer including:

Ingredient

Mass (mg)

Emtricttabine

200 =20

Tenofovir alafenamide, or a
pharmaceutically acceptable salt thereof

265y a6

Microcrystalline cellulose

Croscarmellose sodium

Magnesium stearate

Cipla v. Gilead
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Ingredient Mass (mg)
The compound of Formula ], ora 50206
pharmaceutically acceptable salt thereof

Microcrystalline cellulose 250=20
Croscarmeliose sodium 20k 5
Magnesiwn stearate S

and a second layer including:

r
Ingredient Mass (mg)

Emtricitabine 200 £20

| Tenofovir alafenamide hemifumarate 28 =3

Microcrystalline cellulose 113 *9
Croscarmellose sodium 30 =3
Magnesium stearate 4411

[0232] In one embodiment, a tablet is provided comprising a first layer including:

Ingredient Mass (mg)
The compound of Formula 11 506
Microcrystalline celiulose 250 £ 20
Croscarmellose sodium 208
Magnesium stearate S x 1S

and a second layer including:

i Ingredient Mass (mg)

; Emtricitabine 200 %20

‘ Tenofovir alafenamide hemifumarate 28 =3
Microcrystalline cellulose 113 =9
Croscarmellose sodium 30 £3
Magnesium stearate Ao |

10233] In one embodiment, a tablet is provided comprising a first Jayer consisting of’

Ingredient Mass (mg)
The compound of Formula Il | 5228
46
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Microcrystalline cellulose 246+ 5
Croscarmellose sodium 19+ 1.75
Magnesium stearate L Q.S

and a second layer consisting of:

ingredient Mass (mg)

t Emtricitabine 200 =10

| Tenofovir alafenamide hemifumarate 28 1.4
Microcrystalline ce]lul—os_e ] 11_3 7i4 ]

E'oscarmc]losc sodium 30 =14
Magnesium stearate 5.6 0.5

{0234] In one embodiment, a tablet is provided comprising a first layer including:

Ingredient Mass (mg)
The compound of Formula T, or a SO£3
pharmaceutically acceptable salt therof
Microcrystalline cellulose 246+ 5
Croscarmellose sodium \OEEN 7S
Magnesium stearate SeJ0.5

and a second layer including;

Ingredient Mass (mg)
Emtricitabine 200 %10
Tenofovir alafenamide, or a 25 *=3
pharmacetuically acceptable salt thereof
Microcrystalline cellulose 113 +4
Croscarmellose sodium 3014
Magnesium stearate 4205

10235] In one embodiment, a tablet is provided comprising a first layer including,.

Ingredient Mass (mg)
The compound of Formulall | 52+238
Microcrystalline cellulose 246 £ 5
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Croscarmellose sodinm 19+1.75

Magnesium stearate 5+05

and a second layer including:

| Tngredient

Mass (mg)

' Emitricitabine 200 £10

! Tenofovir alafenanude hemifumarate | 28 =14
Microcrystalline cellulose 113 =4
Croscarmellose sodium 3014

RY; 4 *+0.5

Magnesium stearate

10236] In one embodiment, a tablet is provided comprising:

Ingredicat

Mass (mg)

The compound of Formula il 80+£6
Emtricitabine 200 *£20
Tenofovir alafenamide hemifumarate | 28 +3
Microcrystalline cellulose 360 +£30
Croscarmellose sodium 508
Maghesium stearate 113
[0237] In one embodiment. a tablet is provided comprising:
Ingredient Mass (mg)
The compound of Formula [l 78.6+23
Emiricitabine 200 =10
Tenofovir alafenamide hemifumarate | 28 1 1.5
Microcrystalline cetlulose 361 £ 15
Croscarmellose sodium 514
Magnesium stearate Ml = 1.5
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10238] In one embodiment, a tablet is provided comprising a first layer consisting of:

Ingredient Mass (mg) 1
The compound of Formula IT 80+6
Microcrystalline cellulose 250 £ 20
Croscarmellose sodium 20=5
Magnesium stearate 5+ 1.5

and a second layer consisting of:

Ingredient Mass (mg)

| Emtricitabine 200 =20

i

Tenofovir alafenamide hemifumarate 28| &85

| Microcrystalline cellulose 113 +9
Croscarmellose sodium 30 =3
Magnesium stearate 56 £1.1

{0239] In onc embodiment. a tablet is provided comprising a first layer consisting of

Ingredient Mass (mg)

The compound of FormulaTl | 78 +2.8

Microcrystalline cellulose 2475
Croscarmellose sodium 21 +1.75
Magnesium stearate SEETOLS!

and a second layer consisting of:

i Ingredient Mass (mg)

| Emtricitabine 200 =+ 10

i Tenofovir alafenamide hemifumarate 28 =14

Microcrystalline cellulose 113 %4
Croscarmellose sodium 30 =14
| Magunesium stearate 56 £0.5

10240] In one embodiment, a tablet is provided comprising a first layer including’

% wiw (in tablet) |
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| The compound of Formula i, 5-10
or a phammaceutically
| acceptable salt thereof

l Microcrystalline cellulose [ 26-44
( Croscarmellose sodium I 2-4
Magnesium stearate 0.5-0.9 )

and a second layer including:

% w/w (in tablet)

Emtricitabine 21-36
Tenofovir alafenamide, or a pharmaceutically 3-5
acceptable salt thereof

Microcrystalline cellulose 12-20
Croscarmellose sodium 3-6
Magnestum stearate 0.3-0.7

and optionally a film coating.

10241] In one embodiment. a tablet is provided comprising a first layer including:

f % whw (in tablet) |
i The compound of Formula II 5-10 ‘
!rMicrocrysmlline cellulose 26-44
Ex‘oscarxnellose sodium 2-4 |
I Magnesjum stearate 0.5-09

and a second layer including:

% w/w (in tablet)
Emtricitabine 21-36
Tenofovir alafenamide hemifumarate 3-5
Microcrystalline cellulose 12-20
Croscarmellose sodium 3-6
Magnestum stearate 0.3-0.7

and optionally a film coating.

10242] 1n one embodiment, a tablet is provided comprising a first laycr including:

—

| % wiw (in tablet) |
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| The compound of Formula L
or a phannaceutically
acceptable salt thereof

E

6-9

Microcrystalline cellulose

30-40

| Croscarmellose sodiumn

2432

' Magnesium stearate

0.6-0.8

and a second layer including:

Y w/w (in tablet)
Lmtricitabine 24-33
Tenofovir alafenanude, or a pharmaceutically 3.4-46
acceptable salt thereof
Microcrystalline cellulose 14-19
Croscarmellose sodium 3.6-49
Magnesium stearate 0.6-0.8

and optionally a film coating.

[0243] In one embodiment. a tablet is provided comprising a first layer including;

% wiw (in tablet) '

| The compound of Formula 11

6-9

i

Microcrystalline cellulose

30-40

Croscarmellose sodium

24-32

Magnesiun stearate

0.6-0 8

and a second layer including:

% wiw (in tablet)
Emtricitabine 24-33
Tenofovir alafenamide hemifumarate 3.4-46
Microcrystalline cellulose 14-19
Croscarmellose sodium 3.6-49
Magnesiuimn stearale 0.6-0.8

and optionally a film coating.

{0244] 1n onc ecmbodiment, a tablet is provided comprising a first layer including;

% wiw (in tablet) |
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The compound of Formula {1 7-8

Microcrystalline cellulose 32-37
Croscarmellose sodium 2.7-2.9
Magnesium stearate 0.6-0.8

and a second layer including:

% wiw (in tablet)
Emtricitabine 26-30
Tenofovir alafenamide hermfumarate 3.7-4.6
Microcrystalline cellulose 15-17
Croscarmellose sodium 4.0-43
Magnesium Stearate 0.5-0.6

and optionally a film coating.

{0245] Tn one embodiment, a tablet is provided comprising a first layer including;:

[ % wiw (in tablet) |
i The compound of Formula II 7-8 |
F Microcrystalline cellulose 33-36 |

Croscarmellose sodium 2.7-2.8 l
1 Magnesium stearate 0.7-0.8 ’

and a second layer including:

% w/w (in tablet)
Emtricitabine 27-29
Tenofovir alafenamide hemifumarate 3.8-4.2
Microcrystalline cellulose 16-17
Croscarmellose sodium 4.1-4.4
Magnesiumn stearate 0.5-0.8

and optionally a film coating.

[0246] In one embodiment, a tablet is provided comprising a first layer including:

[ % wiw (in tablet) |

{ The compound of Formula IT Yz ;

| Microcrystalline cellulose 35{2 |
S
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Croscarmellose sodium 2.8
Magnesium stearate 0.7
—

and a second layer including:

% wiw (in tablet)
Emtricitabine 286
Tenofovir alafenamide hemifumarate 4.0
Microcrystalline cellulose 16.4
Croscarmellose sodium 43
Magnesium stearate 0.5

and optionally a filin coating.

10247] In one embodunent. a tablet is provided comprising a first layer including:

| % wiw (in tablet)

i The compound of Formula 1l 7.5

iMicrocnystaJline cellulose 852
Croscarmellose sodium 2.8
Magnesium stearate 07

and a second layer including:

% wi/w (in tablet)
Emtricitabine 28.6
Tenofovir alafenamide hemifumarate 4.0
Microcrystalline cellulose 16.2
Croscarmellose sodium 43
Magnesium stearate 0.8

and optionally a film coating.

{0248] In one embodiment, a tablet is provided comprising a first layer including:

| Yo wiw (in layer)

Intergranular

The compound of Formula I, 11-19
or a phannaceutically |
accpetable salt thereof }
|
|
i

Microcrystalline celiulose 5]-86

33
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| Croscarmeliose sodium 4-7 |
Magnesium stearate 0.5-0.9 |

| Extragranular J

!r Microcrystalline cellulose 7-12

; Magnesium stearate 0.5-0.9

and a second layer including:

Y wiw (in layer)

Intergranular

Emtricitabine 39-67
Tenofovir alafenamide, or a pharmaceutically 5-10
acceptable salt thereof

Microcrystalline cellulose 22-38
Croscarmellose sodium 6-10
Magnestum stearaie 0.3-0.7
Intergranular

Magnesium stearate 0.3-0.7

and optionally a film coating.
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[0249] In one embodiment, a tablet is provided comprising a first layer including:

[ % wiw (in layer)
; Intergranular

; The compound of Formula Il 11 19
Microcrystalline cellulose 51-86

; Croscarmellose sodium 4-7

: Magnesium stearate 0509

| Extragranular

i Microcrystalling cellulose 7-12

} Magnesium stcarate 0.5-0.9

and a second layer including:

Y w/w (in layer)

Intergranular

Emtncitabine 39-67
Tenofovir alafenamide hemifumarate 5-10
Microcrystalline cellulose 22-38
Croscarmellose sodium 6-10
Magnesium stearate 0.3-0.7
Intergranniar

Magnesium stearate 0.3-0.7

and optionally a film coating.
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[0256] In one embodiment, a tablet is provided comprising a first layer mcluding:

% wiw (in layer)

Intergranudar

The compound of Formula I, or a 13-17
pharmaceutically acceptable salt thereof
Microcrystalline cellulose 58-79
Croscarmellose sodium I 4.6-6.3
Magnestum stearate | 0.6-0.8
Extragranular .
Microcrystalline cellulose 3-11
Magnesium stearate ; 0.6-0.8

and a second layer including:

% wiw (in layer)

Intergranular

Emtricitabine 45-61
Tenofovir alafenamide, or a pharmaceutically 6-9
acceptable salt thereof

Microcrystalline cellulose 25-35
Croscarmellose sodium 6.5-9.2
Magnesium stearate 0.4-0.5
Intergranular

Magnesium stearate 0.4-0.5

and optionally a filim coating.
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[0251] In one embodiment, a tablet is provided comprising a first layer including:

r

| % wiw (in layer) |

£

[ Intergranular ! ‘;
' The compound of Forumda 1 13-17 !
;ﬂicrocrysta]line cellulose 58-79
| Croscarmellose sodium 4.6-6.3
i Magnesium stearate 06-08
Extragranular
‘L/]jcrocxystalljne cellulose 5-11 i
| Magnesium stearate 0.6-08 '

and a second layer including;

% w/w (in layer)
Intergranular
Emtricitabine 45-61
Tenofovir alafenamide hemifumarate 6-9
Microcrystalline cellulose 25-35
Croscarmellose sodium 6.5-9.2
Magnesium stearate 0.4-0.5
Inrergranuiar
Magnesium stearate 0.4-0.5

and optionally a film coating.
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10252} In one embodiment, a tablet is provided comprising a first layer including:

f

| % wiw (in layer) !

-
| Intergranular

| The compound of Formula 1., 14-16 1
or a pharmaceutically ‘
acceptable salt thereof

Microcrystalline cellulose 66-73
E Croscarmellose sodium 5.2-5.8
i Magnesium stearate 0.65-0.75
‘; Extragranular
| Microcrystalline celiulose 8-10 B
| Magnesium stearate 0.65-0.75 ;

and a second layer tncluding:

% w/w (in layer)

Intergranular

Emtricitabine 50-56
Tenofovir alafenamide, or a pharmaceutically 7-8
acceptable salt thereof

Microcrystalline celiulose 28-32
Croscarmellose sodium 7.5-8.5
Magnesium stearate 0.45-0.55
Intergranular

Magnestun stearate 0.45-0.55

and optionally a film coating.
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[0253] In one embodiment, a tablet is provided comprising a first layer including:

; ‘
| % wiw (in layer)

E Intergranular ]

i[ The compound of Formula Il l 14 16

i&ﬁcrocnysta]line cellulose ! 66-73

i Croscarmellose sodium i 5.2-3.8

‘ Magnesium stearate 0.65-0.75
Extragransdar

A/chrocwstallme cellulose 8-10

| Magnesium stearate 0.65-0.75

and a second layer including:

% w/w (in layer)
Intergranutar
Emtricitabine 50-56
Tenofovir alafenamide hemifumarate 7-8
Microcrystalline cellulose 28-32
Croscarmellose sodium 7.5-8.5
Magnestum stearale 0.45-0.55
Intergranuiar
Magnesium stearate 0.45-0.55

and optionally a film coating.

[0254] Tn one embodiment, a tablet is provided comprising a first layer including.

| % wiw (in layer) ‘

| Imtergranular i

l The compound of Formula it 1S
Microcrystalline cellulose 69 )
Croscarmellose sodium 55
Magnesium stearate 0.7 '
Extragranular ;
Microcrystalline cellulose 9
Magnesjum stearate 0.7

and a second layer including:
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% wiw (in layer})

Intergranular

Emtricitabine 53
Tenofovir alafenamide hemifumarate 7.5
‘Microcrystalline cellulose 30
Croscarmellose sodiun 8
Magnesium stearate 0.5
Intergranaiar

Magnesium stearate 0.5

and optionally a film coating.

0255] In one embodiment, a tablet is provided comprising a first layer including;
p P 14 3 g

i % wiw (in layer) |
Intergranular |
The compound of Formula II 15 :

! Microcrvstalline cellulose 69 |

l Croscarmellose sodium 5.5 i

‘ Magnesium stearate 0.7 ‘
Extragranular '
Microcrystallie cellulose 9 !

! Magnesium stearate 0.7 '

and a second layer including:

% wiw (in layer)

Intergranular

Emtricitabine 53
Tenofovir alafenamide hemifumarate 7.5
Microcrystalline cellulose 30
Croscarmellose sodium 8
Magnesium stearate 07
Intergranular

Magnesium stearate 0.7

and optionally a filin coating.
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10256} In one embodiment, a tablet is provided comprising a first layer including:

Mass (mg) % w/iw (in layer)
Intragranular
The compound of Formula 11 S2.5 16.24
Microcrystalline cellulose 149.9-246.3 46.41-76.26
Croscarmetlose sodium 194 8.00
Magnesium stearate | 98-2.45 0.6-1.0
Extragranular
Microcrystalline cellulose 0-97.0 0-30
Magnesium stearate 1.98-2.45 0.6-1.0

and a second layer including:

Mass (mg)

Yo w/w (in layer)

Untergranular

Emtricitabine 20000 53105
Tenofovir alafenamide hemifumarate 281 7.45
Microcrystalline cellulose 113.2 30
Croscarmellose sodium 302 8.00
Magnesium stearate 1.93-2.85 0.50-0.75
\Extragranular

Magnesium stearate l 1.93-2.85 l 0.50-0.75

and optionally a film coating.

[0257] 1n one embodiment, a tablet is provided comprising a first layer consisting of:

| Mass (mg) % whw (in layer)
Intergranuiar
The compound of Formula I1 52 .5 16.24
Microcrystalline cellulose 149.9-246.3 46.41-76.26
Croscarmellose sodium 19.4 8.00
Magnesium stearate 1,98-2.45 0.6-1.0
Extragranular
Microcrystalline cellulose 0-97.0 0-30
Magnesium stearate 1.98-2.45 0.6-1.0
and a second layer consisting of:
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Mass (mg) % w/w (in layer)
dntergranular
Emtricitabine 200.00 53.05
Tenofovir alaf;n;ide hemifumarate 281 7.45
Microcrystalline cellulose 113.2 30
Croscarmellose sodium 302 8.00
Magnesium stearate 1.93-2.85 0.50-0.75
\Extragranular
Magnesium stearate l 1.93-2 85 ‘ 0.50-0.75

and optionally a film coating.

[0258] In one embodiment, a tablet is provided comprising a first layer consisting of:

Mass (mg) % wiw (in layer)
Intergranuiar
The compound of Formula II 78.7 223
Microcrystalline cellulose 212.5 60.2
Croscarmellose sodium 212 6.00
Magnesiun stearate 2.65 0.75
Extragranslar
Microcrystalline cellulose 35.30 10.0
Magnesium stearate 2.65 0.75
and a second layer consisting of:
Mass (mg) % w/iw (in layer)
Untergranular
[Emtiicitabine 200.00 53.05
Tenofovir alafenamide hemifumarate 28.0 74
Microcrystalline cellulose 113.2 30
Croscarmellose sodium 30.2 8.00
Magnesium stearate 283 0.75
\Extragranular
Magnesium stearate 2.83 ! 0.75
and optionally a film coating.
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[0259] In one embodiment, a tablet is provided comprising a first layer consisting of:

Mass {(mg) % wiw (in layer)
Intergranuiar
The compound of Formula 1 525 16.25
Microcrystalline cellulose 0-246.3 0-76.25
Croscarmellose sodium 194 8.00
Magnesium stearate 1 98-2.45 0.6-1.0
Extragranudar
Microcrystalline celtulose 0-97.0 0-30
Magnesium stearate 0.6-1.0

and a second layer consisting of®

Mass (mg)

% w/w (in layer)

Intergranulur

Emtricitabine 200.00 53.05
Tenofovir alafenamide hemifumarate 281 7.45
Microcrystalline cellulose 113.2 30
Croscarmellose sodium 302 8.00
Magnesium stearate 2.85 0.78
Extragranmidar

Magnesium stearate 2.85 OL75

and a film coating consisting of 21 mg of Opadry 11 Brown 85F165072 (a combination of polyviny]
alcohol, polyethylene glycol (PEG), talc. titanium dioxide. iron oxide red, and iron oxide black).
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[0260] In one embodiment, a tablet is provided comprising a first layer including:

Mass (mg) Y wiw (in layer)

Intergranniar

The compound of Formula Il §2.8 13-21
Microcrystalline cellulose 0-246 0-59
Croscarmellose sodium 19 5-25
Magnesium stearate 2.0-25 0.5-3.2
Extragranular

Microcrystalline cellulose 0-97 0-30
Magnesium stearate 2.0-2.5 0.5-3.2

and a second layer including:

Mass (mg)  |% w/w (in layer)

Untergramilar

Emtricitabine 200 35
Tenofovir alafenamide hemifumarate 28 49
Microcrystalline cellulose 113 20
Croscarmellose sodium 30 S
Magnesium stearate 2.9 Q0.5
\Extragranular

Magnesium stearate 2.9 0.5

and a film coating consisting of 21 mg of Opadry II Brown 85F165072 (a combination of polyvinyl

alcohol, polyethylene glycol (PEG). talc. titamium dioxide. iron oxide red, and iron oxide black).

{0261] In one embodiment. a tablet is provided comprising a first layer including:

Mass (mg) % w/w (in tablet)
The compound of Fermula 1 47-58 6.75-8.25
Microcrystalline cellulose 222-271 32-59
Croscarmellose sodium 17-21 2.5-3.1
Magnesium stearate 4.4-54 0.6-0.8
and a second layer including:
Mass (mg)  |% w/w (in tablet)

Emtncitabine

180-220

26-31
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Tenofovir alafenamide hemifumarate

25-31 3.6-44
Microcrystalline cellulose 104-127 15-18
Croscarmellose sodiwm 27-33 2.6-47
Magnesium stearate 3.4-0.0 0410

and optionally a film coating (e.g., Opadry IL Brown 85F165072 (a combination of polyvinyl alcohol,

polvethylene glycol (PEG). 1alc, titanium dioxide, iron oxide red, and iron oxide black).

{0262} In one embodiment. a tablet is provided comprising a first layer including:

Mass (mg) Y% wiw (in tablet)
The compound of Formula I S1] 7.5
Microcrystalline cellulose 246 35
Croscarmeilose sodium 19 2.8
Magnesium stearate 5 0.7

and a second layer including:

Mass (mg)

Yo Wiw (in tabl5I

Emtricitabine 200 29
Tenofovir alafenamide hemifumarate 28 4

Microcrystalline cellulose 11s 16
Croscarmellose sodium 30 43
Magnesium stearate 4 0.5

and optionaily a film coating (¢.¢., Opadry II Brown 85F165072 (a combination of polyviny| alcohol,
polyethylene glycol (PEG), talc, utanium dioxide, iron oxide red, and iron oxide black).

[0263] In one embodiment, a tablet is provided comprising a first layer consisting of:

Mass (mg) % wiw (in layer)

Intergranular

The compound of Formula 11 78.6 22,3
Microcrystalline celiulose 2125 60.2
Croscarmellose sodium 21.2 6.00
Magnesium stearate 2.65 0.75
Extragranutar

Microcrystalline cellulose 558 10.0
Magnesium stearate 2.65 0.75
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and a second layer consisting of:

Mass (mg)  |% w/w (in layer)
Intergranalar
[Emtricitabine 200.00 33.05
Tenofovir alafenamide henufumarate 28 7.45
Microcrystalline cellulose 113.1 30
Croscarmellose sodium 302 8.00
Magnesium stearate 2.85 0.75 (0.5-0.75)
\Extragranudar
Magnesium stearate 2.83 E 0.75 (0.5-7.5)

and a film coating consisting of 21.9 mg of Opadry II Yellow 85F92259 (a combination of polyvinyl

alcohol. palyethylene glycol (PEG), talc, titanium dioxide and iron yellow),

{0264] Tn one embodiment, a composition is provided including about 75 mg of a compound of
Formula 1, or a pharmaceutically acceptable salt thereof {e.g., a compound of Formula II), about
25 mg tenofovir alafenamide, or a pharmaceutically acceptable salt thereof, and about 200 mg
emitricitabine, or a pharmaceutically acceprable salt thereof, wherein the mean AUCns of each
component following a single dose administered o a human is from about 81700 h-ng/mL 1o abowt
140000 h-ng/mL of the compound of Formula 1, from about 7500 h-ng/mL to about 15000 h-ng/mL
of emtricitabine, and from about 165 h-ng/mL to about 400 h-ng/mL of tenofovir alafenamide. In
certain embodiments, the composition is administered to the human in a fasted state. In certan
embodiments, the composition is a tablet. In certain embodiments, the tablet is a bilayer tablet. In
certain embodiments, the tablet 1s a bilayer tablet, with the Compound of Formula 1 in one layer and

emtricitabine and tenofovir alafenamide in the other layer.

{0265] In one embodiment, a composition 1s provided including a compound of 50 mg Formula 1, or
a pharmaccutically acceptable salt thercof (c.g., a compound of Formula I). 25 mg tenofovir
alafenamide, or a pharmaceutically acceptable salt thereof, and 200 mg emtricilabine, or a
pharmaceutically acceptable salt thereof, wherein the mean AUCi.x of each component following a
single dose is from about 87,000 h-ng/mL to about 131,000 h-ng/mL of the compound of Formula I,
from about 8500 h-ng/mL to about 12,800 h-ng/mL of emtricitabine, and from about 186 h-ng/mlL to
about 227 h-ng/mL of tenofovir alafenamide. In certain embodiments, the composition is
administered to the human in a fasted state. In certain embodiments, the composition is a tablet. In
certain embodiments, the tablet is a bilayer tablet. In certain embodiments, the tablet is a bilayer
tablet, with the Compound of Formula 1 in one layer and emtricitabine and tenofovir alafenamide in
the other layer. In certain embodiments, the subject is fasted. In other embodiments, the subject is

fed.
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{0266] In one embodiment, a composition is provided including a compound of Formula I, or a
pharmaceutically acceptable salt thereof (e.g., a compound of Formula TI), tenofovir alafenamide. or
a pharmaceutically acceptable salt thereof, and emuicitabine, or a pharmaceutically acceptable salt
thereof, wherein the mean AUCy of each component following a single dose administered to a
human is from about 84450 h-ng/mL to about 141000 h-ng/mL of the compound of Formula 1, from
about 8100 h-ng/mL to about 136000 h-ng/mL of emtricitabine, and from about 200 h-ng/mL to
about 300 h-ng/mL of tenofovir alafenamide. In certain embodiments, the composition is
admunstered to the human in a fasted state. In certain embodiments, the composition is a tablet. In
certain embodiments, the tabler is a bilayer tablet. In certain embodiments, the tablet is a bilayer
tablet. with the Compound of Formula I 1 one layer and emtricitabine and tenofovir alafenamide in
the other layer. In certain embodiments, the subject is fasted. In other embodiments, the subject is
fed.

{0267} In one embodiment, a composition is provided including a compound of Formula I (s.g., a
compound of Formula 1), tenofovir alafenamide, and emtricitabine, wherein the mean Cuax of cach
component following a single dose is from about 90,000 h-ng/mL to about 135,000 h-ng/mL of the
compound of Formula I, from about §,700 h-ng/mL to about 13,000 h-ng/mL of emtricitabine, and
from about 200 h-ng/mL to about 300 h-ng/mL of tenofovir alafenamide. In certain embodiments,
the composition i1s administered to the human in a fasted state. In certain embodiments, the
composition is a tablet. In certain embodiments, the tablet is a bilayer tablet. In certain embodiments,
the tablet is a bilayer tablet, with the Compound of Formula [ in one layer and emtricitabine and
tenofovir alafenamide in the other layer. In certain embodiments, the subject is fasted. In other
embodiments, the subject is fed.

{0268] In one embodiment, a composition is provided including a compound of Formula 1, or a
pharmaceutically acceptable salt thereof (e.g.. a compound of Formula II). tenofovir alafenamide, or
a pharmaceutically acceptable salt thereof, and enniricitabine, or a pharmaceutically acceptable salt
thereof, wherein the mean Ciux of each component following a single dose administered 1o a human
is from about 4200 ng/mL to about 8000 mg/mi. of the compound of Formula I. from about
1770 ng/mL to about 2800 ng/mL of emricitabine, and from about 185 ng/mL to about 315 ng/mL
of tenofovir alafenamide. In certain embodiments, the composition is administered to the human n a
fasted state. In certain embodiments, the composition is a tablet. In certain embodiments, the tablet is
a bilayer tablet. In certain cmbodiments, the tablet is a bilayer tablet, with the Compound of Formula
I'in one layer and emtricitabine and tenofovir alafenamide in the other layer. In certain embodiments,
the subject is fasted. In other embodiments, the subject is fed.

[0269] In one embodiment, a composition is provided including a compound of Formula 1, or a
pharmaceutically acceptable salt thereof (e.g.. a compound of Formula 1), tenofovir alafenamide, or
a pharmaceuticaily acceptable salt thereof, and emuricitabine. or a pharmaceutically acceptable salt

thereof, wherein the mean Cuax of cach component following a single dose is from about 4700 ng/mL
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to about 5300 ng/mL of the compound of Formula I, from about 2000 ng/mL to about 2600 ng/mL. of
emtricitabine, and from about 200 ng/inL. to about 300 ne/mL of tenofovir alafenamide. In certain
embodiments. the composition is administered to the human in a fasted state. In certain
embodiments, the composition is a tablet. In certain embodiments, the tablet 1s a bilayer tablet. In
certain embodiments, the tablet is a bilayer tablet, with the Compound of Formula I 1n one layer and
emtricitabine and tenofovir alafenamide in the other layer. In certain embodiments, the subject is

fasted. In other embodiments, the subject is fed.

{0276] In one embodiment, a composition is provided including a compound of Formula I, or a
pharmaceutically acceptable salt thereof (e.g.. a compound of Formula IT), tenofovir alafenamide, or
a pharmaceutically acceptable salt thereof, and emtricitabine, or a pharmaceutically acceptable salt
thereof, wherein the mean AUCs, AUCy, and/or Chux of each component following a single dose
administered to a human in the fed state is 80-125%, 80-120%, 85-115%, 90-110%, or 95-105% of
the mean AUCHs, AUC i, and/or Cua of each component following a single dose administered to a
human in the fasted state. In certain embodiments, the composition is a tablet In certam
embodiments, the tablet is a bilayer tablet. In certain embodiments, the tablet is a bilayer tablet. with
the Compound of Formula I in one layer and emtricitabine and tenofovir alafenamide in the other
layer. In certain embodiments, the subject is fasted. In other embodiments, the subject 1s fed.

{0271] In certain embodiments, the pharmacokinetic profile of the compositions described herein is
within acceptable ranges, regardless of whether the subject has eaten prior to taking the medication.
Accordingly, in certain embodiments, the compositions described herein can be taken without regard
to food intake by the subject. In certain embodiments, food intake is a low fat, moderate fat, or high
fat meal.

[0272] In onc embodiment, a composition comprising 50 mg Compound of Formula I, 25 mg
tenofovir alafenamide, and 200 mg emtricitabine is provided, wherein the mean AUCnq of a single
dose following administration to fed patients is within about 100% to about 160% of the mean
AUCH« of a single dose following administration to fasted patients. In another embodiment, a
composition comprising 50 mg Compound of Formula I, 25 mg tenofovir alafenamide, and 200 mg
emtricitabine is provided, wherein the mean AUC« of a single dose following admimstration to fed
patients is within about 100% to about 145% of the mean AUCus of a single dose following
administration to fasted patients. In a further embodiment, a composition comprising 50 mg
Compound of Formula 1, 25 mg tenofovir alafenamide, and 200 mg emtricitabine is provided,
wherein the mean AUCuq of a single dose following administration to fed patients is within about
100% to about 135% of the mean AUC .« of a single dose following administration to fasted patients.
In another embodiment. a composition comprising 50 mg Compound of Formula 1. 25 mg tenofovir
alafenamide, and 200 mg emtricitabine is provided, wherein the mean AUCns of a single dose
following administration to fed patients is within about 100% to about 125% of the mean AUCuq of

a single dose following administration to fasted patients.
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[0273] In certain embodiments. a composition comprising S0 mg Compound of Formula 1, 25 mg
tenofovir alafenamide, and 200 mg emtricitabine is provided, wherein the mean AUCq of a single
dose following administration to fed patients is within 60% of the mean AUCu« of a single dose
following administration to fasied patients. In another embodiment, a composition comprising 50 mg
Compound of Formula 1, 25 mg tenofovir alafenamide, and 200 mg emtricitabine is provided,
wherein the mean AUCuy of a single dose following administration to fed patients is within 45% of
the mean AUCq of a single dose following administration to fasted patients. In a further
embodiment, a composition comprising 50 mg Compound of Formula 1, 25 mg tenofovir
alafenamide, and 200 mg emiricitabine is provided, wherein the mean AUCiq of a single dose
following administration to fed patients is within 35% of the mean AUCs of a single dose following
administration 1o fasted patients. In another embodiments a composition comprising 50 mg
Compound of Formula I, 25 mg tenofovir alafenamide, and 200 mg emtricitabine is provided,
wherein the mean AUCq of a single dose following administration to fed patients is within 25% of
the mean AUCux of a single dose following administration to fasted patients.

[0274] In one embodiment, a composition comprising 50 mg Compound of Formula I, 25 mg
tenofovir alafenamide, and 200 mg emtricitabine is provided, wherein the mean AUCu of a single
dose following administration to fed patients is within about 100% to about 160% of the mean
AUCus of a single dose following administration to fasted patients. In another embodiment, a
composition comprising 50 mg Compound of Formula I, 25 mg tenofovir alafenamide, and 200 mg
emtricitabine is provided, wherein the mean AUCi,r of a single dose following administration to fed
patients is within about 100% to about 150% of the mean AUC.s of a single dose following
administration to fasted patients. In a further embodiment, a composition comprising 50 mg
Compound of Formula I, 25 mg tenofovir alafenamide, and 200 mg emtricitabine is provided.
wherein the mean AUCiur of a single dose following adminisiration to fed patients is within about
100% to about 135% of the mean AUCins of a single dose following administration to fasted patients.
In another embodiment, a composition comprising 50 mg Compound of Formula 1, 25 mg tenofovir
alafenamide, and 200 mg emtricitabine is provided. wherein the mean AUC:x of a single dose
folowing administration to fed patients is within about 100% to about |25% of the mean AUC s of a
single dose following administration to fasted patients.

10275} In certain embodiments, a composition comprising 50 mg Compound of Formula I, 25 mg
tenofovir alafenamide, and 200 mg emtncitabine is provided, whercin the mean AUCuy of a single
dose following administration to fed patients is within 60% of the mean AUCiyr of a single dose
following administration to fasted patients. In another embodiment, a composition compnsing SO mg
Compound of Formula 1, 25 mg tenofovir alafenamide, and 200 mg emtricitabine is provided,
wherein the mean AUCiy of a single dose following administration 1o fed patients is within 50% of
the mean AUCwr of a single dose following administration to fasted patients. In a further
embodiment, a composition comprising 30 mg Compound of Formula I, 25 mg tenofovir
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alafenamide, and 200 mg emtricitabine is provided, wherein the mean AUCin of a single dose
following administration to fed patients is within 35% of the mean AUC.u of a single dose following
administration to fasted patients. In another embodiments a composition comprising 50 mg
Compound of Formula 1, 25 mg tenofovir alafenamide, and 200 mg emtncitabine is provided,
wherein the mean AUCy of a single dose following administration to fed patients is within 25% of

the mean AUC,r of a single dose following administration to fasted patients.

[0276] In one embodiment, a composition comprising 50 mg Compound of Formula I, 25 mg
tenofovir alafenamide, and 200 mg emtricitabine 1s provided, wherein the mean Cuax of a single dose
following administration 1o fed patients is within about 100% to about 160% of the mean Cuux of a
single dose following administration to fasted patients. In another embodiment, a composition
comprising 50 mg Compound of Formula I, 25 mg tenofovir alafenamide, and 200 mg emtricitabine
is provided, wherein the mean Cuax of a single dose following administration to fed patients is within
about 100% to about 130% of the mean Caux of a single dose following administration to fasted
patients. In a further embodiment, a composition comprising 50 mg Compound of Formula 1, 25 mg
tenofovir alafenamide, and 200 mg emtricitabine is provided, wherein the mean Cuus of a single dose
following administration to fed patients is within about 100% to about 120% of the mean Cmay of a
single dose following administration to fasted patients, In another embodiment, a composition
comprising 50 mg Compound of Formula 1, 25 mg tenofovir alafenamide, and 200 mg emtricitabine
is provided, wherein the mean Cunx of a single dose following administration to fed patients is within
about 100% to about 115% of the mean Cuas of a single dose following administration to fasted

patients.

{0277] In certain embodiments, a composition comprising 50 mg Compound of Formula 1, 25 mg
tenofovir alafenamide, and 200 mg emtricitabine is provided, wherein the mean Cux of a single dose
following administration to fed patients is within 60% of the mean Cuax of a single dose following
administration to fasted patients. In another embodiment, a composition comprising 50 mg
Compound of Formula I, 25 mg tenofovir alafenamide, and 200 mg emtricitabine is provided,
wherein the mean Cugs of a single dose following administration to fed patients is within 30% of the
mean Canx Of a single dose following administration to fasted patients. In a further embodiment, a
composition comprising 50 mg Compound of Formula 1, 25 mg tenofovir alafenamide. and 200 mg
emtricitabine is provided, wherein the mean Cuus of a single dose following administration to fed
paticnts is within 20% of the mean Cuws of a single dosc following administration to fasted patients.
1n another embodiments a composition comprising 50 mg Compound of Formula 1, 25 mg tenofovir
alafenamide, and 200 mg emtricitabine is provided, wherein the mean Ciux of a single dose following
administration to fed patients is within 15% of the mean Cuaxx of a single dose following

administration 1o fasted patients.
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Manufacturing methods

{0278] Methods for producing the compositions and dosage forms (in particular tablets) disclosed
herein are also provided. In some embodiments, the method comprises (a) compressing the
compound of Formula I or a pharmaceutically acceptable salt thereof as a first layer, and (b)
compressing the tenofovir alafenamide or a pharmaceutically acceptable salt thereof and
emtricitabine or a pharmaceutically acceptable salt thereof as a second laver. For example, in some
embodiments, the method comprises (a) compressing the compound of Formula ! or a
pharmaceutically acceptable salt thereof as a first layer, followed by (b) compressing the tenofovir
alafenanude or a pharmaceutically acceptable salt thereof and emtricitabine or a pharmaceutically
acceptable salt thereof as a second laver. In other embodiments, the method compnses (a)
compressing the tenofowvir alafenamide or a pharmaceutically acceptable salt thereof and
emtricitabine or a pharmaceutically acceptable salt thereof followed by (b) compressing the
compound of Formula [ or a pharmaceutically acceptable salt thereof as another layer. In other
embodiments, the method comprises (a) compressing the compound of Formula I or a
pharmaceutically acceptable salt thereof as one layer followed by (b) compressing the tenofovir
alafenamide or a pharmaceutically acceptable salt thereof and emtricitabine or a pharmaceutically
acceptable salt thereof as another layer. The first layer and second layer may be compressed
separately and subsequently combined. However, more typically, a first layer is formed by
compression and subsequently a second layer is compressed onto the first layer. In certain
cmbodiments, the choice of layer order in the tableting of multilayer tablets may have an impact on
the properties of the tablets (¢.g the adhesion of the layers within the tablet).

{0279} In some embodiments, a tablet is provided wherein the first layer is obtainable by a method
of (a) compressing the compound of Formula I or a pharmaceutically acceptable salt thereof as a first
layer, and (b) compressing the tenofovir alafenamide or a pharmaceutically acceptable salt thereof
and emtricitabine or a pharmaceutically acceptable salt thercof as a second layer. In other
embodiments, a tablet is provided wherein the second layer is obtainable by a method of (a)
compressing the compound of Formula I or a pharmaceutically acceptable salt thereof as a first layer,
and (b) compressing the tenofovir alafenamide or a pharmaceutically acceptable salt thereof and
emtricitabine or a pharmaceutically acceptable salt thereof as a first layer.

10280] In certain embodiments, the methods will include a step of coating the tablet cores after
compression, e.g. with a film coating as described above.

10281} In general, tableting methods are well known in the art of pharmacy. Techmiques and
formulations generally are found in Remington's Pharmacewtical Sciences (Mack Publishing Co.,
Easton, PA), which is hereby incorporated by reference herein in its entirety.
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{0282] A tablet can be made by compression or molding, optionally with one or more excipients.
Compressed tablets may be prepared by compressing in a suitable machine the active ingredient ina

free-flowing form such as a powder or granules, optionally mixed with excipients.

Therapeutic methods

[0283] The solid oral dosage forms (in particular tablets) disclosed herein are used for treatment of
HIV infection (e.g. HIV-1 infection). In certain embodiments, (he solid oral dosage forms (in
particular tablets) disclosed herein are used for pre-exposure prophylaxis (PrEP) to reduce the rigk of

sexually acquired FHTV-1.

{0284] Accordingly, methods for treating a subject infected with HIV are provided, comprising
administering a solid oral dosage form disclosed herein (in particular a tablet) to the subject.
Similarly, a solid oral dosage fonm (in particular a tablet) is provided for use in such treatment
methods. Also provided is the use of the compound of Forowla 1 or a pharmaceutically accepiable
salt thereof, tenofovir alafenamide or a pharmaceutically acceptable salt thereof, and emtricitabine or
a pharmaceutically acceptable salt thereof, in the manufacture of an oral dosage form disclosed
herein (in particular a tablet) for treatment of HIV infection. In some embodiments, the invention
provides the use of tenofovir alafenamide or a pharmaceutically acceptable salt thereof, and
emtricitabine or a pharmaceutically acceptable salt thereof, in the manufacture of an oral dosage
form disclosed herein (in particular a tablet) for treatment of H1V infection.

[0285] In certain embodiments, the solid oral dosage forms (in particular tablets) disclosed herein
are used for pre-exposure prophylaxis (PrEP) to reduce the nsk of sexually acquired HIV-1.
Accordingly, methods for preventing infection in a subject at risk of infection with HIV are provided,
comprising administering a solid oral dosage form disclosed herein (in particular a tablet) to the
subject. Similarly, a solid oral dosage form disclosed herein (in particular a tablet) is provided for use
in such treatment methods. The invention also provides the use of the compound of Formula 1 or a
pharmaceutically acceptable salt thereof, tenofovir alafenamide or a pharmaceutically acceptable salt
thereof, and emtricitabine or a pharmaceutically acceptable salt thereof. in the manufacture of an oral
dosage form disclosed herein (in particular a tablet) for prevention of HIV infection in a subject at
risk for infection. In some embodiments, tlie invention provides the use of tenofovir alafenamide or
a pharmaceutically acceptable salt thereof, and emtricitabine or a pharmaceutically acceptable salt
thereof. in the manufacture of an oral dosage form disclosed herein (in particular a tablet) for

prevention of HIV ifection.

10286] In certain embodiments, a method of treating a subject with HIV with the compositions
disclosed herein is provided, wherein the method does not increase the risk of a drug-drug interaction
in the patient. In certain embodiments, a method of treating a subject with HIV with the compositions
disclosed herein is provided, wherein the method decreases the risk of a drug-drug interaction n the
patient. Exemplary drug-drug interactions include interactions between the compound of Formula I,
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tenofovir alafenanide, or emtricitabine with nfampin, metformin, one or more hormonal
contraceptives or an HCV antiviral agent (e.g., one or more of sofosbuvir, ledipasvir, velpatasvir,
voxilaprevir. grazoprevir, boceprevir, elbasvir, dasabuvir. ombitasvir, paritaprevir, ABT-530, and
ABT-493). In certain embodiments, a method of treating a subject with HIV is provided, wherein the
subject is administered one or the composttions disclosed herein, whetein the subject 15 also beiny
treated with nfampin, metformin, or an HCV antiviral agent (e.g., one or more of sofosbuvir.
ledipasvir, velpatasvir, voxilaprevir, grazoprevir, boceprevir, elbasvir, dasabuvir, ombitasvir,
paritaprevir, ABT-530, and ABT-493).

10287] The methods involve administering an oral dosage form disclosed herein (in particular a
tablet) 1o the subject, typically a human, and will generally involve repeated administrations,
typically once daily. The treatment may be prophylactic or therapeutic treatment.

General

{0288] The term “fed” in relation to administration of a solid oral dosage form 1o @ human subject
means admuustration of the dosage form orally under fed conditions (moderate fat meal) c.g
administration within about 30 minutes of the human consuming a standardized meal of about 300 to
600 calories and about 10 to about 15 grams of fat. In some embodiments, “fed” refers to
adnunistration within about 30 minutes of the human consuming a high fat meal.

[0289] The term “substantially free” in relation to the presence of a given component within ¢g a
composition means that less than 5% by weight of the composition {e. g less than 1% by weight of
the composition) is that given component. The word “substantially™ does not exclude “completely”
c.g. a composition which 1s “substantially free” from Y may be completely free from Y. Where
necessary, the word “substantially” may be omitted from the definition of the invention.

{0290] The term “segregated™ as used in relation to certain components (e.g A and B) within a tablet
means that those components are physically discrete such that the presence of one component (¢.g
A) does not substantally affect the stability in storage of the other component(s) (c.g. B) trom which
it is segregated. Typically, when components are segregated in a tablet then they will be present in
separate layers in a multilayer tablet. By way of example, components A and B may be present in
separate layers in a multilayer tablet, wherein (a) the layer containing component A is substantially
free of component B and (b) the layer containing component B is substantially free of component A.
The separate layers may be in contact with each other or may be separated ¢ ¢ by one or more

additional layers.

10291] The term “comprise” and variations thereof, such as “‘comprises™ and “comprising”, are 10 be

construed in an open, inclusive sense, that is as “mcluding, but not limited to™.

10292] The term “between™ with reference to rwo values includes those two values ¢.g the range
“between” 10 mg and 20 mg encompasses e.g. 10, 11, 12, 13, 14, 15,16,17, 18, 19 and 20 mg.
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]0293] The term “about” used in connection with a quantity is inclusive of the stated value and has
the meaning dictated by the context (e.s., includes the degree of error associated with measurement
of the particular quantity). For example, in certain nonlimiting example the term “about” 1n relation

to a numerical value v refers to x+10%, x+5%, or x=1%.

10294] “% w/w” means the weight of a component as a percentage of the total weight of e.g. a layer
or dosage form in which the component is present. For example, a composition comprising “5% wiw
X refers to a composition in which the weight of component X is 5% of the total weight of the

composition.

{0295] Reference throughout this specification 1o “one embodiment™ or “an embodiment” means
that a particular feature, structure or characteristic described in connection with the embodiment 1s
included in at least one embodiment provided herein. Thus, the appearances of the phrases “in one
embodiment” or “in an embodiment” in various places throughout this specification are not
necessarily all referring to the same embodiment. Furthermore, the particular features, structures, or

characteristics may be combined in any suitable manner in one or more embodiments.

10296] The term "pharmaceutically acceptable” with respect to a substance refers to that substance
which is generally regarded as safe and suitable for use without undue toxicity, irritation, allergic
response, and the like, commensurate with a reasonable benefit/risk ratio. “Pharmaceutically
acceptable” with regard to excipients includes without limitation any adjuvant, carrier, excipient,
glidant, sweetening agent, diluent, preservative, dye/colorant, flavor enhancer, surfactant, wetting
agent, dispersing agent, suspending agent, stabilizer, isotonic agent, solvent, or emulsifier which has
been approved by the United States Food and Drug Administration as being acceptable for use m

humans or domestic animals,

10297) “Pharmaceutically acceptable salt™ refers to a salt of a compound that is pharmaceutically
acceptable and that possesses (or can be converted to a form that possesses) the desired
pharmacological activity of the parent compound. Such salts include acid addition salts formed with
inorganic acids such as hydrochloric acid, hydrobromic acid. sulfuric acid, nitric acid, phosphoric
acid, and the like; or formed with organic acids such as acetic acid, benzenesulfonic acid, benzoic
acid. camphorsulfonic acid, citric acid, ethanesulfonic acid, fumaric acid, glucoheptonic acid,
gluconic acid, lactic acid, maleic acid, malonic acid, mandelic acid, methanesulfonic acid, 2-
napththalenesulfonic acid, oleic acid, palmitic acid, propionic acid, stearic acid, succinic acid. tartaric
acid, p-toluenesulfonic acid, trimethylacetic acid, and the like, and salts formed when an acidic
proton present in the parent compound is replaced by either a metal 1on, e.g., an alkal metal ion, an
alkaline earth ion, or an aluminum ion; or coordinates with an organic base such as diethanolamine,
triethanolamine, N-methylglucamine and the like. Also included in this definiton are anynonium
and substituted or quatemized ammonium salts. Representative non-limiting lists of

pharmaceutically acceptable salts can be found in S.M. Berge et al, J. Pharma Sci., 66(1), 1-19
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(1977), and Remington: The Science and Practice of Pharmacy, R. Hendrickson, ed., 21st edition,
Lippincott, Williams & Wilkins, Philadelphia, PA, (2005), at p. 732, Table 38-5_ both of which are
hereby incorporated by reference herein.

{10298] As used herein, the term “salts”™ includes co-crystals. The term "co-crystal” refers to a
crystalline compound comprising two or more molecular conmponents, ¢.g. wherein proton transfer
between the molecular components is partial or incomplete.

[0299] The term “solvate” means a molecular complex comprising a compound and one or more
pharmaceutically acceptable solvent molecules. Examples of solvent molecules include water and C;.
s alcohols, e.g ethanol. When the solvate is water, the term “hydrate” may be used.

{0300] “Treating” and “treatinent” of a disease include the following,

M preventing or reducing the risk of developing the disease, i ¢. causing the clinical symptoms
of the disease not 1o develop in a subject that may be exposed to or predisposed to the disease but
does not yer experience or display symptoms of the disease,

(2) inhibiting the disease, 7.¢. arresting or reducing the development of the disease or its climecal
symptoms, and

3) relieving the disease, ie. causing regression of the disease or its clinical symptoms.

The term “effective amount” refers to an amount thar may be effective to elicit the desired biological
or medical response, including the amount of a compound that, when administered to a subject for
treating a disease, is sufficient to effect such treatment for the disease. The effective amount will

vary depending on the compound, the disease and its severity and the age, weight, cic. of the subject
to be treated. The effective amount can include a range of amounts.
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EXAMPLES

10301] The following examples are provided for purposes of illustration, not limitation.

Example I — Compound of Formnla II single agent tablets
[0302) A formulation (tablet F1) of the compound of Formula IT was prepared by dry granulation.
Figure 5 is a flow diagram illustrating the preparation of this formulation. The composition of the

single agent formulation is shown in the table below:

Tablet Formulation F1i
Component Mass (mg/tablet) | % w/w/ tablet
Compound of Formula I 73,7 26.2
Microcrystalline cellulose 120 40
Lactose monohydrate 75.8 253
Crospovidone 21 U
Sodium Stearyl Fumarate™* 4.5 s
Total Weight 300

#Eguivatent 1o 75 mg of ihe Compound of Fonnula |

#& Intergranular:2.25 ing (0.75%: Extragranudar: 2.25 g (0.75%)
[0303] In the pharmacokinetic studies of Example 3, the tablets of Formulation F1 were film coated
with 12 mg Opadry 1l Yellow 85F92259. The total weight of the film coated tablets was 312 mg.

[0304] The Compound of Formula II was blended with intergranular excipients (lactose,
microcrystalline cellulose, and crospovidone), further blended with the intergranular portion of the
sodium stearyl fumarate), roller compacted, milled. and final blended with the sodium stearyl
fumarate 1o vield a final powder biend for compression. The final powder blend had a mean particle
size of 347 pm with a compressibility index of 21%. The final powder blend was compressed into

tablet cores, which were film-coated as described above 1o a target weight gain of 4%.
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Examnple 2 - Compound of Fornuda 1] / enttricitabine / tenafovir alafenamide bilayer tablets
[0305] A bilayer formulation (tablet F2) of the compound of Formula 11, emtricitabine, and tenofovir
alafenamide hemifumarate was prepared using the method described in Example 8. Figure 6 is a flow

diagram illustrating the preparation of bilayer tablets. The composition of the formulation is
summarized in the table below:

Bilayer tablet ¥2
(mg/tablet)
Ingredient . Emtricitabine/
Compound of . . .
tenofovir alafenamide
Formula IT Layer . ) )
hemifumarate Laye:

Compound of Formula Il 78.7°
Emtricitabine 200
Tenofovir alafenamide hemifumarate 28.1°
Microcrystalline cellulose 247.8™ 113.1
Croscarmellose sodium 212 302
Magnesium Stearate 531 syt
Layer Weight 353 3757
‘Tablet Core Weight 730

“Equivaleit to 73 mg of the Compound of Formula |
“Equivalent 10 25 mg wenofovir alafenanide
“latergranniar 212.5 mg (29.1%); Extragramular: 2.65 mg (0.4%)

iImcrgrauular: 2.65 ing (0.4%). Exwragranular; 2.63 mg (0.4%)

”lmergr:mular: 2.83 mg (0.4%). Extragranulir: 2.83 mg (0.4%)

[0306] In the pharmacokinetc studies of Example 3, the tablets of Formulation F2 were film coated
with 21.9 mg Opadry Il Yellow 85F92259 (represented 3% weight gain). The total weight of the film
coated tablets was 752 mg.

[0307] The tablets were manufactured using a dry granulation by roller compaction process. An
emtricitabine / tenofovir alafenamide final powder blend was manufactured by dry granulation of
emtricitabine and tenofovir alafenamide with excipienis (microcrystalline cellulose. croscarmellose
sodium, 1ntergranular magnesium stearate), followed by blending with extragranular lubricant
(extragranular magnesium stearate). The final powder blend of the Compound of Formula I was
manufactured by dry granulation of the active component with excipients (microcrystalline cellulose,
croscarmellose  sodium, intergranular magnesium stearate) followed by blending with the

extragranular filler and lubricant (microcrystalline cellulose and extragranular magnesium stearate).
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In this study. the emtricitabine/tenofovir alafenamide final powder blend was compressed as layer |
and the final powder blend of the Compound of Formula I was compressed as layer 2 to give a final

bilayver tablet core. The core was film coated as described above.

Example 2A Emuricitabine / tenofovir alafenamide tablets

10308] The composition of the cmitricitabine / tenofovir alafenamide (F/TAF) fixed dose

combination tablets used in subsequent studies 1s shown in the following table:

B Tablet Formulation F3
Component Emlricitabine/teno-l'ovir alafenamide
200/25 mg
{mg/tablet)
Intergranular
Emtricitabine 200
Tenofovir Alafenamide Hemifumarare 28.0
Microcrystalline Cellulose 88.7
Croscarmellose Sodium 28.0
i Magnesium Stearate 2.6
l Extragranular
IL Magnesium Stearate 216
| Tatal Tablet Core Weight 330

Film-Coating
| Opadry 1l Blue 85F105057 10.5

[0309] Emtricitabine and tenofovir alafenanude hemifumarate were co-blended with
microcrystalline cellulose and croscarmellose sodium, followed by lubrication with magnesium
stearate. The roller compaction pre-blend was then roller compacted and milled using an oscillating
mill. The resultant granules were lubricated with magnesium stearate and compressed into 350 mg

tablet cores which that were subsequently film coated.

Exanple 3 — Pharmacokinetic Studies

|0310] Studies were carried out 1o assess the pharmacokinetic profiles of the formulations F1, F2,
and F3 of Examples 1, 2, and 2A. A randomized, open-label, multiple-period, fixed-sequence,
crossover study was performed to evaluate the relative biocavailability of bilayer tablet formulation
F2 compared with that of single agent tablet formulation Fl co-administered simultaneously with a
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fixed-dose combination tablet containing emtricitabine and tenofovir alafenamide (tablet formulation
F3). The bioavailability was evaluated in healthy subjects.

Study Desien and Duration of Treatme

[031t] Three single doses of the fullowing tabler formulations were administered orally during up 1o
21 days total study duration:

(a) a fixed dosed combination tablet containing emtricitabine and tenofovir alafenamide
(200/25 mg ~ Tablet F3) and a single agent tablet containing the compound of Formula | (75
mg - Tablet F1) administered simultaneously, under fasted conditions (dosed on day 1; days
2-8 washout).

(b) a fixed dose combination tablet containing the compound of Formula 1. emtricitabine. and
tenofowvir alafenamude (75/200/25 mg — Tablet F2) administered under fasted conditions
{dosed on day 9; days 10-16 washout); and

{c) a fixed dose combination tablet containing the compound of Formula I, emtricitabine, and
tenofovir alafenamide (73/200/25 mg — Tablet F2) administered under fed conditions with a
high-fat meal (dosed on day 17; day 21 discharge).

Critena for Evaluation

{0312] The following plasma pharmacokinetic parameters were calculated: Cau, AUCug, and
AUCy.

Statistical Methods

{0313] Pharmacokinetics: Plasma concentrations and PK parameters were listed and suinmarized by
analyte and treatment group using descriptive statistics. In addition, a parametric analysis of variance
using a mixed-effects model appropriate for a crossover design was fitted 10 the natural logarithmic
transformation of the PK parameters (AUCi;, AUCuq, and Cpas). Two-sided 90% confidence
intervals (Cls) were constructed for the ratio of geometric least-squares means (GLSMs) of each PK
parameter for the compound of Formula I, emtricitabine, and tenofovir alafenamide.

Results
10314} Subject Disposition and Demographics
|0315] A total of 28 subjects were randomized and received at least 1 dose of study drug,

10316] The results for the first cohort of the clinical study are summarized in the table below. This
table presents the mean (%CV) values, Geometric Least Squares Mean (GLSM) ratios. and 90% Cl
values of the plasma PK parameters AUCnq, AUCinr, and Crax for each active ingredient, following
administration of bilayer tablet formulanon F2 or the single agent tablet formulation F1, co-
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administered with a fixed dose combination of emtricitabine and tenofovir alafenamide under fasted

condithons.

Mean (%CV)
Compound of Formula I | Compound of Formula I
{FITAF (75 mg) +
(7S5/200/25 my) F/TAF (200/25 mng)
(Test) {Reference) % GLSM Ratio
PK Parameter (N =128) (N =28) (90% CI)
Componnd of Formula 1
AUC s (heng/mlb) 151.844.0 (26.9) 119.619.4 (26.6) 126.76 (117.82. 136.37)
AUCiy (heng/mL) 156,637.5 (27.5) 123.174.0 (26.6) 126.82 (117.87, 136.45)
Comor (R/MIL) 7123.9 (21.6) 55939 (31.0) 130.72 (119.95. 142 45)
FTC
AUCu« (heng/mL) 11.412.3 (13.5) 11,1993 (13.7) 101.89 (99.50. 104.33)
AUCixs (heng/mL) 11.642.8 (13.2) 11,436.4 (13.2) 101.78 (99.45, 104.16)
Cinax (ng/mL) 22643 (22.7) 2153.6 (21.5) 104.86 (97.73. 112.50)
TAF
AUCuq (heng/mL) 2053 (43.5) 223.6 (43.2) 91.62 (82.13. 10221
AUCuy (heng/mL) 206.8 (43.2) 2251 (45.0) 91.56 (82.27. 101.91)
Cinax {ng/mL) 25335 (44.2) 276.7(51.7) 9547 (79.88. 114.10)

j0317] The total exposure of the compound of Formula I, under fasted conditions, was
approximately 30% higher when dosed in the bilayer tablet formulation F2, containing two additional
therapeutic agents (TAF and FTC), compared to single agent tablet formulation F1, co-dosed with a
fixed dose combination tablet containing TAF and FTC (F3). Under fasted conditions, the AUCins
and Cuman of the compound of Formula [ were 27% and 31% higher, respectively, following
administration of bilayer tablet formulation F2 than following administration of single-agent tablet
formulation F1 with the F/TAF fixed dose combination (F3, 200/25 mg). Emitricitabine and tenofovir
alafenamide exposure was similar following administration of bilayer tablet formulation F2 or single-
agent tablet formulation F1 with the F/TAF FDC (F3. 200/25 mg).

j0318] Based on the data from this study. a new fixed dose formulation of the compound of Formula
I, emtricitabine, and tenofovir alafenamide was developed.

{0319] The effect of food on the pharmacokinetics of the compound of Formula 1 was also examined
in a non-randomized, open label, crossover, 2 period, fixed sequence, and single dose cohort

consisting of 8 unique subjects. In this study, a single dose of the compound of Formuta T was
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administered in two periods with fixed sequence under fasted and fed conditions respectively. A

washout of at least five half-lives was required between fasted and fed sequences.

[0320] The compound of Formula T was prepared according to percent weight of the tablel
formulation of Example 1, a dose equivalent to 100 mg of the compound of Formula T and excipient
amounts adjusted accordingly to arrive at the designated weight percentages (100 mg/tablet). A
single tablet containing the compound of Formula I {100 mg/tablet) was administered with
approximately 240 mL water after an overnight fast (no food or drink, except water, for at least 10
hours) on Day 1. Subjects continued to fast until 4 hours post dose or until collechion of the 4-hour
postdose blood sample. On Day 9, A single tablet containing the compound of Formula I
(100 mg/tablet) was administered with approximately 240 mL water after an ovemight fast (no food
or drink, except water, for at least 10 hours) and within 5 minutes of the subjects finishing a standard
high-fat breakfast (approximately 800 calories with 50% of calories from fat).

{0321] The evaluation of the effect of food on compound of Formula I was obtained by comparing
AUCuf, AUCo4aa, and Cmx on Days 1 and 9 under fed and fasted conditions. The natural log-
transformed PK parameters (1.¢.. AUCinr. AUCo.0s, and Cuax) were evaluated using a mixed-effects
model with food as a fixed effect and subject as a random effect. The 90% €T for the geometric least
square mean (GLSM) ratios for fast versus fed was constructed. The statistical comparison of the
pharmacokinetic parameters of the compound of Formula 1 following single dose administration of
this tablet formulation in fed and fasted states is presented in the tabie below.

Mean (YoCV)
Toest Reference
Compound of Formnla ¥ | Compound of Formula 1

Compound of Formnla 1 100 my Fed 100 mg Fasted % GLSM Ratio
PK Parameter (1=8) (n=8) ©0% C1)
AUCiy (hr*ng/mL) 2141463 (15.9) 117.777.1 (23.3) 183.97 (152.05.222.59)
AUCq (hr*ng/mL) 209.259.9(15.1) 115,681.7 (24.0) 183.58 (151.91. 221.86)
Cinex (ng/mL) 112688 (i5.1) 5885.0 (34.9) 200.69 (163.93, 242.74)

{0322} The Table above presenis the GLSM ratios and associated 90% confidence intervals (ClIs) for
the test (fed) versus reference (fasted) treatments for the primary plasma PK parameters of the
compound of Formula 1. Administration of a single dose of the compound of Formula 1 100 mg with
food (high-calorie/high-fat breakfast) increased the GLSM values of Cuax and AUCwr 101% (90% Ci
of GLSM ratio 165.93% to 242.74%) and 84% (90% CI of GLSM ratio 152.05% to 222.59%),
respectively. There were no apparent changes in clearance and t;» following administration with
food, indicating that food enhanced the bioavailability of the compound of Formula I by improving
its solubility and/or absorption.
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[0323] The effect of food on the PK of the compound of formula 1, emtricitabine, and tenofovir
alafenamide when administered as the tablet formulation F2 tablet was evaluated in the clinical study
described above (The randomized, open-label, multiple-period, fixed-sequence, crossover study
involving 28 subjects comparing bilayer tablet formulation F2 with that of single agent tablet
formulation F1 co-administered simultaneously with a fixed-dose combination tablet containing
emtricitabine and tenofovir alafenamide (tablet formulation F3).

(0324} The mean (%CV) values, GLSM ratios, and 90% C1 values of the plasma for PK parameters
AUChs, AUCins, and Cun for the compound of Formula 1, emtricitabine, and tenofovir alafenamide
following administration of tablet formulation F1 under fasted conditions or with a high-fat meal are

presented in the following table.

Mean (% CV)

Compound of Formula I

PK Parameter

Compound of Formula 1
/FITAF
(751260/25 mg)
(High-Fat Meal; Test)
(N =28)

/FITAF
(75/200/25 mg)
(Fasted: Reference)
(N=128)

% GLSM Ratio
(90% CI)

Compound of Foruiula 1

AUChg (hong/mL) 216,733.1 (23.4) 151.844.0 (26.93 144 45 (134.26. 133.40)
AUC, (heng/mL) 226.142.1 (24.9) 156.637.5 (27.5) 145.88 (135.58, 156.95)
Cinax (ng/mL) 8941.1 (16.9) 7123.9 (21.6) 126.74 (116.30. 138.12)
FTC

AUCs (heng/mL) 11.483.0 (15.7) 114123 (13.5) 100.34 (97.99. 102.75)
AUC;y (heng/mL) 11,706.4 (15.6) 11,6416 (13.2) 100.25 (97.96, 102.59)
Ciues (ng/mL) 18725 (20.1) 22643 22.7) 83.18 (77.53. 89.25)
TAF

AUCyq (eng/mL) 3153 (44.0) 205.5 (45.5) 136.81 (140.57, 174.94)
AUC,s (heng/mL) 319.7 (43.1) 206.8 (45.2) 158.20 (142.14, 176.08)
Conex (ng/mL) 2122 (49.4) 253.3 (44.2) 83.22 (69.63. 99.46)

Cipla v. Gilead

[0325] Compared with administration under fasted conditions, administration of the tablet
formulation F2 with a high-fat meal resulted 1n a 46% higher AUCiws and a 27% higher Cau for the
compound of Formula I. The impact of food on emtricitabine and tenofovir alafenamide exposure
was similar to that previously observed.

10326] The data presented in the two tables above also demonstrate that the cffect of food on the
total exposure of the compound of Formula I is reduced in bilayer tablet formulation F2, relative to
the single agent tablet formulation Fi. The geometric mean ratio of AUC;y for the compound of
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Formula I in single agent tablet formulation Fi was 1.84, while the geometric mean ratio of AUCnr
for the compound of Formula 1 in bilayer tablet formulation F2 was 1.46. In comparison the
geometnc mean ratio of AUCuy for emtricitabine in to 0.9} and 1.00 for emtricitabine and 1.75 and
1.58 for tenofovir alafenamide m each formulation respectively (comparing the emtricitabine and
tenofovir alafenamide exposures of the tablet formulation ¥2 with that of tablet formulation F1
codosed with the tablet formulation F3). The geometric mean ratio of Cyu. for single agent tablet
formulation F1 was 2.01, while the geometric mean ratio of Cua for bilayer tablet formulation F2
was 1.27. In comparison, the geometric mean ratios of Cum for emuicitabine and tenofovir
alafenamide in tablet formulations F] and F2 were 0.85 and 0.83, respectively. These data indicate
that a fixed dosed combination tablet formulation of the compound of Formula I, emtricitabine, and

tenofovir alafenamide may be taken without regard to food.

Example 4 — Dissolution Studies

10327] Studies were carried out to assess the dissolution profiles of tablets F1, F2, and F3-A.
Dissolution of the compound of Formula Il was measured using USP Apparatus IL in 250 mL of pH
6.5 fasted state simulated intestinal fluid (FaSSIF). at 37 °C and paddle speed of 100 rpm. FaSSIF
was prepared by adding simulated intestinal fluid (SIF) powder (Biorelevant.com) to pH 6.5
phosphate buffer at approximately 4.48 g/L. Once the powder was dissolved, the volume of the
resulting solution was doubled. In the case of the single agent tablet formulation F1, dissolution of
the compound of Formula I1 was measured in the presence of the fixed dose combination tablet
formulation F3 of Example 2A containing emtricitabine and tenofovir alafenamide hemifumarate.
The results are shown in Figure 1. These data show that the bilayer formulation (tablet F2) exhibited
enhanced dissolution of the compound of Formula 11, compared to the single agent formulation
(tablet F1 codosed with F3). Tablet formulation F3-A was prepared as a single agent formulation
according to the process described in Example 1 according to the table below.
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Tablet F3-A
Ingredient (mg/dablet)
Compound of
Formula [ Layer
Compound of Fornwla I 78.7
Emitricitabine
Tenofovir alafenamide hemifumarate
Microcrystatline cellulose 247.8™"
Croscarmellose sodium 21 2
Magnesium Stearate Sha)
Tablet Core Weight 853

“Equuvalent 10 73 mg of 1he Compound of Formula |
“buergrmmdar: 212.5 wig (29.1%): Exvugranvlan 2.65 mg (0.4%)

"ntergrannlar: 2.65 mg (0.4%): Extragranular: 2.65 mg (0.4%%)

{0328] As shown above, Tablet F3-A used the composition (excipient selection and quantities) of
the Compound of Formula IT Layer of Example 2 (F2). Figure 1 further demonstrates that Tablet
formulation F2 exhibited enhanced dissolution of the compound of Formula II compared to Tablet
formulations Fl and F3-A. The total percentage of the compound of Formula Il dissolved from
formulation F1 and F3-A was comparable at approximately 60%. The total amount of the compound

of Formula II dissolved from formulation ¥2 was approximately 10% higher.

10329] In a second study, dissolution of the compound of Formula T1 was measured using fed state
simulated intestinal fluid (FeSSIF) as dissolution medium. FeSSIF was prepared by adding simulated
intestinal fluid (SIF) powder (Biorelevant.com) to pH 5.0 phosphate buffer at approximately
22.405 g/L.. Once the power was dissolved, the volume of the resulting solution was doubled. Tn this
study, dissolution of the compound of Formula II was measured using USP Apparatus II, in 250 mL
of pH 5.5 fed simulated intestinal fluid, at 37 “C and paddle speed of 100 rpm. As 1n the previous
study using fasted simulated intestinal fluid, the single agent tablet formulation F1 was tested in the
presence of a second tablet formulation containing emiricitabine and tenofovir alafenamide
hemifumarate (tablet F3). The results are shown in Figure 2. These data also show that the bilayer
formulation (1ablet F2) exhibited enhanced dissolution of the compound of Formula II, compared to

the single agent formulation (tablet F1).
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Example 5 — Excipient Studies

j0330] To further assess the effect of specific excipients on dissolution of the compound of Formula
1, three additional bilayer tablet formulations were prepared, F4, FS, and F6. Tablet formulation F4 is
similar to tablet formulation F2, with croscarmellose sodium being replaced with crospovidone.
Likewise, tablet formulation FS is similar to tablet formulation F2, with magnesium stearate being
replaced with sodium stearyl fumarate. Finally, tablet formulation F6 is similar to tablet formulation
F2, with both croscarmellose sodium and magnesium stearate being replaced with crospovidone and
sodium stearyl fumarate, respectively. Tablets F4, F5, and F6 were prepared using the method
described in xample 8

Bilayer tablet | Bilayer tablet | Bilayer tablet
Fa FS 1 F6
Emtricitabine/
Ingredient tenofovir alafenamide Compound of Formula I Layer
hemifumarate Layer (mg/tablet)
(mg/tablet)

Emtncitabine 200
Tenofovir alafenamide
hemifumarate 28.1
Compound of Formula T1 | 78.7 787 787
Microcrystalline cellulose 113 | 244 248 244
Croscarmellose sodium 302 21.2
Crospovidone ] 24.7 24.7
Magnesium Stearate S 7 ! 59
Sodium Stearyl Fumarate 53 5.3
Layer Weight 377 ! 353 353 358
Tablet Core Weight 730 730 730

[0331] Figure 3 shows the resuits of dissolution studies performed on tablet formulations F4, F5, and
F6. as well as tablet formulation F1 and F2 These data demonstrate that the substitution of each

excipient enhances the dissolution of the compound of Formula T.
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Example 6 — Compound of Fornutla 1 / enttricitabine / tenofovir alafenamide bilayer tablets — 50
g dose

{0332 As aresult of the higher in vivo exposure of the compound of Formula 1 that was observed n
the pharmacokinetic studies, a bilayer formulation (tablet F7) of the compound of Formula LI,
emiricitabine, and tenofovir alafenamide hemifumarate was prepared mcorporating a lower dose of
the compound of Formula 1. Tablet formulation F7 was prepared as described previously, 7.c., using

the method described in Example 8 The composition of the formulation is summarized in the table

below:
Bilaycr tablet F7
(mg/tablet)
Ingrediont CompoilTnIci of Formula E|11tr|:1:1}::;;l§;ofovxr
e hemifumarate Laver
Compound of Formula I1 5805
Emiricitabine 200
Tenofovir alafenamide hemifumarate 28™
Microcrystalline cellulose 246.3 3.2
Croscarmellose sodium 19.4 30.2
Magnesium Stearate 49 5.7
Layer Weight 323 377
Tablet Core Weight 700
Opadry I Brown 83F165072 21
Film Coated Tablet 721

“Equivalent 1o 50 mg of thc Compound of Formula 1
“Equivalent to 25 myg tenofovir alafenamide
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Example 7 — Compound of Fornnda ] single agent tablets (50 mg)

{0333} Dissolution studies were performed comparing the 50 mg dose bilayer tablet F7 with a 50 mg

singie agent tablet.

1147-US-P2C2DC

=3

{0334] A 30 mg formulation (tablet F8) of the compound of Formula 1T was prepared in a similar

manner as tablet formulation F1 of Example 1. The composition of the single agent formulation is

shown in the table below:.

Tablet Formulation I8

Component Mass (mg/tablet) | % w/w/ tablet
Compound of Formula 11 525 26.2
Microcrystalline cellulose 80 40
Lactose 50.5 293
- C ro_spo;igo;e. _1:_ 7
Sodium Stearyl Fumarate 3 )
Total Weight 200

{0335] Figure 4 shows the dissolution of 50 mg bilayer tablet formulation (fixed dose combination)

F7 and 50 mg single agent tablet formulation F8. Dissolution of the compound of Formula 11 was
measured using USP Apparatus II, in 333 mL of pH 6.5 FaSSIF, at 37 °C and paddlc speed of 100
pm. Two tablets of each tablet formulation, F7 and F8 were tested. As in Example 3, in the case of

the single agent tabler formulation F8, dissolution of the compound of Formula Il was measured in

the presence of the fixed dose combination tablet formulation of Example 2A contaming

emtricitabine and tenofovir alafenamide hemifumarate. These daia show that the 50 mg bilayer

formulation (tablet F7) exhibited enhanced dissolution of the compound of Formula I, compared to

the single agent formulation (tablet F8).

Example 8 — manufacturing process

[0336] The

manufacturing/packaging  procedure  for  the

compound

Formula

[I/emtricitabine/tenofovir alafenamide hemifumarate tablets is divided into five unit processes:

1. mixing of the compound of Formula IT drug substance with intergranular excipients, roller

compaction or slugging, milling. and blending with extragranular excipients to yield the final

powder blend for the compound of Formula I1;

2

mixing of emtricitabine and tenofovir alafenamide hemifumarate drug substances with

intergranular excipients, dry granulation, milling, and blending with extragranular excipients

to yicld emtricitabinc/tenofovir alafenamide hemifumarate final powder blend:

Cipla v. Gilead
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tablet compression to vield bilayer tablet cores:

tablet film-coating to yield film-coated tablets; and

S

packaging.
10337] The manufacturing process steps to produce the final drug product are detailed below.

Final Powder Blend for the Compound of Formula II (Dispensing, Blending. Dry Granuiation
Milline, Final Blending)

1. Weigh the compound of Formula I and the excipients (microcrystalline cellulose and
croscarmellose sodium). Correct the weight of the compound of Formula IT based on the drug
content factor (DCF), with a concomitant reduction in the weight of microcrystalline
cellulose.

2. Blend in intergranular portion of magnesium stearate to the tumble blender and blend.

9%}

Dry granulate the resulting blend using a roller compactor or slug the resulting blend and
mill.
4. Add extragranular microcrystalime cellulose and magnesium stearate and blend.

Emtricitabine/tenofovir alafenamide hemifumarate Final Powder Blend (Dispensing. Blending, Dry
Granulation, Milling, Final Blending)

5. Weigh emtricitabine and tenofovir alafenamide hemifumarate drug substances and excipients
(microcrystalline cellulose and croscarmellose sodium). Adjust the weight of emtricitabine
and tenofovir alafenamide hemifumarate drug substances based on their corresponding DCF,
with a concomitant adjustment to the weight of microcrystalline cellulose.

6. Blend in emtricitabine and tenofovir alafenamide hemifumarate drug substance,
microcrystalline cellulose, and croscarmellose sodiumn to a tumble blender and blend.

7. Blend in intergranular portion of magnesium stearate to the tumble blender and blend.
8. Dry granulate the resulting blend using a roller compacior or slug the resulting blend and

mill.

9. Blend in the extragranular portion of magnesium stearate.
Tableting

10. Compress the final powder blend of the compound of Formula II as the first layer and the
emtricitabine/tenofovir alafenamide hemifumarate final powder blend as the second layer,
with an appropriate main compression force to achieve a target hardness of 17 kP (range: 14
to 20 kP). For tablet formulations containing 50 mg of the compound of Formula II, the final
powder blend is compressed to a target layer weight of 323 mg using a target total tablet
weight of 700 mg. For tablet formulations containing 75 mg of the compound of Formula 1,
the final powder blend is compressed to a target layer weight of 353 mg using a target total

tablet weight of 730 mg.
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Film-coating

11. Prepare a suspension of Opadry® XI Brown 85FL65072 (for tablets containing S0 mg
compound of Formula I) or Opadiy® 11 Yellow 85F92259 (for tablets conlaining 75 mg,
compound of Formula T). Film-coat the tablet cores to achieve the target tablet weight gain of

3% (range 2-4%). Dry film-coated tablets prior to cooling and discharge.

Example 9 — Pharmacokinetic Studies — Cohort 2

10338] The pharmacokimetic study of Example 3 was continued with a second treatment group
(cohort) to assess the pharmacokinetic profile of formulation F7 of Example 7 compared with that of
formulation F2.

Studv Desien and Duration of Treatment

[0339] Four single doses of the following tablet formulations were administered once per day orally
during 36 days total study duration:

(a) a fixed dosed combination tablet containing emtricitabine and tenofovir alafenamide
(200/25 mg — Tablet F3) and a single agent tablet containing the compound of Formula 1 (75
mg - Tablet F1) administered simultancously, under fasted conditions (Treatment A) (dosed
on day 1. days 2-8 washout):

(b) a fixed dose combination tablet containing the compound of Formula I, emuicitabine,
and tenofovir alafenamide {50/200/25 mg — Tablet F2) administered under fasted conditions
{Treatment D) (dosed on day 9, days 10-16 washout); and

(b) a fixed dose combination tablet containing the compound of Formula I, emtricitabine, and
tenofovir alafenamide (50/200/25 mg — Tablet F2) administered under fed conditions with a
high-fat meal (Treatment E) (dosed on day 17; days 18-24 washout);

(c) a fixed dose combination tablet containing the compound of Formula 1, emtricitabine, and
tenofovir alafenamide (50/200/25 mg — Tablet F2) administered under fed conditions with 2

moderate-fat meal (Treatment F) (dosed on day 25; day 29 discharge).

Cnitenia for Evaluation

[0340] The following plasma pharmacokinetic parameters were calculated: AUCiq, AUCuy
c'/fl/\Uchls, Chuax, Clast, Timas, Tias, CL/F, V,/E, and tip.

Statistical Methods
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[0341] Pharmacokinetics: Individual subject concentration data and individual subject PK
parameters for each analyte (compound of Formula 1. FTC, and TAF) were listed and summanzed
using descriptive statistics by treatment group (cohort) and treatment. Summary statistics were
determined for both individual subject concentration data by time point, cohort, and treatment and
individual subject PK parameters by cohort and treatment. Also, the geometric mean, 95%
confidence interval {CI), and the mean, and standard deviation (SD) of the natural log-transformed
values were presented for individual subject PK parameter data. The sample size for each nme point
was based on the number of subjects with nonmissing concentration data at that time point. The
number of subjects with concentration below the level of guantitation (BLQ) was presented for each

time point.

J0342] Statistical comparisons of the natural log-transformed PK parameters for each analyte and
treatment comparison of interest were performed. The siatistical modelling was based on the PK
Analysis set for the analyte under evaluation. For each analyte, all subjects with available data for the
PK parameter under evaluation were included in the modelling. The statistical comparisons using
Treatment A as a reference only used data from this cohort, not from the earlier cohort of Example 5

(i.e., Treatment A was not pooled).

For each analyte and each PK parameter, a parametric (normal theory) mixed-effects ANOVA model
was fitted 1o the natural log-transformed values of the PK parameter under evaluation. The statistical

model included treatment as a fixed effect and subject as a random effect.

§0343] A total of 27 subjects completed the second treatement group of the study.

Results

{0344] Plasma pharmacokinetic parameters for each analyte are presented below. This table presents
the mean (%CV) values, Geometric Least Squares Mean (GLSM) ratios, and 90% Cl values of the
plasma PK parameters AUCus, AUCiur, and Cuy for each active ingredient, following administration
of bilayer tablet formulation F7 and monolayer tabiet formulation F1 coadministered with F/TAF

formulation F3, under fasted conditions.

Mean (%CV)
Formulation E7 Foymulation F1 + F3
Compound of Furmula Campound of Formals (75
UF/ITAF (Sh/200/28 mg), my} + F/TAF 200725 mp)),
fasted fasted % GLSM Ratio {(90% CI)
(Test) (N =27) (Reference) (N = 28) (Test/Reference)

Compound of Formula 1 PK Parameter

AUC g (hreng/ml) 109,061.4 (21.0) 142.396.6 (30.5) 78.46 (73.38, 83.89)
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AUC ¢ (hreng/ml.) 112,619.6(21.9) 46,9216 (31.1) T8.56 (73 .44, 84.04)
Crun (Np/ml) 5228.1 (16,9} 6791.1 (26.4) 78.07 (73.41,83.01)
FTC PK Parameter

AUC,, (hreng/mL) 10.652.9 (13.6) 110355 (14.4) 96.52 (93.95.99.1%)
AUCus (hreng/mL) 10.873.9 (13.6) 11.234.6 (14.2) 96.76 (94,22, 99.37)
Cum (ng/1nl) 22204 (30.1) 21664 (27.0) 102.36 (9385, 111.64)
TAF PK Parameter?

AUChs (hreng/ml) 207.1 (46.5) 236.7 (43.3) 835.37 (75.24. 96.85)
AUGC;w (hreng/mL) 208.8 (46.3) 2383 (45.0) 8548 (75.33. 97.00)
Cran (/L) 249.2 (51.6) 291.9¢55.4) 84.17 (67.59. 104 81)

{0345} In particular, these data confirmed that the exposure of the compound of Formula I in
Formulation F7 was proportionally lower than that observed in Formulation F2 and were consistent
with predicted exposures for the revised dose. These data were consistent with the modelling of
earlier clinical data confirming that these exposures provided anti-HIV antiviral efficacy. FTC and
TAF exposure were similar between Formulation F7 and Formulation F2 coadministered with F3;

TAF Cmax was shlightly lower (by approximately 16%) for Formulation F7 than for the
coadministration of F2 and F3.

10346] The effect of food on the pharmacokinetics of the compound of Formula I, emtricitabine and
tenofovir alafenamide when administered in formulation F7 was also examined in a further treatment
group of the above described clinical study.

[0347] The mean (%CV) values. GLSM ratios, and 90% Cl values of the plasma for PK parameters
AUCqus, AUCiu;, and Cux for the compound of Formula 1, emtricitabine, and tenofovir alafenamide
following administration of tablet formulation F7 under fasted conditions or with a high-fat meal and

with a maderate-fat meal are presented in the following table.
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Mean (YaCV)

Compound ol Formula
UF/TAF (50/200/25 mg)
high I'at meal (Test)
(N =27

Compound ol Formula
UF/TAF (S0/200/23 mg)

fasted (Reference)
(N =27)

%GLSM Ratio (90% Cl)
{Test/Reference)

Caompound of Farmula | PK Parameter

AUCus (hueug/ml)

IBS:17.5 (2ET)

IN9.061.4 (21.0)

123.96 (113,91, 132.57)

AUCwu (hrng/mL)

140,032.4 (21.8)

112,619.6(21.9)

24.41 (116.27.133.11)

Caa (ng/1ul}

53936.3 (18.3)

3228.1 (16.9)

|
113.23 (106,43, 120.43)

FTC PK Paramncter

AUCus (hreng/mly

10,213.0 (12.0)

10.652.9 (13.6)

96.02 (93,47, 98.65)

AUCm (hr-ng/ml)

10.467.0 (11.9)

10.873.9 (13.6)

96.41 (93,88, 99.02)

Cuns (ug/mL)

18811 (24.2)

2220.4 (30.1)

85.52(78.37.933 1

TAF PK Parameter®

AUCps (hreug/mL)

3103 (34.9)

207.1 (46.5)

162.62 (143,10, 184 .80)

AUC s Ciwreng/iml)

3184(32.8)

208.8 (46.3)

166.55 (146.54. 189.29)

Coax (Rg/mL)

236.6 (65.1)

2492 (51 .6)

9L.71(73.46, 114 49)

Mcean (% CV)

Compound ol Formula
F/TAF (50/200/25 mg)

moderate fat seal (Test)
(N=27)

Compound vf Formula
YF/TAF (S0/200/25 mg)

fasted (Reference)
(N =27}

*%GLSM Ratio (90% ChH
(Test/Reference)

Compound of Formula 1 PK Parameter

AUCka (hreng/ml)

135,217.3 22.9)

109.061.3 (21.0)

123,36 (113.53, 132, 14)

AUCws (nreng/mL)

140.197.7 (22.6)

112.619.6 (21.9)

124,06 (113,95, 132.74)

Crax (ug/mily

6279.6 (18.3)

352281 (16.9)

119.90 (112.72,. 127.55)

FTC PK Parameter

AUC s (hr-ng/mL}

10.738.3 (U.8)

10,652.9 (13.6)

101.17 (¥8.48. 103 .94)

AUCiw (hueng/mL)

10.973.3 (9.5)

10,873.9 (13.6)

101.33 (98.66, 104.06)

Cunax (ug/anil.)

1998.2 (18.4)

22204 (30.1)

9184 (84.17, 10021

TAF PK Parameter”

AUCups (hrang/mL)

2906 (41.3)

2071 (46.5)

148,20 {130.41, 168.41)

AUCu (hreng/ml.)

2931 (40.9)

208.8 {46.3)

148.23 (150,42, 168.47)

Coan (Ng/ML)

2511 (66.7)

249.2(51.6)

99.04 (79.35, 123.63)

a N =28 for thc Refercuce group

[0348] Compared with administration under fasted conditions, administration of the tablet
formulation F7 with a high-fat meal resulted in a 24% higher AUC;ys and a 13% higher Cruax for the
compound of Formula I. Administration of a moderate fat meal, resulted in a 24% higher AUCiw and
2 20% higher Cuus for the compound of Formula I. The impact of food on emtricitabine and tenofovir

alafenamide exposure was similar to that previously observed.
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10349] These data confirm that a fixed dosed combination tablet formulation of the compound of

Formula L. emtricitabine, and tenofovir alafenamide may be taken without regard to food.

Fxample 10

Compression Studies

10350] To further investigate the properties of the compositions. the following studies investigated

blend compressibility and layer adhesion

{0351] First, vanous final blend compositions including the Compound of Formula 1 (as a sodium

salt. Le., the Compound of Formula !I) were prepared with varying levels of mtergranular or

cxtragranular lactosc is shown in the table below.

Compound of Formula I1: Final Powder Blends Containing Lactose

Tablet Formwulation

Components F9 F10 Fi1 | F12 Fi3 Fi4

Intergranular % swhw I

Compound of Forunida 11 £6.24 15.24 16.24 16.24 1486 14.86
Microcrysialline Cellntose 4h.25 SA.23 3625 56.25 6912 0063
Laclose 20,00 NA NA i NA 040 8.30
Croscarmeliose Sodium 6.00 6.00 6.00 | 6.00 549 349
Magnesitn Stearate 0.75 0.75 0.73 I 0.75 0.69 0.69
Extragranular % whv '

Microerysialline Cellulose 10.00 10.00 3.00 13.00 9.45 915
Lactose NA 10.06 15.00 5.00 NA NA

Magnesiwn Stearate 0.73 073 073 0.75 0.69 0.69
Layer weight (mg) 323 323 SL2) 323 353 3353
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10352] Next, final blend compositions of the Compound of Formula 11 with varying amounts of

magnesium stearate ranging from 0.73% to 0.5% were prepared as shown on the following table:

Cumpound of Formula T: Final Powder Blends with Varying Levels of Magnesium Stearate

Tablet Formulation

Componcniy F15 F16 F17 F18 F19 F20
Intergranular Yoehe

Compound of Formuia Il 16.24 16.23 16.24 16.24 16.24 16.24
Microcwystalline Cellufose 66.25 66.30 66.40 66.40 66.50 66.75
Croscarmellose Sodium 6.00 6.00 6.00 6.00 6.00 6.00
Maguesium Stearaie 873 0.70 0.60 0.60 0.50 0.50
Extragranuiar Yawhe

Microcrystaltine Celindose 10.00 10,60 10.00 16.00 10.00 10.00
Magnesinm Stearate 075 0,75 075 .75 07s 03
Layer weight (g} 323 323 323 323 323 323

[0353] Finally, final blend compositions containing emtricitabine and tenofovir alafenamide were

prepared with varying amounts of magnesium stearate ranging from 0.75% to 0.5% as shown in the

table below:

Quantitative Compositions of F/TAF Final Powder Blends

Tablet Formulation

Components

F21 E22 F23 F24
Intergranular Yn/e
Tenofovir Alafenamide Hemifumarate S 7.5 S 75
Ewnricitabine S 331 331 331
Microcrvstalline Cellulose 29.9 30.4 30 302
Croscarmnellose Sodmim R0 8.0 8.0 8.0
Magnesium Stcaratc 0.73 0.50 0.70 0.60
Extragranalar % vHe
Magnesium Stearate 0.75 0,350 0.70 4.60
Layer Weight {(mg) 377 377 377 3575

Cipla v. Gilead
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{0354] Altering magnesium stearate content was studied to cvaluate the impact on the compound of
Formula 1 and emticitabine / tenofovir alafenannde blend compressibility and layer adhesion.

Formulations were also monitored for punch filming and sticking.

|03S8] Fourteen combinations of the final powder blends described in the above tables were
prepared as summarized m the table below. Critical tamp force was determimed for all fourteen

combinations

Compression Study Critical Layer 1 Tamp Force Results

Formulation Tablct‘ Tnblct_ ) Critical Observation
Comthination Formulation Formulation Tamp Foirce
Layer 1 Layer 2 (kN}
A 1 721 Fis Ta Layers adhored
B* T F21 Fo <53 Dclaminadon
[, i F21 Flo <1.3 Dclaminasion
1553 ] F21 Fui <13 Dclamiuation
E* ‘ 21 iz <15 Delantination
T+ ! F21 Ti3 <13 Delawination
G* ; F21 Fl4 <13 Delamination
H i Fi1s jad| 1.3 Delamination
1 : F15 T2 X0 Layers adicred
J i Fl6 F23 20 Layers adhered
1S : Fi7 F24 145 Layers adhered
" Fig 22 2.0 Layers adhered
M : Fi19 F22 25 Layers adhered. sticking
N s F20 r22 23 Layers adhered. sticking

* Note F/TAF ;15 layer 1 and Compound of Formwla 1 as laver 2

IG: Intergranutar

EG: Extragranular

MgSt Magnesium Stearate
[0356] Combination A represents layer order and composition used as baseline for comparison of
other compositions. The tablet formulation of each layer corresponds to the corresponding layer of
tablet formulation F7.0ne objective was to investigale whether it was possible to improve on the
critical tamp force of 1.0 kN observed for Combination A.
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[0357] Combinations B ~ G represent studies in which lactose was included in the layer including
the Compound of Formula T to investigate evaluate layer adhesion. Combination G included 20%
lactose in the intergranular portion, with none in the extragranular portion. The ratio of lactose to
microerystalline cellulose ranged from 1:1, 3:1, 1:3 in Combinations C, D, and E, respectively.
Combination G included 20 mg lactose in the intergranular portion. Delamination was observed at
1.SkN for Combinations B — G. As a result, lower tamp forces were not further investigated. When
layer order was reversed (Combination H), delamination did not occur at 1.0 kN but was observed at

1.5 kN using the layer compositions of Combination A.

{0358] In Combinations I — N, varying the amount of magnesium stearate in each layer was
investicated to determine the effect on compressibility and layer adhesion. Intergranular magnesium
stearate was 0.75%. 0.70% and 0.60% in the Compound of Formula I layer of Combinations I, J, and
K, respectively. Total magnesium stearate content in the F/TAF layer of each of Combinations 1, J,
and K was 1.0 %, 1.4% and 1.2%%, respectively. Intergranular magnesium stearate was 0.6% and
0.5% in the Compound of Formula I layer of Combinations L and M, respectively (with 0.75%
exiragranular magnesium stearate in each). Combination N has the lowest overall level of
magnesium stearate in both layers (1.0% in each layer).

10359] It was found that reducing magnesium stearate from 0.75% to 0.5% in gach of the
intergranular and extragranular portions the emtricitabine / tenofovir alafenamide layer tncreased
critical tamp force to 2.0 kN (combination I). Critical tamp force could be further improved to 2.5 kN
when magnesium stearate was reduced to 0.5% extragranular and/or intergranular in the layer
containing the Compound of Formula 1 (combinations M and N). However, despite gaining an
increase in critical tamp force, decreasing magnesium stearale to 0.5% in each component of the
powder blend containing the Compound of Formula 1 had a negative effect on sticking. Intermediate
changes in magnesium stearate (Combinations J — L) had no further improvement over combination
1. As a result, magnesium stearate level was decreased in the emtricitabine/tenofovir alafenamide
layer only (formulation combination I). A critical layer 1 tamp force of 1377 N was ultimately

determined. The table below summarizes the composition of Formulation L

[0360] Thus, the addition of intergranular or extragranular lactose to the layer containing the
Compound of Formula I had little to ono effect on layer adhesion. Decreasing magnesium stearate

from each of final powder blends improved compressibility.
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Quantitative Composition of Combination Formulation I

Components Quantity per Tablet (mg) wiw (%)
Compound of Formula 1 Layer

Compound of Formula iI* SR b 75
Microcryvstalline Cellulosc 2463 352
Croscarmcllose Sodium 194 28
Maguesium Stearate 4.9 0.7
Subtotal 323 46.]
F/TAF Layer

Emztnicitabine® 200 0° 286
Tenofovir Alafenamide Fumarate® 28.0¢¢ 4.0
Migcrocrvstalline Cellulose 115.0 16.4
Croscarmcllose Sodium 30.2 4.3
Magnesium Stearate 38 0.5
Subtotal 377 33.9
Total Bilayer Tablet Core Weight 700 100
Film Coat

Opadsv 11 Brown 85F163072¢ e 3f
Purificd Watcr® et -t

@ The quantity used is adjusted on the basis of the purity of cach batch of Compound of Fonuula Il with a
concomitant adjustment of the quantity of microcrystalline cellulose.

Equivalent to 50 mg of Compound of Formula 1 free acid.

The quantity used is adjusicd on the basis of the purity of cach batch of emtricitabine and tenofovir
alafenamide hemifumarate with a concomitant adjustment of the quantity of microcrystalline cellulose.
d  Egquivalent to 25 mg of tenofovir alafenamide free base.

¢ Opadry I Brown 85F165072 contains polyvinyl alcohol. USP (40.0% w/w): titaniwun dioxide, USP (22.0%
whv): polyethylene glycol NI (20.2% wiw): talc. USP (14.8% w/Av): iton oxide red. NF (2.4% WAV, iron
oxide black. NF (0.6% wAv).

£ Represents a theoretical weight gain of 3% w/w (range 2% 10 4% w/w) onio the tablet core weight.
¢ Sufficient purificd water is used for film coating and is removed during the process

{0361] All publications, patents and patent applications are incorporated by reference in their
entitety, as though individually incorporated by reference. The invention has been described with
reference 1o various specific and preferred embodiments and techniques. However, it should be
understood that many varations and modifications may be made while remamning within the spirit
and scope of the mvention.
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CLAIMS

1. A solid oral dosage form comprising the compound of Formula 1:

®
O F
OH :
IS SEBO!
N S-S0 F F
G OH

or a pharmaceuticatly acceptable salt thereof, tenofovir alafenamide or a pharmaceutically

acceptable salt thereof, and emtricitabine or a pharmaceutically acceptable salt thereof.

ty

The solid oral dosage form of claim |, wherein the dosage form comprises 50 mg of the
compound of Formula I as a pharmaceutically acceptable salt thereof, 25 mg tenofovir

alafenamide as a pharmaceutically acceptable salt thereof, and 200 mg emtricitabive.

3. The solid oral dosage form of claim | or 2. wherein the dosage form comprises 52 mg of the

sodium sali of the compound of Formula I and 28 mg tenofovir alafenamide hemifumarate.

4, The solid oral dosage form of any preceding claim, wherein the dosage form has a total weight

of less than about 800 mg.

S The solid oral dosage form of any preceding claim, wherein the dosage form has a total weight

of less than about 730 mg.
6. The solid oral dosage form of any preceding claim, wherein the dosage form 15 a tablet.

7. A coated tablet comprising 50 mg of a compound of Formula I:

0
G F
o H
N7~ N
1S oQ
o F F
© OH
or a pharmaceutically acceptable salt thereof, 25 mg tenofovir alafenamide or a

pharmaceutically acceptable salt thereof, and 200 mg emtricitabine or a pharmaceutically

acceptable salt thereof and a coating.
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8. A tablet comprising 52 mg of the compound of Formula 11
{1

" O F
(@]
SORDD
Y S e
O O~ Na*

)
28 my tenofovir alafenamide hemifumarate, and 200 my emtricitabine or a pharmaceutically
acceplable salt thereof.

9. A tabler comprising (a) 50 mg of the compound of Formula L:
(0

{
o F
o '
=
\V\N H
NS S F
O oOH

or a pharmaceutically acceptable salt thereof. (b) 25 mg tenofovir alafenamide or a
pharmaceutically acceptable salt thereof, and (c) 200 mg emtricitabine or a pharmaceutically
acceptable salt thereof, wherein (a) and (b) are segregated, and wherein the tablet has a total

wetght of less than about 1 g.
10. The tablet of claim 9, wherein (a) and (b) are within separate layers in a multilayer tablet.

11, A tablet comprising from 6.5-11.0 % w/w of the compound of Formula I

O]
y o F
o
bodiods
NS o F F
o OH

or a pharmaceutically acceptable salt thereof, 3.0-4.5 % w/w tenofovir alafenamide or a
pharmaceutically acceptable salt thereof, and 25-30 % w/w emtricitabine or a pharmaceutically

acceptable salt thereof, where the weight percentages denote a proportion of the whole tablet.

12, A tablet comprising from 7.0-11.0 % w/w of the compound of Formula IT:

(1
" o] F
Q e
"o F F
O O Na*

3.5-4.1 % w/w tenofovir alafenamide hemifumarate, and 25-30 % w/w emtricitabine, where
the weight percentages denote a proportion of the whole tablet.
99
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The tablet of any preceding claim, wherein the tablet does not contain lactose, crospovidone,

and/or sodium stearyl fumarate.

The tablet of any preceding claim, wherein the tablet further comprises croscarimellose sodium

and/or magnesium stearate.

The tablet of any preceding claim, wherein the tablet further comprises croscarmellose sodium.

magnesium stearate, and/or microcrystalline cellulose.

A multilayer tablet comprising (a) a compound of Formula I:

O]
y o F
o
ol
NS So F F
O OH

or a pharmaceutically acceptable salt thereof. (b) tenofovir alafenamide or a pharmaceuti cally

acceptable salt thereof, and (c) emtricitabine or a pharmaceutically acceptable salt thereof.
The multilayer tablet of cluim 16, wherein each layer contains at least one of (), (b} and (c).

The tablet of claim 16 or 17, wherein the tablet comprises (a) a first layer comprising a
compound of Formula [ or a pharmaceutically acceptable salt thereof, (b) a second layer
comprising tenofovir alafenamide or a pharmaceutically acceptable salt thereof, and (c) further

comprises emtricitabine or a pharmaceutically acceptable salt thereof.

The tablet of claim 18, wherein (a) the first layer is substantially free of tenofovir alafenamide
or a pharmaceutically acceptable salt thereof, and/or (b} the second layer is substantially free of

a compound of Formula I or a phanmaceutically acceptable sali thereof.

The tablet of claim 18 or 19, wherzin (a) the first layer comprises a compound of Formulal or
a pharmaceutically acceptable salt thereof and is substantially free of tenofovir alafenamide or
a pharmaceutically acceptable salt thereof, and (b} the second layer comprises tenofovir
alafenamide or a pharmaceutically acceptable salt thereof and emtricitabine or a
pharmaceutically acceptable salt thereof and is substantially free of a compound of Formula 1

or a pharmaceutically acceptable salt thereof.

The tablet of any one of claims 16-20, wherein the layer containing a compound of Formula I
or a pharmaceutically acceptable salt thereof does not contain lactose. crospovidone, and/or

sodium stearyl fumarate.

The tablet of any one of claims 16-20, wherein the layer containing a compound of Formula 1
or a pharmaceutically acceptable salt thereof comprises croscarmellose sodium and/or

magnesium stearate.
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23.  Thetablet of any one of claims 16-20, wherein the layer containing a compound of Formula [
or a pharmaceutically acceptable salt thereof comprises croscarmellose sodium and/or

magnesium stearate and/or microcrystalline cetlulose.

24, The tablet of any one of claims 16-20, wherein the tablet comprises from 6.5-11.0 % w/w of
the compound of Formula I or a pharmaceutically acceptable salt thereof, 3.0-4.5 % w/w
tenofovir alafenamide or a pharmaceutically acceptable salt thereof, and 25-30 % wiw
emtricitabine or a pharmaccutically acceptable salt thereof, where the weight percentages
denote a proportion of the whole tablet.

25, The ablet of any one of claims 16-20, wherein the tablet comprises from 7.0-11.0 % w/w of a
sodium salt of the compound of Formula 1. 3.5-4.1 % w/w tenofovir alafenamide
hemifumarate, and 25-30 % w/w emtricitabine. where the weight percentages denote a
proportion of the whole tablet.

26.  The solid oral dosage form or tablet of any preceding claim, wherein the tablet contains less
than about 15% of the compound of Formula 1 or a pharmaceutically acceptable salt thereof,

27.  The solid oral dosage form or tablet of any preceding claim, wherein the tablet contains less
than about 11% of the compound of Formula I or a pharmaceutically acceptable salt thereof.

28 The solid oral dosage form or tablet of any preceding claim, wherein the tablet releases at least
about 50% of a compound of Formula I or a pharmaceutically acceptable salt thereof in about
20 minutes, measured using USP apparatus 11, in 333 mL of fasted simulated intestinal fluid,
pH 6.5, at 37 °C and paddle speed of 100 ipm.

29, The solid oral dosage form or tablet of claim 28, wherein the tablet releases at Jeast about 60%
of a compound of Formula 1 or a pharmaceutically acceptable salt thereof in about 20 minutes.

30.  The solid oral dosage form or tablet of any preceding claim, wherein the tablet releases at least
about 70% of a compound of Formula T or a phannaceutically acceptable salt thereof in about
60 minutes.

31, A method of producing a tablet of any one of the preceding claims, wherein the method
comprises (a) compressing the a compound of Formula I or a pharmaceutically acceptable salt
thereof as a first layer, and (b) compressing the tenofovir alafenamide or a pharmaceuticatly
acceptable salt thercof and emtricitabine or a pharmaceutically acceptable salt thercof as a
second layer,

32, The method of claim 31, wherein the fiist layer and second layer are compressed separately
and subsequently combined.
35.  The method of claim 31, wherein the first laver is formed by compression and subsequenty the
second layer is compressed onlo the first layer,
101
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34.  The first layer obtainable by the method of claim 3 1.
35.  The second layer obtainable by the method of claim 31.

36. A kit comprising (a) a tablet comprising a compound of Formula I or a pharmaceutically
acceptable salt thereof, tenofovir alafenamide or a pharmaceutically acceptable salt thereof,

and emtricitabine or a pharmaceutically acceptable salt thereof, and (b) a desiccant.
37. The kit of claim 36, wherein the desiccant is silica gel.

38. A solid oral dosage form or tablet according to any one of the preceding claims for use in the

therapeutic treatment of an H1V infection.

39. A method of therapeutic treatment of an HIV infection comprising administering to a subject a

solid oral dosage form or tablet according to any one of the pseceding claims.

40. A composition comprising about 40 mg to about 60 mg of the compound of FormulaT or a
pharmaceutically acceptable salt thereof. about 200 mg to about 400 mg microcrystalline

cellulose, about 1 mg to about 40 mg croscarmeliose sodrum.
41.  The composition of claim 40, wherein the composition is a first layer of a multilayer tablet.

42.  The composition of claim 41, wherein the composition further comprises a second layer,
wherein the second layer comprises about 150 mg to about 250 mg emtricitabine or a
pharmaceutically salt thereof, about 20 mg to about 35 mg tenofovir alafenamide or a
pharmaceutically salt thereof, about 90 mg to about 130 mg microcrystalline cellulose, about
20 mg to about 35 mg croscarmellose sodium, and about 1 mg to about 7 ing magnesium

stearate.

43. A tablet comprising a first layer and a second layer, wherein
the first layer comprises about 5% to about 10% w/w of the compound of Formula I or a
pharmaceutically aceeptablc salt thereof, about 26% to about 44% w/w mucrocrystalline
cellulose, about 2% to about 4% w/w croscarmellose sodium, and about 0.5% to about 0.9%
w/w magnesium stearate; and
the second layer comprises about w/w 21% to about 36% emtricitabine, about 3% to about 5%
w/w tenofovir alafenamide, about 12% to about 20% w/w microcrystalline cellulose, about
w/w 3% to about 6% croscarmellose sodium, and about w/w 0.3% to about 0.7% magnesium

stearate,

44. A tablet composition comprising from about 6.4 w/w to about 8.5% w/w of the compound of
Formula I1, about 25% w/w to about 32% w/w emtricitabine, about 3.5% w/w to about 4.5%
w/w tenofovir alafenamide hemifumarate, about 46% wiw to about 57% w/w microcrystalline
cellulose, about 5.9% w/w to about 8.5% w/w croscarmellose sodium, and about 1.0-2.0% w/w

magnesium stearate.
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45.  The composition of any one of claims 40 to 44, futher comprising a film coating

46. A composition comprising 50 mg Compound of Formula I (e.g., a compound of Formula 1),
25 mg tenofovir alafenamide, and 200 mg emtricilabine, wherein the mean AUC g following
administration of a single dose is from about 81700 h-ng/mL to about 140000 h-ng/mL of the
compound of Formula I, from about 8100 h-ng/mL to about 13600 h-ng/mL of emtricitabine,
and from about 165 h-ng/mL to about 400 h-ng/mL of tenofovir alafenamide.

47 The composition of claim 46, wherein the mean AUCuys is from about 84,450 h-ng/nlL to about
141,000 h-ng/mL of the compound of Formula 1. from about 8, 100 h-ng/mL to about 13,600 h-
ng/mL of emtricitabine, and from about 200 h-ng/mL to about S00 h-ng/mL of tenofovir
alafenamide.

48.  The composition of claim 46 or 47, wherein the mean Cuua is from about 4200 ng/mL to about
8000 ng/mL of the compound of Formula I, from about 1770 ng/mlL. to about 2800 ng/mL of
emtricitabine, and from about 185 ng/mL to about 313 ng/mL of tenofovir alafenamide.

49. A composition comprising 50 mg Compound of Formula I, 25 mg tenofovir alafenamide. and
200 mg emtricitabine, wherein the mean AUCuq of a single dose following administration to
fed patients 1s within about 60% of the mean AUCuq of a single dose following admimistration
to fasted patients.

50. A composition comprising 50 mg Compound of Formula 1, 25 mg tenofovir alafenamide, and
200 mg emtricitabine, wherein the mean AUCu of a single dose following administration to
fed patients is within about 60% of the mean AUC of a single dose following administration
to fasted patients.

51 A composition comprising 50 mg Compound of Formula 1, 25 mg tenofovir alafenamide, and
200 mg emtricitabine, whergin the mean Cuay of a single dose following administration to fed
patients is within about 60% of the mean Cin. of a single dose following administration to
fasted patients.
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ABSTRACT
A solid oral dosage form is provided, comprising a compound of Formula T or a pharmaceutically
acceptable salt thereof, tenofovir alafenamide or a pharmaceutically acceptable salt thereof, and

emtricitabine or a pharmaceutically acceptable salt thereof.
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PT(-2036 submitted for pavment purposes are not relained in the appiication file and therefore are not publicly avatable.

AL NARME OF INVENTOR

Inventor Joanma M Kozigrs

Signelure:

gnting inventive erdily, must sceampany this fom or
onai tventor.

21 (P IHBRA or equival
4. Use an gdditional 871

13, mcfeding faming
HALAGOT form for eacn a

Nots: An applicstion Saia
must have been praviou
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PTOIAINGT (05-12)

Approved tor use inrough 09/39/201¢. QAR 0857-0022

U.S. Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE

Under the Papenwvork Reduction Ac of 1995, no persons are equirec 1o respond 1o & coffecten of information unlass & displays a vakd OME control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA S8HEBET {37 CFR 1.76)

Yitie of

nvonfion | PHARMACEUTICAL FORMULATIONS

As ne below named inveniar, | hereby declare that

This seciarstion
is dirgted to:

The afiached applicatien, or

| Unieg States application or PCT istes

e

satinnal application

T80

Tne above-identified appiication was made or authorized 1 De mate by ma.
I believe that | am the original inventor or an otiginal joint inventor of a claimed invention in the application.

i hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisanment of not more than five (5) years, or both.

WARNING:

Petilionerfapplicant is cautioned to avoid submiting persnnai information in documents fied in a patent application that may
contribute to identity thefl. Personat information such as social secudly numbers, bank account numbers, or credit card numbers
(other than a checi or cradit cerd authorization form PTO-2038 submitted Sor paymeri purposes) is naver required by the LISPTO
to support a petition or an applcation. I this type of personal information is indluded in documeanis submitied to ihe USPTO,
jetiticners/applicants should consider redacting such persenai information from the documents befors submittng them tothe
USFPTO. Petitioner/appiicant is advised that the recors of a patent application is avaitable to the pubiic afier putlication of ihe
application [unless a non-publication requesi in compiance with 37 CFR 1.213(a} is made in the application) or issuance of a
patent Furlhermore, the record from an abandonad application miay aiso be avaiable & the public i the apptication is
referenced in a published application or an issued patent {sae 37 CFR 1,14}, Checks and credit card authorization forms
PT0-2038 submitted for gayment purposes are noi retained in the application fite and therefore are not publicly availzbie.

LEGAL NAME OF INVENTOR

o O A
Inventor; Daie (Optional) : 126X el

Signgre: o
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Electronic Acknowledgement Receipt

EFSID: 45655350
Application Number: 17738803
International Application Number:
Confirmation Number: 2232

Title of Invention:

THERAPEUTIC COMPQSITIONS FOR TREATMENT OF HUMAN
IMMUNQODEFICIENCY VIRUS

First Named Inventor/Applicant Name:

Benjamin Micah Coliman

Customer Number:

25000

Filer:

Donna Johnson Gressler/Trent Baslian

Filer Authorized By:

Donna Johnson Gressler

Attorney Docket Number:

1147-US-P2C2DC

Receipt Date: 06-MAY-2022
Filing Date:
Time Stamp: 17:22:37

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

no

File Listing:
Document fuca . File Size(Bytes)/ Multi Pages
Number BTSRRI DS DURS Pite Nains Message Digest | Part/.zip| (ifappl.)
2226215
N 1147-US-
1 e P2C2DC_2022-05-06_ADS4pdf 0007UC521 203 BUILSEN a0 X BT 6] " ?
Warnings:
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Information:

1455799
1147-US-
2 P2C2DC_2022-05-06_Appilicati yes 110
onpdf 170477191645 canR66 97 Betadins 299303
b2l
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 97
Claims 98 103
Abstract 104 104
Drawings-only black and white line drawings 105 110
Warnings:
Information:
269222
1147-US-
3 QOath or Declaration filed P2C2DC_2022-05-06_Declarati no 3
ons.pdf 00215 3740e060AD307 607 (HaSO1ATOn
fade
Warnings:
Information:
Total Files Size (in bytes){ 3951236

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similartoa
Post Card, as described in MPEP 503.

New Applications Under 35 U.5.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.5.C. 371

Ifa timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the applicationasa
national stage submission under 35 U.5.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date {see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED States Parent anD TRaDEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Pateat and Trademork Office
Aakliizes e "sg NER FOR PATENTS

; Voo 223131450
10 gov

{ APFLICATION NUMBER | FILING OR 3711C1 DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NOJITILE |
17/738,803 05/06/2022 Benjamin Micah Collman [ 147-US-P2C2DC
CONFIRMATION NO. 2232
25000 FORMALITIES LETTER

GILEAD SCIENCES, INC . l ‘
ESIDE i d |
03 NGSDEDR L
Date Mailed: 05/11/2022

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FiLED UNDER 37 CFR 1.53(b)
Filing Date Granted
items Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items below to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied
by the extension fee under the provisions of 37 CFR 1.136(a).

The application is informal since it does not comply with the regulations for the reason(s) indicated below.
The required item(s) identified below must be timely submitted to avoid abandonment:

- Replacement drawings in compliance with 37 CFR 1.84 and 37 CFR 1.121(d) are required. The drawings
submitted are not acceptable because:
« The drawings submitted to the Office are not electronically reproducible because portions of figures 3, 6
are missing and/or blurry.

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to
exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required
application size fee.

« The statutory basic filing fee is missing.

« The application search fee must be submitted.

» The application examination fee must be submitted.

« Additional claim fees of $ 10520 as an undiscounted entity, including any required multiple dependent claim
fee, are required. Applicant must submit the additional claim fees or cancel the additional claims for which fees
are due.

» Surcharge as set forth in 37 CFR 1.16(f) must be submitted.

The surcharge is due for any one of:
« late submission of the basic filing fee, search fee, or examination fee,
« late submission of inventor's oath or declaration,
« filing an application that does not contain at least one claim on filing, or
- submission of an application filed by reference to a previously filed application.

page 1 of 2
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SUMMARY OF FEES DUE:

The fee(s) required within TWO MONTHS from the date of this Notice to avoid abandonment is/are itemized
below. No entity status discount is in effect. If applicant is qualified for small entity status, a written assertion of
small entity status must be submitted to establish small entity status. (See 37 GFR 1.27). I applicant is gualified
for micro entity status, an acceptable Certification of Micro Entity Status must be submitted to establish micro
entity status. (See 37 CFR 1.29 and forms PTO/SB/15A and 158.)

* $ 320 basic filing fee.

»$ 160 surcharge.

+ $ 700 search fee.

+ $ 800 examination fee.

+$ 5760 for 12 independent claims over 3.

* $ 3900 for 39 total claims over 20.

= $ 860 for multiple dependent claim surcharge.

+ $( 0) previous unapplied payment amount.

»$ 12500 TOTAL FEE BALANCE DUE.

Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/92 and MPEP 512,

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.0O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web, inciuding a copy
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice".

https://sportal.uspto.gov/authenticate/AuthenticateUserl. ocalEPF .html
For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http:/www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

Qucstions about the contents of this nolice and the
requirements it sels forth should be directed (o the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

Ipinguyen/
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* 11 the entry in column 1 is less than the entry in column 2 write 0" in column 3.
= |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20. enter “20".

=== ltihe "Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter *3".
The "Highest Number Freviously Pard For” (Tetal or Independent) is the highes) found i the appropriate box in column 1.

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 17/738.803
APPLICATION AS FILED - PART | OTHER THAN
(Colunn 1 (Catumn 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE(S) FEE(S) RATE($) FEE(S)
BASIC FEE
(37 OFFL 1 161}, (bt o 1¢1) N/A N/A N/A N/A 320
SEARCH FEE
(37 CFR 1,161k, (0. o1 imi) N/A N/A N/A N/A 700
EXAMINATION FEE
(37 CFR 11816} (8], o ) N/A N/A N/A N/A 800
TOTAL CLAIMS - 5
(37 GFR 1. 16:1) 59 iirus 208 39 o’ |x 100 3300
INDEPENDENT CLAIMS o
127 CFR 1.16ih) 15 — 12 x 480 5760
Il the specification and drawings exceed 100
APPLICATION SIZE | sheets ol paper, the applhication size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
{37 CFR 1 16(s)} 50 sheets or fraction thereof. See 35 US.C.
41(a){1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT {37 CFR 1 18(j}) 860
- If the difference in calumn 1 is less than zero, enter “0" in column 2 TOTAL TOTAL 12340
APPLICATION AS AMENDED - PART Ii
OTHER THAN
{Cobmn 1} {Golumn 2) (Column 3 SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ' ADDITIONAL
< AFTER: PREVIOUSLY | EXTRA HATES) FEE(S) RREEG) FES(S)
= AMENOMENT PAID FOR
E Total M 2 -
= 137 CFR Li6{) ll x & or |
Q =
5 l;";i:erae!'?;:\)) b4 o OR {x
3 Applicalion Size Fee (37 CFR 1 18(s))
FIRST PRESEMTATION OF MULTIPLE DEPENDENT CLAIN (37 CFR 118())) OR
TOTAL OR TOTAL
ADDL FEE ADD'L FEE
{Column i} {Column 2) {Celumn 3)
GLAIMS HIGHEST
REMAINING NUMBER PRESENT ) ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY | EXTRA RATES) FEELS) RATE(S) FEE(S)
LZ, AMENDMENT PAID FOR
w Toul Mine | °* = =
g (a7 cr 1 1e(0) i OR |=
Independent Tinus [ L
5 (97 CFR 116 " S OR Ix
<§( Apphcation Sze Fee (37 CFR 1 16(5})
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
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UnireD Stares Parent and TRaDEMaRK OFFIGE

UNTPED STATES DEPARTMENT OF COMMERCE
od Patent and ‘I'rademark Office
iGNER FOR PATENTS

Alictmsdizg, Vi 223131450
WU oY

APPLICATION TILING or GRP ART
| NUMBER l AT1e) DATE I UNIT l FIL FEE RECD I ATIVDOCKETNO lm"‘r-,,\mslmu ¢ uumg
17/738.803 05/06/2022 1629 0.00 1147-US-P20C2DC N 13
CONFIRMATION NO. 2232
25000 , FILING RECEIPT
GILEAD SCIENCES, INC

ARSI o e

FOSTER CITY, CA 94404

Date Mailed: 05/11/2022

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a “Notice to File Missing Parts” or
other Notice requiring a response for this appiication, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
Benjamin Micah Collman, San Mateo, CA;
Lei Hong, Cupertino, CA;
Joanna M. Koziara, Foster City, CA;
Applicant(s)

Gilead Sciences, Inc., Foster Gity, CA;
Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 16/987,081 08/06/2020
which is a GON of 16/713,380 12/13/2019 ABN
which is a CON of 15/346,335 11/08/2016 PAT 10548846
which claims benefit of 62/399,999 09/26/2016
and claims benefit of 62/253,042 11/09/2015

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see hitp://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

page 1 of 4
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Permisslon to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/6Y as
appropriate.

It Required, Foreign Filing License Granted: 05/10/2022

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 17/738,803

Projected Publication Date: To Be Determined - pending completion of Missing Parts

Non-Publicatlon Request: No

Early Publication Request: No

Title

THERAPEUTIC COMPOSITIONS FOR TREATMENT OF HUMAN IMMUNODEFICIENCY VIRUS
Preliminary Class

514
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not resuit in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent faw, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” {specifically, the
section entitled "Treaties and Foreign Patents”) for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto .gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
. page 2 of 4
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countries such as China, Korea and Mexico. For questions regarding patent enforcament issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "!F REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.1 5(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
itis revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the nationa!
security or the export of technical data. Licensees should apprise themselives of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

oT TE

No license under 35 U.S.C. 184 has been granted at this time, if the phrase “IF REQU!RED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may stil: petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5. 15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit nitp://www . SelectUSA .gov or call
+1-202-482-6800.
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Cipla v. Gilead

IPR2025-00033

MULTIPLE DEPENDENT CLAIM Application Number Filing Date
FEE CALCULATION SHEET 17738803
- s T A Applicaniis) Benjamin Collman
Mav be used for additional claims or amendments
CLAIMS AS FILED AFTER FIRST AFTER SECOND N
AMENDMENT AMENDMENT
indep J Depend | Indep | Depend § Indep 1 Depens Indep | Depend | Indep ]| Depend § indep ] Depend

1 T X

2 1 52

3 2 52

P 1) 51

5 (1) 55

3 (1) 55

n I 57

¢ i 58

S | 59

10 3 80

1 ] 61

12 | 52

13 (1) 53

1 (1) [

15 (1) 85

16 1 6

17 1 57

18 2 65

19 2 89
20 (1) 70

2t 7) 71
22 (1) 72

23 (1) 73

22 1) 74
25 (1) 75

26 1) 76
27 (1) 77
28 (1) 78
29 (1) 79
30 (1) 80
31 (1) 81

32 (1) 82

33 (1} 83
3¢ (1) 84
35 (1) 85
36 1 &5
37 1 87
38 (1) )
39 (1) 80
40 I 20
a1 1 91
12 1 02
3 | 53
48 1 88
45 5 85
% | 06
47 | 97
45 2 35
49 | 99
50 ] 100

Total Indep 15 0 0
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ol * BN °
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To: |PDocketing@gilead.com,IPUS2@gilead.com,

From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 25000

May 11, 2022 04:23:00 AM
Dear PAIR Customer:

GILEAD SCIENCES, INC
333 LAKESIDE DR
FOSTER CITY, CA 84404
UNITED STATES

The following USPTO patent application(s) associated with your Customer Number, 25000 , have
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR.

The official date of notification of the oulgoing correspondence will be indicated on the form PTOL-90
accompanying the correspondence.

Disclaimer:
The list of documents shown below is provided as a courtesy and is not part of the official file
wrapper. The content of the images shown in PAIR is the official record.

Application Document Mailroom Date Attorney Docket No.
17738803 NTC.MISS.PRT  05/11/2022 1147-US-P2C2DC
APP.FILEREC  05/11/2022 1147-US-P2C2DC

To view your correspondence online or update your email addresses, please visit us anytime at
https://sportal.uspto.gov/secure/myportalprivatepair.

If you have any questions, please email ihe Electronic Business Center (EBC) at EBC@uspto.gov
with 'e-Office Action’ on the subject ling or call 1-866-217-9197 during the following hours:

Monday - Friday 6:00 a.m. to 12:00 a.m.
Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM
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CD Submission Review Results

Internal Worksheet Only - Do Not Scan

May 6, 2022

Application Number |, 7530444 Receipt Date
New Response To
Application Notice DgePlilatganse

D Jumbo - Large tables are included on the CD

There are no problems with the CDs in the submission.

ltems checked below are to be selected in the PALM Pre-Exam CD problem list.

Omitted ltems

Files on compact disc are unreadable:

Disc(s) of sithar set not readable:

Disc(s) do noi contain file names listed:

Amended CD missing unamended files

Missing compact disce

Missing Parts

Disc(s; do not contain file names listed

Discs contains files that are non-ASCH files:

Only ona copy of the CD. no duplicate:

Wrong media type. e.q. CD-RW-

The transmittal letter and specification do_pol list information:

Both dicc(c) contain unreadabie files:

One disc(s) contain unreadable files:

Compact disc(s) contain viruses, but are still readable:

EFS/Paper Submission:

Table does not maintain data in proper alignment:

Not proper subject matter for CD's:

Informality

No statement in transmittal letter that CD's are the same:

No incorporation by refarence siatement for the CD's:

CD’c not labeled "Copy 1" and "Copy 2°:

Deficient CD packaging:

Deficient Labeling on CD’s.

The transmittal letter does not list information.

The specitication does not list information:

Table less than 51 pages submitted on CD:

File Directory Attachment

Copy of file directory listing is attached and should be mailed to applicant

Copy of file directory listing is not attached

Copy of file directory listing is not attached bscause it ic over one page long

Additional Comments

Internal Worksheet Only - Do Not Scan

Cipla v. Gilead IPR2025-00033

Petitioner Exhibit 1002
134 0of 1074






DocCode — SCORE

SCORE Placeholder Sheet for IFW Content

Application Number: 17738803 Document Date; 05/06/2022

The presence of this form in the IFW record indicates that the following document type was received
in electronic format on the date identified above. This content is stored in the SCORE database.

Since this was an electronic submission, there is no physical artifact folder, no artifact folder is
recorded in PALM, and no paper documents or physical media exist. The TIFF images in the IFW
record were created from the original documents that are stored in SCORE.

Drawing

At the time of document entry (noted above):
¢ USPTO employees may access SCORE content via DAV or via the SCORE web page.

» External customers may access SCORE content via PAIR using the Supplemental Content
tab.

Form Revision Date; March 1, 2019
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{ hereby certily thal this paper (atong with any paper referred to as being atlached
or enclosed) is being transmitted via the Otfice electronic liling system in
accordance with 37 C.F.R_§ 1.6(a}{4)

gla;cﬁ?o:zgsui;;?uriofiz Kelsey Fajilan: /Kelsey Fapilan/ Docket No.: | ]47'US_P2C2DC
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Benjamin Micah Collman ct al.

Application No.: 17/738.803 Confirmation No.: 2232

Filed: May 6. 2022 Art Unit: 1629

For: THERAPEUTIC COMPOSITIONS FOR Examiner: Not yet assigned
TREATMENT OF HUMAN

IMMUNODEFICIENCY VIRUS

RESPONSE TO MISSING PARTS AND
PRELIMINARY AMENDMENT UNDER 37 C.F.R. § 1.115

Mail Stop Missing Parts
Commissioner for Patents

P.O. Box 1450
Alexandria, VA 22313-1450

Dear Sir:
INTRODUCTORY COMMENTS

In response 1o the Notice to File Missing Parts issued May 11, 2022 and prior to
examination on the merits, pleasc amend the above-identified U.S. patent application as follows. A
request for a two-month extension of time is submitted herewith. Accordingly, this response is

timely filed.
Amendments to the Specification begin on page 2 of this paper.

Amendments to the Claims are reflected in the listing of claims which begins on page 3

of this paper.
Amendments to the Drawings begin on page S of this paper.

Remarks begin on page 6 of this paper.
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Application No.: 17/738.803 Docket No.: 1147-US-P2C2DC
First Preliminary Amendment

AMENDMENTS TO THE SPECIFICATION

Please amend the first paragraph of page 1 of the Specification as follows:

This application is a Continuation of Application No. 16/987.081. filed August 6. 2020.
which is a Divisional of Application No. 16/713.380. filed December 13. 2019, which is a

Continuation of Application No. 13/346.335. filed November 8. 2016. Application No. 15/346.335

claims the benefit of U.S. Provisional Application No. 62/233.042. filed November 9. 2015. and

U.S. Provisional Application No. 62/399.999. filed September 26, 2016. The entire contents of these

applications are incorporated herein by reference in their entirety.

(i)
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Application No.: 17/738.803 Docket No.: 1147-US-P2C2DC
First Preliminary Amendment

AMENDMENTS TO THE CLAIMS

This listing of claims will replace all prior versions and listings of the claims in the

application:

1-51. (Canceled)

52 (New) A tablel comprising 50 mg of the compound of Formula I:

M

! 0 F
< X
YN F F
o O

or a pharmaceutically acceptable salt thereof, 25 mg tenofovir alafenamide or a pharmaceutically

acceplable sali thereof, and 200 mg emtricitabine or a pharmaceutically acceptable salt thereof.

5B\ (New) The tabler of claim 52, wherein the tablet comprises 50 mg of the compound of Formula |

as a pharmaceutically acceptable salt thereof.

54. (New) The tabler of claim 52. wherein the tablet comprises 25 mg tenofovir alafenamide as a

pharmaceutically acceptable salt thereof.

55. (New) The tablet of claim 52. wherein the tablet comprises 50 mg of the compound of Formula [
as a pharmaceutically acceptable salt thereof. 25 mg tenofovir alafenamide as a pharmaceutically

acceptable salt thereof, and 200 mg emtricitabine.

56. (New) The tablet of claim 52, wherein the tablet comprises 52 mg of the sodium salt of the

compound of Formula L.

5T (New) The tablet of claim 52, wherein the tablet comprises 25 mg tenofovir alafenamide as

tenofovir alafenamide fumarate.

58. (New) The tablet of claim 52. wherein the tablet comprises 28 mg tenofovir alafenamide
hemifumarate.
59. (New) The tablet of claim 52, wherein the tablet comprises 52 mg of the sodium salt of the

compound of Formula L, 28 mg tenofovir alafenamide hemifumarate, and 200 mg emtricitabine.
60. {New) The tablet of claim 52, wherein the tablet has a total weight of less than 1000 mg.
61. (New) The tablet of claim 60, wherein the tablet has a total weight of less than 800 mg.

62. (New) The tablet of claim 61, wherein the tablet has a total weight of less than 730 mg.

3
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Application No.: 17/738.803 Docket No.: 1147-US-P2C2DC
First Preliminary Amendment

63. (New) The tablet of claim 52, wherein the tablet comains less than 15% of the compound of
Formula [ or a pharmaceutically acceptable salt thereof.

04. (New) The tablet of claim 52, wherein the tablct contains less than 11% of the componnd af

Formula [ or a pharmaceutically acceptable salt thereof.
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[ UNITED STATES
PATENT AND TRADEMARK OFFICE

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

Alpxandriz, \

Page 10f3

APPLICATION #
17/738,803

RECEIPT DATE / TIME

08/19/2022 02:48:29 PM ET

ATTORNEY DOCKET #
1147-US-P2C2DC

Title of Invention

THERAPEUTIC COMPOSITIONS FOR TREATMENT OF HUMAN IMMUNODEFICIENCY VIRUS

Application Information

APPLICATION TYPE

Utility - Nonprovisional Application
under 35 USC 111(a)

PATENT #

CONFIRMATION # 2232 FILEDBY Kelsey Fajilan
PATENT CENTER # 60890094 FILING DATE  05/06/2022
CUSTOMER # 25000 FIRST NAMED  Benjamin Micah Cofiman
INVENTOR
CORRESPONDENCE AUTHORIZED BY  Liuchun Yang
ADDRESS

Documents TOTAL DOCUMENTS: 6
DOCURENT PAGES  DESCRIFTIIN SIZE (K8)
1147-US-RRE2DE_2024-08- v - 42 KB
19_Preliminary_ 5\.*1&*}(?'“3%
MF ot

1147-US-pP2020C 2022 (i-1) 1 Prefiminary Amendment 23 KB

19 Prefiminary_Amendment

-MP-A PR pdt

1147-US-PECEDC_2022- {2-2} 1 Specification 17 KB
08-

18 Prefiminary_ Amandment

-MP “GP&’.\:.}JG:

1147-US-PRC20DE_2022- {3-4) 2 Claims 27 KR
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number

Substitute for Form PTO-875 17/738.803
APPLICATION AS FILED - PART | OTHER THAN
{Column 1) {Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE(S) FEE(S) RATE(S) FEE($)
BASIC FEE
@7 CFR 1.160), (51, o1 (61 N/A N/A N/A N/A 320
SEARCH FEE
37 CRRL 16K} (), o1 ) N/A NIA N/A N/A 700
EXAMINATION FEE
(57 CER 1 16ic). (21 or (@) N/A N/A N/A N/A 800
TOTAL CLAIMS P 3 B}
(37 GFR 1 180} 13 minus 20 = OR ]x 100 0.00
INDEPENDENT GLAIMS . b =
127 CFR 1.16(h) 1 Elnsis) = * 480 - 0.00
It the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1 16(s)) 50 sheets or fraction thereof. See 35 US.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1 16(j)) 0.00
* If the differenca in colunn 1 is less than zero. enter "0” in column 2 TOTAL TOTAL 1820

APPLICATION AS AMENDED - PART Il

OTHER THAN
{Coksma 1} {Golumn 2) ({Colurnn 3 SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT . ADDITIONAL o ADDITIONAL
< AFTER PREVIOUSLY | ExTRA HATELD) FEE(S) RAIE®) FEE(S)
*-Z- AMENDMERT PAID FOR
w Totl i e | *° -
= (37 CFR 11641} — u = OR |~ il
(=} 5 =
Z | ST e x . OR |x .
3 Applicalion Swe fFee (37 CFR 1 181s))
FIRST FRESENTATION OF MULTIPLE DEPENCENT CLAIM (37 GFR 1 16()) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1} (Calumn 2) {Cclumn 3j
CLAIMS HIGHEST
REMAINING NUMBER PRESENT . ADDITIONAL ADDITIONAL
@ AFTER PREVIOUSLY | EXTRA BATES) FEES) RATE(S] FEZ(S)
*-Z- AMENDMENT PAID FCR
w Total Mins | ** = 3 S
g (a7 CFR 1 1601 OR |« 5
independent - imz { e - - -
5 mc;a L16hY) x = OR |x =
?,: Application Seze Fee (37 CFR ) 18(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1 16(j)
TOTAL OR TOTAL
ADD'LFEE ADD'L FEE

* It the entry in column 1 1s less than the entty in column 2 write 0" in column 3.
** If the "Highest Number Previously Paié For” IN THIS SPACE is iess than 20. entar "20",

“** It the "Highest Number Previousiy Paid For* IN THIS SPACE is less than 3, enter *5*.
The "Highest Numbor Frevioutly Pard For* {Telal or Independent) is the hghect lound in the appropriate box in column t
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UniteDp Stares PAreNT aND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
Univce: ent and Frademark Office
NER FOR PATENTS

P
Al Vg 23131450
APPLICATION FILING ar GRP AR'T
| NUMBER I ) DATE I UNTT l FIL FEE REC'D I ACPY DOCKETNO I'I‘(l'l ('L;\!M\"INLHT »’\lMSI
17/738,803 05/06/2022 1629 1980 1147-US-P2C2DC 13 |
CONFIRMATION NO. 2232
25000 UPDATED FILING RECEIPT

GILEAD SCIENCES, INC Pl
333 LAKESIDE DR R AL W
FOSTER CITY, CA 94404

Date Mailed: 08/23/2022

Receipt is acknowledged of this non-provisional utifity patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. if an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
Benjamin Micah Collman, San Mateo, CA;
Lei Hong, Cupertino, CA;
Joanna M. Koziara, Foster City, CA,
Applicant(s)

Gilead Sciences, Inc., Foster City, CA;
Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 16/987,081 08/06/2020 ABN
which is a CON of 16/713,380 12/13/2019 ABN
which is a CON of 15/346,335 11/08/2016 PAT 10548846
which claims benefit of 62/399,9989 09/26/2016
and claims benefit of 62/253,042 11/09/2015

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see hitp://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

page 1 of 4
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Permission to Access Search Resuits: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

if Required, Foreign Filing License Granted: 05/10/2022

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 17/738,803

Projected Publication Date: 12/01/2022

Non-Publication Request: No

Early Publication Request: No

Title

THERAPEUTIC COMPOSITIONS FOR TREATMENT OF HUMAN IMMUNQDEFICIENCY VIRUS
Preliminary Class

514
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simptifies the filing
of patent applications on the same invention in member countries, but does not resuitin a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised thatin the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, “General Information Concerning Patents" {specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at hitp://www.uspto.gov/web/offices/pac/doc/general/index. htmi.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish

to consutlt the U.S. Government website, http//www stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help “toolkits” giving innovators guidance on how to protect intellectual property in specific
page 2 of 4
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-998-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" foliowed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 GFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations oninvestment
attraction best practices. To learn more about why the United States is the best country in the world to develop

page 3of 4
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technology, manufacture products, deliver services, and grow your business, visit hitp://www . SelectlUSA.gov or calt
+1-202-482-6800.
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Application No.: [7/738.803 Docket No.: 1147-US-P2C2DC
First Preliminary Amendment

AMENDMENTS TO THE DRAWINGS

Please replace original drawing sheets 3 and 6 (Figures 3 and 6) with replacement drawing

sheets 3 and 6, provided herewith.
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Application No.: 17/738.803 Docket No.: 1147-US-P2C2DC
FFirst Preliminary Amendment

REMARKS

Amendments to the Claims

Claims 52-64 are currently pending. Claim 1-51 are canceled herein without prejudice or

disclaimer. New claims 52-64 have been added. Applicant believes this amendment adds no new

matter to the claims. Accordingly, with its enury. claims 52-64 are now pending before the Office.

Exemplary support for new claims 52-64 can be found in (he originally filed application.

as follows:

New claim
52
53
54

Exemplary support

Paragraphs [0009], [0021). and [0034]: and original claim 6;
Paragraphs [0034] and [0038];

Paragraphs [0042]. [0043). {0044]. and [0045];
Original claim 2;

Paragraphs [0034] and [0035];

Paragraphs [0042]. and [0360];

Paragraphs [0042]. [0043), [0044), and [0045];
Paragraphs [0015]. and {0054]; original claims 3 and §;
Paragraph [0054);

Original claim 4;

Original claim 3,

Original claim 26; and

Original claim 27.

Applicant expressly reserves the right to present claims drawn to any canceled subject

matter in this or any other filed applications.

Amendments to the Drawings

The attached replacement drawing sheets 3 and 6 (Figures 3 and 6) arc submitted in

compliance with 37 C.F.R. §1.84 and §1.121(d). No new matter is added.
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Application No.: 17/738.803 Docket No.: 1147-US-P2C2DC
First Preliminary Amendment

The Commissioner is authorized to charge any additional fees which may be required.
including petition fecs and extension of time fees, 10 Deposit Account No. 07-1250, under Order

No. 1147-US-P2C2DC from which the undersigned is authorized to draw.

Dated: Aungust 19,2022 Respectfully submitted,

Electronic signature: /Liuchun Yang/
Liuchun Yang

Registration No.: 69,330

GILEAD SCIENCES, INC.
Correspondence Customer Number: 25000
(650) 574-3000

Attomey For Applicant

Cipla v. Gilead IPR2025-00033 Petitioner Exhibit 1002
155 of 1074



To: IPDocketing@gilead.com,IPUS2@gilead.com,

From: PAIR_eOfficeAction@uspto.gov
Ce: PAIR_eOfficeActicn@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 25000

Aug 23, 2022 03:21:20 AM
Dear PAIR Customer:

GILEAD SCIENCES, INC
333 LAKESIDE DR
FOSTER CITY, CA 94404
UNITED STATES

The following USPTO patent application(s) associated with your Customer Number, 25000 , have
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR.

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90
accompanying the correspondence.

Disctaimer:
The list of documents shown below is provided as a courtesy and is not part of the official file
wrapper. The content of the images shown in PAIR is the official record.

Application Document Mailroom Date Attorney Docket No.
17738803 APP FILE.REC  08/23/2022 1147-US-P2C2DC

To view your correspondence online or update your email addresses, please visil us anytime at
https:/sportal.uspto.gov/secure/myportal/privatepair

I you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov
with ‘e-Office Action’ on the subject line or call 1-866-217-9197 during the following hours:

Monday - Friday 6:00 a.m. to 12:00 a.m.
Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM
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CD Submission Review Results

Internal Worksheet Only - Do Not Scan

Application Number | 544043 Receipt Date

New Response To
Application I_—_] Notice LEel O Response

D Jumbo - Large tables are included on the

There are no problems with the CDs in the submission

jAug 19, 2022

ltems checked below are to be selected in the PALM Pre-Exam CD problem

Omitted Items

Files on compact disc are unreadable:

| §Disc(s) of either set not readable:

Disc(s) do not contain file names listed:
Amended GD missing unamended files

Missing compact discs

Missing Parts

Disc(s) do not contain file names listed

Discs contains files that are non-ASCII files:

Only one copy of the CD. no cuphcate

Wrong media type e.q., CD-BW

The transmn;tgl Ieggr and sgecmgapon do_not list information:
Both dlscgs) contain unreadable files:

One disc(s) contain unreadable files:

Com@act disc(s) contain viruses, but are still readable:
EFS/Paper Submission:
Table does not maintain data in proper alignment:

Not proper subject matter for CD's:

Informality

o statement in transmittal letter that CD's are the same:

o incorporation by reference statement for the CD's:
CD's not labeled ZE opy 1 an “Copy 2

Deficient CD packagin
eficient Labeling on Z%D S:

[he transmltla! letier does not list information:

he specmicaton does not list information:

Table less than 51 pages submitted on CD:

File Directory Attachment

Copy of file directory listing is attached and should be mailed to applicant

Copy of file direc ory listing is not attached

Copy of file directory listing is no t altached because It IS over one page long

Additional Comments

Internal Worksheet Only - Do Not Scan
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/scoredcm/OIPE/sieng@USPTO.GOV/S177388032022083007 1107/disk 1/1147-US-P2C2DC_2022-08-
19_Replacement_Drawings.pdi
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DocCode - SCORE

SCORE Placeholder Sheet for IFW Content

Application Number: 17738803 Document Date: 08/19/2022

The presence of this form in the |FW record indicates that the following document type was received
in electronic format on the date identified above. This content is stored in the SCORE database.

Since this was an electronic submission, there is no physical artifact folder, no artifact folder is
recorded in PALM, and no paper documents or physical media exist. The TIFF images in the IFW
record were created from the original documents that are stored in SCORE.

Drawing

At the time of document entry (noted above):
¢ USPTO employees may access SCORE content via DAV or via the SCORE web page.
o External customers may access SCORE content via PAIR using the Supplemental Content
tab.

Form Revision Date: March 1, 2019
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UNITED S1ATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
Patent and Trademark (Mfice
3ICNER FOR PATENTS

B0 fhm 150
Aleaindns, Vigeaia 22313-150
WRWeEpio gov
I APPLICATION NUMBER l FILING OR 3701C) DATE l FIRST NAMED APPLICANT l ATTY. DOCKET NOJ/TITLE ]
17/738,803 05/06/2022 Benjamin Micah Collman 1147-US-P2C2DC
CONFIRMATION NO. 2232
25000 PUBLICATION NOTICE

GILEAD SCIENCES, INC

53 LAKESIDE DF e

FOSTER CITY, CA 94404

Title:THERAPEUTIC COMPOSITIONS FOR TREATMENT OF HUMAN IMMUNODEFICIENCY VIRUS

Pubilication No.US-2022-0378798-A1
Publication Date:12/01/2022

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patit/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
htips://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (371) 272-4200, or 1-888-786-0101

page 1 of 1
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UniTep STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States I'atent and Trademark Office
Addness: COMMISSIONER FOR PATENTS

£.0. Bos 1450

Alexandyia. Vigpowa 223131250

W W PO gy

I APPLICATION NO. l FILING DATE FIRST NAMED INVENTOR l ATTORNEY DOCKETNO. | CONFIRMATION NO. J
17/738.803 050672022 Benjaniia Micah Coltian 1147-US-P2C2DC 2232
25000 7590 12/06/2022 [ EXAMINER
GILEAD SCIENCES. INC
333 LAKESIDE DR WORSHAM, JESSICA N
FOSTER CITY. CA 94404
[ ART UNIT I PAPER NUMBER I
1615

l NOTHACATION DATE ‘ DELIVERY MODE l

1210612022 ELECTRONIC
Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply. if any. is sct in the aftached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

IPDocketing @ gilead.com
IPUS2@ gilead.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
17/738,803 Coliman et al.

Office Action Summary Examiner ArtUnit | AlA (FITF) Status
JESSICA WORSHAM 1615 Yes

-~ The MAILING DATE of this communication appears on the cover sheel with the correspondence address -~
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION,

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In o event, however, may a ieply be limely filed after SIX (6) MONTHS from the mailing
date of thio eommunicalion.

- 1fNO period for reply is spacified above, the maximum statutory period will apply and will expire SIX {6) MONTHS from the mailing date of this communication.
Failure to reply within the set or exlendsd period for raply will, by statute, cause the application o become ABANDONED (35U.5.C. § 133).
Any reply received by the Office tater than three months after the maiing dato of this communication. even if timely filed. may reduce any earned pateot term
adiustment, See 37 CFR 1.704(b).

Status
1)0 Responsive to communication(s) filed on .
O A declaration(s)/affidavit(s) under 37 CFR 1.1 30(b) was/were filedon ____.
2a)J This action is FINAL. 2b) & This action is non-final.

3)O An election was made by the applicant in response 1o a restriction requirement set forth during the interview
on  the restriction requirement and election have been incorporated into this action.

4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayfe, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 52-64 is/are pending in the application.

5a) Of the above claim{s) _____is/are withdrawn from consideration.
6) O Claim(s)____is/are allowed.
7) Claim(s) 52-64 is/are rejected.
8) (O Claim(s) _____is/are objected to.
8) O Claim{s) ____ are subject to restriction and/or election requirement
“ It any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see
http:/www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
Application Papers
10)(J The specification is objected to by the Examiner.
11)3 The drawing(s) fited on is/are: a)[J accepted or b)(J objected to by the Examiner.
Applicant may nol request that any objeclion to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objecled to. See 37 CFR 1.121 (d).
Priority under 35 U.S.C. § 119

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f).
Certified copies:

a)(d All b)3 Some** )3 None of the:
1.0 Certified copies of the priority documents have been received.
2.(J Certified copies of the priority documents have been received in Application No.

3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

" See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
n Notice of References Cited {PTO-892) 3} [ interview Summary (PTO-413)
P No(s)Mait Da
2) [ Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 50 o?::: (siMail Date
Paper No(s)/Mait Date N
U.S. Patont and Trademark Offico
PTOL-326 {Rev. 11-13) Office Action Summary Part ¢of Paper No./Mall Date 20221128
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Application/Control Number: 17/738.803 Page 2
Art Unit: 1615

Notice of Pre-AlIA or AIA Status
The present application, filed on or after March 16. 2013, is being examined under the
first mventor to file provisions of the AIA.
Detailed Action
Status of Application
L The instant application is a continuation of Application 16/987081 (currently abandoned)
filed 6 August 2020, which is a continuation of Application 16/713380 (currently abandoned) filed
13 December 2019. which is a continwation of Application 15/346335 (now U.S. Patent No.
10.548.846) filed 8 November 2016. Claims 52-64 arc currently pending.  Claims 1-51 are

cancelled. Claims 52-64 are examined on the merits within.

Claim Rejections — 35 U.S.C. 102
2 The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the
basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(a)(2) theclaimed invention was described in a parent issued under section 151, or in an application for
patent published or deemed published under section 122(b), in which the patent or application, as the
case may be. names another inventor and was effectively liled before theeffective filing date of the
claimed invenlion.
3 Claim(s) 52-59 is/are rejected under 35 U.S.C. 102 (a)(2) as being anticipated by
Carra et al. (W02015/196116).

Carra et al. disclose the compound of Formula 1:
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Application/Control Number: 17/738.803 Page 3
ArtUnil: 1613
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Carra et al. disclose the compound of Formula 1 in a composition comprising one (o thiee
additional therapeutic agents wherein these agents are anti-HIV drugs.  See claim 14. The
composition further comprises tenofovir alafenamide and emtricitabine.  See claim 18, The
composition is in the form of a tablet. See claim 21. The compound of Formula II, which i the
sodium  salt of the compound of Formula 1. is present in amounts of 25-100 mg. Sec paragraph
[0058]. Tenofovir alafenamide is present in 5-30 mg and emiricitabine is present in 200 mg. See
paragraph [0096]. Tenofovir alafenamide may be present as tcnofovir alafcnamide fumarate or
tenofovir alafenamide hemifumarate. See paragraph [0082].

Thus the instant claims are anticipated by Carra ctal.

4, Claim(s) 52-59 is/are rejected under 35 U.S.C. 102(a)(2) as being anticipated by
Carra et al. (U.S. Patent Application Publication No. 2016/0016973).

Carra et al. disclose the compound of Formula 1:
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Application/Control Number: 17/738.803 Page 4
Art Unit: 1615

Carra et al. disclose the compound of Formula 1 in a composition comprising one to three
additional therapeutic agents wherein these agents arc anti-HIV drugs. See claim 14. The
composition further comprises tenofovir alafenamide and cmuricitabine.  See claim 18. The
composition is in the form of a tablet. See claim 21. The compound of Formula II. which is the
sodivm salt of the compound of Formula 1.is present in amounts of 25-100 mg. Sec paragraph
[0063]. Tenofovir alafenamide is present in 5-30 mg and emtricitabine is present in 200 mg. See
paragraph [0139]. Tenofovir alafenamide may be present as tenofovir alafenamide fumarate or
tenofovir alafenamide hemifumarate. See paragraph [0087].

Thus the instant claims arc anticipated by Carra etal.

Claim Rejections — 35 U.S.C. 103
S5 The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness
rejections set forth in this Office action:
A patent fora claimed invention may not be oblained, notwithstandingthal the claimed invention is not
identically disclosed as set forth in section 102. if the differences between the claimed invention and the
prior art are such that the claimed invention as a whole would have been obvious before the effective

filing date of the claimed invention to a person having ordinary skill in the art to which the claimed
invention pertains. Patemability shallnot be negated by the manner in which the invention was made.

6. Claims 52-64 is/are rejected under 35 U.S.C. 103 as being unpatentable over Carra
et al. (WO2015/196116) in view of Dahl et al. (U.S. Patent Application Publication No.
2007/6099902).

Carra et al. teach the compound of Formula 1:
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Carra etal. teach the compound of Formula 1 in a composition comprising one to three additional
therapeutic agents wherein these agents are anti-HIV drugs. See clim 14. The composition
further comprises tenofovir alafenamide and emtricitabine.  See claim 18. The composition is in
the form of a tablet. See claim 21. The compound of Formula II. which is the sodium salt of the
compound of Formula 1, is present in amounts of 25-100 mg. Sec paragraph [0058]. Tenofovir
alafenamide is present in 5-30 mg and emtricitabine is present in 200 mg. See paragraph [0096].
Tenofovr alafenamide may be present astenofovir alafenamide fumarate or tenofovir alafenamide
hemilumarate.  See paragraph [0082]. Elavirenz is an HIV non-nuckoside or non-nuclkeotide
inhibitor of reverse transcriplasc that can be used as an additional therapeutic.  Sec paragraph
[0082]). The composition comprises surfactants to facilitate dissolution of the compound of the
invention. See paragraph [0066]. Table 3 shows that the tablets comprise 30% active ingredient,
56% microcrystalline celilose. 13% croscarmellose sodium, and 1% magnesium stearate.

Carra ctal do not teach the weight of the tablet or percentage of the compound of Formula

Dahl et al teach a bilayer tablet of efavirenz, emiricitabine, and tenofovir. See paragraph
[0050]. The unit dosage form comprises 1396.5 mg of ingredients per tablet. See Table 3. Tt is
noted that efavirenz is present in 600 mg/tablet (seec Tablke 1). emtricitabine s present in 200
mg/tablet and tenofovir is present in 300 mg/tablet (see Table 2). Typically the components of the

dosage form arc organized in multiple layers. See paragraph [0013). The organization is so that
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tenofovir is not placed in destabilizing contact with the surfactant of the efavirenz component. See
paragraph {0016]. The bilayer tablet is film coated. See paragraph [0050]. Dahl ct al teach
3871%  efavirenz  combined with 11.52% microcrystaliine cellulose, 2.48%
hydroxypropyicellulose. 0.77% sodiom lauryl sulfate. 3.87% croscarmellose sodium and 0.58%
magnesium  stearatc in a first layer with 12.9% emtricitabine, 19.35% tenofovir. 5.77%
microcrystaline cellulose, 3.1% crsocarmellose sodium and 0.94% magnesiom stearate in a
second layer. See tables 1 and 2.

It would have been well within the purview of the skilled artisan to modily the amounts of
ingredients, percentages of ingredients and weight of the tablet to optimize the formulation to
achieve the desired result. especially since the combination of ingredients are commonly known

in similar formulations.

7. Claim(s) 52-64 is/are rejected under 35 U.S.C. 103 as being unpatentable over
Carra ct al. (U.S. Patent Application Publication No. 2016/0016973) in view of Dahl et al.
(U.S. Patent Application Publication No. 2007/0099902).

Carra et al. teach the compound of Formula I:

Carra etal. teach the compound of Formula | in 2 composition comprising one to three additional
therapeutic agents wherein these agents are anti-HIV drugs. See clim 14. The composition

further comprises tenofovir alafenamide and emtricitabine. See claim 18. The composition is in
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the form of a tablet. See claim 21. The compound of Formula II, which is the sodium salt of the
compound of Formula 1, is present in amounts of 25-100 mg. Sce paragraph [0063). Tenofovir
alafenamide is present in 5-30 mg and emuricitabine is present in 200 mg. Sce paragraph [0139].
Tenofovir alafenamide may be present astenofovir alafenamide fumarate or tenofovir alafenamide
hemifumarate.  Sce paragraph [0087]. Efavirenz is an HIV non-nuclcoside or non-nucleotide
inhibitor of reverse transcriptase that can be used as an additional (herapeutic. See paragraph
[0087]. The composition comprises surfactants to facilitate dissolution of the compound of the
mvention.  See paragraph [0071]. Table 3 shows that the fablets comprise 30% active ingredient.
56% microcrystalline cellulose. 13% croscarmellose sodium. and 1% magnesium stearate.

Carra et al. do not teach the weight of the tablet.

Dahl et al. tecach a bilayer tablet of efavirenz, emtricitabine, and tenofovir. See paragraph
{0050]. The unit dosage form comprises 1596.5 mg of ingredients per tablet. See Table 3. It is
noted that efavirenz is present in 600 mg/tablet (sece Table 1), emtricitabine is present in 200
mg/tablet and tenofovir is present in 300 mg/tablet (sce Table 2). Typically the components of the
dosage form are organized in multiple layers. See paragraph {0013]. The organization is so that
tenofovir is not placed in destabilizing contact with the surfactant of the efavirenz component. See
paragraph [0016]. The bilayer tablet is film coated. See paragraph [0050]. Dahl et al. teach
38.71%  efavircnz  combined  with  11.52%  microcrystaliine cellulose,  2.48%
hydroxypropylcellulose. 0.77% sodium lauryl sulfate. 3.87% croscarmellose sodium and 0.58%
magnesium - stearate in a first layer with 12.9% cmtricilabine, 19.35% tenofovir, 5.77%
microcrystalline  cellulose, 3.1% croscarmellose sodium  and 0.94% magnesium  stearate in a

second layer. See tables 1 and 2.
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It would have been well within the purview of the skilled artisan to modify the amounts of
ingredients, percentages of ingredients. and weight of the tablet to optimize the formulation (o
achieve the desired result, especially since the combination of ingredients are commonly known

in similar formulations.

Double Patenting

8. The nonstatutory double patenting rejection is based on a judicially created doctrine
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or
improper timewise extension of the “right to exclude” granted by a patent and to prevent possible
harassment by mulliple assignees. A nonstatutory double patenting rejection is appropriate where
the conflicting claims are not identical, but at least one examined application claim is not
patentably distinct from the reference claim(s) because the examined application claim is either
anticipated by, or would have been obvious over, the reference claim(s). See, e.g.. In re Berg, 140
F.3d 1428. 46 USPQ2d 1226 (Fcd. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010
(Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985): /n re Van Ornum,
686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA
1970); In re Thorington,418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may
be used to overcome an actual or provisional rejection based on nonstatutory double patenting
provided the refercnce application or patent cither is shown to be commonly owned with the
examined application. or claims an invention made as a result of activities undertaken within the
scope of a jointl research agreement. See MPEP § 717.02 for applications subject 1o examination

under the first inventor 1o file provisions of the AIA as explained in MPEP § 2159. Sec MPEP §
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2146 er seq. for applications not subject to examination under the first inventor to file provisions
of the ATA. A terminal disclaimer must be signed in compliance with 37 CFR 1.321(b).

The USPTO Internet website contains terminal disclaimer forms which may be used.
Please visit www.uspto.gov/patent/patents-forms. The filing date of the application in which the
form is filed determines whal form (e.g.. PTO/SB/25, PTO/SB/26. PTO/AIA/2S. or PTO/AIA/26)
should be used. A web-based eTerminal Disclaimer may be filled out completely online using
web-screens. AneTerminal Disclaimer that meets all requirements is auto-processed and approved
immediately upon submission. For more information about eTerminal Disclaimers. refer to
www.asplo.gov/patents/process/file/cfs/guidance/c TD-info-1. jsp.

9. Claims 52-64 are rejected on the ground of nonstatutory double patenting as being
unpatentable over claims 1-10 of U.S. Patent No. 10,548,846.

Although the claims al issuc arc not identical, they are not patentably distinct from cach
other because both the instant application and U.S. Patent No. 10,548,846 are directed to a tablet
comprising the compound of Formula 1. tenofovir alafenamide and emtricitabine.  The only
difference lies in the fact that U.S. Patent No. 10,548.846 describes the table( asa multilayer tablet.
The invention of the patent is in effect a "species of the "generic” invention of the instant
application. Tt has beenheld that the generic invention is "anticipated” by the "species”. See In re

Goodman, 29 USPQ2d 2010 (Fed. Cir. 1993). Thus the two are not patentably distinct.

Conclusion

10. No claims arc allowed at this time.
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SODTEM (2R,56, 13ARMF 9-DIOXD-10-((2.4,6- TRIFLUOROBENZ YT JCARBAMOYL)-
2.3,4.5,7.0,13, 13A-CCTAHYDRO-2, 5-METHANGPYRIDOI ', 24, STPYRAZING{Z, I -
B[, 310X AZEPIN--ULATE

CROSS REFERENCE 7O RELATED APPLICATIONS

{6001} This application clzims priosity to and the benefut under 35 ULE.C 118{) of
11.8. Provisional Patent Application Serja! No. 82/815,248, filed June 30, 2014, the disciosurs

of which is kereby incorporated by reference in it entirety.
) It b o7
FELD

{6062} The prasent invention relaiss to sodivm (2R, 58, 13aK)-7,8-diove-10-{(2,4,6-
it P S

~

srifuorobanzyiicarbarnoyi}-2,3,4,5,7,9,13, 1 3a~cotahydre-2, 3-

methanopysido] 1,244 Sipyrazine{2, -5 1, 3 joxazepin-3-olate, the crystaitive forms, the

pharmaceutica! formulations, and the therapeutic uses thereof,

BACKGROUND

{00063} Human immunodeficiency virus infoction and related diseases are 4 major
public bealth problem worldwide. Human immusodeficlency virus type 1 GHIV-1] encodes
three enzymes which arc requircd for viral replication: reverse transcripiase, proteass, and
inteprase. Although deugs wrgeting reverse transeriptase and profeass are in wide uss and
have shown effectiveness, particularly when employed in combination, toxicity and
devalopment of resistant stralns have limited their usefuiness (Palells, etal N Engl J Med,

(1998) 338:853-860; Richman, . D. Nawyre (2601 410:995-10015,

{0004} A goal of antiretroviral therapy is o achieve viral suppressien in the BIV
infecied patient. Treaunen: geidelines published by the Unlied States Departmant of Health
and Muman Services provide that echievsment of viral suppression requires the use of
combination therapies, Le., several drugs from at feast two or more drag classes, In addition,
decisions regarding the treatrent of TBY infected patients are complicated when the patien
requires weatment for other medics! conditions. Bocause the standard of care requires e use
of multiple gifferent drugs to suppress HIV, as wail as to from other conditions the patient
may be expetiensing, the potential for drug interaction is a eriterion for selection of a drug

regimen. As such, there is a need for antiretroviral therapies having & deoreased potential for
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rug interactions,

196051 As discussed i co-pending application United States Serial No, 14/133,555,
filed Decerber 19, 2013 antitled “POLYCY CLIC-CARBAMOYLPYRIDONE
COMPOUNDS AND THEIR PHARMACEUTICAL USE”, (2R.58,13%R). 8-hydroxy-7,5-
dipxo-N-{2, 4, 0-oifluorobenzyi3-2,3,4,5,7,9,1 5, Hsa-octahydro-2, 5

methanopyridof 1,24, Sipyrazinel 2, 1-bJ{ 1, 3]onazepine- [ O-carbonamide demonsirates antie
viral activity. As discussed in co-pending application POT Serial Ne. USI01 2076167, §iled
December 19, 2013 entitied “POLYCYCLIC-CARBAMOYLIYRIDONE COMPOUNDS
AND THEIR PHARMACEUTICAL USE", (28,58, {32R}-8-hydroxy-7,6-dioxo-N-(2,4,6-

3 2,3,4‘.,,7 9,13, {3a-octahydiro-2, S-methanopyridol 1,244, S ipyrazinn(2, t -

1{1.3Joxazepine-10-carboramide demensirates antiviral activity,
100361 {2R,5R8,13aR-B-hydroxy-7.9-dloxo-N-{2 4,6-wriflucrobenzyty-
345,709,131 3a-cctmbydeo-2, S-methanopyride[ 1,254, Stpyrazine (2, 1-b) 1 Jjoxazepine-10-
carb: de, (Formuia 1), has the following structurs
0
G

{

O\g/ /‘\/ /'\ f"\
{\:’, "\\\}, & /\z \.F

(} O
{00674 1t is desired to have physicaily stabie fornis of the componnd that are suitable

for the therapantic use and the manufacturing trocess.
BRIEF SUMMARY

18008} e cortain embodiments, the present invention is direciad to sodivm
(2R,58, 1 3aR}-7,8-dloxo-10-((2, 4,6 triflucrobenzylearbamoyiy-2,3.4,5,7,9,13, 1 3a-cctuhydro-
2,5-methanopyrido{ 1,274, Stpyrazine]2, 151, 3joxszepin-8-olate, having the following

straciure (Formula 1)

(%]
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je0gel In & stilf further ambodiment, the prosent invention is dircted to erystatiing

sedinm {28, 38, 13aR)-7,8-dioxo~10-({2, 4, 8-rifuorobeszyDearbamoyid-2,3,4.5,7.5,13. 13-

actehydro-2, S-methanonyridol 1,244, Sipwaeino{2, 151 1 3joxazepin-§-olate.
hy B 4 i i)

f00101 In a stil further embodiment, the present invention is directed to sodiam
{2R,58,13aR)-7,9-dloxa-10-((2,4 S-riffuorobenzybiesrbamayi)-2,3,4,5,7,9,13, 1 3n-cewabydro-

%,5-methanopyride] 1,274, 5lpyrazinol 2, -b]{ 1,3 oxazepin-B-olate Form L

0631} In a ceriain embodiment, the present invention ix directed to pharmaceoticsl
formulations comprishsg sodium {2R58,13aR)7,8-dioxo-10-{(2,4,6-
gifluorobenzyllearhamoyl;-2,3,4.5,7,9.13.1 3a-octabydre-2 5+

methanopyride| 1,274, S lpyrazine]2, 1 -bil 1,3 jonezepin-§-olate,

10012 in ancihgr embodimen, the presens invention js divected to msthoeds of
troating or prophylactically preventing an HIV infection by a(irainis('cring sodium
{3158, 13aR)-7, S-dioxo- 1 ({(Z, &, 6-trifluorobenzyficarbamoy}-2,3,4, 5,7,9.13, 1 3s-cotaliydre-

2,5-methanopyridol 1,274, Sipyrazino(2, 1-b}{ 1, Hjoxarepin-8-olate.

HEHKH I another embodiment, the present invention is directed to sodium
(2R 58,1 32R -7, 9-diex0-10-((2,4,6-tifluorobenzy Rembamoyl-2,3,4,5,7,9,13, 1 3a-octabydro-

pes

2. 5-methancpyrido] 1,274, S Ipyraziao]2, 1-6}{ 1,3 oruazapin-8-clate for use in methods of
Y b !

treating or prophyiastically preventing an HIV infoction,

{0014} et smbodiment, the present lnvention it directed (o the use of sodivm
{2R,58,13aR -7, 9-<ioxo- 10-{(2,4.6-tifluore benzyl)carbax ioyi3,3,4.5.7,9,13, 1 5awetahydro-
2,5~-methanopyrido{ 1’ 2":4, 5 pyrazisof2, 10} 1, 3joxzazepin-B-olate in the manufucture of 2

medicement fer treating or prophydacticaily {:revc:ﬁ:ing an SV intection,

DESCRIPTION OF THE FIGURES

[0015] Figure 1 XRPD pattern for sedium (2R,58,13aR)-7,8-dioxo-18-((2,4.6-
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irifluorobenzyl)carbamoyi’-2,3,4,5,7.8,13, 1 3a-cctahydro-2, 5~

'y

meihanopyride{1,2":4, Sipyrazino]2, 1-33}{ foxazepin-8-olate Form 1.

[oLi6] Figure 2 DSC for sodium (2R, 58,13aR)-7,5~doxo-10-((2 4.6
mrifiuorchenzylearbameyi)-2,3,4,5,7.8,12, 13a-ocis hydes-2,3-

methanepyridel 1,204, Mjoyrazinal 2, 1-bY 1, 3joxazepin-g-olak Form L

0017] Figuve 3: TGA for sodium ( R, 58, 13aR}-7,9-dioxo-10-4{2,4,6-
rifiuorohenzyhieasbamoyt)-2,.3,4,5,7.8,13,1 3s-outahydro-2,5-

methanopyridel 1,24, 5 pyrazino]2, 1 ~bl§,!, loxazepin-8-olate Form

U RS Figusre 41 DVS for sodivm 28, 58,13aR )7, 9-dioxn-10-(2,4,4-
tifluorobeszyearbameyi}2,3,4,5,7,9, 13,1 3a-octahydro-2, 5-

methanogyridel 1,274, Sipyrazine(2, 161, 3loxazenin-R-olste Fora 1.

{8019 Figere 51 Dissolution profiles of Formulz I Form I, Forrawla | Fonn [0, and

Forpmife {I Form §

{80207 Figure 6: Sofubility profijes of Forraia ¥ Form I8 and Sommiia ! Form {in

Fasted-Stote Simulated Gastrie Flaid (FaS8GF).

0021 Tigare 7: Solubility profiles of Formula ¥ Form 11 and Formula T Torm L in

Fed-Stete Simutated Intestina! Fluid (FeSSIF! and Fased-$ate Simulated Intestinal Fluid

{RaS8IF)
{6622] Fignre 8: Calculated and Exparimental XRPD patiern for sodivmn

(#R,58,13aR}-7,5-dioxo-19-42 4,6~triflucrobenzyfcarbamoyi)-2.3,4,3,%.9,1, | 3a-octahydre-

2.5-methanopyrido] 1,24, 8 fpyrazino2, 1-bi{1, 3joxazepin-§-olate ?nm i
DETAILED DESCRIPTION

190231 in the following Geseription, cortaln speeific datails are set forth in order to
provide & thorough undarstanding of various embadiments of the invention, Howevar, one
skifled in the ast will understand that the invention may he practiced without these details.
The deseription below of several embodimenss is made with the endorstanding that the
present disclosure is 1o be considered a5 an exemplification of the claimed subject matter, and

iz not intended so Bmit the appended claims to the spesific smbodiments illustrated. The
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¢

headings csed throughout 1his disclosure are provided for convenience only and are not o be
construed to lmit the claims i any way. Embodimens iHustrated under any heading may be

combined with embodimests Hlustrated under asy other heading.

Definitions
HEOE Unless the saonitext reqaires otherwise, throughost the preseat specification and

clatms, the wod “comprise” and variadons thereof, such as, “comprises” and “comiprising”

are to be sonstrusd in an open, fochisive sense, that is 88 “including, but pof lhmited to”.
PR, 1 Eo

{0023} Reference througheut this specification to “one embadiment™ or “an
embodiment’ means that 2 particular feanire, structure or characteristic deseribed in
connteiion with the cmbodiment is Licluded in at feast ohe embodiment of the present

fnvention. Thus, the appeersnces of the phrases “in one smbodiment” or “in av sinbodiment”

in various places throeghout this specification are not necessarily all referring to the same
enshodiment. Furtharmuore, the partclar features, stractures, or characteristics may be

conmbined i any suitable manaer it one o more cmbodinmants,

{0026} The invention disclosed herefu is also meant 1o encompass all
pharmeceuticaliy scceptable compounds of Fornmlas {1} and {11} belny isotopicatly-labsied
by baving one or more stoms replaced by aa atont having g different slornic mass or mass
numzber. Examples of isotopes thet can be incorporated fnto the disclosed componnds lnchude
isotopes ofhvémg,er;, carhon, nizogen, oxygen, phesphorous, fluorine, chilotine, and lodine,
s

C, i‘:{:, 13\7 157, -O 17{) ur} ip 3 p ~ F (;{:}5 123}, and :;.r.g\',

respectively. These radiolabeied comppounds could be uaeful io help determine or measare the
pe B

suich as *H, ‘}

effectivenass of the compounds, by characterizing, for example, the site o mode of action, or
binding affinity to pharmacoiogically tmportant site ofaction. Certain isciopically-fabeled
compounds of Formaulas (1) and {10, for exampie, those buorporeting a radioactive isotope,
are usef in drog and/or substrate tissue distribution studics. The radivactive Isotopes trithus,
3oy

ie. *H, and earhan- 14, fe. C, are pardeularly useful for this purpose in view of their eass of

tncorporation and ready means of detection,

{00273 Substitetion with Leavier isctopes such as deuterivm, e, “H, may afford
centain therapeutic advantages resulting from greater metabolic stability. For example, fn vive
half-fife may increase or dosage requirements may be reduced, Thus, keavier isolopes mey be

prefesced in some circumsiances.
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D 3 . 32 . I Phm P& 15, v iR
fnpzgl Bubstitution with positron emitting isolopes, suck a5 ", "F PO and "N, con

be useful in Positron Emission Topography (PET) studies for examining substiate seceptor

coeupaney. Isclopicatiy-labeled compounds of Formalas (f) and (1) can gensrallv Be

prepwed by conventional eehniques knows to those skifled in the art or by procesess
salegous o those describesd in the Examples as sat out below using an appropriate

isatopicaliy-Jabeled reagent o place of the non-labeled reaieat previously empleyeid.

365287 “Stable compound” and “stable stractire” are meant 1o indicate 2 compoond
ihat is suffictentdy robust to survive solation o 2 wefil degres of purity from a reaction

xixture, and formulation inlo as efficacious therapeusde agent.

HETKH “Opticnal™ or “optonally” means that the subscquently deseribed evens or
circumstances may or may not occus, and that the desoription nclodes instances where seid
evant or cinvumstance oseurs and instances i whish & does not, For example, “eptionaily
substituted arvi” means that the aryl sadicad may o may not be substitated and that the

deseription includes both substinsted aryi radicals and aryl radicals having no substitntion,

(0031}

Himitetion any adjuvant, varrier, excipient, glidans, swestening agent, diluens, preservative,

“Pharmaceutically acceptsbie carricr, diluent or excipient” inciades without

dye/oolorant, Ravor enhances, surfactant, wetting sgest, dispersing agent, suspending agent,
stahilizer, isotonic agend, soivens, ar evulsifier which has been approved by the United States

Food and Drug Administration as being acoeptabie for use it humans or domestic animals,

{0833] A “pharmaceatical composition” refers to 3 formutation of & compound of the
invention and a mediom gensrally accepted in the art for the delivery of the binjogicatly
active compound to mwrmals, €., bumans. Such & medivm includes sl pharmaceutically

accepiable carriers, dituents or exciplenis therefor

{0337 “Effective amount” or “therapeutically effective amount” refers o an amount
«fa compound accerding to the fnvention, which when administered 10 a patient in noad
shereot, is sufficient to effect weatmest for disease-states, condidions, or disordess for whick
the compounds have wility. Such an amount would be sufficient io elicit the bislogical or
medical response of ¢ tysue systers, or paticnt that is sought by a researcher or clinivian. The
amount of a cempound according 16 the invention which constituies s therapeutically
effective amount will vary depending on such factors as the coropound and its biotogieal

activity, the composition used for administration, the time of administration, the route of

]
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administration, the rate of excretion of the compound, the durstion of the featmeny, the type
of disease-state or disorder boing treated and jts severity, drugs ased in combination with o
colncidentally with the compounds of the lnvention, and the age, body weight, geusral health,
sex and dist of the patient. Sueh a therapeativally effective sipount can be determined
rouiinaly by one of ordinaty skill in the art having regard {o their own koowledge, the state of

the ard, and this disclosurs.

10634] The term Mreatment” as used hereln is Intended 10 mean the administration of
& compound or composition according 1o the preseny invention w allesiate or eliminate
symptoms of HIV infection andfor o reduce viral Joad in 2 patient. The tenn "teatment” aiso
encompasses the admindstration of a compumd o composition according to the present
{avention post-sxposure of the individual i the virus but before the appearance of symptoms
of the disease, and/or prior to the defectios of the vixus in the biood, to provent the
appearance of symproms of the dissase and/or to prevent the virus from reaching detsctible
levels in the blood, and the adimipisttation of & componnd or compusition according to the
presest invention to prevent perinatal transmission of HIV from mother w buby, by
administration o the mother before giving birth and 10 the chitd within the first days of life.
In sertatn embodiments, the term "restment” 88 used Berein is fntended 10 mean the
adminisiwation of 3 compound or composition acsonding 1o the present invention 10 alleviste
or chiminate symptoms of HIV infection and/or to reduce virsl loed in & putient. Tn cenain
emboditnents, the ferm “rrestment” as used heretn is further or alternatively intended o mean
the adminisvation of 2 compound or sempasition according to the present invention {o
muiniain a reduced virsl logd in a patient. The term "treatment” also encompasses the
adminisiration of & compound or composition according o the preseat invention posi-
exposure of the individual to the virus bit before the appsaraace of symploms of the disease;
and/or prior (o the detection of the virus In the blood, to prevent the appearance of symptoms
of the disease andior to prevent the virus from reaching detectible levels in the bioed, and the
administestion of 2 compound or composition according to the prosent invention 1o prevent
pesinatal transmission of HIV from mother to baby. by adiministration to the mother befare
giving bivth and to the child within the Grst days of life. [ certaint embodiments, the torm
“ireatment” as used herein is further or aliernatively intended to mean the administration of &
smpotnd or composition accosding 1o the present invention post-exposure of the individual
1e the vires s a subscquent or additional therapy to a first-lise therapy {e.g., for maintenance

of low viral load).
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[0635] “Prevention™ or “proventing” means any treatment of & discase or condition
that causes the clinfeal symproms of the disease or condition not to develop, The term
"prevestion” also eacomipasses the adminisiration of a compound or somposition according
to the pressnt invention pre-exposure of the indivichal to the virus {e.g., DrE-EAPOSLE
prophyiaxis), io prevent the sppearance of symptoms of the disease and/or 1o prevent the

virus from reaching deteciible levels i the bivod.

{00383 ‘The terms “Sabject” or “patient™ rafer to an animal, such as 3 marmal

{inciuding a human). that has been or will be the object of treatraent, observation or
experiment. The methods deseribed horein may be usefid in buman therapy andfor veterinary
applications. In some embodiments, the subject is a mamma) {or the patient). In some
embodiments the subject {or the patient) is hunas, domestic animals {e.g., dogs and ears),
farm animals (c.g., cattie, horses, sheep, goats and pigst, and/or laberatory antmals {e.g.,
ruics, mts, hamsters, guinea pigs, pigs, rabbits, dogs, and monkeys). b one srabodinent, the
stbiect (or the putient} is 2 humen, “Hanan {or patient) In need thersof™ refars to & harnan
who may kave o7 is suspeet to have diseasss or conditinns that wosid henefit from certain
treasment; Tor example, being treated with the sompounds disclosed herein acoording to ke

oresent applisation.

{6037} The terto "antiviral agent” as used hercin is intended to mean an agent
{eompound or bivlogical} that is efiective to inhibit the formation and/or replication of 4 virug
in » buman being, including but not Hmited to agents that interfore with cither host ot viral

mechanising necessary for the formation and/or replication of a vires in 2 human bsing,

§0038% The wermy "inhibitor of HIV replication” as used hereln is fntended to mean a0
agent capable of reducing or eliminating the ability of HIV fo replicate in a host cell, whather

in vitro, ex vive Cr tn vivo.

{0039} A tautomer” refers to a proton shift from one atom of @ molecule to another

atom of the same imolecule. The present invertion includes fawtomers of any seid compotnds,

{0040] Refersnce to “about” 5 vaive or parameter herein includes (and describes)
eibodinients that are dirscted 1o that value or prrameier por se. For exampie. description
referring o “shout X™ includes description of "X, Alss, the singular forms "a” and "the"
tnclede phural refersnces untess the context clearly dictates otherwise. Thus, e.q., reference

to “the compound” includes a plurality of such compounds angd rweferense to “the assay”

3
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includes reference (o one 0 mors assays asd equlvalents thervof knowat w those skilled e

art.
§60413 “Phannaceytivally aoccpiab?a" or “physigiogicaiiy accepiable™ vefor to
compouris. salts, compositions, dosage forms and other materizis which are uselid in

prenaring & pharmaceatioal compositon that is seitable for veterinary or butman

pharmszceutical use,

dosage forms™ ure physically discrete units sultable as enitery dosages

subjests {e.g., human subjects and other mamumals), each uni containing a predetermined

3

suandity of setive material caleulated to produce the desired therapentic offect, in association

with a sulisble pharmaceutical carrier

Forpuda

§0043} it is desirable io develop & arystaliine form of sndium (2R 58,13aR)-7,9-
fiose- 10-((2,4.6-mifluorobenzylicaramoyh-2,3,4,5,7,.8,1 3, 1 3a-ootaliydro-2,5-
miethanopyridol 1,204, 3 pyrazinol2,1-b] 3,3'!.o>:azepin—8no§a:a that may be usefud in the
synthesis of sodium (2R,38,13zR3-7,9-dioxo-10+(2,4,8-wriffecrobenzyDcarbamoyli-
2,3,4,3,7.9,13,1 3a-ocinhydre-2,S-methanopyride] 1,274, 5 jpvrazinei 2,1 -b}{ 1, 3 Joxarepin-§-
olate. A form of sodium (2R, 58,13aR}-7,9-dioxe- i-{{2 4 6-triflucrobenzyl jearbamoyiy-
.3,4,5.7,3,13, 1 3a-octahydro-2. 5-methancpyrido] 12", §pyrazinof2,1-b]{ 1,3Joxazepin-8-
olate may be av intermediate to the synthesis of sedimn (2R,38,13aR)-7,9-dloxo~10-{(2,4,6-
friflnorobenzylicarbamoyi)-2,3,4,5,7,9,13, 1 3z-octabydro-2, 3+
sethanopyridel 1,244, Sipyrazino[2, 1-bY 1 Jjoxancpin-§-olate. A fors of sodiurs
{IR, 58, 13887, 9-dioxo-10-((2,4,6-trifluorobenzytjcarbamoyi}-2,3,4,5,7,5.43, Ua-cetabydro-

Sloxarepin-8-olate may be the finst product in

3, 5-methanopyride1, 24, Sipyrazine] 2, t-bff

the synthesis ef sodiuns (2R, 58, 13aR}-7,9-dioxo-10-((2.4, b-trifluorobenzylcarbamoyl}-

-,“,4,‘2,7 9,13, 1 3a-octahydro-2, S-methasopyridof 1,204, 5}p)rannoiz,m, [1 3 joxazepin-8-

2. A polymorphic form or polymorph or socrystal may have properties sush as

b?oavaiiahiiit} and stability at cereain conditions that may be suliable for medicel of

pharmaseutiosl ases.

{0443 A seystaiting form of sodiam (2R, 58,13aR)-7,9-dioxo-1 0-((Z,4,6-
9
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trifluorobenzyllcarbamoyi)-2.3,4,5,7,9,13, 1 3a-0ctahydra-, 5

methanopyrido{1,2".4, Sipyrazinof2, 1-b][ 1. 3loxazepin-8-olate may provide the advantage of
bicavatiabiiity and stability, suitable for use 75 an active ingrediont ina pharmaceutiont
composition. In certain embediments, a crystailine form sodhum (2R8,58.13: Ri-7.9-dioxo-16-
{(2.4.6~riflucrobeneylyesrbamoyt-2,3.4,5,7.9,13, 1 3a-octalvdro-2,5

methasopyrido{ 1,24, Slpyrazine[2, i-0]{ 1, 3joxazepin--clate prov

vs an sdvantage of
improved blusvailability (Table 3) and/or stability (Talde 4. Variations is the crysiai structiurs
of 1 pharmaceutical drug substance or active ingredient may affect the dissolution rate {which
ay affvet bicavailabiiity, efe ), manufacturability (e.g., esse of handiing, ahifity to
consistently prepare doses of known strength) and stability {e.g., thermal stabifity, shelf life,
ete.} of s pharmaecutical drug produet ot setive ingredient. Such variations may affect the
preparation or tormulation of phammzceutical compositions in different dosage or delivery
forms, such as solid orat dosage form including tablets and sapaudes, Compared o other
forms such as von-orystaiiine or amorphous forms, erystalline forms may provide desired or
sultable hygroscupiciry, particle size controls, dissohution rate, solubility, purity, 3 physical and
chemical stability, manufacturability, vield, and/or process couivol. Thus, crystalline forms of

sodiuns (2K 38,138R)-7,9-dioxo-10-{(2,4,6-trifluorcbenzyearbamoyi}-2.3 4, S,7,8.13,1 3

oclabiydro-2, S-methanopyridof{ 1,214, 8]pyrazino{2, 1-b¥ 1.3 joxazepin-8-oiate may provide
advantages such as: improving the manufactaring process of an active agent or the sbility or
storabiiity of a drug product form of the compound or an sotive ingredient, andéor having

suitable bicavailability and/or stability as an active agont.

{3453 The vse of certain solvents has been found 1o produce differem polymosphic
forms of sodium (21,58, 132R)-7,9-dioxo-10-{{Z.4, S-trifiuorcbenzylicarbamoyly-
2,3,4,5,7.9,13, 1 3a-octahydre-2,5-methanopyridof 11,274, S fpyrazine{2,1-bjf i, 3loxazepin-§-
olate, inclading polymorphic Form L which may exhibit one or more favorable characteristios
desoribed above. {n certain embodiments, Form 1 of sodiom (2R,55,13« F7,9-dioxo-10-
{{2.4,6-viflsorabenzyhoarbamoyl)-2,3,4,5,7.9,13, Bacoctabydra-2,5-
srcthanugyrido{ 14,24, Slpyrazino{2, 1-b}{ 1,3 Joxazepin-B-nlate provides an advantage of
improved bioavatlability (Table 3 andror stability (Table 4). The processes for the
preparstion of the polemeorphs deseribed herein and characterization of these polymorphs are

descertbed n greater detail below,

10046} The compound name provided above is named using ChiemBioDraw Ultra and

10
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onc skitied in the ant understands that the compound structure may be named or identified
using other commonly recognized nesenclature systems and symbols. By way of example,
the compound mnay be named or Kootified with cormmon names, systematic or non-
systemstic names. The nomenclature systems and symboés that are commonty recognized ia
the art of chemistey incloding bt nos limited to Chomical Abstract Serviee {UAS) and
internations? Linion of Pure and Applied Chemistry (JUPAC). Accwdingly, the compound
slructnge provided shove may be naned or identified as sodbue (IR, 38, 13aR)-7 S-dioxe-10-

{(2,4,6-rifleorobenzylcarbamovt)-2,3,4,5, 7.9, 1 3, L 3a-octahydro-2,5-

roethancpyridol 1,24.5 pyrazinoi2, 1 -b][ 1, 3joxamepin-S-olate under TUPAC,
{00471 1% partoular embodiments, crystalline forms of sodiom (2R,58,13aR)-7,9-

dioxo-10-{{2,4,6-rifiuorcbenzyiicarbamoyl)-2,3,4.5,7.9,.14, 1 3a-cetabydro-2, 5-

methanopyridel 1,274, Sipyrazinof2, 1 -b]l 1,3 Joxazepin-8-olate ame disclosed.
Forouda I, Forp §

{0048} Int 2 sertain embodiment, novel forms of sodium (2R, 58, 13aR}-7,9-dicxo- 13-
{(2.,4,6-urillvorobenzyiicarbamoyl)-2,3,4,5,7.9, 13, 1 3a-vetahydro-2,5-
nethanopyrido{1.2:4 5}?}‘?METLO{2,‘i~b21!:1,3}02‘..&2‘2;)311*8“0?"16, having the following strocture

(Formuia I} sre disclosed:

an
,O "\ X L N
QDS
Moo \AG 3
O 5 ng*
{00497 In a further embadiment, crystaliine formes of sodivm (ZR,58,13aR}-7,9-dioxoe-

10402 4, 6-triflucrobenryloarbamoyiy-2,3.4,5.7,9, 13,  3a-octehydro-2,5-

methanopyrido]1),244,5pyrazinolZ, 1-bi{ 1, 3joxazepin-§-olate are disclosed.

fe0sG] Iz a certain embodiment, sodivm (¥R, 5§, 13aR}-7 $-dioxe-10-((2,4,5-
triffuorobensy oarbamoyiy2,3,4,5,7,9, 13,1 3a-cctabydro-2,5-

methanopyridof 11,24, 5 pyrazinof2, -6} i, 3joxazephi-8-olate Form 1 is disclosed.

{g051% In ose embodiment, provided s polyinorphic Form 1 ef sodium {2R,58,13aR)-
i a3 > PR £ ,

7.8-dioxo-10-{(2.4,6-wiluorobenzylicarbamoyiy-2,3,4,5,7 8,13, 1 3a-cotahydro-2,5-

o
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methanopyrido] 1,274, Sipyrazinof2, 10} 1, 3loxerepin-S-olate, wherein the polymorph
exhibits an X-ray powder diffraction (XRED) patiern substamiai!y as ghown in FIG. | andior
FiG. 8. Polymorphic sodium Form I may exhibit z differential scanuing calorimetey (DS
thermogram substantially as shown in FIG 2. Polymorphie sodium Form | may exidbit ¢
thermographic anajvsis {TGA)Y graph substantially as shown in FIQ 3. Polymorphic sodium

Form 1 may exhibit dynamic vapour sorption (D3VS) graphs substantiaily as shown i FIG 4.

D)

sy The tormm “substantially as shows in” when referving, for example, (o an

XRFL navtern, & I8C thermograrm, or 3 TGA graph inclodes a patiem, thermogram or ¢ graph

that is not necessarily dical (e those depicted herein, Hut that iy within the Hmits of

experimental etror or devistions when considered by one of ardinary skill in the art,

HUBE) Pelymorphic sodium Form T may have a unit cell as determined by erystal X-
sy ceystatiography of the following dimensions: a = 89361 (IM A b = 129202 (10 A e =
34133 A a=90% 5 90% andy =96 °,

joG34] I some embodimenss of polymershic sodium Form |, st loast one, ai least
two, at least three, at feast four, ot least five, af teast sis, af foast soven, a least cight, a1 zast
aine, or 2l of the following {a)-(§) apply: () polymorphic Form Thas an XRPD patters
substantially as shows in FEG { endfor FIG 8: (8 polymorphic sodium Forn ] has & DSC
thermogram subsiantiaily as shown in FIG 2; (¢) polymorphic sodive Form | has & TGA
graph substantially as shown in FIG. 3; () polymorphic sodium Form [has DV graghs
sebstansially as shown in FIS. 4; {e} polymorphic sodium Form 1 bas & vunit cell, as
deterroined by crystal X-ray crystaifography. of the following dimensions: 2 = §.9561 (19 A;
b=13.9202 (143 A; ¢ = 35115 (3) A;o=99 %5 =807 and v = 56 °; {§) polymorphic
sodivn Form § has an orthorhormbic erysial system; (2) polymorphic sodiam Form {hes a
PRIZ121 space growp; (o pciymcmhic sadium Form § hes & volume of 3879.2(71 A% )

potymorphic Porm | has a & value of 4; and () polymorphic Form ! bas a density of 1.614

k1
Mg/m.
{0055} 51 some crabodiments. polymorphic sodium Formn §has at Jeast one, at keast

two, at fesst three, af least four, or alt of the following properties:

an XRPD pattern substantially as shown in FIG 1 and/or BIG.
8;

12
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b, 2 DSC thermogram substantially as shown in FIR 2;
e. TGA graphs substantiaily as shows in FIQR 3;
4. DVE graphs substantislly ay shows in FIG 4; and

e, aunitcell, #5 determined by crystal Xoray crystailography, of
the i‘oiirﬁwing Gimensions 2 = §.9561 {18} A&; b=13.9202 (14}

Ao=31.1503) Ara=900%5=00% andy=90°;

{065¢6] in soime embodiments, polymorpbic sodium Form | has an XRPD pattern
displaving at least two, st Jeust three, at feast four, ot least five, or at least six of the degree
28-reflections with the greatest intensity as the XRPD pattern substantially as shown in FIG

1 and/or FIG B,

{0057} Tv certain embodiments, pelymorphic sodium Fore | bas an XRPD pater
comprising degree 28-reflections (- 0.2 degroes 26) at £.5, 161, and 23.3, Inone
smbodiment, polymorghic sodium Form Lhas an XRPD paticen comprising degree 26+
refiections {+/~ 8.2 degrees 28} ar 5.5, 16.1, and 23.3 and one or more of the degroe 20-
reflections {+- .2 dogrees 20) at 22.1, 28.5, and 22.5. In one embadiment, polyvinorphic
sadium Form | bas an XRPD pattern comprising degree 28-refiections (+/- 0.2 degress 20} at
3.5, 16.1, and 23.3 and one of the degree 20-reflections (+/- 3.2 degroes 28) 51 22.1, 28.5, and
22.3. f one embodiment, polymorphic sodium Form 1 has an XRPD pattern comprising
degree 20-reflections {(+/- 6.2 degrees 26} at 3.5, 16,1, and 23.3 and two of the degrse 28-
reflections {+/- 3.2 degrees 26) 26 22.1, 28.5. and 22.5. tn one embodiment, polymorphic
sodhum Form 1 has an XRPD pattern comprising degree 28-reflections (#/~ 0.2 degress 29) at
5.3, 161, and 23.3 end three of the degres 28-refloctions {+/- 0.2 degroes 29) at 22.1, 285,
and 72.3. In one eimbodiment, polymerphic sodiam Form I has an XRPD panern comprising
degree 20-reflections (+/~ .2 degrees 28} ut $.5, 16.1, 23,3, 22,1, 285, and 22.5. inone
embodiment, polymosphic sodiem Form T has an XRPD pattesn comprising degree 28~
refiections (+/- 0.2 degoees 26) 81 8.5, 161, 23.3, 20,1, 28.3, 22.5, 19.5, and 26.6. in ope
embodiment, polymorphic sodiurs Form 1 has ax XRPD pattemn comprising any three degree
28-sefloctions {+/~ 8.2 degrees 26) selected from the group consisting of 5.3, 16.1,23.3, 22,3,

28.5,22.5,19.5, 26.6, andd 17.9.
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Phavmacessical Composit

f0058] For the purpases of administration, in sertain embodiments, the compounds
desoribed horeln are administered as a vaw chemionl or are formulated as pharmaceutical
compositions. Pharmaceutical compositions of the present invention comprise 2 compound of
Formula (11, inciuding foras and corcrysials thereof, and a pharntaceutically acouplable
carvier, diluent or excipient. The compound of Formula (1) is prasent in she sompaesition in
an amonint which is offzctive % treat & parteular disease or sondition of interest. The activity
of compounds of Formula (I can be deterntined by one skilied in the art, for exampic, a5
desoribad in co-pending application Serial No. 14/133,855, i¥ed Decernber 19, 2013 entitted
“POLYCYCLICCARBAMOYLPYRIDONE COMPGUNDE AND THER
FHARMACEUTICAL USE™. The activity of compounds of Formula (1) can also bo
determined by one skitled on the art, for example, 23 described is co-pending POT Sarial No,
1B20134076367, fifed December 19, 2043 entitied, “POLYCYCLIC-
CARBANMOYLPYRIDONE COMPOUNDS AND THEIR PHARMACFEUTICAL USE.”
Appropriate concentrations and dosages can be readily determined by one skitied in the art,
in certain einbodiments, # corapound of Formala (T is present in the pharmaceutica!
compesition in an amount from sbout 25 mg o about 500 mg. In centain embodiments, &
compound of Formula (11} is present i the pharmacentical corsposition: in an amount of

about 160 my to abows 300 mg. In certain embodiments, a compound of Fonmuia (i is

present in the pharmuceutical conposition in ss smount of about § mg & about 100 my, In
cerain ermbodiments, @ compound of Formula (1) {s present in the pharmaceusical
composition in an amount of about 25 mg to about 100 mg. In certain smboediments, 2
vompeund of Formula (11} is prosent in the phanmaceutical composition in an amount of
abeut 30 rag to about 100 mg. In certain smbodiments, a sompound of Forimula €11) ie present
in the pharmaceutiesl composition in an amount of about 3 mg 1o about 100 mg, In centain

embodiments, a compound of Formula (31) is presest in the pharmacentical composition in an

amount of about S mg, 25 mg, 50 me, 75, mg, 100 me, 200 my, 300 mg, 400 mg or about
g,

Formula 1Y
{06593 Provided are alsc compasitions comprising at feast one polymorph fa.g, any

one or more of Formula 1 polymorphic Forms 1) as described herein. In 2 pertioular

embodiment, a composition compising Formula if polymorphic Form 1, desoribed bereis i

14
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provided. In other smbodiments, the compositions deseribed herein spay vomptise
substantiaily pure polymorpbic fors, or may be substantiafly free of other polymorphs

and/or trapurities.

{3060} in some emnbodimenis, the composition comprises a polyms o«'plm, form of

sodinm (2R, 38,1 3aR)-7,9-dicx0-16-{(2 4,6-villuorobenzyhicarbamayl}-2,3,4,5,7,9, 13, Ja-

Tovragivof2, 1-h i1 Sloxazepin-S-olate, In certain

ecighydro-2 S-methanopyridaf 17214,
embadiments are provided compositions comprising a potvmorphic form as described herein,
wherain the sodivm (2R, 38, 13aR)-7,9-dinxo-10~((2 4. 6trithiorobessy Dearbarsovi)
3.3.4,5,7.8,13, 1 3a-octahydro-2, S-methanopyridol 1,294, Sipyrazine[ 2, 1-bi[ 1, 3]exazepin-8-
oiate within the composition is substaniially pure (e, sabsiantially pure Form {1 in
pasticalar embediments of compositions comprising a polymorphic form of sudium
{2R,55,1%aR)-7, 4 -dioxo~10-{{Z,4,6-rifluorebenzylloarbameyt}-2,3,4,5,7,9.13, 1 3a-~ocizhydro-
2 3-methanopwide] 1,254, Sipyrazinol2, L-b]{ 1,3 Joxazepin-B-olate, at least about 5%, at least
about 0%, af least ahout 70%, at teast about 80%, st Jeast about B3%, at feast about $0%, at
st about 8455, st Jeast about 6%, a: ieast about $7%, at least about 8%, or at least sbout
99% of sodbum (2R, 58, 13aR}-7,9-dioxo-10-((2,4.5-¢1 Runrobenzylearbamoyiy
2,3.4,5.7,9,13, 1 3a-ootahydro-2, S-methanopyrido] 1,214, 5 Jpyrazino[ 2, 1-bl 1, 3loxazepin-8-
olate preseat ip the compoaition is Formula T, Form 1, disclosed hereln. In centaln
cmbodiments, the composition includes at feast about 5096, u? Jeast about 60%, at least about

2

5%, at least about 40%, at least about 83%, at Jeast about 90%. at Jeast abaot $5%, at least
ahout 96%, at least zbour 97%, at least abowt 98%, or at least about 9% of Form 1 of sodium
{3R.58,138R)-7.9-dioxo-10(2,4, 6-trifluorobenzyijcarbamoyi}-2.3,4.5,7,8.13, 13a-octabydro-

{1, 3 joxazepin-8-olate,

2, S-methancpyridol 274, Spyrazine{2, 3-

[Bo61 In sther embadiments of compositions comprising 2 polvmorphic form
disclosed hereln, fosa than about 50%, iess then ahout 40%. less than aboul 30%, less than
about 20%, less than about 10%, loss than about §%, Tess than about 4%6, eas than ebout 3%.
fess than about 2% or less than about 1% of sodium (ZR,58,134R)-7,9-dioxe-10-((2,4.6-
wrifluorchenzylicarbamoyii-2,3,4,5,7,.9.13, 1 3a-octalrydro-2, 5~

methanopyridol 1,244, Sipyrazine]?, 1 -6} 1,3 loxazepin-§-olate prosent in the composition arc

£

other polymorphs of sodium {2R,58,13aR)-7,9-dlox0-10-{(2,4,6-wiftuos robenryoarbamaoyl}-

2.3.4,5.7,8.13,13a-cotahydro-2, S-methanopyrido] .24 Slpyrarinu(2, E-b]i 1, Sjoxazepin-8-

olate and/or impurities.
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{0662} in yet other srnbediments of compositions comprising the poivmorphis; forsas
disclosed herein, impurities make up less than abuwst 5%, Tess than about 4%, }san abot

s

3%, less than abowt 2% or less than about 19 of the tomi mass relative to the reass of the
polymorphic forms present. Impurities may, for cxample, inciude by-products from,
synthesizing sodium (GR.58,13aR)7,$-diono-10-{24,6 triftuorobenzy Dicarbamoyil

2.3,4,5,7,5.13,1 3a-octahydro-2, S-mothanopyrido] 1,24, Sipyruzine] 2, § B3, 3oxarepin-§-

clate, comarninauts, degradation products, other polymorphic forms, amorphous form, water,
and sefvents. In certaln embodiments, impurities inclede by-products From the process of
synrhcsizin g sediun (2R, 38, 13aR}-7,9-dioxo- L0-((2.4,6-triffeorobenzy Hcarbarsoy ()

2,38 13,13z-octahydro-2, S-methavopyrido 1,214, Sipyrazino{2,1 -b][1 Sjoxazepin-8-
olate. In certain embodiments, impurities include comaminants from the process of
syuthesizing sodiem (ZR,55,13aR}-7,9-dioxa-10-{{2.4,6-irifluorobe: nzyearbarnoyh-
1,3.4,5,7,9,13,1 3u-ootabydre-2, S-metuanopyridol i V204, Slpyrazinel 2,103, S loxanc pin-$-
olate. In certain embodiments, inmpurities include degradation producss of sediure
{2R,38,13eR)-7,9-dioxo-10-({2,4,5-wifluarobe mzyearbamnoyly-2,3,4.3,7,9,13,13a-octahyidro-
2. 5-methanopyrido 17,214, Slpyrazine{2,1-b}{ 1, Sloxazepin-R-olate, In certzin embodimests,
impusities include other polymorphic forms of sodium (2R, 38,13aR)-7,9-dioxo-10- {(2,4,6
irifuorcbenzyDcarbamovl}- 2.3 4,5,7,9,13, 1 3a-octakydre-2, 5

methanopyridof[ 1,274, Stpvrazine)2, 1-b1 1, 2 loxazepin-8-olate, In cortain embodiments,
120 b e g ] :

impnurities inclode water or solvent. In certain embodiments of compositions comprising &
pelymatphic form disciosed herein, impurities are selected fom the group consisting o7 by
prodocts from synthesizing sodium (OR.38,13aR)-7,9-dioxc-10~(3,4,6-
trifiucrobenzylvarbemoyiy-2,3,4,5,7.9,13, 1 3a-actabydro-2, 5+

methanopyrido] 1%.27:4, Sipyraziao{2, 1-b){ 1, 3joxazepin-8-olate, contaminents, degradation

produets, other polymorphic forms, water, solvenis and combinations thereof.

{00633 in vet other embodiments, the somposition comprising Formula I, Forn §
disciosed herein has less than about 5%, fuss than about 4%, Joss than about 3%, less than
about 2%, or less than about 1% by weight of amorphous or nen-coystaliine sodium

{2R, 58,13aR}-7,9-dioxo~10-({2,4,6-triffuorobenzylcarbamoyl)-2,3.4,5,7.8, 13, | 3a-octahydes-

Z5-methanopyrido] 1,274, Slpyrazine{2, 1-bI[ 1, 3 lonazspin-8-nlese.

{00643 in some embodiments, the term “substantially pure” or “sybstantizlly free”

with respect 0 & pasticalar polymorpbic form of 2 compound means that the composition

16
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comprisiug the polyworphic form covlaing Jess than 95%, less than 50%, less then 8076, loss
tan 70%, tess than 65%, less Sian 5%, less than 53%, less than 5U%, lcss than 40%, less
than 3%, fess than 20%, iess than 13%, less than 10%, less than 5%, or jess than 1% by

e forms and/or impyrities. In certain

weight of other substaness, incleding other polyme
embodiments, “substarsially pure” or “substantislly free of” refhrs 1o a substance free of other
substasices, including othes polymorphic forms and/or imparitics. Impurities may, for

example, include by-products or left over reagents from chemicel reactions, contasinants,

degradation products, other polymaorphic torms, water, and solvents.

Administration

{0063} Adsministration of the sompounds disclosed heraln in pure fovm or in an
appropriste pharmaceutical cotipesition, can be casried oul via any of the accepted modes of
administration of agents for serving simifar utilities. The phannacestical compositions
deseribed herein can be preparsd by combining & compound disclosed hereip with an
appropriste pharmacetically acceptable carticy, dituent or excipient, and may be formulated
inie preparations in soiid, semi-suiid, liquid or gaseous forms, such s tabiets, capsules,
powsders, granuies, ointments, sclutions, suppositories, injections, inhalants, gels,
microspheres, and acrosois. The phanmsccutical compositions of the invention van be
prepared by combining a compound of the invention with an appropriaie pharmacaptically
acceptible carriey, dilvent or excipient, and may be formulawed info preparations in solid,
semi-solid, liquid or gaseous forms, such as solid dispersions and solid solutions. Typical
routes of adminisiering such pharmaseutical compositions include, without lnmitation, oral,
topical, transdermal, inhalation, parenteral, sublingual, buccal, vectal, vaginal, and inuanasal.
In one embodiment, the pharmacentical compositions is prepared for orel sdministration. na
spacific embodiment, the phannagewtival compositions is a tablet. Fharmaceutical
compositions of the invention are formulated so as io allow the active lngredients contained
{hersin io be bioavailable upon adminisirations of the composition 1o a patient. Compositions
that wiit be administered to a Subject ot patient teke the form of ope or more dosage units,
where for example, 2 tablet may be a single dosage unis, and 2 coniainer of a compound of
the jrvention in acrosol form may hold a pherality of dosage units, Actual methods of
presering such dosage forms are known, or will be apparent, to those skitlad is this act; for
example, see Remington: The Science and Practice of Pharmacy, 20th Edition {Philadeiphia

College of Pharmacy and Science, 2000). The composition 10 be edministered wiil, in any
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B

event, corain & therapeatically effective amotnt of & compound of the invention for

ireatment of a disease or condition of interest in accordance with the teachings of this

disciosurs.
10066} The pharmaceatical compositions disclosed herein may be prepared by

meshodology well known In the pharmuceutfcal art. Fur exaoply, @ phureacsotical
compositics intended o be administered by injection can be prepared by combining a
compound of the isvention with steriie, distitied water 5o as to form & soluticn. A surfactant
may be added 10 faciiitaie the farmation of a homogeneous solution or suspension.
Surfactants sre compounds that non~eovalently Interact with the compound of the fnvention
50 as 1o faeilitate dissolution or homogeneous suspension of the compound in the agueass

delivery system,

For examnple, 2 solid pharmaceutica! composition intensied for oral
sdindnistration cgn be propared by mixisg 3 compound of the invention with & lsast one
suitable pharmaceutical excipient to form 2 solid preformulation composition, whick thes
aity be readily subdivided into equally effective unit dossge forms such as tableis, pitls and
capsuies. Accerdingly, in vie embodiment, s pharmecentical composition is provided, which

includes a compound of Formuts (I1) and & pharmacsutical excipient.

[e68) The compounds disclosed herein are administered in 2 therapeotically
efizctive amount, which will vary depending upon a variety of factors inchuding the activity
of the specific componnd employed; the metabolic stability and lengi: of action of the
compound; the age, body weight, gencral hesith, sex, and diet of the patient; the mode and
time of administration; the raie of excretion; te dnug combination; the seyerity of the
particutar disorder or condition; and the subject undergoing therapy. In some emhodiments,
the compounds of the inveution can be adiministered ajone of in combination with other
antiviral agests once or twice daily for as long as the pationt is infreted, latently infeotad, or

o prevent infection {e.g. for multiple years, months, weeks, or days).
¥ A

Combination Therapy

{0069] In one embodimens, a mothod for weating or preventing an HIV infecsion in a
buman having or at risk of having the infection is provided, comprising admiuistering to the
hunan 3 therapeutically effective amount of a compnund disclosed herein in combination

with a therapentically sffective amount of one or more {e.g., one, two, three, 62 or two, or

8
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ane to thiee) additional therapeatic agenis. o one embadiment, & methead for ireating an HIV
infection in a human having or a1 tisk of eving the infection is provided, comprisiag

adminisiering to e Iunan a therapeatically effective amount of 4 corapound disclosed

herein it combination with a therapeutioally effective amount of one or more {e.g., one, twe,

Y007¢ in one embodiment, 8 method for ireating an HIV infection in & human having

3

2 administering to the buman 8

ar af risk of having the infection is provided, compris

therapeatically effective amount of a compound or composition disciosed herein in

combination with a therapeuticatly effective amount of one or more {e.4.. ope, Two, thyee, one

or two, of one to three) additional thempeutic sgents,

60713 In certain embodiments, the present invention provides a method for treating
an HIV infention, comprising adminisiering (0 a patient In nced thereof a therapeutically
effective amount of a compound ur camposition disciosed hesein in combination witha

therapeutically effective smount of one or more additional therpeutic agents which are

suimable for reating an HIV fnfection.
18072%

Oine erphodimant provides s compound disclosed berein in combination with

one or more (6.3, one, two, tiree, one of two, or one to three) additional therapeutic agents
for ase in 2 method for treating or preventing an HIV infection in a human baving or st sk of
having the jnfection. One embodiment provides a compound disclosed herein in combination
with ene oF miore {&.6., oue, twe, three, tue o two, or one 10 three) additional therapewtic
agents for use in a method for veating an HIV infection in o hureas having or at risk of
having the infection. One embodiment provides a compound disclosed herein foruse ing
methed for seating or preventing an HIV infection in a human having or at risk of having the
infestion, wherein the compound is adminisiered in cornbingtion with one or more (e.g.. one,
wo, three, one or fwo, or one © thres) additional therapeutic agents. One embodiment
provides a compound disclosed berein for use in a method for treating an HIV infection in a
human having or at risk of having the infection, wherein the compound is administered in
combination with ane or more (.8, one, twa, three, one of two, of one o three} additicnal
therapeutic agenis. In certain embodiments, the present nvention prevides a compound
disclosed herein in combination with one or more additional therapeutic agents which are
quitable for weating an FIV infoction, for use in 2 method for treating an HIV infection. In

certain smbodiments, the presen: fnvention provides a compound disclosed herein foruse In a

i9
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method for treating an HIV infection, wherein the compound is administered in combination

with one or more additional therapentic agents which are suitable for treating an IV

infection.
{08731 One embodivaent provides the use of a comporad disclosed herein thereof, in

combination with One or more {e.g., ong, twe, thret, Ohe OF Iwa, oF ane 1 three) additiony
therapeutic agenis in the manufacture of a medicament for treating or proventing an HiV
inteotion in a human having or af risk of having ihe infoction. One embodiment provides the
use of a compound disclosed herein in combination with one or more {e.g.. one, two, three,
one or IQ, 0 one o three) additional therapeutic agents 1t the manufuctare of 2 medicament
for treating an HIV infection in 2 human having or af risk of haviog the infection. One
smbodiment provides the use of 2 compound diselosed herein In the mansfacture of a

medicanm

et for treating or preventing an HIV infection in g buman having or at risk of
faving the infection, whorsin the compound is administered in combination with ong o more
{e.g., ong, two, firee, one or two, or onre 1o three) additional therapmttic agents, One
syobodiment provides the use of g compounst disclosed herein thereof, in the manufaciure of 2

medicament for weating an HIV infect

o in & human having or at risk of haviag the
infection, wherein the compound s adwinisivred in combination with one ot more { ¢.8., OBL,
o, thyee, one or twa, oF ope o three) additional therapentio agents. In cortain ambedinents,
the prasent inveation provides the use of a compound disclosed herein thereof, in
combination with one or more additienal therapeutic agents which are suitable for treating an
HIV infoction, in tresting sn HIV tnfecton. In vertain embodiments, the present invention
provides the use of & compound disclosed herein thereof for treating an HIV infestion,
whereln the compound is administered i combination with one or more additional

therapentic agenis which are suitable for veating an HIY infection.

{90741 A compound as disclosed herein {¢.g., any compound of Formala () mav be
combined with one or more additiona! therepeutic agents in any dosage amount of the

compound of Formuda I {e.g., from 58 mg to 1000 mg of compound).

160753 in cne embodiment, phannaceutical compositions comprising a compound
disclosed herefn in combination with one or more {e.g., one, two, three, One o two, of e 0
hree) additional therspeutic agents, and a pharmaceutically aceeptable carvier, diluent or

excipient are provided,
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{0676} in one ambodirnent, combination pharmaceutical agants compyising a

compnund disclased heroin in combination with one of more (8.8, o8, twe, B, oBe of

fwo, or ime fo thres) additional therapeutic agents are provided.

{04771 i1 one embodiment, kits comprising a compound disclosed hersin in
combination with one or more (2.g., one, twe, thrse, oae o (w0, or one to three) additional
therapeutic agents are provided.

-

{0078] i the above embodiments, the additionsl therapeutic sgent may be an arti-
HIY agent, For examiple, ln some embodiments, the additional therapeutic agent is selected
from the group consiating of HIV profease inhibitors, HEV non-nucieoside iuhibitors of
roverse transcriptase, HIV nucicoside or nucleotide inhibitors of zeverse transcriptase, HIY
integrase inhibiiors, FIV non-cataiytic site (or aliosteric) integrase inhibitors, entry Inbibitors
{e.g.. CCRS inhibitoss, gpd1 inhibitors (.., fusion inhkibitors) and CD4 attechment
inkibitors), CXCR4 inhibitors, gpl126 inkibitors, GEPD and NADH-oxidase inhibitors,
compounds that wrget the HIV capsid {“eapsid inhibitors™; .., capsid polymerization
inhibitors er capsid disrupting compounds such as those disclosed in WO 2013/006738
{Gilead Sciences), 1S 2013/016548% {University of Pennsylvania), snd WO 2013/006792
{Pharma Resources), pharmacokinetic enhancers, and other drugs for reating HIV, and

sombinations thereef,

{80751 i other smbodhiments, the additional therapeutic agent may be an anti-HIY
agent, For example, in some ombediments, the additional therapectic agent is selected from

the group consisting of HIV protease inhibitors, HIV non-nucleoside or non-nuclectide

inhibitors of reverse transcriprase, HIV nucteosice or nucleotide inhibitors of reverse
transosiptuse, HIV integrase inhibitors, HiV non-catalytic siw {or allosteric} integrase
inbibitors, FIV entry inhibitors {e.g., CCRS inhibitors, gpdl inbibitors (L., fosion inhibitors)
rd O attachment inhibitors), CXCOR4 inhibitors, gpl20 inhibitors, GEPD and NADH-
oxidase inhibitors, HIV vaccines, HIV mataration lnbibitors, latency reversing sgeats (2.4,
histone deacerylase inhibitors, proteasome inhibitors, protein Kinase C (PKC) activators, and
BRDS inhibitors), compoumds that target the HIV capsid (“capsid iohibitors”; ¢.g., capsid
solymerizetion ishibitors oy vapsid disrupting compounds, HIV nucleccapsid p7 (NCp7)
inhibitors, HIV p24 capsid protein inhibitors), pharmacokinetic enhancers, immune-based
therapies {e.g., Pd-1 modulators, PA-L1 mostuletors, foll ke receptors modulators,, H-15

agonists, ), HIV antibodies, bispecific antibodies and “antibody-jike” therapeatic proteins

21
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{e.g., DARTS®, Duobodies®, Bites®, XmAbs®, TandAbs &, Fab devivatives) including
those targeting HEV gp120 or gp41, combination drugs for HIV, FIIV o517 mairix protein
inbibitars, 1L~13 antagonists, Peptidyl-prolyi cis-frans isomerase A modulators, Protein
disulfide isomerase inhibitors, Complement CSa reoeptor antzgonists, TINA methyltrans ferase
inkibitor, BTV vif gene modsiators, Vif dimerization antagenists, HIV-1 viral infectivity
facier inhibitors, TAT protein inkibitors, HIV-1 Nef medulators, Hek TYrosing Kinese
modelators, mixed kneage kinase-3 (MLK-3) inhibltors, BIV-1 splicing inhibitors, Rev
protein ishibitors, Infegrin antagonists, Nucieoprotein inhibitors, Spiicing factor modulstors,
COMM domain containing protein | mwdulators, HIV Ribouucicase H inhibitors, Retrocyelin
modiiators, CDK-$ inbibitors, Dendritic ICAM-3 grabbing nonintegrin | inhivitors, HTV
GAG protein inhibitors, HIV POL protein whibitors, Complement Factor H modelaiors,
U’biquit'm ligase inhibitors, Deoxyeytidine kinase inhibitors, Cyelin dependsut kinase
hibitors Proproteln convertase PCS stimulators, ATP dependent RNA hellsase DDYIX
inhibitors, reverse wansoriplase priming complex inhibitoss, HIV gene therapy, PI3K
inhibltars, sompounds such as thase disclosed in W 2013308732 (Glicad Seiences), US
2013/5165489 (University of Pennsylvania), WO 2013/051096A1 (Boehringer Ingeibeim),
WO 2665/062283 (Bochringer Ingelueim), US26140221386 (apan Tobacso),
US20148221378 (Japan Tobucoo), WU 2610/130034 (Boelringer Ingelheim}, WO
20137139064 {Gilsad Sciensces), WO 20127145728 (Gilkesd Sciences), WO2012/003497
{Gilead Seiences), WOZ2014/100322 (Gilcad Sclences), WO2012/145728 ((Hlead Sciences),
WOI013/15%064 (Gi&cad Scignces) gnd WO 2012/003498 (Gilead Seiences) and WO

\

13/046 arma Resources), and other drugs for treating Y, and combinations
thereof.
{oosai In cenain embodinents, the additiona! therapewtic is selected from the group

consisting of HIV protease inhibitors, HIV non-nucieoside or non-nucieotide inhibitors of
reverse transcriptuse, FIV nucleoside or nucleotide inhibitors of reverse transoriprase, HTV
iniegrase inhibitors, MY non-catalytic site (or allusteric) integrase inhibitors,

pharmacokinetic enhancars, and combinations thereot,

HEH A In corlain embodiments a compeund of Formala (i1 is formalated as a sablet,
whiel may optionaily contain one o7 more other sompounds useful for treating HIV. Ia
sertabn embodiments, the tablel can contain another active ingredient for treating HIV, such as

HIV protease irdibilors, HIV non-neclzoside or son-ruckestide inhibiors of reverse
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wanseriptase, HIV nuclesside or nucleotide inhibitory of reverse ranscriptase, HIV integrase
inhibiters, FIV nos~catlytic site {or allesteric) hntegrase inhibitors, pharmacokinstic

snhancers, and combinations thereof. In certain embodiments, il tablet can contabs one or
more active ingredients for reating 1Y, such as HIV nucleasids or nusleotide intibitors of

reverse transcriptase. In certain embodiments, such tablets are suitable for once daily dosing.

fecgal In firther cmbediments, tie additionsl therapeatic ageat is sciacted from one

or o off

(1) HIV protease inhibitors sclected fom the group consisting of amprenaviz,
atazsnavly, losamprenaviy, indinaviy, lopinavir, ritonaviy, nelfinavie, saquinavir,
tipranavir, brecanavir, damapaviy, TMC-126, TMC-114, mozenavir (DMP-450), JB-
2147 (AGETTE), LT36423, ROO334649, KNI-272, DPC-681, DPC-684,
GWRLE3ESY, DGLY, PPL-LOD, DG3A, and AG 1859;

{2} HIY non-pecleoside or sor-nmusleotide inhibiiors of reverse transcriplase selected
from the group consisting of eapraviring, emivirine, deiaviriding, efavirenz,
nevirapine, {+) calapolide A, cravirine, SW5634, DPC083, DPC-961, DPC963,

MIV-130, TMOC-129, rilpivirine, BILR 335 B8, VRX 840773, lersivirine (UK-
453061}, RDEASGS, KMGE23 snd MK-143%;

(3) HIV mucleoside o nucleotide inhibitors of reverse transeriptase selected fom the
greup consisting of zidovudine, emtricitabine, didanosine, stavading, zafcitabine,
tamivudine, shacavir, shacavir sulfate, amdoxovir, sivesitabine, alovuding, MIV-210,
£ FTC, D-44RC, emtricitabine, phosphazide, forivisdine tdoxil, apricitibine
(AVXTS4), KP-1461, G8-9131 (Gilead Sciences), fosalvadiae tidoxif {(formerly RI¥
99 00663}, tencovir, tenniovir diseproxil fumarate, tenofovic alafenamide, tenofovir
afafenamide hemifamarate, tenofoviy aleferanmide fumurate (Gilend Scieneesy, GS-
7340 {CHilead Sciences), $S-914% (Giicad Bcionces), adefovir, adefovir dipivoxil,
CMX-08] {Chimeriy) and CMX-137 (Chimerhy);

(4) HIV intagrase inhibitors selected from the group consisting of eprowsmin,
derivativas of curcumin, chiceric acid, dertvatives of chicorie acid, 3,5+
dicatfooylguinic acid, derivatives of 3,5-dicaffeoylquinic acid, surintricarboxylic avid,

srivatives of aurintricarboxylic acid, caffeis aeid phencthyl ester, derivatives of

fieic acid phenethyl ester, tyrphostin, derivatives of tyrphestin, guercetin,

23
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derivatives of quercetin, 8-1380, AR-177. 1.-870812, and 1-870810, raisogravir,
BMS-338158, GSK384735C, BMS-T67035, MK-2048, BA 011, elvitegravit,

dobstegravie, doluiegraviy sodium, and GSK-744;

(6} HIV non-catalytic site, or allosterde, intagrase inhibitors (NCING inciuding, but
not Hmited to, BI-224436, CXUS1s, CXO3048, CX14442, coropounds disciosed m
WO 2009/062285 (Rochringer Ingelbeim), WO 20107130034 Rochringer Ingelhicim,
WO 2015/1 59084 ((ilead Sciences), WO 2012/145728 (Giiead Sciences), WO
2012/003457 (Gliead Sciences), Wi 2012003498 {Gilead Scicnces) asch of which is

incerporated by references in s entivety hatain;

{73 gp41 tuhidbitors selecred from the group consisting of enfuvirtide, sifuvirtide,
aibuvirtide, FROOEM, and TRY £ 144;

(8} the CKCR4 inkibitor AMD-070;

(%) the entey inhibitor SPOTA;

{16} the gpi20 iuhibitor Bh4S-488043;

(31} the G6PD and NADH-oxidase inhibitor fmmuniting

{12Y CCRS inhibitors selected from the group consisting of aplaviroe, vieriviroe,

maravimc, cenjesiviroe, PRO-140, INCB15030, PF-23279% (Pfizer), and

(13} CD4 attachment inhibitors selected from the group consisting of thaliumab
{INB-355) and BMS-088 (BMS-663063);

14} pharmacokinetic enfmncers selected from the group consisting of cobisisiat and
P £ g
Se1-452; and

{15} other drugs for weating HIV selecred from the group consisting of BAS-108, $P-
452, REP 9, SP01A, TNX-355, DES6, OTN-93, ODN-112, ¥GV-1, PA457
{bevirimat), HRG214, VGN-410. KD-247, AMZ 0626, CYTI9007A-221 F1IY,
DEBIG-0Z3, BAY 50-4798, MDXO1G (ipilismumab), FRS 118, ALG 889, and PA~
1056040 (PA-040),
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and combinations thergof.

f30831 In curiatn embodiments, the additional therapeuiic agent is scledied from one

o meys aff

{1} Combinaticn drugs sclected from the group consisting of ATRIPLA®
{efavirenzotenofovie disoproxil fumarate remricitabing), COMPLERA® or
BVIPLERA® {riipivirine+tenofovir disoproxi! fumarate remuriciabine),
STRIBILD® {eivitegravir+cobicistatitenofoviz disoproxil fomarste +emtrisiiabine},
dohstegravir + ahacavir suifale Hamivudine, TRIUMEQ® (dolutcgravic + abacavis ¢
famivudine) , lamivudine + nevirapine + zidovudine, dolutegravirsrilpiviring,

dofutegravivtriipivirine hydrochloride, atazanavir sulfae + cobicistat, arazanaviy +
cobicisiat, davunavir + cobisistat, efavirenz + lamivadine 4 enufovir disoproxil

fumarate. tenofovir alafenamids hemifimarate + emiriciiabine + cobicistat +

elvitegravir, fenofovir alafenamide hemifinmarate + cmiricitabine, tenofovir

alafenamide + emtricitabine, tenofovir alafenamide hemifumarate + emirichabine +

rilptviring, tenofovir zlafenamide + emiricizabine -+ yilpivirine , Vace-dx +

nsin, datunavit + fenofovir alefenamide hemifumeraiet emtricitabine +

coblcisist, APH-0812, raltegraviy + lamivuadine, KALETRAR (ALUVIA®,

Topinavir+ritonavir), alazenavie suifite + vitonavis, COMBIVIR®
{zidovudine+lamivudine, AZTHITC), EPAICOM® (Kivexa®, abacavir sulfate
slamivuding, ABCH3TC), TRIZIVIR® {ahscavir suifate+

ABCHAZTHITC), TRUVADAS (encfovir disoproxil fumarate +emtricitabine,

dovudine+lamivudine,

TOF+ETC), doravitioe + lamivudine -+ tenofovir 4 soproxil fumarate, deravirine +
lamivudine +iencfovir disopmxii, tanofovir + tanivadine and lamivudine +

tenofovir disoproxi! Bunarste;

(23 HIV protease inhibitors selected from the group consisting of amprenavin,
atazanavir, fosamprenavie, fosamprenavis calciom, indinavis, indinavir sulfate,
lopinavir, ritonavir, nelfinaviy, nelfinavir mesylate, saquinavir, ssquinaviy mesylate,

tipranavir, brecanavir, darunavir, DG-17, TMB-637 (PPL-100) and TMC-31091%;

(3) HIV non-nucieoside or non-nucleatide inlibitors of reverse transeriptase selected
from the group consisiing of delavirdine, detavirdine mesylate, nevirapine, eraviving,

dapivirine, doravirine, rilpivirine, efavirenz, KM-023, VM- 1581, lentinan and AIC-

23
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252;

{43 BV nucleoside or nucleotide inhibitors of reverse nanseriptase selected from the
growp copsisting of VIDEXN® and VIDEXE BC (didanosing, 4dl), zidoveding,
entricitabine, didanosine, stavedine, zaleitabine, lamivadine, consavudine, abacavir,
abagavle sallate, amdoxovly, elvucitubioe, alovading, phuspharil faivudise sidoRil,
aprichiabine, amdaxovir, KP-1461, fosaivadine tidoxil, tennfoviy, wnofovic
disoprovil, tenofovir disoproxil fumarate, tsrofovir disoprexi! hemifomarete,

fenofovir ainfenamide, tenofovie alafenmmide hemifimarste, enofoviy alafinanide

fumarate. adefoviy, adefovir dipivextl, and festingvir;

*

{3) HIY integrase inhibitors seiscted from the group consisting of curcumin,
derivatives of curcumin, chicoric acid, desivatives of chicorie aid, 3.5-
dicaffeoyviquinic acid, derivatives of 3, 5~dicaffeoyiquinic acid, asrintricarboxylic acid,
derivatives of atrintrivarboxylie acid, caffeic aeid phenethy! ester, derivatives of
catfeie acid prensthyt ester, tyrphostin, derivatives of tyrphostin, quercetin,

derivatives of quercetin, raltegravir, sivitegravir, dohgegraviy and cabotegravir,

{6} HiV non-catalytic sjte, or alicsterie, ntegrese inhibitors (NCINT sclected from the

group consisting of CX-03168, CH-05045 and CR-14442;

{7) HIV gpdt inhibitors selected from the group consisting of enfuvirtide, sifuvirtide

and albuviride;
{(#) HIV entry inkibiors selected from the groug consisting of cenicrivirae;

93 HIV gp12d inhibitors selected from the group consisting of Radha-108 (Recepioh
8F g g 4 pLo:;
and BMS-66306K;

(18] CCRS wwhibitors selected from the group consisting of aplaviroe, vietivires,
maraviroe, cenicriviroe, PRO-146, Adaptavir (RAP-101), sifeviroc (TD-6232), TD-
0680, and vMIP Haimipu)

{11} CI34 atlachument inhibitors selected from the gooup consisting of ibaltzumab;

(12) CXCRS iraibitors selecied {rom the groep consisting of plerixafor, ALT-1188,
vMIP and Halmipu:
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{13} Phasrnacokinetic enhancers seleeted from the group consisting oi cobicisial and

ritonavie

{14} Imunne-based therapies sclected from the group consisting of desmaViy,
fnterleukin-7, plaquenit {hydroxychiorequine}, proteukin (aldesieukin, 1.2},
interferon aifa, interferen alta-2h. interforon alfand, pegylated Eaterforon aliz
interibron gamima, hydroxyures, mycophenctae mofetil (MPA) and its aster
derivative mysophenolate mofetil (MMF), WH-10, ribaviris, 1L-2, 1L-12, polymer
polyeibylencimine (PEL, Gepon, VGV-1, MOR-Z2, BMS-936559, woll-tike receptors
modulstors {tirl, 2, 13, ted, tieS, theg, she7, el, thrd, Arig, e, el and dri3),

rintatolimod and IR-103;

{153 H1¥ vaceines selected from the group consisting of peptide vaccines,
recombinant subunit proteds vacsines, live vector vaccines, IDNA vascines, viras-like
particle vaccines (pseudovirion vaceine}, CD4-derived pepiide vaceines, vaccine
comingtions, repi2i (AIDSVAX), ALVACHIV (VCPIS2IVAIDSVAR BE
{gp120) (RV144), monomeric gp120 HIV-1 subtype C vaccine (Novartis), Remuse,
TYV-1, Contre Vi, AdS-BENVA-48, DCVax-861 {CDX-2401}, PEP-640F, Vace-4x,
Vace-C5, VAL-AS, multiclade DNA recombinsat adenovirus-5 {rAdS), Pesavan-G,
YRC-HIV MABOGG-OU-AB, AYX-181, Tat Ovi vaceine, AVZ-201, HIVLLAMP-vay,
A4S, ADRS-GRIN, NACOM3/VESP 15A-31, pohy-ICLT adjuavanted vaceines,
Tatfmmaone, GTU-mulEEIY (FIT-08), AGS-004, gpi40{delia V2 TVI+ ME-54,
rYSVIN HIV-1 gag vaccine, SeV-Jag vaceing, AT-20, DNK-4, Ad35-GRINENY,
TRC-M4, HIVAX , HIVAX-2, NYVACHIV-PTL NYVAC-BIV-PT4, DNA-RIV-
PUI2L, rAAVIPOSDP, GOVX-BLE, GOVX-B2L, ThY-01, TUTI-16, VGX-3300,
TVIHIV-1, Ad-4 {Ad4-eny Clade C + Ad4-mGag), ENSI-UGRTC, ENALFPAZ,
PreVaxTat T1-01, SAY-001, AE-H, MYM-VIS], CombiHIVvac, ADVAX, MYM.
V201, MYA-CMDR, ETV.01, CDX-1401, ccAd26 MOSTHIV-Eny and DNA-AJS

gag/ponefney (HYTNSOS),

(16) HIV gntibodies, hispecittc antibodies and “antibody-like” therapeutic proieins
(sugh as DARTs®, Duobhodies®, Biwes®, XenAbs®, TandAbs ®, Fab derivatives)
including BMS-936539, TMB-380 and those targeting HIV gpl20 or gpd] sclected
frowa the group consisiing of bavituximab, UB-421, C2F5, C2GI2, C4E16,
CIP5+C203+CARLD, 3-BNC-117, POTI4S, POTI2 L, MIX010 (ipilimumab),

27
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VRO, A32, 782, 1088, VRC-07-523 and VRCOT;

{17} fatency reversing agenis selecied from the goup consisting of Histone
deacetyinse inhibitors such as Romidepsin, varinestat, pancbinostat; Proteasome
inhibiiors such as Veloade; protein kinase C (PKC} activators such as Indolactam,
Prostratin, ingovot B and DAG-lactones, lonomycin, GSK-343, PMA, 84 A, BRI

inhibitors, 1L-13, JQI, disulfram, and ampholericin B;

{18y HIV nucleccapsid p7 (NCp7) inhibiters selected from the group consisting of

azodicarbonamide;

(18) HIV matwration inhibitors selected from the group consisting of BRIS-035175
and GSK-2838232;

{20} PI3K. inhibitors selected from the group conaisting of idelalisib. 4218186,
3 group 2

bupastisit, CLR 457, pietiiisit, nevatindb, rigosertih, rigosertib sodbum, EN-3342,

Yisi
2158

TOGR-1202, alpeiisib, duve

b, UCB-3837, tasslisib, XL-765, gedatolisth, ¥8-5584,
copaniisib, CAT orotate, perifosine, RG-7686, GSK-2636771, DST7423, panulisit,
GSK-2269557, GSK-2126458, CUDC-997, POR-305, INCB-040093, nilarslisiy,
BAY-1082439, puquitinib mesylate, 8AR.245409, AMG-319, RP-6530, Z8TK-474,
MEN-1117, SF-1126, RV-1729, souolisib, LY-3023414, SAR-260301 and CLR-
1441,

{21} the compounds disclosed in WO 2003/096288 (Gilead Sciences), WO

2006/1 18157 (Gilead Sciences), WO 2006/015761 {Gilead Seicnces), WO
013/006738 (Gilead Seieaces), US 2013/6165449 (University of Pennsylvasia),
US20 146221383 {Japan Tobaecco), US20140221378 (Japau Tobacea), WO
2013/006792 (Pharma Kesounves), WO 2009/06228S {Boehringer Ingetheim), WO
20307130134 {Boehringer Tngeiheim), WO 2013/0910864 1 (Boshringer Ingelhaim),
WG 26137159064 (Gilead Scienses), WO 2012/145728§ (Gilead Sciences),
WOR012/993497 {Gilead Sciences), WO2014/100323 (GHlead Sciences),
WO012/145728 {Gilead Sciences), WQ2013/159064 (Giload Sciences) and WO

2012/003458 {Gilead Sciencesy; and

{22} other drags for treating HIV selected fom the group consisting of Bazk.ge, MK-
8587, AG-1103, TR-452, MRK-83591, REP §, TYT-107, alisporivir, NOV-205, INT3-
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{12, motenkefatin, PGRN-007, Acemumman, Gamimane, Prolastin, 1,5—6103‘{’{&17}*1(;113!11‘3

cid, BIT-225, RPE-WIN, VSSP, Hivieal, IMG-3100, §B3-728-T, RPI-MN, VIR-57
HOTV-43, MK-1376, ATV 7-shI-TAR-CORSERZ, MaxF genv therapy, BlovkAide,
ABX-464, SOY-633, palirexone, AAYV-eCD4-Ig gone therapy and PA-10503048 (PA~
040);

and combinations thereof.

fa0ag] In certain embodiments, a compound disclosed hurein is combined with twe,

tiree, four or more additional therapeutic agents. In certain ennbodiments. & somponnd

diselosed berein is combiied with two additional therapeutie agents. In other embodiments, &
compaound disclosed herein is corphined with three additional therapeutic agems. In further
smbodiments, 8 compound disclosed herein is combined with four additional therapoutic
agents. The two, three four or move addisiona! therapentic agents can he different sherapeutic
agents selected from the sane class of therapeutic agents, or they ves be selected from
gifferent classes of therapewtic agents. In a spacific embodiment, a compound disclosed
Hierein is combined with an HIV meclsoside or nucteotide inhibitor of reverse wanscriptase
st an HIV non-nuclesside nhibitor of reverss transeriptase. In anothier specific
ermbodinnent, & compound disclosed herein is combined with an HTV nucleoside or nucleotide

ibisor of reverse wranscriptase, and an HIV protease inhititing cotipound. In a further

embodiment, a compound disclosed herein s combined with an HIV niwlgoside or nuciestide
inhibitor of severse transeriptase, an HIV non-nuclesside inhibitor of reverse wanscriptase,
and an HIV protease inhibiting compound. In an additioval embodiment, # compound
discloged herein is combined with an HIV aucieoside or nuclkeotide inhibitor of reverse
ranscriptase, an HIV son-nucleoside inhibiior ofreverse transtriptase, and a
oharmacokinetic enhancer. In anather ersbodiment, ¢ compound disciosed hereln is combined

with teve HIV nucleoside or nuclestide inhibitors of reverse anscripiase

{00451 Ini cevtain embodiments, 3 compound disclosed hergin, is sombined with one,
two, three, four or more additional therapeutic agents. In certain embodisents, a compound

disclosed hierein is combined with one additionsd therapeutio agent, In certaln ermbodiments, a
compound disclosed herein is vombined with two additional therapeutic agents. In other
canbodiments, & compound disclosed herein is combined with three additionsl therapeutic
agents. In further smbodiments, & compound disclosed herein is combined with four

sdditional therapeutic agents. The one, two, (iree, four o mwre additional therapeutic agents

29
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an be difierent therapentic agents selected from the same class of therapeutic apeaws, andlor
they can be setected from diffecert classes of therapestic agents. In 2 specific embodiment, 2
vorpound disclosed herein is combined with an HIV nucleoside of nucicotide inkibitor of
reverse transcriptase and an HIV non-ancleoside inhibitor of feverse iranscriptase. s asother
specific embodiment, 2 compound disclosed hereiv Is combined with an HIV nucieoside or
nuclentide inbiditor of reverse transeriprase, and an HIV protease inhibiting compound. ina
further embodiment, 2 compound disclosed herein is sombined with an HIV nuclenside or
nucleotide inbibitor of reverse transerigtase, an IV non-nucleoside inhibitor of reverse
iranscriptase, and an HIV protease inhibiting compound. In an additional embodiment, a
compound disclosed herein is combined with an HIV nucleosiie or nuclkeotide inhibitor of
reverse transeriprase, an BIY nop-nucleoside iohibitor of reverse transariptase, and &
pharmacokinetic enhancer. In corain ewbodiments, 5 compound disslosed heretn is
cowbined with at least one HIV mucleoside inhibitor of reverse transeriptase, an integrase

inhibitor, and a pharmacokinetic enkancer. In anothier embodiment, a compound disclosed

herein is combined with two HIV nucieoside or nucleotide inhibitors of reverss transeriptase.

{0086} In certain embodinents, a compeund disclosed herein is combined with at
ieast one HIY wuclenside mhibiter of reverse transcriptase, an integrase inhiviter, and a

pharmacokinetic enheneer.

[B087Y in a particular embodiment, 2 compound disclosed hereln is combinad with
abrcavit, abacavir sulfate, tenofoviy, wnofovie disoproxil fsmerate, tencfovir alafenamide, or

tenofovir slafenamide hernifumarate.

HESEEN In a particular cinbodiment, a compound disclosed herein is combined with

tenofoviy, tenofovir disoproxil fumarate, tenofovir alufenamide, or tenofovir alefenamide

bemifamarste,
00891 I a particuiar embodiment, a compomd disclosed hereln is combined with g

firsz additional therapeutio agent selested from the group consisting oft abrcavie, abacavir
sulfate, tenofoviy, tenofovir disoproxi! fumarate, tenofovir alafenamide, and tenofovir
alafenamide hemifiunarate and 2 second additions! thevapeutic sgent salectad from the group
consisting of emivicitibine end lolvadipe,

{60501 In a particular ershodimens, & somponnd disclosed herein is combined with s

first additional therapeutic agent selected from the group consisting of: tenofoviy, wenofovir

30
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disoproxt fumarate, tenofovir alafonamide, and fcnofovir alafenamide hemifumarate and 2
second additional therapentic agent, whereln the sceond additional therapeutic agent is

emizicitibine,

{6091 In a particular embodiment, a compound diselosed herein js combined with
one, twa, three, four or more additional therapeitic agents selecied Fom Triumeq®
{dolutegravirrabaeavie +lamiveding), doiutegravis + abacavir subfate -+ lavivadine,
raltegraviy, ralicgeavir + lamivading, Truvada® (tunofovir disoproxii fumarite
+eptricitahine, TDRFTC), maravivoe, enfuvittide, Epzicom® (Livexa®, abacavir sulfate
+tamivuding, ABC+3TC), Teizivir® {abavavir sulfaterzidovadinetiamivadine,
ABCHAZTHITC), adefovir, adefovir dipivoxil, Stribild ® {eivitegravir+cobicistat+tonofovir
disoproxit fumarate +emtriciubine}, rilpivirine, riipivirine bydrochioride, Complura@®

{Exiplesa®, riipivirine+tencfovir disoprowil fumarte temtricitabine), Cobicistut, stazanavir

stfnte + cobicisiat, atazanavir + cobicistat, davunavir + cobicistas, Atripla®

(efavirene-rienofovir disoproxil fumarate +umtricitabine), atazanavie, atazanaviz sulfate,
dulutegravir, elviregravir, Alevia® (aletra®, lopinavirtritonavis}, citosayvir, emiricitabine ,
atazanavir sulfate + ritonavir, darunavir, lamivuding, Prolastin, fosamprenavin, fossmpsenavic
caiclum, efvirenz, Combivie® (zidovudineHamimdine, AZT+31C), cravirine, netfinaviy,
melfinavir mesylate, tnterfercn, didagosine, stavuding, indinavir, indinavie sulfate, tenofovir +
femivadine, zidoveding, nevivapine, saquinavis, sequinavis mesyiate, aldesleukin,
zalcitabine, tipranavis, amprenaviy, delavisdine, delavirdine mesylate, Radha~108 (Receptol),
Hiviral, lamivudine + tenofovir disoproxil fumarate, efavirenz -+ Jamivudine + fenofoviy
disoproxit fumarate , phosphazid, lamivudine + neviraping + zidovudine, abscaviy, abacaviy
suliate, tenofovir, tenofovir disoproxtl, tenofovic disoproxit fumarate, daranavy + cobicistat,
stazanavir sulfate -+ cobicistat, ataxanavir + cobivisiat, inefovir alatenamide and tenofuvir

alafenamide hemifumuarate.

{0092} In a pavticular embodiment, 2 compoand disclused berein is combined with
shacaviy, abacavir suifate, wnofovir, tenofovir disoproxil, tenofovic disoproxil fumarate,
tenefovir disoproxii hemiftumarate, tenofovir alafenamide or tenofovir alufenamide
hemifumarate,

{00931 In 2 particutar embodiment, a compound disclosed hevein is combined with

tenofoviz, tenofovir disoproxil, tenofovir disoproxil fumarsts, waofovir alafenamids, or

tenofovir alafenamide bemifumarate.

(¥3 ]
nas

Cipla v. Gilead IPR2025-00033 Petitioner Exhibit 1002
205 of 1074



WO 2015/196116 PCT/US2015/036757

1,

cologed herein is combined with g

{06041 fr a particniar smbodiment, & compound ¢
first additional therapentic agent selected from the growp consisting of? sbacavir sulfate,
tenofovin, enofovir disoproxil, epofovir disoproxil fumarate, fenofovir alafenamids, and
tenotovir slafenmmide hemifinnarate and 3 second additional therspoutic agent selocted thom

the group consisting of emtricimbine and lamivudine.

HIIERY {n & particniar embodiment, a compousnd disclosed borain is combined with a
first pdditional therapeutic agent selected from the sroup consisting of: tenofovis, tenofovir
disoprexil, tenofovir disoproxil faruarate, nofovir alafenamide, and tenofovir alafonamide
hemifumarsie and a second addifional thernpeutic agent, whereis the second additions]

therapeutic agent is emiricitabine,

{0056} in certain embodiments, a compound disclosed herein is combined with 5-30
mg tenofovir alafensmide fumarate, isnafoviy alafenamide homifumarate, or tenofovir
alafenamide and 200 my emiricitabine. In centain smbodiments, 3 compounsd disciosed
herein is combined with $-i(h $-15; $-20; 5-25; 23-36; 20-30; $5-30; or 10-30 mg tenofovir
alafenamide fumarate, tenofovir alafenamide hemifinnarste, or tevofovir alafenzmide sod

is combined

200 mg emtricitabine. In conain embodiments, e compound disclosed herel
with 10 mg tenolovis alafenamide fumarate, lencfovir ajafenamide hemifisarate, or

tenofovir alafenamide and 200 my embriciiabine. In certain embodiments, a compound
disclosed herein is combined with 25 my tenofovir alafenamide fusnarate, enofovir
alafsnamide hemifirarate, or tenofovir alafunamide and 200 mg emtricitabine. A compound
as disclosed herein {e.g., 8 compound of formula {T1)) may be combised with the agents
provided herein in any dosage amowrt of the eompound (.., fom 30 mg to 360 mg of

compound) the same as if cach combination of dosages were specifically and individuaily

itsted.
10097 in certaln embodiments, & compound disclosed herein is combined with 200-

§08 mg senofovir disproxil, tepofovir diseproxd fumarate, or icnofovir disoproxd
pemifumarate and 200 mg emirizitabine. In coriain embodiments, & compound disclesed
herein is combined with 200-250; 200-308; 200-330; 250-150; 250-400; 350-468; 360-400;
ar 250-400 mg tenofovir disoproxil, tenafavir disoproxil famarate, or tencfovir diseproxil
hesmifumarate and 200 mg emtricitabine. In certain embodirents, 5 compound disclosed

herein i combined with 300 myg tenofovir Gisuproxi] fumarate, tenofovir disoproxil

hemifemarate, o5 tenclovir disoproxil and 200 mg emuicitabine. A cornsound as disclosed
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, \

hersin (2.4, 2 compound of fornmuila (1D} may be combined with the agents provided hereln in
amy dosage amount of te compoend (e.g.. from 3¢ me to 500 mg of conpound) the same a8

were specificaliy and individually listed.

if each combination of dosages

{0058] n cerfain embodiments, when a compound daclosed herein is combined with
one or pove additional therapeutic agents as descsibed above, the somponents of the
somposition arc administead 2s 2 simueltancous or serquontial regimen. When administersd

red in two of more sdiminisvations.

soquentially, the combination mav be sdainis

10099} in certzin embodigsents, 8 compound disclosed herein 35 combined with one or
more additional thesapeutic rgenis in a unitary dosage form for siniltancous administration

1o 2 patiens, for examiple as a sold dosage forn for oral administraion.

{01607 in certain embodivients, a compound disciosed herein is administered with
one of more additionsl therapeutic agenis. Co-ndministration of 2 compound diselosed herein
with one or more additional therapeuntic sgents generally vefers to simultancous or sequential
admitistration of a compound disclosed hesein and ore or more additional therapeutic agants,
such that therapeutically effective amonnts of the compound disclosed herein and one or

iore additional therapestic agents are both prasont i the body of the patient.

{01013 {Co-adminisiration includes administration of unit dosages of the compounds
diselosed herein before or after adrainistrarion of unit dosages of one or more additional

therapeutic agents, for example, adminisivation of the compound disclosed herels within

spoonds, minutes, or hours of the administration of one or more additionat therapeutic agents.
Far example, jo some embodiments, & unit dose of 2 compound disclosed herein is
administered Arst, foliowed within ssconds or minutes by administration of & unit dose of one
or more sdditional therapeutic agents, Ahernatively, in other embodiments, a unit dose of
one or raore additional therapsutic agepts is administesed first, followed by administration of
a unit dose of 4 compound disolosed hereln within seconds or miputes, In some
embodiments, a unit dose of & eompound diselosed hersin is administesed firsy, followed,
afer & period of houss {e.g., 1-12 houss), by administration of 4 unit dose of onie or more
additional therapentic agents, In other embodiments, & unit dose of one or more additional
herapeutic agents is administered first, followed, after a period of twwrs (2.g., 1-12 hours), by

administration of a unit dose of a compound disclosed herein.

(e
A5
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XRED Data
{01021 in cevtain embodiments, the crystailine forms ave characterized by the

inertatioe plane intervals defermined by an Xoray powder difftaction patiem (XRPD). The
diffractogram of XRPD is tvpically represenied by 2 disgram plotting the intensity of the
peaks vorsus the location of the peaks, Le., diffraction ungle 28 (wo-theta) in degrees. The
intensities are ufien given in pasenthesis with the following abbreviations: very strong = vst
Stong < 8t medium = 1) weak = wi and very weak == vw. The characteristic peeks of a given
KRPD3 can be sciected according (o the peak locations and their relative imensity t

conveniently distinguish this erystalline structive from athers.

G103 Those skilled in the ant recognize that the measarements of the XRPD peak
iocations and/or intensity for a given crystailine form of the same compound will vary within
& margin of ervon. The valaes of degres 28 allow sppropriase error mearging. Tvpicaily, the
eITOr MErging ave vepresented by Y27, For example, the degree 28 of about “8. 703" denotes
a range from aboat R.740.3, Le., abowt 8.0, to about £.7-0.3, ie, about 8.4, Depending on the
sampie preparation technigues, the salibration technigues applied fo the instruments, hwmnan
operational variation, and ete, those skilied in the srt recognize that the appropriate error of
margins for e XRPD can be £0.5; 20,45 £0.3; 20.2; 20.1; 20.45; or less. In cenain

embodiments of the tnvention, the XRPD margin of emvor is £0.2.

[0104] Additional details of the methods and equipment used for the XBPD anaiysis

are described i the Examples section.

i0195] The XBPD peaks or the crystafiine forms of sodium (2R, 38, 132R)-7,9-dioxe-
H-{(2,4, 6-tifiuorobenzyoarbamoyl}-2,3,4,5,7.9,13, i 3a-octahivdire-2, 5~
methanopyrido[ 1,214, S ipyrazino{2, 1-b]{ 1, 3joxazepin-§-clate (Formule {) of the present

invention can be found below in Tahie 1

3
A
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0105} Fabic 31 XRED peaks for erystallise forms of Formuis 3 Form |
i ]
i Formula I
: Form [
Peak Relative
Position | Inteasity
728 {9]
5.5 1030.0
§7.3

e
RS AN

PR gy
il

W O] =
Wiy
Jei ] -3

B3 B0

2.4 ¢1
205 42
283 48.4
26.6 P
285 42.9
Peeparation of the Pobvinorphs
HAtE One method of svnthesizing (2R, 58, 13aR-8-hydrory-7,9-dioxo-N-{2,4,6-

wifluorobenzy}-2.3,4,5,7,9,13,  3e-sombydro-2, S-methencpyride] 1,274, Sipyrazinof2, I~
E}{1,Moxazepine-10-carboxamide {e.2. a compound of Formula {I3) has been previcusly
desoribed in PCT Publication No. WO2014/100323, This reference is hereby incorporated
herein by roferance in its ontirsty, and specifically with respect to the synthesis of
{(7R,38,13aR)-E-hydroxy-7,3-dinxa- N2 4, 6-trifluorobenzy)-2,3,4.5.7,9,13, 1 3a-octabydro-
2, S-methanopyride] 1,214, SipyrazinoiZ, | -6 1,3 joxazepine- 10-carboxamide. One method of
synshesizing sodium {2R.58,13aR}-7,9-dioxo~10-{(2.4,6-riflacrobengyijcarbamoyly-
2,3,4,8,7,9,13, 1 3a-cotahydro-2, S -methanopyridol 1,244, Slpyreaino] 2, 1-b 1] L 3 loxaze pin-8-

ciae (e.g. 2 compound of Formala {I1)} is described herein.

{81081 For example, in one aspect, provided is a method of producing ¢ composition
comprising ope or racre polymorphs of sodiun £2K,58,13aR-7,9-dioxo-10-({2,4,6-
wifuorobenzyljcarbamoyi)-2,3,4,5.7,9,13, 1 3a-octahydro-2, 5«

methanopyiide] 15,24, 5Ipyrazinol2, 1-6¥ 1,3 oxazepin-§-olute, wherein the mothod comprises
combiniag & compound of Formula (11) with a suitable solvent o & mixture of suitable
solvents to produce @ composition comprisiing one o more polymorphs of the compound of
Vormuda (38). In ansther aspect, provided is anothor method of producing a composition

i

comprising one or miore polymorpbs of sodium (2R, 58,13aR}-7,9-dioxo-10-((2.4,6-
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triftuorobenzyloarbamoyi)-2,3.4,5,7,9,13, 1 3a-octahydno~2,5-

methanopyridof 1,244, Sipyrazine{2, 1-b}{ 1,3 Joxazepin-8-olate, wherein the method coroprises
combining sodiunt (2R,58,13aR)-7,9-dioxo- 10-({2,4,6-triflucrcbenzyl joatbamoyi)-
4,3,4.5.7.9,13,13a-cotahydro-2, S -methanopyridof 1,214, Sipyraeino{2, 1-bY{1, 3joxazenin-8-

slats with 2 seiteble solvent or 2 mivture of suftable solvents,

101091 The cholce of a particular solvent or combination of sofvents affeets the

formation favoring one polymosphic form of sodhum (2R,585, 13817, 9-dioxo-10-(2,4 6~
wifluorobenzyearbamoyi)2.3.4,5,7.9,13, | Sa-cotehvdro-2, 5-

smethanopyridof 1,24, S inyrazine{2, 15 i{1,3]usazepin-2-vlse over another. Solvents suitahie
far polymorph fosmmation may include, for example, methanol, sthanol, water, isopropyl

acetate, acetenitrile, teyrahydroforan, methy! isebuty! ketone, a0d any mixtures Siereof.

{1161 in another aspost, provided is slso one or move polymorphs of sodfum
(2':1,55,}3&5{}7,3’.}-«:}%0;:\.-1 C-{{2.4.5-trifiuarobenayicarbamevi}y2,3,4,5,7,9,13,1 3a-actahydro-

2, 5-methanopyridol 1,244, Sipvrazino{2, 1 -b}}, 3 Joxazepin-8~olate produced sccording to anv
33 1 P = J

of the methods described herein.

HIREY Tt should Be anderstond that the methods for preparing the polymorphs
described hereln {fncluding any polymerphic Form 1) may vield guantity and Guality
differences compared to the methods for preparing sodium (2R,58,13aR8)7.9-dioxg~16-
(2.4, 6-wrifluorchenzylcarbamoyt}-2.3,4,5,7.9,13, 1 3a-octab ydro-2, 5~

methanopyridel 1,24, S pyrazinc{2, 1B} 1, 3joxazepiu-8-olate produced on laboratory scafe.

Formula i Form §

{0112] in cre ewbodiment, provided is a msthod of producing a compusiticn
comprising polyrwrphic Form § of sodivm (28,58, 13aR)-7,9-dioxo- 10((2.4.6~

rrifluorobenzyticarbamoyl)-2,3,4,5.7,9.13, 1 3a-octabydro-2, S~

methanopyridof 1,214, 5 pyrazine{2,1-b]{ ,3joxazepia-8-olate, whereis sthe method comprices
combining (2R, $8,13aR}-8-Hydroxy-7,9-dioxo-N-(2,4,6-trifluorobensnds-2,3,4,5,7,9, 13,1 3a-
ootabiydro-Z S-methanopyrido{ 214, Sipyrazinel 2, 1~b§{§ s 3}0xach§mb t-carboxamide with a

$0¢

base {e.g sadium hydroxide} in a soivent s produce 2 somposition comprising
polymorphic Tormn | of sadium {ZR:.SS,]?)ZR}-?;Q-{."iOXG-? -{{2,4,6-
iriflooroberyljcasbameyi}-2,3,4,5,7,9.13, 1 3a~octahydro-2,3-

methunopyridof1,2:4,Sipyrazinal2, 1-6H | 3lexazepin-§-olate, wherein the solvent is selected

Loy
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from the group consisting of ethanol, dimethylformamide, and any mixture thereof. In an

smbodiment, the soivent is 2 mixture of ethenol and dimethylformamide.

01131 Provided is also poivmorphic Form | of sodium (2R.58,12eR)-7.5-dioxo-10-
{€2.4,8-triflnorobenzylicarbamoy(}-2,3,4,3,7.9.13, 13a-ocabydro-2, 5-
methanopyride] {1,274, 5 [pyrazine[2, 1-03{ 1,3 joxazepin-8-claie prepared by combining

{2R, 58, 13aR)-8-Hydroxy-7,5-dioxo-N-(2.4 t-triffucrobenzyi}-2,3,4,5,7,9,13, 1 3a-octabydro-
2,3-methanopyride] 11244, S pyrazinol 2, 1-8][ 1, Sloxazepine~ 1 G-casboxamide with 2 sodium
base {e.z. sodhizm hydroxide} in a solvent, whersein the solveut is selected fom the group
consisiing of ethanol, dimethytformareide, and any mixtuee thereof. In an embodiment, the

solvent is a mizre of ethanol and dimethylfornmamide.

ses in Manuafacturisg of Drea Product

Formada [T

{0114} Providad are alsc a use of the polymorphs described hereln in the masuf
of a drug product. The one or more of the polvmerphic forms described herein (e.g.
ta e S 3
olvmorphic Form 1) may be used 48 an intermediate in the manufachariag process o producs
A \ 2

the drag prodact,

f01i5 I ceriain embodiments, Form 1 of sodium {2R,38,13aR)-7,9-dioxo- 102,46~
iriflucrobenzyliicarbamoyii-2,3,4,5,7,%. 13,1 3a-ociakydro-2, 5-
methanopyridol 11274, 5 pyrazino|2, 1-bll 1,3 joxuzepin-B-olate are used in the manufacrare of

an sotive pharmaceuticy! ingredient.

Articles of Manufacture and Kits

{01163 Compasitions comprising one or more of sodium (2R.38,13aR}-7.5-dioxo-10-
(2.4 S-rrifluorohenzyvijoarbamoy)-2.3,4,5,7,5,13. 1 3a-ociabydro-2,5-
mczhampyrido{1’,2’:4,§:}p§-mzins{2, Lbli 1, 3joxezepin-Beolate and formulated in one ormore
phasmasesticatly avceptable carrivss, excipients or other ingredients can be prepared, placed
i an appropriate containen, and fabeled for treatinent of an indicaied condition, Accordingly,
thers aiso i5 contemplated an article of manufacture, such as a contalmer comprising & dosuge

o of ene or more of sedium (3R,38,13a8)-7,9-dioxoe-10-{(2,4,

wifluorobensylcarbamoyi)-2,3,4,5,7,9. 13, 1 3a-outahydro-2, 5«
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methanopyride{ 1,274, S jpyrazinol 2, 10} , Iloxazepin-R-olate, and a inbel containing

instractions for vse of the compoundss).

16147 In soms embodimenty, the article of merufaoturs is o container comprising a
dosage fovrp of sodium (2R,55,52aR)-7,9-dioxe-10-((2.4,6-wifluorobenzy] carbamay)-

(=3 * v -
2,3.4,3,7,9,13.1 3e-vetalyydro-2, S-methancpyrids| 1204, Sipvrazinol 2. bl 1,2 loxazepin-§-
olate, mad one or more pharmaceuticslly scoeptable cartiers, excipients or other ingrediens.

f &r

in ons smbodimeat of the azticles of manafaenws described herein, the dosage form la g

sable
{0118} Kits also are eontemplated. For example, a kit can comprise s dossge form of
& pharmeceatesl composition ead a package insext conteining instructions for use of the

composition in treatment of & medics! condition. The instcuctions for uss iy the kit inay be foy

treating HiV. In certain embodiments, the instructions for use & the kit may be for reating
HIY.

{o1i: {n cortain embodiments, the poivmorphic and sobvate fomms described hereln
gy potentislly exhibit impraved propestics. For exumple, in certain embodiments, the

rolymorphic und solvaie forms deseribed herein may potest

latly exhibit improved stabitity,
Such improved stabifity could fuve & potentially beneficial impsct on the manulacture of the
Cc»mpmmd of Formula I suck as for example offering e sbifity 1o store process

intermediate for extended periods of time. Improved stubility could also potesitially benetit o
composition or pharmaceutical composition of the Compound of Formula I, In certain
embadiments, the polymorphic and scivaie forms described herein may also poten wtially result
in improved yield of the Compound of Pormula I, or potentially result in an knprovement of
the quality of the Compound of Formula i1 in ceriain embodiments, the polymerphic and
solvate forms descrived hereln may also exhibit improved pharmacekinetic properties andfor

potentially improved bicavailability,
Meshods
Symihesis

Sodinm (2R.55,130R)-7,¢-disxo-10-{(2,4.8-riffus robeszylicarbamoyl)-
2,345,789 13,1 3a-octahydra- 2, S-meihanogyridad 1 24, Spwrazine {2, 1-8} 11,3 Joxczepinet-

oigte {Formula D)

a3
o
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{0124] {2R,58,13aR)-8-hydroxy-7,9-dioxo-N+{2,4,6-grifluorobenzy -

,3,4.5,7.9,13, 1 3a-octahydro-2, S~methanopyrido] 1,24, Sloyracinei 2.7 -b) 1, Soxazepine-1 -

N

carboxamide {29 g) and ethano! (30 mL) were added to p reaction vessel and warined to
about 75 °C. Agqueous sodiwm bydroride £22 mL 2 M solution) was added over
approsimataly 30 minutes, afier which she siurry was cooled o approxdmately 20 °C over
appronimately one hour. Sodium (2R, 38,134R)-7, 8-dioxo- 10-{(2,4,6-

riflucrobenzylicarbamoyi-2,5,4,5,7,8,13, 1 3a-netahydro-2.5-

i3

methanopyrido] 11,244, 5 ipyrazine! 2, 1-b1i1, Jjoxazepin-8-olate Form I was collected by

filtration, washed with E1OH {50 mL) and dried under vacuum,

9121} HONMR €400 Mz, DMSO-d6) § 10.63 ¢, 7= 5.8 Hz, 1H), 7.88 (s, 11}, 7.29
~ 7,87 {u, 21, $.20{dd, J = 8.6, 3.6 Hz, 1H), 5.00 {1,/ = 4.1 He, 1H), 4.52 (m, 2H), 4.3
(dd, J= 12.8, 3.6 Hz, 111, 387 {ad, J= 127, 8.7 1z, 15D, 2.03 — 1.0 (m, 3H), 1.76-1.64 (m,

25, 1.50 ~ 140 (. 1)

Characierization

{41221 Sodium {ZR,58,13ak)-7,8-dioxe- 16-({2,4, 6-riffuorcbenryticarbamayty-
2.3,4,5,7,5,13, 3a-cciabydro-2, S-methanopyrido{ 17,214, 5 pyrazinef2, 1-b31, Jjoxarepin.8-
olate Form { was characierized by various analytical techoiques, including Xeray powder
diffraction pattern (XPPD), differential scanning calorimetry (D8C), thermographic anatysis

(TGA), end dynamic vapor sorption {DVE) using ik procedures deseribed below,

{01231 X-Rey Pewdsr Diffractior; XRPD analysis was condicted on 2 diffiactoweser
{PANanalvtical XPERT-PRO, PANanalytical B.V,, Almela, Netheriands) using copper
rediation {Cu Ka A= 1.5418 A). Sampies were prepared for analysis by depositing the
vowdered sampie in the center of an aluminum haolder equipped with 2 zero background
plate. The generator was operated at a voitage of 45 XV and amperage of 46 mA. Shts used
were Soller 0.072 rad., antiscatter 1.4°, and divergence. The sample rotation speed was 2 see.
Seans were performed from 2 to 407 20 during 5-15 min with 2 step size of 0.0167° 28. Data
analysis was performed by X7Pert Highscare version 2.2¢ {PANalyticel BV, Almelo,

Netheriands) and X Pert data viewer version §.2d (PANalytical BV, &lmelo, Netherlands).

{0124} The XRPP} pattern for sodium (IR, 58, 13aR)-7,9-dioxo-10-{(2,4,6-
rifluorobenzyi)carbamoy-2,3,4,5.7.9, 15,1 3a-outakiydro-2,5-

methanopyrido]1,274.5pyrazine( 2, |-} 1,3 joxazepin-8-olale Form 1 is represented in Figure
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1. The eateulated XRPIY patiors for sodium (2R,38,13aR)-7,9-dioxo- 1 C-{(2,4,6.
wriftuorobenzyilearbamoy}-2,3,4,9,7.9,13, [ 3a-octahydro-2, 5-

raethanopyrido] 1,274, 8Jpyraxino]2, 1-bi{ 1,3 Joxazepin-8-olate Form | represented in Figare
wes caloulated by using Meroury 3.3 Development (Build RCS). Single orysal data for
sadium (2R, 38, {3aR)-7 9-dioxo-1 8442 4, 6-trifleorcbenzylcarbamoyl-2,3,4,5,7,9, 13,1 3a-
oetahydro-2. S-methanopyrido] 1, 24, Sipyrazine]2, 1-b}[ 1, 3joxazepin-S-olate Form | was
fnpat into Mertary 3.3 Development {Bulld RCS) wo calculate the XRPD pattern for sodium

{IR55,13aR)-7, 9-Hoxe- 1 0-(2,4,6-triflvorobonzyearbamoyi)-2,3,4,8,7,5,13 i lg-octabvdro-
2, 5-methanopyridel 124, Sipyrazing] 2, 1-b}{ 1, 3joxazepin-8-olate Form . Buik material,

such as stoichiometry arity bepagen the temperature wiis obtained an s Rigaly Minitiex 1
KRD using power settings of 40KV, 154, scan speesd of 2.0000 degrees per minute, a
Mipiflex 3600 gonfometar and an ASC-6 attachment, & scan rasge of 1.000 1o 40,006
degrees, un incident siit of 1.250 degress, a length limiting slit of 10.9 nun, and 3C-76
detector, a recelving slit#1 of 1.250 degrees, continucus sean mode, and a receiving stit #2 of
{.3mm, The sample was prepared by smoothing about 29 mg of solids on a siticon disk

moumed in & mels! holder. Acquisition teraperature was ~21 °C,

9125y The XRPD pattesn i sodium (2R.5S,132)-7,9-dioxo-16-(2,4.6-

&

triffucrobenzyijoarbamoyi}-2,3,4,5,7,9,13,1 3a-octahydro-2, 5-

metharopyridof 1,24, Slpyrezino{Z, 1-b]{1,3 Joxarzepin-8-clate Form | is further represented in

Figure 8. The caloutated XRPD patiern for sodium (2R,38,13aR)-7,9-dioxe-10-(2,4.6-

wifluorcbonzyljcarbenayh)-2,3,4,5,7.9,13,1 3z-octahydro-2,5-

methanopyridol 1,274, Sipyrazinof2, 1-bf 1.3joxazepin-R-olate Form | represented in Figure 8

was calculatad by using Mercwry 3.1 Development (Build ROS). Single erystal data for

sodium (2R, 58,13aR)-7,9-dioxe- 1 (-{(2,4,6-triflunrobenzyijearbamoyh)-2,3,4,5,7,9,13, 1 3a-

coiahydre-2,S-methanopyride] 1',24,5 pyrazinol2,  -b]{ 1, 3loxazepin-8-olate Form 1 was

input into Mereury 3.3 Doveloprent (Build RCS) to calculaic the ¥RPD pastern for sodhum

{ ,:?‘,55,134~:R_)~7,'£3 dioxe-10-{{2,4,8-wiffusrobenzyourbamuyi)-2,.3,4,8.7,9,1 3, 1 Ja-ovtahydro-
S-methanopyride! 1,24, Sipyrazino2, 1 -bji 1, 3oxazepin-8-ctate Form L. Bulk material,

o Misiflex H

XRD using power seftings of 40kY, 13mA, scan spsed of 2.0004 degrees per minute, a

such ag sioichiomelry arity betyezen the temperatirs was obtained 0w 5 Rig

Minifiex 300/600 goniometer and an ASC-6 attechment, & scan range of 3.000 to 40.000
degreas, an incident slit of 1.250 degress, a length rntting stit of 10.0 owm, and $C-7¢

Y

detecter, o receiving st #1 of 1.250 degrous, contnuous scan mode, and a receiving siis #2 of

490
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0.2mm. The sample was propaved by smoothing about 20 mg of solids on a siticon disk

srounted in a metal holdor, Acquisition tenperature was ~21 °C.

{01268 Figure 8 compares the caloulated XRPD patiers of sediwm (3R,58,13aR)-7 8-
dioxo-10-(2,4,6-triftuorobenzyjoarbamayi}-2,3.4,5,7,9,13, 1 3a-cotahydra-2, 3+
methenopyrido] 1,244, S Tpyrazine{2,1-b[ 13 loxazepin-f-olete Form I o the experimental
KRPD pattem of sodiur (2R,58,13aR)-7,9-dioka-10-{{2,4,6-wriflucrobenzylcarbamoyi}-
2.3,4,5,7.9,13, 1 ia-octahydro-2,5-methanopyridof 1,84, 5 pyrazion{2, 1 -b]]1, Jloxazepin-&-
olate Form L The comparison shows the sdegres © which the calenlated XRPD and
cxperimenial XRPD agree. Stroog agreemaent indicates the solved crysta! sinictare is also the
crystal structure of the material analvzed directly by XRPD. This determinalion can support

orthagonal data about the composition of the hulk material, such a8 siaichiomeny.

foi27i XKPD peaks are found in Tabie 1 above,
{01281 Differentiol sconsing calerimetry: Thermal propertiss of sodium

{2R_58,15aR)-7.9-gloxo- 102, §,6-trifluarabenzylearbameoyi}-2.3,4,5,7,9,13, 1 3a-octahydroe-
2, S-mathanopyrido] 1,24, 5 pyravino]2,1-bi 1,3 joxuzepin-8-clate Form { were evaluated
using a Differential Scansing Calodirsetry {DSC) instrument (TA Q1000, TA Instrurventy,
New Casfe, DE, USA). Approgimately 1 to 10 mg of solid ssiople was placed in 2 siandard
aluminum pan venied with a pinbole for cach experiment and heated af & rate of 10 "Clmin
ynder & 50 ral/min nitrogen purge. TDhate ansiysis was condusted using Universal Analysis

2006 Version 4. 7A {TA Tnstruments, New Castle, DE, USA} Heat of fusion analysi

conducted by sigmoidal integration of the endothenmic melting peak

04267 The DSC for sodium (IR, 38, 132R)-7 9-dicxe-18-{2,4,6-
wrifluoroberayljearbamoyt)-2,3 4,3,7,9, 3.1 Ja~octahydro-2,5-
methanopyridoef 1,244, 5 jpyrazine]2, 1-63{1,3loxazepin-8-olate Form 1 is represented s Figare

2

7,

{01304 Thermogravimetvic enalysis: Tharmogavineiric snalysis (T34 of sodium

{2R.58,13aR)-7,9-dlogo~ 1 0-{(2,4 . 6-triffuorobenzylearbamoyi}-2,3,4,5,7,9,13, 1 3g-cotanydro-

2,5-methanopyridol 1,214, Sipyrazine(2, 1-b]| 1, joxazapin-S-olate Form [ was performed on

a TGA instrument (TA (500, TA Instraments, New Castle, DE, USA). Approximately 1 1o 10
o

me of solid sample was placed in an open aluminun pan for each experiment and beated ata
4 i

rate of 10 9C/min under a 60 mL/min nifrogen parge esing. Data avalysis was conducted

41
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using Uoiversal Analysis 2000 Version 474 (TA Tustrumenss, New Castle, DE, USA)

{01211 The TGA for sodium (ZR.58,13aR1-7,8-diox0-10-((2.4, 8-
triftuorabeozylearbamoyi}-2,3,4.5,7,9.12, 1 3a-cctahydsa-2, §-

methstopyridolt,244, 5 ipyrezinof2, 15} 1 3joxazepin-$-olate Form § is vepresented in Figure

%
3

jo13z: Dynamic vapor sorption: The hygroscopioity of sodiurn (2R,38,13aR)-7,¢%
dioxe- (02 4, 6-miffuorobenzylicarbamoyl}-2,3,4,5,2.5,13, 1 Za-cciahydro-2,5-
oethsnopyridot .24, S Tpyrazinoi2, 1-5}{1,3 joxazepin--olate Form [ was svaiuated at about
25 7C using & dymamic vapor sorption (I3VS) instrument { TGA Q35080 TA Iustrements, New
Castle, DE). Waier adsorption and desorption wete stedied as a function of relative humidity
{RH) over the range of (¢ to 90% at room temperature. The humidity in the chamber was
increased from she initial level 30% R¥ 10 60% RH and beid unell the solid and zenosphere
reached equilibration. The equilibrivwn wet was continued unti} passed or expired after 19
honws, At this poing, RH was raised 10% higher and the process was repeaied until 9% RE
was reached and equitibrated. During this period, the water sorption was monitarad, For
desorption, the relative husnidity was decreased in a shmilas manner 1o messure a fisli
sorption/desorption cycie, The eyole was opticnally repeated. All experiments wers operated
in dmidt mode {mass variation over time) 1o determine the eailibration sndpoiat,

odium (2R,38,13aR}-7,9-dioxo-19-4(2.4,6-

rithsorobenzyhoarbamoy}-2,3,4,5,7,9,13, 1 3a-octzhyilre-2, 5
¥i3

Approximately 3 mg of solid «
swthanepyricof 1,24, 5 Ipyrazine]2, 1-b]{ i Sloxazepin-8-olate was used. Data analysis was
conducterd using Universal Analysis 2008 Varsion 4.74 (YA Instnanents, New Castle, IIE,
USA).

{01331 The DVS for sodium {(2R,58,13aR;-7,5~dioxe-1 0-((2 4,6~
rifluorobenzyiicarbamoyt-2,3,4,5,%,9,13, {3a-octahydre-2, 5+
methanopyrido{ 1,24, Sipvrazino| 2, 1-bii 1, 3oxezepin-g-olate Fova T is represenied ip Figure

4

42
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{0134} ‘The indexing data for Formuia I Form 1 is sunmarized in Table 2 below.

Fable 2: Indexing Dasa for Formala I Form 1

Uit Celi Dimensions
Form and . 7
Rk . Solvent Distagee (A} Angle (™)
Ientification fueen Disaaee (A) Angle {7)
2 b o & ) %
Formuia Il Felmab
Furm | 9.108 1398 | 31084 1R 0 96
RSt The single crystal Xeray diffraction studies were carvied ous on & Bruker

APEX 1] Lire diffractometer equipped with Mo K radiation (A = 071073 A). Crystals of
the subjest compound were cat into 2 0.22 % 0.18 x .04 mim section and mounted on a
Cryotoop with Parsione-N ol Data were collected in a nitrogen gas siream at 130 (D)K. A
tots! of 15725 reflections were collecied covering ihe indices, -3<=h<=10, -13<=k<=16, -
37<=[<=38. 7163 reflections were found to be svmmeiry independent, with a Ry, of 0.6682.
Indexing and unit-coll refinement indicated ao ortherbombic lattics. The space group, which
wag sniguely defined by the systematic sbsences in the dats, was found tobe P2 2,2, The

deta were integraterd esing the Bruker SAINT software program and scaled using the

SADARS software program. Solution by direct metbods {(SHELXT) produced a compiete
prog) b { B p

phasing model compatible with the proposed structure,

{0136} All nenhydrogen gtowms were refined anisoopically by falluanawir feast-
squares {(SHELKL-2014). Ali hydrogen atoms were pleced using 4 riding maodel. Their
positions were constrained relative to their parent atom using the eppropriate HEFLX command
in SHELYNL-2014. Crystallographic date are summarized in Table 2A. The absoluie

stereochemistry was sot to conform fo previously studied samples of the same compound.

{0137} The single crysta] X-ray crystallography data for Formuia If Farm T is

sumnmarized in Table 2A belov.
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Table 24: Single Crestal Dais for Formala If, Form |

Acquisition Space 2 .
e £ & 100t
42 H34 F6Ng femp, Group A Unit Cel! Dimensions
Na2 €356 o . ] - '
102K PR12i21 4 Distance (A) Argle &
Form and o Solvent in ensity -
it N Solvent B - . a b c el fiy
{dentification iadtice ¢ Mpin)
Formuls ¥ 1 . £9561 1 13.0202 | 311
ES Yohs FONAR T £ R ovitHe 12088 LR aa ooy
~— Sthanot/IMF nene 1.614 (16 o) ) 990180

Dissolution Profile

i0138] The wtrinsle dissclution profile of sotium (2R,58,13aR)-7,9-dioxe- 10-((2,4.6-

trifluorobenzy{jcarbamnoyi}-2,3,4.5,7.5.13,1 3a-octabydre-2,5-

methanopyridol 1. 274, S pyrazinei 2, 1-bY L, 3joxazepin-§-olute (Formaia IT; Form § of the
present invention and the intrinsic dissolution profiles of Form ¥ aad Form T of Formuta 1,
the free acid, (2R, 58,13aR)-8-hydroxy-7,5-dioxo-N-(2.4,6-rifluoroberzyl)-
2,3,4.5,7.5,13,1 3a-octalydro-2, S-methanopyrido{ 11,244, 5 inyrazinof 2, 101 3joxazepine-10-
carboxamide (disclosed in the co-pending United States Provisional Application 62/015,238
tiled on June 20. 2014 titled CRYSTALLINE FORMS OF (2R, 58, 13AR)-3-HYDROXY-7 5-
DIOXO-N-(2,4,6-TRIFLUCROBENZYL)-2,3,4.5,7,2,13,13A-OCTAHYDRO-2, 5
METHAROPY RIDO{D, 294, 5IPYRAZING|Z,1-BH L3 1O XAZEPINGE-15-
CARBOXAMIDE), were measured by characterizing AP dissolution from 2 constant
urface area. Approximately 15¢ mg of the drug substance was compressed at 1500 psi for
approximately 3 seconds wsing a hydraulic press (Carver Press, Fred Carver, NI, USA). The
compressed drug substance formed a flas disk {surface srea ~6.49 am™), which was mounted
outo & dissolution apparatus {(VanKe! Industries Inc,, Edison, NI, VK700, W1i20A-0288),
The rotating disk (100 rpm) was then lowered info the dissolution medium {508 mL of §.0IN
HCY) which was equilibrated to 3751°C. Somples were pulled at pro-determined time points
and drug coneenirations work measured esing an appropriate UPLC-UY method. The

inirinsic dissolution rate constant {K) was calculated using the following equation:

KA
C ="
\'\_I
101391 Wherte C is the contentration of the active a¢ time ¢, A ts the surface area of the
44
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tublet {~0.49 en?®) and ¥ is the vohume of the media (500 mL). Note that the tern active us
used hersin refers to the parcnt molecuife, whose structire is shared by both Formula § and

Formuia 1.
ORI The disselution profiles can be found e Figure 3,
Solubility

D131} The solobility of the sodiom forrn of the presen lovention and the fre acid,
{2R.5S,13aR)-8-hydroxy-7,9-dioxo-N-{2.4,6-riflucrobenzyl}-2.3,4,5,7,9,13.1 3a-octahydro-
2, 3umethanopyrido! 1,214, Slpyrazinol2,1-bf 1 :3}ﬂxazepis'zt:-i0~<:;u‘i><>xa:sxide Form {H in
biorelevant media was determised &t room wmperature a8 a finction of tme. Solubility way
determined in the following Borelevent media: .1 mM Fasted-Staie Stoulated Gastric Flaid
(FaSSGE) pH 1.6 {6.08 mM tawrocholate, 3.02 mbf lecithin, 34.2 mM Na('ii}; 18.75 mM
Fed-State Simulated Tntestinal Fluld (FeS8IF} pH § (15 mM tavrocholate, 3.75 mM lecithin,
9,12 M NaCly; and 3.7SmM FPasted-State Shmutated Intestinal Fhuid {Fa8S8IF) pH 5 3 mM

taurocholate, 0.75 mM lesithin, 010 M NaQl). Approximately 20 mg of the drug substance
was mixed on 2 magnetic stitniate in 80 ml. of biorolevant suadia. Samples {~1 mi} were
pulled every 5-10 min for 2 boars. The samples were immedisiely Sitered/eentrifuged for 19
mizn in 2 Spiu-X wbe equipped with & 0,45 pm ayion fitter. The resulting filtrate was analyzed

S

using an appropriate UPLC-UV method.

61421 The solubility profiles in Fa8SGF can be found in Figure 6. The solubiiity
prafiles i FoSSIF and FaSSIF can be found in Figere 7.

Bioavailubility

31431 ‘The blonvailability of sodium (ZR,58,13aR}~7,5-dioxo~16-{(2.4,5-
mluorohensyicarbamoyh-2.3,4.5,7,9,13,1 3a-cotahydro-2,5

methanopyridof 1,244, Sipyrazino[2,3 -kl { 3]oxazepin-8-olate (Formula 1 Forn T was
compared 1o the bicavailability of (2R,58,13aR)-8-hydroxy-7,%-dio%o-N-{24,6-
riflucrobenzy-2,%,4,5.7,9, 13,1 Sa~ociahydro-2, 5-methanopyrido{ 1,24, S pyrazinof 2,1-

bif 1, 3loxazeping-10~-varboxamide (Formala I} Form L

{@144] Fsch dosing groap consisted of 6 male, non-naive purehred beagle dogs. At

dosing, the anineals weighed hetween 10 1o 13 ke, The animals were fasted overnight prior to
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dose administration and up 0 4 b afier dosing. Fach subjeot was pre-treated with
pentagastrin {6 ngkg) and dosed 3¢ minsies Jater with & single 25 my strenpth tablet of
Fornwla 1T Form ¥ or Formula | Form TH. Each subject was given 16 mi of water © aid in

swallowing,

[0143) Serial venous biood sumples {approximately i ml, cuch) were twken from each
animal at €, 0.256, 0.483, 6,583, 6.750, 1.060, 1.50, 2.00, 4.50, §.00, 12.0, and 24.0 hours afier
dosing, The blood sampies were collesied futo Vacuiainer™ ubes <ontaining FDTA-KD as
the anti-coaguiant and were limmedintely placed on wet ice pending centrifugation for
slasma. An LOAMEME method was used to measuse the concsatration of the test compound
in plasma. An aliquot of 100 pL. of each plasma satapie was added to a clean 96 well plate,
and 408 ui. of cold acctoniirile/intornal standard solution (AUNY(ISTIN was added. Afier
proiein precipitation, an aliguct of 110 1. of the supernetant was transferred to a clean 96-

well plave and dijuged with 300 3L of water. Ap sl

uot 6F 23 uL of the above soiution was
infected inte 2 TSQ Quantum Ultva LOMS/MS sysiem utitizing » Hypssi! Gold Oy HPLE
column (50 X 3.0 s, 5 s Therme-Hypersil Part # 25105853036}, An Agiient 1289 series
oinary pump (N Q13124 Bis Pump) was used for chution and separation, and an HTS Pat
autosampler (LEAP Technologies, Carrbors, NC) was wsed for sample injection. A TSQ
Quanturm Ultra triple quadrupole mass specteomotar was utilized in selective seaction
monitorieg wede (Thesmo Fionigan, San Jose, CA). Liquid chromatogranhy was performed
using two mobife phases: mobile phase A conwined 1% acetonitrile in 2.3 mM ammonium
tormate aqueous solution with pE 6f 3.0, and mobile phase 3 contuined $0% aceronitrile in
i mM ammonium formate with pH of 4.6. Mon-comparimental pharmscokinetic snaivsis
was perforrned on the plasma concontration-tme date, The resulting data are shown in Table
3: F (%) refers to orsl bioavatiability; AUC refers to area under the carve and is 2 measure
of towat plasma exposure of e indicated compouid; Cus refers to the peak plasma

concentration of the compound afler administration.

Table 3: Bivavallability of sodivm (2],58,13aR)-7,9-dioxo-10-{(2,4,5~
triffuorobanzylicarbamoyt’-2,3.4,9,7,%,1 3. 1 3a-ouiashydre-2,5-

methanepyridof 1,244, Sipyrazino(2, -0 1, 3joxazepin-G-olute Form § and (3R,38, 13aR)-8-
hydrory-7,.9-dioxo-N-(2,4.6-wiftuorobenzy)-2,3,4,3,7.9,13, } Ja~cctabivéro-2, 5~

sethanopyridof 1',2':4, Sipyrazinef2, 1-5]{1,3joxazepine- 1 0-carboxamide Form 1.
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Swabitity

{0146}

- ey ‘-(»T -

o AUC,. ] s

Form Fermaiaton Yo ¥ TehE ¥ hey (aM

Fonmda i i . a L6 .

P D1y Geangiation i 6 &7 4 i G2
Formuda 2 riW — e

(;::na, Dry Geanlation R 7416 13%1

7 Tukiet: 305 artive, 5698 miciourystatline celinlose, 13% croscarrctlose sodiuny, 1%
mEgnesium searsle

R Tadifer: 20% uptive, 56% micvecryeiabiine cellulose, | 3% croscarmetioss sodium, 1%

ragnesivra stearsie

The stability of sodium 2R, 38, 13aR)-7 G-liowe-10-{(2,4.6-

rithworobenzylearbameyt)-2,3,4,.5,7,9.13, 1 3a-octabydro-2,3-

nsthanopyride] V.24, 5 lpyrazine]2, 1 -bli 1,3 Joxazepin-§-clate Form I was tested. As seent in

Table 4, below, the componnd is stable atter four weeks of storage under accelerated

conditions. In Tehie 5, AN rzfers to srea normalization and is the relative peak arez of the

setive with respeot o other impurities and components contained in the sample. L8 wlers o
: 2

iabiie strenglh and is the amount of active present relative to the theoretical amousnt,

Table 4: Stability of sodium (2R,58,13aR)-7.3-dloxe-18-{(2,4,6-
sriffluorobenzylicarhamoy)-2,3,4,.5,7,%.13,13a-0etabydre-2,5-

nisthanopyridoll’ 2 :4,Slpyrazine{2, 1-B}{1 Jloxazcpin-8-olate Form 1

Cipla v. Gilead

Storupe Conditlons ! Stormge Time (wochs) | %G AN it %1S

Starting rmaterial g 9444 Gk | 998201

H 95,2203 § 1080402
40°C (closed) 2 054401 | 1024400
4 4402 1 ST0£00

949201 § 033460

407755 R (opes) 2 244200 | 1085294
4 P800 | 1028561
1 95.0+02 | 104301
25°C080% RH (epai) 2 94445 | 10LE0
4 944200 | 1050408

47
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{0147} Each of the referenses including all pateits, patent applications and
publisations cited in the present application is incorporated berein by reference in its enitirety,
as if ach of them is fndividually incorporsied. Further, it would be appreciuted that, in the
above teaching of invention, the skifled in the art could make certain changes or
modifications to the {ovention, and tiese squivalents would still be within the soops ol the
invention defined by the appended cleime of the epplication. Fach of the references including
all paients, patest applications and publications oited in the present spplication ks
moeorporated herein by reference in fis pntirery, as iTeach of them s individuaily
incorporated. Furthey, it wonld be sppreciaied tha, in the sbove teaching of invention, the
skilled in the art could muke serain changes or modifications Lo he invention, and thesa
equivalests would stif] be within the scope of the invention defined by the appended siatms

of the application.
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What is Clalmed:

& componndd of Formuda i

2. The compound of claim 1, characterized by being crystaliine,
A The compnund of elaim 2, characterbzad by an x-ray powder difffzction ((RPD)

patters having peaks at sbout 5.39, 16.1°, and 23.3° 25 £ 0.2° 2-8,

4, The compaund of claim 3, whersin the xeray powder diffraction (XRPL) patiern has

further peaks at aboui 22,17, and 28.5¢ 2-6 £ §.2° 26,

5. The compound of claim 4, whetein the x-ray powder difftaction (XRPD) pattern has

further peaks at about 22.5 and 18.5°2-8 £ .27 2-4.

8, The compound of claim 5, wherein the x-ray powder diffraction (VRPD) patters has

further peaks at sbout 26.6° aad 17.9° 264 0.2° 2-6.

e The compound of claim 2, characterized by an x-ray powder diffrsction (XRPLY)

pattern subsstantiaily as set forth in Figure 1.
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f27)

The compound of elsim 2, characterized by difforential soanning calorimetry {DSC)

pattemn substantiaily as ses forth in Figure 2.

B The compound of elaim 2, characterized by & dynamic vapor sorption (DVS) patiem

sub:siantially as set forih in Figure 4,

H i

1. The componnd of any ene of claims | fo 9, charactorized in being partigity ar fully

nydrated.

1 The compound of any one of claims 1 to 9, characterized in belng ankydrous or

easentially anbydrous.

i2. A pharmaceutical composition comprising a therapeutically effsctive amount of &

compound of any one of elaims | {¢ 11, and & pharmacectically acoeptabl carrier or
Y 2

exsipient

13, The pharmaceutical composition of claim 12, firther comprising one to three

additional therapeutic agents.

14, The pharmacestical composition of claim 13, whersin the additional theraneusic
p P !

agents wre each anti-HIV drugs.

15, The pharmaceutical composition of claim 13 or claim 14, whercin the additional
therapeutic agents are cack independently selected from the group consisting of HIV protease

inhibitors, HIV non-nucleoside inhibitors of reverss trauscriptase, HIV nucleoside inhibitors

50
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of reverse ranseriptase, HIV muclectide inhibtors of reverse transeriptase, snd other drugs

for treating HIV.

16, The pharmeceusical composition 0f any one of claims 12 {0 14, whaoreln at least two
of the addizional therapeutic agents are vach HIV nucleoside inhibliors of reverse

{rapseripiase.

17, Vhe pharmacestical composition of elaim 12, further comprising tenofovir disoproxil

{fumarale and emtriciiabine.

enafovir

18, The phavmaceutioal compasition of claim 12, Turthes comspri

alafenamide and emiricitabine.

19.  The phanmaceutical composition of claim 12, further comprising tenofovir

alufenamide hemifummarate and emtriciabine.

20,  The pharmaceutical composition of any cve of slaims 12 to 18, wherein the

sharmacatical composition Is in a unit dosage form.

2%, The pharmaceuical compositdon of eisim 20, whereln the unit dosage fornt is » mblet.

22 Use of a compound of any one of claims 1 to 1 for treating or prophylactically
£ S SEA > >

preventing an MV infection,
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25, Use of a compound of any one of Jaims 1 io 11 for the manaficture of ¢ me cament

for treating or prophylacticstly preventing an HIV & fection.

4. Acompound of airy one of claims § o 11 for use in 2 wethod for tremting or

prophylactically preventing an HIV infecton.

25 Amethod for treating or prophylactically preventing an HIV infection in 2 human in
need thereof, comprising administering to the husnan a therapenticaily effegtive mout of &

compound ofany one o claims 1w 11
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To: {PDocketing@gilead.com,|PUS2@gilead.com,

From: PAIR_eOfficeAction@uspto.gov
Cce: PAIR_eOfficeActiocn@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 25000

Dec 02, 2022 03:41:47 AM
Dear PAIR Customer:

GILEAD SCIENCES, INC
333 LAKCSIDC DN
FOSTER CITY, CA 94404
UNITED STATES

The following USPTO patent application(s) associated with your Customer Number, 25000 , have
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR.

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90
accompanying the correspondence.

Disclaimer:
The list of documents shown below is provided as a courtesy and is not part of the official file
wrapper. The content of the images shown in PAIR is the official record.

Application Document Mailroom Date Attorney Docket No.
17738803 NTC.PUB 12/01/2022 1147-US-P2C2DC

To view your correspondence online or update your email addresses, please visit us anytime at
https://sportal.uspto gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov
with ‘e-Office Action’ on the subject line or call 1-866-217-9197 during the following hours:

Monday - Friday 6:00 a.m. to 12.00 a.m.
Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM
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To: IPDocketing@gilead.com, IPUS2@gilead.com,

From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 25000

Dec 06, 2022 03:22:36 AM
Dear PAIR Customer:

GILEAD SCIENCES, INC
333 LAKESIDE DR
FOSTER CITY, CA 94404
UNITED STATES

The following USPTO patent application(s) associated with your Customer Number, 25000 , have
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR.

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-30
accompanying the correspondence.

Disclaimer:
The list of documents shown below is provided as a courtesy and is not part of the official file
wrapper. The content of the images shown in PAIR is the official record.

Application Document Mailroom Date Attorney Docket No.
17738803 CTNF 12/06/2022 1147-US-P2C2DC
892 12/06/2022 1147-US-P2C2DC

To view your correspondence online or update your email addresses, please visit us anytime at
hitps//sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours:

Monday - Friday 6:00 a.m. to 12:00 a.m.
Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM
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{ hereby certify that this paper (along with any paper referred to as being attached
or enclosed} is being transmitied v:a the Office elecironic liling system in
accorgance with 37 C.F.R. § 1.6(a){4).

Dated: April 5, 2023 T A . i
E{aecetroni,cJ Signature for Frances Teai: /Frances Tsai/ DOL]\“ NO- . 1 i 47‘L S'pzczDC
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Benjamin Micah Collman ct al.

Application No.: 17/738.803 Confirmation No.: 2232

Filed: May 6. 2022 Arl Unit: 1615

For: THERAPEUTIC COMPOSITIONS FOR Examiner: . N. Worsham
TREATMENT OF HUMAN

IMMUNODEFICIENCY VIRUS

RESPONSE TO NON-FINAL OFFICE ACTION UNDER 37 C.F.R. § L.111

MS Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

INTRODUCTORY COMMENTS

In response to the Office Action dated December 6, 2022, piease amend the above-

identified U.S. patent application as follows:

Amendments to the Claims are reflected in the listing of claims which begins on page 2

of this paper.
Remarks begin on page 4 of this paper.
A request for a one-month extension of time is submitted herewith. Accordingly, this

response is timely filed.

#5005870v1
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Application No. 17/738.803 Docker No.: 1147-US-P2C2DC
Amendment dated
Reply to Office Action of December 6. 2022

AMENDMENTS TO THE CLAIMS

This listing of claims will replace all prior versions and listings of the claims in the

application:

1-51. (Canceled)

S0k (Previously Presented) A wablet comprising 50 mg of the compound of Formula I:
U]
(0] F
8 H
A N
O
o F F
O OH

or a pharmaceutically acceptable salt thereof, 25 mg tenofovir alafenamide or a pharmaceutically
acceplable salt thereof, and 200 mg emtricitabine or a pharmaceutically acceptable salt thereof.

58: (Previously Presented) The tablet of claim 52, wherein the tablet comprises 50 mg of the

compound of Formula [ as a pharmaceutically acceptable salt thereof.

54, (Previously Presented) The tablel of claim 52, wherein the tablet comprises 25 mg tenofovir

alafenamide as a pharmaceutically acceptable sall thereof.

S (Previously Presented) The tablet of claim 52, wherein the tablet comprises 50 mg of the
compound of Formula | as a pharmaceutically acceptable salt thereof, 25 mg tenofovir

alafenamide as a pharmaceutically acceptable salt thereof, and 200 mg emtsicitabine.

56.  (Previously Presenied) The tablet of claim 52, wherein the tablet comprises 52 mg of the

sodium salt of the compound of Formula I.

57.  (Previously Presented) The tablet of claim 52, wherein the tablet comprises 25 mg tenofovir

alafenamide as tcnolovir alatenamide Tumarate.

58.  (Previously Presented) The tablet of claim 52, wherein the tablet comprises 28 mg tenofovir

alafenamide hemifumarate.

59.  (Previously Presented) The tablet of claim 52, wherein the tablet comprises 52 mg of the
sodium salt of the compound ol Formula I. 28 mg tenofovir alafenamide hemifumarate. and

200 mg emtricitabine.

~

#5005970v1
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Applicaton No. 17/738.803 Docket No.: 1147-US-P2C2DC
Amendment dated

Reply to Office Action of December 6. 2022

60. (Previously Presented) The tablet of claim 52, wherein the tablet has a total weight of less

than 1000 mg.

61. (Previously Presented) The tablet of claim 60, wherein the tablet has a total weight of less
than 800 mg.

62.  (Previously Presented) The tablet of claim 61. wherein the tablet has a total weight of less
than 730 mg.

63. (Previously Presented) The tablet of claim 52, wherein the tablet contains less than 15% of

the compound of Formula T or a pharmaceutically acceptable salt thereof.

64. (Previously Presented) The tablet of claim 52, wherein the tablet contains less than 11% of

the compound of Formula T or a pharmaceutically acceptable salt thereof.

#5005970v1
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Application No. 17/738.803 Docket No.: 1147-US-P2C2DC
Amendment dated
Reply 10 Office Action of December 6. 2022

REMARKS

Claims 52-64 are currently pending.

Claim Rejections Under 35 U.S.C. § 102

Claims 32-59 are rejected under 35 U.S.C. § 102(a)(2) as allegedly being anticipated by
Carra ct al. (W02015/196116. hereinafter “Carra 17) and by Carra et al. (US2016/0016973,

hereinafter “Carra 2°7).

Applicant respectfully submits that Carra 1, Carra 2, and the instant application are
commonly owned by Gilead Sciences. Inc. The ownership of Carra 1 and Carra 2 and the instant

application is further evidenced by the assignments recorded with the United States Patent and

Trademark Office:
. _— Assignment

2l . o o A

Publication No. Application No. Reel/Frame Recorded
Carra 1 W02015/196116 PCT/US2015/036757

035878/0643 June 22. 2015

Carra 2 US2016/0016973 14/744,915
Instant # ehiid of 15/346,335 041889/0981 April 6,2017
application ;

Carra 1 was published on December 23. 2015, and Carra 2 was published on January 21.
2016. As such, both references were published after the effective filing date of the instant
application, November 9, 2015. Accordingly. Carra 1 and Carra 2 are not available as prior art

against the instantly claimed invention. Withdrawal of the rejection is therefore respect{ully

requested.
4
#5005970v1
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Application No. 17/738.803 Docket No.: 1147-US-P2C2DC
Anmendment dated
Reply 10 Office Action of December 6, 2022

Claim Rejections Under 35 U.S.C. § 103

Claims 52-64 are rejected under 35 U.S.C. § 103 as alleged!ly being unpatentable over
Carra | in view of Dahl et al. (US2007/0099902) and over Carra 2 in view of Dahl et al.
(US2007/0099902).

As noted above, Carra 1 and Caira 2 are not available as prior art against the instantly

claimed invention.

Regarding the secondary reference. the Examiner cites Dahl et al. for its teaching of a
bilayer tablet of efavirenz, emtricitabine, and tenofovir. However, Dahl et al. does not teach or
suggest a tablet comprising tenofovir alafenamide. much less a tablet comprising the compound of

Formula I. Accordingly. Dah! et al. alone does not render the instant claims obvious.

In view of the foregoing. applicant respectfully requests withdrawal of the rejection.

Obviousness-Type Double Patenting

The Office has rejected claims 52-64 on the ground of nonstatutory doublc patenting as

allegedly being unpatentable over claims 1-10 of U.S. Patent No. 10,548,846.

Without conceding the validity of the Examiner’s remarks. Applicant submits herewith a
Terminal Disclaimer under 31 C.F.R. 1.321 over U.S. Patent No. 10,548.846. The cited reference
patent and the instant application are commonly owned by Gilead Sciences, Inc. Withdrawal of the

nonstatutory obviousness-type double patenting rejection is respectfully requested.

#5005970v1
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Application No. 17/738.803 Docket No.: 1147-US-P2C2DC

Amendment dated
Reply to Office Action of December 6. 2022

CONCLUSION

Applicant requests reconsideration of this application in view of the above amendments
and remarks. If the Office finds that a telephone conference would expedite the prosecution of this

application. please telephone the undersigned at the number provided.

Applicant belicves no fee is due with this response. However. il a fee is due, please
charge our Deposit Account No. 07-1250. under Order No. 1147-US-P2C2DC from which the

undersigned is authorized to draw.

Dated: April 5.2023 Respectfully submitted,

Electronic signature: /Donna Johnson Gressler/
Donna Johnson Gressler

Registration No.: 45,544

GILEAD SCIENCES, INC.

Correspondence Customer Number: 25000
(650) 574-3000

Agent For Applicant

#5005970v1
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International non-proprietary name: elvitegravir / cobicistat / emtricitabine
/ tencfovir alafenamide

Procedure No. EMEA/H/C/004042/0000
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List of abbreviations

SiiE iarnivudine

Aac abacavir

ADME  absorption, distribution, metabolism, and elimination

aGFR  actus! glomerulars fiitration rate

AN(CIOVA analysic of {co} variance

ATR efavirenz/emtricitabine/tencfovlr disoprexii fumarate {coformuiated; Atripta)
ATV/co cobicistat-boosted atazanavir

AT/ ritonavir-boosted atazanavir

8CS  Biopharmaceutics Classification System

BMD bone minerai density

Bl pordy mess index

CoBl, C cobicistat {Tybost)

C telopeptice  type 1 2ollegen C telopeptide

COA Criticat Quality Attripute

ddl didanosine

dNTP 2" deoxynucieoside triphosphate

DoE Design of expariments

DRV, D darunavir

DSC  Differential Scanning Calorimatry

DTG dolutegravir

DA dual-energy x ray absorptiomaetry

BIC/FITAF elvitegravir/cobicistat/emiricitabing/tenofovir alafenamide (coformuiated)
EFV efavirenz

aGFR  estimated glemerular filtration rate

eGFRCG estimated glomerutar filtration rate calculated using the Cockcroft Gault eguation
E3RE end-stage rens! disease

=Y European Union

EVG, £ elvitegravir {Vitekia)

FAS Full Analysis Set

FTC, F amtricitabine (Emtriva)

ETC-DP emtricitabine diphosphate
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GC Gas Chromatography

HOL high density ipoprotein

HDPE High Density Polyethyiene

HPLC  High performance liquid chromatography

ity International Conference on Harmonisation of Techinicai R2equiremerits for Registration of
Pharmaceuticals for Human Use

ICP-I4S Inductively coupled plasma mass spectrometry

INSTI  integrase strand transfer inhibitor

IR Infrared

IUPAC International Union of Fure and Applhed Chemistry

KF Warl Fischer utration

LDOL tow-density lipoprotein

LOCF  1ast observation carried forward

LSHM  least-squares mean

M= F missing = failure

MA Marketing Authorisation

mg milligram

MG Mass Spectrometry

MONA mitcchondrial DNA

N orn number of subjects in 8 popuiation {N) or subset (n)
/A Mot applicebie

NAS  New Actlve Substance

NCEP  National Cholesterol Education Program

MMR  Nuclezr Magnetic Resonancs

NNRTI nonneclecside reverse transcriptase inhibitor

NRTL nucleoside reverse transcriptase inhibitor

NIRTE  nuclectide reverse transcriptase inhibitor

QATP  organic anion transporting pelypentide

PINP  procoilagen tvpe 1 N-terminal propeptice

PAR, Praven Acceptable Range

SBMC  perigheral bicod mongnuclear celf

oD pharmacedynamic(s)

P-gp  P-glycoprotein

Pu. Bur.Burcpean Pharmacopoeia
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Pl protease inhibitor

PRT orocimal renal tubulopathy
elp Saediatric Investigational Plan
&TH ozrathyroid hormone

first quartile, third guartile

o)
o
O
w

Qb Quality by design

RBP retinel binding protein

PH Relative humidity

fNTP  ribonucleoside triphesphate

RV rilpivirine

RT reverse franscriptase

By ritonavir

s1 szlectivity index {ratio of CC50 to IC50)

SmpPC Summary of Product Characteristics

STB elvitegravir/cobicistat/emtricitabine/ tencfovir disoproxii fumarate {coformulated; Stribiid)
TAF tenofovir alafenamide

TAF furarate  tenofovir alafenamide fumarate

TAM  thymidine 2nalogue mutation

TOF tenofovir discproxit fumarate {Viread)

TV tenofovir

TFY DP tenofovir diphosphate

TSE Trznsmissible Spengiforn Encephalopathy

TV amtricgtabine/tenofovir disoproxi! fumarate {coformulated; Truvadeaj
UACR  urine albumin to creatinine ratic

UGt uridine diphosgphate glucuronosyitransierase
UPCR  urine protein to creatinine ratio

UPLC  Ultra-high performance liquid chrematography
LSH/NF United States Pharmacopoeia/National Formulary
UV Ultraviolet

XRPD  X-Ray (Powder) Diffraction

E AR
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i. Background information on the procedure

1.3, Submission of the dossier

The applicant Gilead Sciences International Lig submitted on 28 Movember 2018 an application for
Marketing Authorisation {o the European Medicines Agency (EMA) for Genvoye, through the centralised
procedure falling within the Articia 3(3; and point 3 of Annex of Regulation (EC) No 726/2004. The
eligibility to the centralised procedure was agreed upon by the EMA/CHME on 26 June 2014,

The applicant apptied for the following indication: treatment of huraan irmuncdeficiency virus type §
(HIV 1) infection in adults and adolescents 12 years of age and oider, without any known mutations
associated with resistance to the individual compenents of Genvoys {see cections 4.7 and 5.1),

The legat basis for this application refers to:

Articie 8.3 of Directive 2001/83/EC -~ complete and independent application. The applicant indicated
that tenofovir alafenamide was considered te be a new active substance.

The zpplication submitted is composed of administrative infarmation, comgletc guality dota, nen-
ciinical and clinical data based on 2pplicants’ own tests and studies and/or bibliographic iterature
substituting/supperting certain tests or studies,

Information on Paediatric requirements

Pursuant to Article 7 off Reguiation (EC) No 1903/2006, the appiication included an EMA Decision
/0026/2314 on the agreement of a paediatric investigation plan (PIP)

At the time of subraission of the spplication, the PIP P/D026/2014 was not yet completed as some
measures were deferred

Irformation relating ta orphan marsket exclusivity

Simifarity

Pursuant to Articie 8 of Regulation (£C) No. 14172000 anid Article 3 of Commission Regulation {£C) No
847/2000, the applicant did not submit a critical report addressing the possitle similarity with
authorised arphan madicinal producis because there is
condition related to the proposed indicetion.

w0 authorised orphan medicing! product for 2

Naw Active Substasce Status

The applicant reguested the active substance tencfovir alafenamide contained in the above medicinal
preduct te be considered as a new active substance in comparison to the known derivative tenofovir
diseproxit previously authorised :n the Union as active substance in Awipla, Eviplera, Steibild, Truvada,
and Viread, and claimeca that tencfovir alafenamide differs significantiy in properties with regard to
safety and efficacy from the already authorised substance.

Scientific Advice

The appiicant received Scientific Advice from the CHMP on 18-10-2012 and 25-64-2013. The Scientific
Advice gertained to non-zlinical aspects of the dossier.
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Licernsing status

The product was aot licensed in any countiy at the time of subrnissien of the application.

1.2. Steps taken for the assessment of the product

The Rapporteur and Co-Rapporteur appsinted By the CHMP were:

Rapgorteur: Robert James Hemmings Co-Rapportenc: Pierre Demolis

e

2.

The application was received by the EMA ot 28 November 2014,
The procedure started on 24 December 2014,

The Rapporteur's first Assessment Report was circulated to all CHMP members on 6 March 2015 .
The Co-Rapporteur's first Assessment Report was circulated 1o ali CHMP members on 17 March
2035 .

During the PRAC meeting on 10 April 2015, the PRAC adopted 2n RMP Advice and assessment
aveniew .

During the meeting on 23 April 2015 the CHMP agreed on the consolidated List of Questions to be
sent te the applicant .

~

The applicant submitted the responses to the CHMP congolidated List of Questions on 22 May
2015

The Rapporteurs circuiated the Joint Assessm2nt Report on the applicant’s responses 1o the List
of Questions to 2 CHMP members on 25 june 2015 .

During the PRAC meeting on 9 July 2015, the PRAC adopted an PMP Advice end assessment
overview

During the CHM® meeting on 23 July 2615, the CHMP agreed on a list of outstanding issues o be
addressed in writing by the applicant .

‘The applicant submitted the responses to the THMP List of Cutstanding Issues on 14 August
2045,

The Rapporteurs circulated the Joint Assessment Report on the appiicant’s responses to the List
of Questions to ail CHMP members on 1 Septemnber 2015 .

During the PRAC meeting on 10 September 2015, the PRAC adopted an RMP Advice and
BS5E55MENT OVETVIEW .

furing the meating on 24 September 2015, the THMP, 6 the light of the overail data submitted
and the scientific discussion within the Committee, issued a positive opinion {or granting 2
Marketing Authorisaticn to Genvoya.

Scientific discussion

2.3, Introduction

HIV-1 infection is a life threatening and sericus disease of major public health significance, with

aporoximately 35 million people infected waoridwide.
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Standard of care for the treatment of HIV-1 infection uses combination antiretroviral therapy (ART) to
suppress virai replication to below detectabie limits, increase CD4 celf counts, and stop disease
pragression. For ART-naive HIV infecied patients, current treatment guidelines suggest that initial
therapy consist of two nucless(t)ide reverse transcriptase innibiters {(NitIRTIZ) and aither 3 non-
nucieoside reverse transcriptase innibitor (NNRTI), 2 bousted protease inkibitor (PI) or an integrase
strand-transfer inhibitor (INSTT}. Virologically suppressed, HIV infected patients may switch from ther
current regimaen because of safety or tolerability concerns or for regimen simpiification. All patient
populations may benefit from once daity fixed dese combination (FOC) regimens as thes2 have been
shOWN to provide increased adgherence and Improved clinical ang virologic outcomes.

‘The success of ART means that morbidity and mortality :n the HIV infected population is increasingly
driven by non AIDS-assaciated comorbidities, Ciinical attantion has become more focused on the
optimization of tolerability, iong term safety, and adherence to potent ART regimens. There remains &
significant imadical need for new, effective therapies that take into consideration the non-HIV
comorbidities, demaegraphics of the aging HIV infected population, antireiroviral (ARV) resistance and
regimen simplhification.

Chronic Kidney disezce is important, since observational studies have demonstrated 2 ralationship
between kidney disease and pregression to AIDS and desth, Moreover, HIV associated rephropathy
gresent m up £o 30% of patients and this is a2 commoen cavse of end-stage renal disease {ESRD)
requiring dialysis.

ART with proven efficacy and safety i the both aiderly and young patients is important; limited data
and treatment options are available in both pepuiations. The elderty have increased risks for
comorbidities, including those relatad te renal and bone. There are specific and complex chalienges for
the treatment of adolescents, whe aise represant the popuiation that wiii require ART for the longest
time.

Tenofovir (TFY} is & nucleotide anaingue with fimited orai bicavaability that inhibits HIV- 1 reverse
transcription. Yerofovir disoproxit fumarate (TDF}, an oral prodrug of TRV, has improved oloavailability,
and delivers high systemic exposures of TFV with favourable efficacy and safety cata. TOF is 2
areferred NIRTI for use in combination with other antiretroviral agents for the treatment of HIV-1
infection,

White YOF is used broadly in the treatment of HiV-1 infecticn, an impartant identified risk with its use
is nephrotoxicity, which is associated with Increased creatinine in scme patients, increased protein loss
{pasticulariy tubutar), and occasional cases of proximal renat tubulopathy (PRT) {inciuding Fanconi
syndrome}. These risks necessiiate increased renal monitoring with use of TDF-contzining products,
wiacing burden on the patient and healthcare provider. Reductines in bone minaral density {BMD) have
also been seen sfter the initiation of ART, wilk: taroer decreases in BMD stiserved with TOF than with
other NRTIs.

Ternofovir alafenamide (TAF) is an investigational oral predrug of TFY. TAF is more stabie in slasma
than TOF, provides higher intracaitular ievels of the active phosphorylated metsbolite tenofovir
diphosphate (TFV-DP}, and approximately 50% lower circulating levels of YFV ralative 10 TDF. The
distinct metabolism of TAF offers the potential for an improved safety profiie compared with TDF.
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2.3 Quakity sspecis

2.2.1. Introduction

Genvoya is 2 meadicinal praduct containing tenofovir alafenamide {as fumarate), 2 new active
substance previously not autharised within the Union and thiree known active substances: elvitegravir,
cobicistat, and emtricitabine

The finished product is presented as fiim-coated ablers containing the following active substances;
150 mg of civitegravic, 150 mg of cebicistat, 200 mg of emtricitabing, ang 10 mg of tencfovir
aizfenamida (as 11.2 mg of the fumarate).

crocrystaliine cellulose,

Other ingredients of the tabler core are: lactuse (as monohydraie), m
crascarmeliose sodium, hydroxvpropyl cellulose, sillcon diexide, sedium lauryl sulphate, and
magnesium stearate, Ingredients of the filn-coating are: polyvinyi ajcobol (E1203), titanium
dioxide {£171), polvethviene giycoi (£1521), tale (E5S3h), indigo carmine aluminium lake (E132), and

iron oxide vetlow (E172).

The product is packaged in high density polyethylene {(HDPE) bottle with a polypropylene Continuous-
thread, child-resistant cap, lined with an induction activated aiuminium foil Ener containing
30 film-coated tabiets, Each boitle contains silica gel desiccant and poiyaster coil.

2.2.2, Active Substance

The information on chemistry, manufacturing and control of eivitegravir active substance has been
previously assessed through centralised procedure and approved in the EU as part of the marketing
authorisation apptications for Vitekta (EU/1/13/883/C01-2) and Stribild {EU/1/13/830/001-2).

The Modute 3.2.5 sections of the dossier for elvitegravir provided by the Appiicant are ldenticai to the
3.2.8 sections submitted and approved with the aferementioned marketing authorisations.

Senera! information

The chemical nasme of elvitegravir is 5-{3-chloro-2-fluarebenzy!)-1-[{25)-1-hydraxy-3-methytbutan-2-
yii-7-methioxy-4-oxo-1,4-dihydroguinoline-3-carboxylic acid and has the folfowing structure:
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Eivitegravir appears as a white to pale yeliow crystalline non-hygroscopic powder, sparingly soluble in
methane! and ethanal and practically insolubie in water ang agueous solutions at pH 2.0 t¢ 8.3, its pka
i 6.6 ang the distribution coefficient Log D is 4.5 (at pH 6.8).

Elvitegravir exhibits pelymerphism and appears in three polymorghs. The rnost thermudynamically
stable polymorphic form has beer determined 2nd the crystaliisation process is designed to
consistently defiver cthis form. It containg a single asymmetric centre at C- 11. The absolute
configuration was established by single crystal X-rav crystatiography snd hes been determined to be of
“S" configuration. Enantiomeric purity is controlied routinely by chirat HPLC.

Manufacture, characterisation and process controls

Eivitegravir is manufactured in six weli-defined synthetie steps using commercially available stanting
materials. The active substance is obtained from thrae manufacturers. Tha route of synthesis has bean
described in sufficient detall and adequate in-process cantrols are apphied during the synthesis. The
spechfications and control methods for intermeadiate products, starting materials &nd reagents have
been presented. Information about the formation, presence, origin and fate of impurities guring
manufacture has been satisfactorily discussed.

Representative batch analysis data provided for ali three proposed manufacturing sites groduced with
the proposed synthetic route show that the active substance can be manufactures reprogducibly.

Specification

The elvitegravir active substance spacificaticn includes tests and limits for 2ppagrance (visual
inspection}, identification {IR, HPLC, UV), water content (Ph, Eur.}, assay (HPLC), enantionieric pLirity
(chiral HPLC), impurities (MPLC), residual solvents (GC), residue on igniticn {Ph. Eur.}, heavy metals
{Ph. Eur.}, poiymorphic form (DST-Ph. Eur), and particle size (laser light scettering).

irnpurities, induding genotexic impurities, have bean evaluated and qualified where necessary. The
proposed jimits are found 10 Be acceptable from 2 safety point of view and therafore they are
constdered justified.

A microbial limit test for the active substance is not reguired in accordance with 10N {64 because the
iatter steps of the active substance manufacturing process conducted in AQUesAS organic solvent
mixtures and are expected o limit microbial content. In addition, confirmatory testing demonstrated
that elvitegravir is moderately 10 completely inhibitory to microbial growth. Furthermore, data
presented in the dossier indicate that no significant biocburden ic present,

The anaiytical methods have been well descritied and validates sccerding to 1CH Q2 (R1} and are
suitable to conire! the guality of the active substance.

Batch anaiysis data en commercial seale batches of the active substance manufactured by ail thise
proposed manufacturers have been provided. The resulls comply with the specifications and cenflrm
censistency and uniformity of the manufacturing process regardless of the manufaciuring site.

Stabifity

Stability studies have been cenducted for four commerciat scale batches from the first manufacturer
and one batch from the second under ICH long term (25 °Cx2 °C/60+5% RH) and acceleratad
conditions {40 *C+2 °C/ 75%£5% RH) in the proposed packaging. Resuits were submitied for up 36
months at long term conditions and for up to § montns at accelerated.

Asta ssiprent ¢ nont

AR St N A 13413
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Long ferm and accelerated stavility sampies were tested for appearance, 3ssay, impurity content, and
waler content. The enantiomeric purity and polyrnorplic formn were tested asnually during the lang
term studies. Enantiomeric purity was determined for 1 barch, at the beginning and end of the
asccelerated study and poiymorphic form was tested at the end of the accelerated study, The analytice!
meiheds used are stability ind:cating.

Ali parameters remained within the specification tirnits under both conditions over the duration of stedy
for all faur batches. The dizta show no discernible trends for agsay, total impurity content, indivicuai
specified impurities, degradation products of any other tested parameter.

In addition, a photostebility study of elvitegravir has been assessed as per the ICH Q18 Guideline o
ore hatch from the second manufacturer. No significant ditference was observed between the control
semiple and exposed sampie iv appearance, assay, impurity conteat, petymerphic form and

enantiorneric purity, The data indicate that elvitegravir is not sensitive to light

el

Based on the presented stability date, the proposed re-test period and storage when the active
substance is packed in the praposed packeging materials is acceptable.

The information on chemistry, manufacturing and conitrol of cobizistat active substance has been
previcusly assesszc through centralised procedure and approved in the EU as part of the marketing
2uthorisation applications foc Tybost {EU/1/13/872/001-2) and Stribiig (EU/1/13/830/001 2},

The Moduie 3.2.5 sections of the dossier for cobicistat provided by the Applicent are identicel to the
3.2.5 sections submitted and approved with the aforementioned marketing suthorisations.

General informaticn

Tha chemical name of zobicistat is 1,3-thiazoi-S-yimathyl [{2R,SR)-5-{[{28)-2-[{methyi{{Z-(propan-2-
yii-1,3-thizzoi-4-yi} methyl}carbamoyiJamine]-4-{morphotin- ¢-yl)butanoy! lamino}-1,6-
diphenyihexan- 2-yiicarbamate and has the following structure:

N ﬁ ;‘; : H e
Nei” R ’
) L
& g

Cobicistat is an amorphous solid with 2 low glass transition tempersture of 35 °C. Becsuse of the low
glass transiticn temperature, cobicistat under ambient conditions undergoes moisture and temperature
induced phase transitien from & foam inte a rubber-like matenal. To increase physical stability of
cobicistat it is adsorbed on silicon dioxide. Cobicistat on silicon dioxide is 2 white to pale yellow

tat is also hygroscopic as determined by dynaric vapour serption at

amorphous powder ang as cobic
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room temperature. The relatively higher water uptake of cobicistat on sitican dioxide compared to
cobicistat s due te the hygroscopic nature ¢f the silicen digxide carrier. Impartantly however and
contrary to cobicistat itself, moisture upteke of cobicistat on silicon dioxide is reversible and therefore
cobicistat is isolated by adsorption on silicon dioxide to provide a stable solid form, which is suitabie for
further finished product manufacture.

it shows three pKa; 1.8 (thizzole group), 2.5 (alkyithiazole group) and 6.4 {morpholino group}. The
partition coefficient Log P is 4.3 {at pH 8.5 buffer). No crystal forms have been found. it has three
chiral centres nd is produced as a singie isomer. The stereochemical configuration is defined through
the synthetic process and the use of starting material with suitabie chirality. Approgriste specifications
for these starting materials easure consistent quality during manufacture of cobicistat.

Manufacture, characterisation and process conirofs

Three sites are proposed for the menufacture of the active substance. Cobicistat on silicon dioxide is
manvfactured in four weli-defined synthetic steps. Details about pessible reprocessing tave bheen
provided, The route of synthesis has heen described in sufficient detail and adequate in-process
controls are applied during the synthesis. Tho specifications and contrel methods for intermediate
products, starting naterials and reagents have been presented. Because the actual toading value of
cobicistat on silicon dioxide is subject to manufacturing varlabiiity, » target loading with an appropriate
range was adopled o 2nsure 3 robusk down-stream manufacturing process.

All three sites have manufactured commerciai scale batches of cobigistat on silicen dioxide and many
smailer scale baiches during the development of the product. Batch analysis data show that the active

substance prosuced by both manufacturers s of similar quality and can be manufactured reprodudibiy.

Specification

Cobicistat on silicon dioxide specification inchides rests and limits for apsezrance (visual}, identification
{cobicistat: IR, HPLC, UV, silicon dioxide: USP/NF), water content (Ph. Eur.), assay {HPLC),
enantiomeric purity (chiral HPLL), impurities {HPLC), residual seivents (GC) and heavy metals {Pn.

Eur.).

Mo crystal forms have beern identified and since the active substznce is produced as an arnerphous
solid adsorbes onto silicon dioxice, a test for polymorphism is not required as per ICH Q6A.

Cebicistat genstoxic potential has been avaluzted in accerdance with the recommendations in ICK
Q3A. All the identified impurities are of low concerr for genstoxicity, &nd thercfore no further
gualification studles were considerad necessary. The proposed test and iimits are accepiabie,

A microbial lirnit test for the active substance is not required in accordance with ICH GO6A because the
latter steps of the active substance manufacturing process are non-aguecus and been shown to limit
micrabial content. In addition data presented on saveral batches during development indicate no
significant bioburden is present.

Aliin-house snalytical methods have been validated according to [CH QZA arinciples.

Batch analysis date on comumiercisi scale batches of the active substance manufactured by il three
proposed manufacturers have been provided. The results compiy with the specifications and confirm
consistency end uniformity of the manufacturing process regardiess of the manufacturing site.
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Stability

r2r and on one full scale bateh

Two pilot scale and one production scaie batch from the first manu
freim the second manufacturer packaged in the proposed container ware gul on stabiity testing i
sccordance with the ICH Q14 [RZ) Guideline under long-term conditions &t S °C for up to 35 months
and accelerated at 25 °C/60% RH for un to 36 months. Appearance, water content, assay, impurities
ang chiral purity have been monitored. The analytical methods used are stability ingicating. Afl
phvsicochemical attributes of cobicistat on silicon dioxide remained within the specification acceptance
limits foliowing 36 months of jong-term storage at 5 °C and no apparent trend has been observed. &
statistical analysis parformed for assay, total impurities and the major chiral impurity alse demonsirate
hat there is Bittie change cver time, The physicochiemiczal atiributes of cobicistat on silicon dioxide

remained also withis the specification acceptance limits foliowing 36 menths of storage at 25 °C/66%
RH

Furthermore, twi of the above tatches were also tested under 3¢ °C/75% RH for up 1o 12 menths te
evaluate the stability of cohicistat on silicon cioxide at elevated temperatures that may be encountered
during shipping and handling. The duration of temperature ang humidity excursions is limited to 3
months.

r addition, & photestability study was sonducted on cobicistat on silicon dioxidge according to ICH Q18
Guideline. The results showed ne significant change in appearance, assay, and impurity content
following exposure to light, The data indicate that cobicistat on silicon dioxide is not sensitive to light.

Based on the presented stebility dota, the proposed re-test period and storage when the active
substance is packed in the proposed packaging maeterials is acceptable.

Emtricitabing :

The information on chemistry, manufaciuring znd controt of emtricitabine active substance has been
previously assessed through centratised procedure and approved in the EL as part of the marketing

authorisation applications for Emtriva (EU/1/03/261/001-3}, Truvada (EU/17/04/305/001-2}, Atriplta

(EU/1/07/430/001-2), Eviplera {EUf1/13/737/001-2) and Stribild (EU/1/13/830/001-2).

The Module 2.2.5 sections of the dossier for emtricitabine provided y the Appticant are idantical to the
3.2.8 sections submitted and appioved with the aforementioned rmarketing eetherisations.

General information

The chemical name of emtricitabine is 4-amino-S-fluoro-1-1{2R,55)-2-{hydroxvmethyl} §, 3-oxathiolan-
5-yii-1, 2-dinydropyrimidin-2-one and has the following structure:

Emtricitabine apprars as a white to off-white non-hygroscople crystaliine powder, freely soluble In
methanei end water. its pKa is 2.65 and tha partition coeificient Log P is ~0.43. It has 2 chiral centres
at carbons 2 and § of the oxathiclane ring. Two enantinmeric pairs of diasteseomers can exist; cis-(-)-
FTC end cis-{+)-FTC, trans-(-)-FTC and trans-(+)-FTC. The synthetic route has been chosen 1o be
stereoselective for the focrnation of the desired cis-{-} enanticmer, emiricitabine. Three polymorphs of
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emiricitabing hava heen cbserved. Howeaver, the most stable thermodynamically form at room
temperature, is consistently produced,

Manufacture, characterisation and process controis

brmntricitabine is manufactured by two possible syntlietic roules shating & coimmon first step ans
folicwed by two ontions cemprising eithar one or two extra steps. The synihesis was described in
sufficient detail. The synthetic process results in the stereoselactive formation of an intermeciate and
tnus the formation of the desired emtricitabing enantiomer. Five manufeeiuring sites are involved,
Adequate in-process tontrois are apohied during the synthesis. The specifications and control methods
for intermediate products, starting materials and reagents have been presented. The process kas been
shown o consistently produce emtricitabine that meets the required guality standards.

Specification

Emtricitabine specification includes tests and fimits for appearance (visual}, identification (IR, HPLC),
clasity of solutinn {visuai}, water content {(Ph. Eur.}, enantiomeric purity {chiral RPLEY, assay (HPLC),
impurities {HPLC), heavy metals (Ph. £ur.), residue on ignition {Sh. Eur.j, restduai solvents {GC), and
particle size (Laser Light Scattering). Analytical methods have been vaildated in accordance with ICH
guitdelines. The testing end the proposed limits applied, conferm to current ICH quitelings and are
3cceptable from a toxicological and clinical perspective.

Extended testing during development has demanstrated that oniy a single polymorphic form results
from the synthetic process of emtricitabine. Therefore as per ICH Q64, testing for polyracrphic form: &t
relesse is not necessary. Development data dernonstrate the absence of indicaior srganisms ant
therafore as per 1ICH Q6 indicate that microtial tesiing of the active substance is not reguireg,

Batch analysis data on 22 commercial scalg batches of the active substance from ali proposed
manufacturers were provided. The results comply with the specifications and confirm consistency end
uniformity of the manufacturing process.

Stabifity

Thirteen comimerciai stale and additicnal pilot scale batches of emtricitabine manufactured using both
synthatic routes and packaged in the proposed container were put on stabiiity testing in accordance
with the ICH Q1A {R2) Guideline undar long-term conditions at 25 °C/60% RH for up ko 36 menths, OFf
the above batchies, elght eommercial seale and flve pilot batches were put under accelerated st 40
OC/75% RH far up to € months, In 2ddition ancther three batches were put under intermediate 30
OC/e5% Rii conditions for up to 12 months. Samples are tested for appearancs, impuritizs and
degradation products, assay, water content and for enantiomeric purity by validated stability indicating
methods. Stabiiity data for emtricitabine manufacturad by both synthetic routes were comparable. All
tested parameters remained within the specification limits throughout the tested period for ali thres
stability conditions. in one isolated batch one degradation product exceeded the specification ilmit 2t
the iast time point {38 months). The samea degradation product, is observes in emtricitabine stored at
accelerated storage. Four baiches exceeded the specification mit at 6 months. These data indicate
that amricitabine shouid not be exgosed to elevated ternperatures for extended perinds of time but
poses ne guality 1ssue for the active substanze.

A photostablilty study was cenducted on one bateh of emtricitabine. The resuits showed no significant
changes in appearance, purity, and impurity content and indicate that emtricitabine is not sensitive to
fight,
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Based on tha long-term stability date, the propused re-test period and storage when the active
substance is packed in the proposed packaging materials is considered acceptotie.

Tencfovir Mgfenarmids

General information

f{2R)-1-{6-amino-GH-

rees

The chemical neme of tenafovir slafenamide fumarale is progan-2-yi R-I(8 {
purin-9-ylipropan-2Z-ylj-oxy ymethyl){phenoxyiphasphoryi]-L-alaninate, (2E}-but-2-gnedioate (211}

and has the following structure.
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The chemical structure of tencfovir alafenamide fumarate has been adequately demonstrated by
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infrared spectroscopy, nuclear magnetic resonznce spectroscopy {1H, 13C, and 319P), mass
spectrometry, efemental analysis, ultraviclet absorption spectroscopy, and X-ray crystaliography.

The active substance is a white t¢ off-white or tan, siightly hygroscopic powder. Tencfovir alafenamide
fumarate is a BCS Class 3 compound, with high agueous sotubility througheut the physictogical pH
range. The solubility of the active substance In aqueous media siightly decreases with increasing pt
values. it ia sotubie at low pH (pH 2.0), sparingly scluble at pH 3.8, and slightly soluble at pH vatues
up W 8.0, Tenofovir alzfenamide fumarate s freely scluble iy roethancl, sohable in ethanct, sparingly
soiuble in isopropanot and shghtly soluble in acetone.

Tenofovir alafenamide exhibits sterecisomeristn due to the presence of three chiral centres. The chira!
centre at the propyioxy side chain is in the R-configuration. The abscivte sterecconfiguration of the
rarbonyletiiylamine substituent fe darived from the amino acid L-alaning, which has the S-configuration
at the alpha-carbon. The remaining sterescentre is iocated at the phosphorus atem and is In the Sp
configuration. Enanticrieric purity is controlled routinely by chiral HPLC,

Polymorphism has been observed for tenofovir alefenamide fumarate. A single polymorphic form is
consistently generated through the manufacturing process and this form has been adeguately
characterized.

The apglicant has provided justification for TAF 1o be considered 2s a NAS on the basis of its unique
chemicai structure. However, both TAF and TOF which is a known active substance are prodrugs heing
metabotised to the same major active metabciite {TFV) in vivo. Therefore, both active substances

share the same therapeutic molety angd as such, TAF is not considered 2 NAS on guality grounds.

Manufacture, characterisation and process controls

Tenefovir alafenamide furnarate is obtained from two manufecturars usimg the same synthetic route.

Cipla v. Gilead IPR2025-00033 Petitioner Exhibit 1002
265 of 1074



The active substance is synthesized in muitiple steps. During the evaluation procedure, the active
substance starting materials were redefined to be in fine with ICH Q11. Commerciatly availabie well-
defined starting meterials with accestable specifications are used.

Adequate in-process contiols are apphed during the synthesis. The sperifications ang centrol methads
for intermediate products, starting materials and reagents have been oresented. Critical process
perameters were dentified using a risk assessment approach.

Potential and actual impurities were weli discussed with regards to thewr origin and characterised.

The commercizl manufacturing progess for
chinical deveiopment program, Changes introduced have been presented in sufficient detail and have
heen justified. The quality of the active substance used in the varicus phases of the development is
considered to be comparatie with thiat produced by the propousad commercial process.

the aarive substence was developed in paratiel with the

The active substance packaging is i compliance with the EC directive 2002/72/EC and £C 16/2011 as
amended.

The charactarisation of the active substance ang its impurities are in accordance with the EU guideline
on chemistry of new active substances.

Specification

Tre active substance spacification inciudes tests for: appearance {visual examunation), identity (I,
HPLC), identity of fumaric acid (HPLC), clarity of schitivn (visual examination), water content (Ph.
Bur), assay (HPLC), impurities (HPLL, HELC-MS, GCY, residuai solvents {GC), elementat impurities
{ICe M8}, and malting point {Ph. Eur.),

impurities present at higher than the qualification threshold according te ICH Q34 were gualified by
texicoiogical and clinical studies and appropriate specifications have been set.

The analytical methods used have bean adequately described and non-cumpendlal methods
approprstely validated in accordance with the ICH guidelines,

Batch analysis data (n=16 using the proposed commercial process; 13 of which were cornmercial scale
and 3 piot scale} of the active substance, manufaciured at both proposed manufacturing sites are
provided. Additional batch analysis date for deveiopment batches used in pre-clinical pharmacokinetics
and toxicological studies are providad, The resuits are within the specifications and consistent from
batch to batch.

The active substance specifications are based on the active substance critical quality attributes (LQA).

Stabitity

Stability data on 6 commercial scale hatchas of active substance from the both propcsed
manufacturers stored in the intended commerciai package for up to 36 months under long tarm
congitions at 5 °C and for up o 24 months under accelerated condltions at 25 ¢C / 60% RH acenrding
to the 1CH guidelines were provided. Photostabiiity testing foliowing the ICH guideling Q1B was
performed on one batch. Results on stress conditions for up to & months 8t 40 0C / 75% RH on 5
batohes were provided. Additionally, results for 4 days at 60 2C / amblent RH; for 4 days a3t 5¢ °C/
ambiznt RH; and for 4 days at -20 0C were &iso provided on one batch.

The parameters tested are the same as for release. The analytical methods used were the same as for
reiease and were stablilty incicating.
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Degradstion products increased under accelerated conditions but remained within the specification.

Photostability testing foliowing the ICH guideline Q1B was performed on one batch, incication that the
¥ & < P

active substancs is not photoseasitive.

The stability resuits indicate that the active subsiance manufaciures by the both proposed suppliens is
sufficiently stable, The stability resu
term storage conditiens i the proposed container.

2,2.3. Finished Medicinal Product

Swescription of the product and pharmaceuticai devglopment

The proposed commercial finished product formuiation is a green, capsule shaped, fiim-coated tablet

1 the dimansions of 15 mm x 8.5 mim, debossed with "GSI" on ene side of the tablet and "510" on
othier side of the tablet, containing 150 mg of sivitegravir, 350 mg of cobicistat, 200 mg of
amtricitabine, and 10 mg of tenofovir alafenamide (as fumarate) 3s active substances.

The uverall goai of Genvova film toated tablet development was to create a tablet containing the same
amounts of elvitegravir, cobicistat and emtricitabing active subistancas as currentiy combined in Stribiid
fixed dose combination film-costed tablet and to replace tenofovir disoproxii contained m Stribild with
The cemmercial formulation

tenofovir aiafernamide, a second-generation prodrug of tenofovir
accommodates the required formutation and manufacturing process changes to incorporate tenofovir
slafanamide fumarate [TAF fumarate) at a much fower dose than tenofovir disoproxil fumarate (TOF)
25 and tissharmiaceutical perfermance of the oiber active

while raaintaining the establishad
substancas, as weil as ensuring satisfactory TAF fumarate chemical stability and content uriformity,

The aim of pharmaceuticat develogment was to deveiop 3 stabie immediate release solid dosage form
for orai use, providing high bioavallability of the four active substences. The critical qualiky attributes
(CQA) of the finished product are: size and coiour, strength, content uniformity, % dissotved,
degradaticn produst content, water content, and microbiological quatity,

Elvitegravir {(EVE) and cobicistat {COBI} are BCS Class 2 compounds with tow aguaous solubiiity and
high permeability, 2nd emtricitabing (FTC) is a BCS Class 1 compaund with high aguecus solubility and
high permeability. TAF fumarate is 8 BCS Class 3 compound with high aqueous soiubility and low
permeahility. Co-formulation of EVG, COBI on sificon dioxide, FYC and TAF fumarate was enabled by
the choice of the sciid oral tablet as 3 dosage form and avelding physical and chermical interactions
betweern the four active substances. This was achieved through selection of appropriate intra- and
extragranular excipients in amounts that achieve: chiemical and physical stebility, rapid and complete
dissoiution, censistent pharmacokinetic performence, satisfactory powder progerties to ensure
accaptable tatlet content uniformity, and adequate tablet tensile strangth ta ensure physical teblet
integrity.

Formulatian compasiticn, manufacturing process design and selection of excipients were intended to
ensure contant uniformity of all active substances within specifications.

Al excipients are well known pharmaceutical ingresients and ther gquality is comptiant with Ph. Eur.
standards, except the coating material which is commerciatly avaiiable and tested according to an in
house standard. All the companents of the caating materdal comply with the standards in £U Reguistion
231/2012 or compendial monographs. There are no novel excipients used in the | shed product
formulation, The iist of excipients is included in section 6.1 of the SMPC and in paragraph 2.1.1 of this
report.
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The physical and chemical compatinility batwean £, COBI, FTC, and excipients have been
estabiished previously for Stribild film-coated tabists, The compatidtiity cetween TAF fumarate and the
other ingredients was established with stability studies.,

The formulations used during clinical studies following the definition of the desired tablet composition
and TAF furarats strencth were differing ondy in the type of non-funclicaa! ceating materdal used and
therefere no bivequivalence study comparing early deveiopment formiiations to the sne proposed for
marketing was reguired.

The discriminatory power of the dissolution merhod for routine reiease and stability testing of the
finished medicinai product has heen demancirated.

Pharmaceutical development of the finished product contains Qb elements.

The manufacturing develogment has been evaluated through the use of risk assessment and de ign of
experiments to dentify the critical product quaiity attributes and critical process parameters, The sk
entificaticn was based on the prior knowledae of products with similar formulations and
manufactiring processes as weil 8s on the experience from fermutation deveiopment and process
design. The critical process parametars have been adequatatly identified,

The orimary packaging is high density polyethylene (HDPE) bottle with a poiypropylene continuous-
thread, child-resistant cap, lined with an induction activated aluminium foif liner. Sach bottle contains
sdica gel desiccant and poivester coil. The material complies with #h.Eur, and EC requirements. The
choice of the conteiner closure system has been validated by stabiiity data and is adeguate for the
intended usc of the product.

Manufacture of the product and process controls

The manufacturing process consists of muitiple main steps: blending of the active substance with
intragranular/extragranciar excipients, fluid-bed granulation/dry granuiation ang milling, compression,
tabiet film-coating and packaging. Critical process parameters have been identificd. The process is
considered to be a standard manufacturing process.

Major steps of the manufacturing process have been validated by & number of studies, The compiete
process will be vaiidated at commerciai scale prior to commierciaiisation; which was considered
acceptable baced or the enhanced development results presentec and on experiance gained in several
comimerciat scale batches already manufactured. it has been demonstrated that the manufacturing
process ls capable of producing the finished product of intended guality 16 3 reproducibie mannar. The
in-process contrels are adeguate for this type of manufacturing process and pharmaceutical form.

Proven acceptable ranges have been defined for several steps. The available development date, the
proposed controi strategy and batch analysis data from commercial scaie batches fully suppert the
groposed PARs.

Product specification

The finishied product release specifications inciude approprate tests for this kind of dnsage form.

appearance {visual examination), identification {HPLC, UPLC, UV), water content (Ph. Eur.), assay
(UPLT), degradation praducts (UPLE), uniformity of dosage units {(HPLCS, dissolution {UPLE), and
microbiological examination (Ph. Eur ).

The anaiytical methods used have been adaquately deseribes and appropriately validates in
accorcance with the ICH guidelines.

3 T ThE L]
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Batch analysis resuits are provided for 16 commerdial scale hatches confirming the consistenicy of the
manisfacturing process and its ability to manufacture to the intended product specification. Additional
batch results of 3 commercial scale hatches used in clinical studies were provided as supporting data.

The finished product is ruleasec on the market bsed on the above release specifications, through
traditional fina! product reiesse westing.

Stabiiity of the product

Stability date of 7 commercial scale batches of fnished product stored under long term conditions for
U 16 24 rRanths at both 25 °C 7 50% RH and 30 ¢C / 75% RH and for up to § menths under
acceieratoed conditions at 40 9C / 75% Rit sccording to the ICH quidelines were provided. Results on
siress conditions for up to 3 Says at 60 9C / ambient RH; gt 50 °C/ ambient RH; and 3l -Z0 °C were
aiso provided on one batch. The batches of medicinal product are representative to those proposed for
marketing and were packed in the primary packaging proposed for marketing.

In addition, one batch was exposes to lignt as defined in the ICRK Guideline on Photostability Testing of
New Orug Substances and Products.

It was demonstrated that stabiiity data of the finished groduct manufactures using active ingredients
from different suppliers is representative and there are ne differences in stadliity.

Sarnpies were tested for the same paremeters as for refease. The analytical methods used were the
same as for release and were stability indicating, The specification acceptance limits were met for ol
guality attributes at long-term storage conditions. It was shown that the finished procuct is not
shotosenslzive; however it should be stored in the originai packaging in ordar to protect it from

moisture.

Based on available stability data, the shelf-fife of 24 montns and storage conditions as stated in the
SmPL are accentabie.

Adventitious agents

1t is confirmed that the iactose is produced from milk from hesithy anirmals in the sarne condition as
those used to colisct milk for human consumption and that the lactose haos been prepared without the
use of ruminant material other than calf rennet accarding to the Note for Guidance on Minimising the
Risk of Transmitting Animai Spongiform Encephalopathy Agents Vie Human and veterinary medicinat
products,

2.2.4. Discussion on chemical, pharmaceutical and biological aspects

Information on development, manufacture and control of the active substznces and finished product
has been presented in 8 satisfactory manner. The resuits of tests cerried out indicate consistency and
uniformity of important product guatity characteristics, end these in turn lead to the conclusion that
the product shouid have a satisfactory and uniform perfarmance in clinical use.

The applicant has applied QbD principles in the development of the active substance and finished
product and their manufacturing process, However, no design spacas were claimed for the
manufacturing process of the active substance, nor for the finished product.
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EUROPEAN MEDICINES AGENCY

LR K

26 Aprii 2018
EMA/ZQ3559/2018
Committee for Madional Preducks for Human Use (CHMP)

P s T e
Assessment report

Biktarvy

International non-proprietary name: bictegravir / emtricitabine / tenofovir
alafenamide

Procedure No. EMEA/H/C/0G04445/0000

Note

Assessment report as adopted by the CHMP with ail information of a commercially
confidential nature deleted.

Yeiaphons ¢
Sz a vuestion
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Administrative information

Name of the madiciaal producl:

Bikiarvy

Applizant:

Gilead Soienzes intarnational Limiled
Flowers Building

Sranta Park

Abington

Cambridge

CB21 657

UNITED KINGDOM

Active substance:

Bictegravir / Emtricitabine / Tenofovir
Alafenamide

Internationa: Non-progriabary Name/Commeon

MName:

Bictegravir / Emtricitabing / Tenofovir
Alafenarnide

Pharmaco-tharepeutic group
{ATC Code}:

Direct acting entivirals, antivirals for
treatment of HIV infections, combinztions
(I05AR}

Therapeutic indication{s):

Biktarvy is indicated for the treatmant of
adults infected with hunman immunodeficiency
virus @ (HIV 1) without present or past
evidence of viral resistance ¢ the int2grase
inhibitor ciass, emtricitabine or tenofovir (see
saction 5.1).

Pharmaceutical form{s):

Film-coated tablet

Strength{s):

SCmg /200 ma/ 25 mg

Route{s) of admimstration:

Tral use

Fackaging:

bottle (HDPE)

Package size{s):

30 tablets and 9C (3 x 20} tabiets
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List of abbreviations

%CV parcentage coefficient of variation

3TC farmnivudine

ABU abacavir

AE adverse avent

AIDS acguired immunoedeficiency syndrome

ALT alanine aminctransferase

ANCVA analysis of variance

anti-HBe arttbody 2gainst hepatitis B e antigan
anti-HBs antibody against hapatitis B surface antigen
ART antiretroviral tharapy

ARV antiretrovirai

ATV atazanavir

AUC area under the concentratisn versys time curve

AtiClast area under the concantration versus tive curve from time zero to the Jast guantifiable
concentration

AUCtau area under the concentration versus time curve over the dosing intervas
B/F/TAF bictegravir/emtricitabineg/tenoiovir aisfenarmide (coformulated)

BCS Biopharmaceutics Classification System

BIC bictegravir

BIC Bictegravir sodium

BLQ below the limit of quantitation

BMD bene mineral density

BMI body mass index

CHB chronic hepatitis B

CI confidance interval

Clast tast observed quantifiable concentration of the drug

Crrax maximum observed concentration of drug

CrH Cochran-Mantel-Haeaszel

COBI cobicistat {Tybest)
CPK creatine phosphokinase
CGA Critical Quaiity Atlribute

CRF case report form

CSR clinical study report

Ctau observed drug cencentralicn 8t the end of the dosing interval
CV coaffici

b of variaticn
DAVG:1 time-weighted average change from baseline to study Day 11

DNA decxyribornucisic acid
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DRV darunavir

DSC Differential Scanning <alorimetry

DTG dolutsgravir

EC European Commission

FC50 estimztad concentration of drig for 2 half maximal rasponss
ECG electrocardiogram

el RF ziecironic case report form

eGFRCG estimated giomerular fitiration rate calcuiated using the Cockoroft-Gault equation
EU Eurcpesn Union

EVG elvitegravir {Vitekia}

F/TAF emtricitabina/tenciovir alafanamide (ceformulated; Descowy @}
FAS Fult Analysis Set

FDA Food and Drug Administration

Fi3C fixed-guse combination

For foilide-stmulating hormone

FTC erntricitabineg (Emtriva)

FYC Emtricitabing

FYC/TDFE emtricitabine/tenafovir disoproxit fumarate {coformuiated; Truvada®)
GC Gas Chromztography

GCP Good Clnical Practice

GEN eivitegravir/cobicistat/emtricitabine/tancfovir alaferamide (coformulated; Genvoya®)
GI gastrointastinal

GLSM gecmetric least-squares mean

GS-8883 tuctegravir

HBeAb hepatitis B @ antibody

HBaAg hepatitis B @ antigen

HBsAb hepatitis B surface antibody

HBsAg hepstitis B surface antigen

HBY hepatitis B virus

HCV hepatitis C virus

HOPE High Density Polyethyiene

human immunodeficiency virus

HiV-1 humian immunodeficiency virus type 1

HLA hurnan ieukocytz antigen

HPLC High performance liguid chromategraphy

HPLC-CAD FHigh performance liquid chromatography - charged aercsol detection
HPLC-MS High performance liquid chromatography - mass spectrometry

ICH  International Conference cn Harmoenisation of Technical Requirements for Registration of
Pharmacaulicals for Human Use

ICP-MS Inductiveily coupled plasma mass spectromatry

IDMT independent data monitoring commiliae
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IN integrass

INSTI integrase strand-transier inhititor

INSTI-R integrase strand-transfer inhibitor resistant
IPC In-process corntrol

I inhibitory guotient

Q95 inhibitory quotient of 5%

IR Infrared

ISE Integrated Summary of Efficacy

ISS Integrates Summary of Safety

IV infravenous

KF Karl Fischer titration

LC-MS/MS tiqued chrenatography/tandem mass specirometry
LOH jactate dehydrogenase

LDL low-density lipoprotein

LLOQ lower limit of guantitation

LOCF last ebsarvaticn carried forward

LSM leasi-squares maan

M = E missing = excluded

M = F missing = faliure

MedORA Medical Dicticnary for Requlatory Achivities
MH Mzniei-Haenszel

N number of subjects in a3 population (N}

NLT  Not less than

RMR  Nuclear Magnetic Rescnancea

NMT  Not more than

NNRTI nonnucleoside reverse transcriptase inhibitor
NRTI nuclecside raverse transcriptase inhibiter

QL open fabel

pafCos protein-adiusted 395% effective concentration
paIC95 protein-adjusted concentration that resuits in 85% inhibition
palQ95 protein-adjusted inhibitory guotient of 95%
PAR  Proven Accaptable Range

PO pharmacodynamic{s}

PRE  Permitted Daily Exposure

PE  Polyethviene

Ph. Eur. Europaan Pharmacopoeia

Pl protease inhibitor

FK phiarmacokinatic(s)

PP per protocol

PR protease
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PrEP pre-axpasure prophylaxis
(31 first quartile
Q3 third guartile
QD once daily
RAL raltegravir
RAM resistance-associated sulation
RAP resistance anslvsis popuistion
RBC red bicod cell
RE ralative error
RH Felative Humidity
RNA ribonucieic aad
ROW rest of world
RT reverse transcriptase
RTV ritonavir
SAE sericus adverse event
SAP stalislical analysis plan
SBR stay on baseline regimen
SP standard deviztion
SRS Sodiurn dodecy! sulfate
SmPC Summary of Product Characteristics
t1/2 estimate of the terminal eliminaticn half-life of tha drug
TAF tenofovir aiafanamide (Vemiidy}
TAF  Tenclovir alafenamide
TIF tenofovir disoproxii fumarate {Viread)
TFV tenofovir
max time (observed time point) of Cmax
TSH thyroid-stimuiating hormone
UGT 1AL yridine diphosphate glucuronesyltransferase 1AL
ULN upper Brmit of normatl
UPLC Uitrg performance liquid chromategraphy
USF  Unitad States Pharmacepoaia
USP  Upited States Pharmaccpeaia
Uy Uitravicist
XRPD Y-Ray Powger Diffraction
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i. Background information on the procedure

1.2, Submission of the dossier

The epplicait Gitead Sciences International Limited submitted on 21 June 2017 an application for
markeling sutherisation le the European Medicines Agency {EMA) for Biktarvy through the centralised
procedure failing within the Article 3(1) and point 3 of Annex cf Reguistion (EC) No 726/2904. The
eligibility to the centralised procedurs was agreed upon by the EMA/CHMP on 28 Agrii 2015,

The applicant apphed for the foliowing indication: The ireatment of sdulls infected with Fuman
immunodeficiency virus-1 (HIV-1) without any known mutaticns associaled with resistance to the
indiviguai companents (see saction £.1).

The legal basis for this application refers to:

Articie 8.3 of Diractive 2001/83/£C - compiete and indepandent application

The application submitted is composed of administrative information, complate quality data, non-
clinical and clinical Gata basad on applicants’” own Lests and studies and/or bibliographic literature
substituting/supporting certain tests or studies.

Information on Paediatric requiremerts
Pursuant to Article 7 of Regutation (EC) No 1931/2G08, the application included an EMA Decision
P/0339/2016 on the agreement of 3 paediatric investigation plan {PIF).

At the time of submissicn of Lhe application, the PIP P/0339/2016 was nol vel completed as some
measuras ware deferragd,

Information relating to orphan market exclusivity

Similarity

Pursuant to Article 8 of Regulation (EC) No. 14172000 and Articie 3 of Commission Regulation {EC) No
€47/2000, the applicant did not submit 2 critica! report addressing the possible similarity with
authorised orphan medicinal products because there is no authorised orphan medicinal product for a
condition: related Lo the proposed indication,

New active substance status
The applicant requasted the active substance bictegravir contained in the above madicinal product to

be considerad as a new active substance, as the applicant claims that it is riot 3 constituent of a
rmedicingl product praviousty authorised within the Europaan Union,
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Scientific advice

The applicant raceived scientific advices from the CHMP:

Scientific advice date

Ares

EMA/CHMP/SAWP/629722/2012 18 October 2012

Non-chinical

EMA/CHMP/SAWP/214543/2013 25 Aprit 2013

Quatity, non-clinical and clinicat

1.2. Steps takesn for the assessment of the product

Tirie Rappoiteur and Co-Rapporteur appeinted by the CHMP were:

Rapporteur: Juseph Ermnmerich Co-Rapporteur: Bruno Sepodes

Tha application was received by the EMA on

21 Jupne 2017

The procedure started on

13 July 2017

The Rapporteur's first Assessment Report was circuiated to att CHMP
membars ¢n

29 September 2017

The {g-Rapportzur's first Assessrment #aport was circulated to ail CHMP?
mempars on

27 September 2017

The PRAC Rappertaur's first Assessment Report was circutated to sl
PRAC members on

12 October 2017

The CHMF agreed on the consolidated List of Questions to be sant te
the apglicant during the meeating on

9 November 2017

The agplicant submitied the responseas to the CHMP consalidated List of
Questions an

18 December 2017

Tha Rapporteurs circuiated the Joint Assessment Report on the
responsas o the List of Questions to alt CHMP members on

21 January 2018

The PEAC agreed on the PRAC Assessmant Qvarview 2nd Advice Lo
CH#MP during the meeting on

g February 2018

The Rapporteurs circuiated Updated Joint Assessmeant Report on the
rasponses to the List of Questions te all CHiP members on

16 February 2018

The CHMP agread on a list of outstanding issues to be sent tc the
apolicant on

22 February 2018

The applicant submitted the respenses te the CHMP List of Quistanding
Issugs on

23 March 2018

The Rappoerieurs circulaiad the Joint Assessment Repert ogi the
rasponsas to the List of Cutstanding fssues to all CHMP members on

12 Aprit 2018

The Rapporteurs circulated Updated Joint Assessment Report on the
responses to the List of Outstanding Issues to all CHMP mambers on

20 Aprit 2018
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The CHM®, in the light of the overali data submitted and the scientific 26 Apri! 2018
discussion within the Committee, issued a positive opinion for granting
3 rarketing authorisation to Biktarvy

2. Scientific discussion

2.1. Problem siatement

2.1.1, Disease or condition

HIV-1 infection is a bivod-born infection. HIV s a retrovirus that infects and replicates primarily in
kuman CD4+ T cells and macrophages. HIV czr be transmitted vis bicod, biocd products, sexual
fiuids, other fluids containing tleod, and breast miltk. Most individuals are infecteg with HIV through
sexual contact, before birth or during delivery, during breast-feeding, or when sharing cortaminated
needles and svringes (intravencus drug users}. Sexusl intercourse is the most common, aibeit
inefficient, mede of HIV transmission, The risk of transmission per exposure is low; estimates are on
the order of 8.1% per contact for heterosaxual transimission, but this varies cansiderably ang increases
with concurrent uiterative STRs, high HIV viral ioad in the su

ct, 2nd {3ck of antiretroviral therany.

2.1.2. Epidemiciogy

There are approximately 37 million people worldwide living with HIV-1. HIV-1 infection remains a life-
threatering disease in infected persons who do not receive adeguate treatment sufficiently sarly in the
course of the infection and/or are infacted with virus that is rasistant Lo anti-retroviral ageats of
several classes such that an adequate treatment regimen canaot be constructed from approved
agents.

2.1.3. Clinical presentation, diagnosis and prognosis

Acute HIV-1 infection ¢ often missed, as & usuatly presents with nonspecific signs and symptoms
{including fever, rash, cor diarrhoea}, or goes without clinical symptoms. If symptoms are present,
these generally emerge approximately 2 weeks following HIV infection. Among those presenting with
syiviptoms, the number of symptorms corredates with higher pre-saroconversion peak plasima viral load.

Diagnosis most ofien accurs during chronic infection. Recent estimates suggest that even in high
incoma setlings; aboul 25-35% of people jiving with HIV starting ART have 3 04 celi count of tess
than Z09 celis/mm3. In some sellings, up to half of pacple present to care wilh advanced HIV disasse
~ dafined by WHO as having a CD4 celf count <200 cells/mm3 or a WHO dinical skage 3 or 4 diseasa.

Most HiV-infected individuals will eventually develop progressive immunodeficiency marked by CDS T
tymiphocyte {CD4} czli deplation and feacing to AIDS-dafining illnessas and premature death, if remain
untreated. Leading causes of mortality among adults with advanced HIV disezse giobally include
tubercutosic {TB}, severe bacterial infections, cryptococcat meningitis, toxoplasmosis and Pneumocystis
Jirovecs preumonia.
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Diagnostic tests for HIV-1 infection include assays for HIV-1 RNA, p24 antigen, and HIV-1 ang HiV-2Z
antibodies,

2.1.4, Management

Standard of care for the treatment of HIV-1 infection uses combination ART Lo supprass viral
repheation 1o below detactable limits, allow CD4 cell counts 1o 1ncxease, and stop disease progressicn.
Eor ART-nave HIV-infectad patients, current treatment guidelines suggest that istial therapy cons
of 2 nucleos(t)ide reverse transcriptase inhibitors (N{t]RTVIs) and either an integrase strand transfer
intibitor (INSTI), the ner-nucioside reverse transcriptasa inhibitor (NNRTI}, rilpivining, or the hoestad
protease innibitor {P1), darunavir (DRV). Viroiagicaliy suppressed HiV-infected patients may switch
rom their current regimen because of safety or tolarzbility concerns or for regimen simplification. Al
patient popuistions may benefit from once-daily FDC regirens as these have been shown to provide
increased adherence and improved dlinical and virologic outcomes.

Integrase strand-transfer inhibitors {INSTI), such as raitegravir (RAL} and elvitegravir {EVG), exhibit
strong antiviral activity, geod clinical tolerability and have becsme attractive options as third agents in:
combination tharapy for HIV-1 infected patieats. Both RAL and EVG have reiatively shert human half-
lives and must be administered twice daily {BID} {for RAL) or in combination with a boosting agant (for
EVG) for once daity {QD1 administration. The most recently approved INSTI, dolutegravir (DTG}, has a
PK profile that allows administration ance 3 day {QD) without a boosting agent; however, BID dosing is
recommended when DTG is co-administared with CYP and/or UGT inducers (e.o., EFYV, fos-AMP/r,
TPV/r, or rifampin} and in patiants with INSTI asseciztad resistance substitutions or clinically suspacted
INSTI resistance. Dolutegravir is availabie as a fixed dose combination with abacavir ang lamivudine
and is currently usad as first fing therapy. The new fixed dose combination with Bictegravir as INGTI
contains tenofovir alafenamide (TAF) and emtricitabine as a backbore.

About the product

Bictegravir is & potent INSTI that is baing evaluatad for the traatment of HIV-1 infection and that has
demonstrated a terminal Half-life suilable for once-daily admintstration without 2 boosting agent.

=5

Emtricitabine and TAF forr a guideiipe-racommended N{URTI backbone for ART-naive HiV-infected
patients. Tenofovir zlafenarnide is atso approved as 3 single ageat for the treatment of chronic
hepstitis 8 infection, and F/TAF is 3 guideline-recommended backbene for patients co-infected with HIV
and hepatitis B virus {HBV).

B/F/TAF is a patent, convenient, tolerable, and practical regirmen for the fong-tarm traatment of
patients with HIV infaction. The small tablet size of the FDC is expacted te provide an additional
benafit, especially in patients for whom pili swallowing can be a barrier to treatment compliance, (eg,
the alderly). Based on the clinical studias perfarmad within this application, tha Applicant daims that:

- High rates of virologic suppressicn with 8/F/TAF in studies of ART-naive subjects ang those switching
therapy

- Ko subjeck in the Phass 2 or Phase 3 siudies developed treatment-emergent resistanca te any
component of B/F/TAF

- B/F/TAF is generally safe and well tolerated in HIV-infected subjacts

Pay
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- The bona and ranal safety profiles of B/F/TAF are comparable with those of abscavir
{ABCY DTG/ larmivudine (3TC)

The Applicant’s proposed indication was:

TRADENAME is indicated for the treatment of adults infected with human immunodeficiency virus-1
(HiV-1} without any known mutations associated with resistance 1o the individual compunents

The Applicant's proposed posology was:

One tabiet o e taken once daily in sdults.

2.2, Quality aspects

2.2.1. Introduction

Biktarvy is a fixed dose comnbinakion product presented as film-coatad tablets containing hictegravir
sodium equivalent to 50 mg hictegravir free acid, 200 mg of emtricitabine ang tenofovir alaferamide
fumarate equivalent to 25 my tenofovir alzfenamide as active substances.

Other ingredients are:
Tabiet core: microcrystailine ceituiose, croscarmeliose sodium and magneasium siearate.

Film-coatine: polyvinyl alcohol, titanium dioxide {£171), macrogol, talc, iron oxide red {£172} and iron
cxide black (£172).

The product is available in white, high density poiyethylene (MDPE) botties with polypropyiene
continuous-thread chitd-resistant caps, lined with induction activated sluminium foil linars, Each bottle
cortaing silica gel desiccant and a8 polyester ceil.

2.2.2. Active Substance

The information on chernistry, manufacturing and contre! of emtricitabing active subslance has been
assassed previously via the centralised procedure and approved in the EU as part of the marketing
authonisations for Emtriva, Truvada, Atripla, Eviplera, Suribild, Descovy, Genvoya and Odefsay.

The Moduie 3.2.5 sections of the dessier for emtricitabine proviged by the applicant are identical to the
3.2.5 sections submitted and approved with tie afurementionad marketng authorisations,

Genera! information

The chem:cal nama of emtricitabine is 4-amino-5-fluore-1-[{2R, 55)-2-(hydroxymethyl)-1,3-oxathiclan-
S-yil-1.2-dihydropyrirmidin-Z-ene correspending to the molecuiar formuia CelyFN2O55, It has a
relative molecuiar mass of 247,24 g/moi and the foliewing structure (figure 1).
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Figure 1: emtricitabine struckure

The structure of emtricitzbine was olucidated by a combination of 'H and **C nudlear magnetic
resonance (NMR} spactroscapy, IR spectroscopy, WV speciroscopy, mass spectrometry and single
crystal x-ray determination.

Emtricitabine appears as 8 white to off-white non-hygroscopic orystalling powder, freeiy sotubla in
methanol and water. Its pKa g 2.65 and the partiticn coefficient Log 15 -0.43. It has 2 chiral Centres
at carbons 2 and 5 of the oxathiolane ring. Two enantiomeric pairs of diastereomers can exist: ¢is-{-)~
FTC and ¢is-(+3-FTC, trans-(~}-FTC and frans-(+}-FTC. The synthetic route has been chosan t be
stereosalective for the formation of the desired os-{-) enantiomer, emincitabine. Thres potymorphs of
emtricitabine have been ohserved. However, the mast stable thermodynamically form at room
temperature, is consistently oroduced.

rManufacture, characterisation and process controls

Emtricitabine is manufactured by twe possibis synthelic routes sharing a commaon first step and
followed by two ogtions comprising zither ane or two extra steps. The synithesss was described in

sufficient detail.

The synthetic process resulls in the slersossaiective formation of an intermediate and thus the
formation of the desired emtricitabine enaniiomar. Fiva manufacturing sitas are invoived. Adequsle in-
process controls are applied during the synthesis. The specifications and control methods for
intermediate products, starting raterials and reagents have been presented. The precess has been
shown to consistently produce emtricitabine that meets the required quatity standargs.

The active substance is packaged in double polvethylene (PE) bags inside HOPE drums which cornply
with the €C directive 200Z/72/EC and EC 10/2011 as zmeanded.

Specification

Emtricitabine specification includes tests and Himits for appearanca (visual), identification (IR, HPLC),
clarity of solution {visual), water content {Ph. Eur.), enzntiomeric punty (chirat HPLL), assay {(HPLC),
impurities {HPLL), heavy metals {Pin Sur.}, residue on igrition (Fh. Eur.), residual selvents {GC}, and
particle size (Laser Light Scattering). Analyticzl methods have been validated in accerdance with ICH
guidetines. The tasting and the proposed limits applied, conform to current ICH guidelines and are
accepiable from & toxicological and ciinical perspective.

Extended testing during developmaent has demenstrated that enly a single polymerphic form results
from the synthatic process of emuricitabine. Therefore as per ICH 84, testing for polymorphic form at
ralaase is not necessary. Developmeant data demonstrate the absance of indicator organisms and
therefore, as per ICH Q8, microbial tasting of the active substance is not required. Satisfactory
informaticn regarding the reference standards used for assay testing has been gresented.
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Batch analysis data on 22 commercial scale batches of emtricitadine from all progosad manufacturers
were providad. Tha rasults comply with the specifications and confirm consistancy and uniforeity of
the manufacturing process.

Stability

Stability data frem 3 production scaie baiches of finished product covering both manulacturers and
processes stored for up tn 24 months under long term conditions (35 °C 7 §5% RH) according to the
CH guidelines were provided. The balches ware packsged in the primary packagi ng proposed for
marketing. Samples were iested for appearance, assay, impurity content and weter content. No
changes were observed to any of the measured parameiers over ilime, and ne irends were visible.
Emtricitabine is known nct to be pholesensitive.

Based on the long-term stability data, the proposed re-test pariod and sicrange conditions when
emtricitabine is packed in the proposad packaging materials is considared acceptabie.

Tenefovir Alafensmide Fumarate (TAF Fumarate)

The information on cherristry, manufacturing and contro! of tensfovir alafenamide fumarale hac been
$Sas5eC previously via tha centralised procedure and approved in the FU as part of the marketing

autirorisations Descovy, Genveya, Odefsey, Vemitdy and Symtuza.

The Moduie 3.2.5 sections of the dossier for tenafovir alafenamide fumarate provicesd by the applicant

are identical Lo the 3.2.5 secticns submitted and approved withia the aforementicned marketing
uthornisations.

General information

The chamical name of tencfovir zlafenamide fumarate is propan-2-yl #-{{S})- —({[(ZR) 1-{B-amino-9H-
purin-S-vlipropan-Z-ylj-oxy} methyl){phenoxyiphiosphorvi-i -alaninate, (2F)-but-2-enedicate (2:1)
corresponding to the molecular formula C3Ha. NgG-P. 1t has 2 relative mo !ecu‘ar mass of 534.5 g/ miot
and the foilowing structura (Figure 2):

NH; - -
Ay N HO\.
N SR i =D
Ly {
'~ N ‘ol N \\'\\.\ 1
\V.,.O, O :
C}'ig OH 142

Figure 2: tenofovir alafenamide fumarate structure

The chemical structure of tenofovir alafenarmice fumarale has been adeguately demonstrated by
infrared spectsrascopy, NMR spectroscopy (PH, T, and ¥9), mass spectrometry, slemental analysis,
ultraviolet absorption spectroscopy, and X-ray crystaliography.

The active substance is a white to off-white or tan, sfightly ! hygrescopic pewder. Tennfovir alafenamide
furmarate is a BCS Ciass I compound, with pH-dependean? aqueous. sciubility decreasing with
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increasing basicity. Tt is soluble 3t lew pH {(pH 2.0}, sparingly soiuble at pi+ 3.8, and slightly sciuble &t
pH values up to &.0. Tenofovir alafenamide fumarate is freely soiuble in methanei, soluble in ethanoi,
spanngly sciuble in isopropanct and siightly sciudle n acalone.

Tenofovir alaferarnide exhibits steresisomerism due to the presence of three chiral centres, The chiral
cantre at the propylozy- side chain is in the R-configuration. The absclute siersoconfiguraiion of the
carbonyiethyviamino- substituent is derived from the aming zcid L-alanine, which has the 5-
configuraticn at the alpha-carbon. The remaining stereccentre is located at the phosphorus atems and
in the S- configurstion. Enantiomeric purity is controlled routinely by chiral HPLC af the peint of the
introduction of the chiral starting material end in a2 manufaciuring progess intermagiata.

Polymorphism has been cbserved for tenofovir alafenamide fumarate. A single polymorphic form is
consistently generated through the manufacturing process and this form has been adequateiy
characterised.

Manufacture, characterisation and process conirols
Tenofovir alafenamide furnarate is ohtained from two manufacturars using the same syntheatic routs.

The active substance is syithesized in rmultiple steps vsing weil-defined starting rastarials wit
acceptable spacifications.,

Adequate in-progess controls are zpplied during the synthesis. The specifications and controi methods
for intermadiate products, starting materials and reagents have been prasented. Potential and actual
impurities were well discussed with regards o their origin and characterised,

Critical process parameters ang mater:al 2liributes were identified using a risk assessment appreach.

The commercial manufacturing process for the active substance was developed in parallal with the
clinicad development program. Changes introduced have been presentad in sufficient detail and have
been justified, The quality of the active substance used in the various phases of the devalopment s
considered to be comparable with that produced by the proposed commercial process.

The active substance is packaged in double-tined polvetnyiens bags which comply with the EC diractive
2002/72/EC ang £L 1072011 25 amended. The bags are held in high-density polyathytene drums (or
othar suitable secondary container} with lids of appropriate size and fitted with a security seal.

The characterisatinn of the active substance and its mpurities is in accordancs with the EU guidetine
on chemistry of new active substancas.

Specification

The specification for tenctovir alafenamide fumarate inciudes tests for appearance {visual
examination}, identity (IR, HPLC), identity of fumaric acid (HFLC), clarity of solution {visual
examination), water content (Ph. Eur.), assay {HPLC), impurities (HPLE, HPLC-MS, GC), residual
solvants (GT), elemmental impurities (ICP MS), and melting paint {Ph. Eur.}.

Impurities present at higher than the gualification threshold according to ECH Q34 waere qualifies by
toxicological and clinical studies and appropriate specifications have teen setl,

The analytical metheds used have been adeguately described and non-compendial metheds
appropriately vaiigatad in accordance with the ICH guidelines. Satisfactory infarmation regarding the
reference standard used for assay testing tias bean presented.
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Batch analysis data from 18 batches of tenofovir alafenamide fumarate, {13 of which ware commercial
scale anc 3 piot scale), manufactured at both preposed manufacturing sites wera provided. Agditionat
batch analvsis data for daevelopment batches used in pre-clinical pharmacokinetics and toxicological
studies were aiso provided. The resuits were within the specifications and consistent from batch to
batch.

The tenofovir ataferamide fumarate apecifications are based on the active suhstanre rritical nuality
atlributes {CQA).

Stabitity

Stability data on 6 commercial scale batches of tencfovir alzfenamida fumarate from the both

proposed manufacturers stored in the ntended commerciai package for up to 38 morths under iong
term conditions at 5 °C and for up to 24 months under accelerated conditions at 25 9C / 60% RH
according te the ICH guidelines were provided. Results under stressed conditions for up to 6 months at
40 900/ 75% RH on 5 hatches wers provided. Additionaily, results for 4 davys at 80 °C / arnbient RH, for
4 days al 50 9T/ ambient RH and for 4 days at -20 °C were also provided on one balch.

Samples were tested for appearance, impurities, assay, water content, and solid state characteristics
(XED and meiting point). Tha analytical melhods used were the same as for ralease and were stability
indicating.

Photostability testing foliowing the ICH guideiine Q1B was performed cn cne batch, indicating that the
active substance is not photosensitive.

The stability resuits indicate that tencfovir alafenamide fumarate manufactured by the both proposed
suppliers is suificiently stable. The stability resuits justify the preposed re-test period at the
recommended long-term storaga condilicn in the proposed container.

Bicragravir sodium (8IC)
Bictegravir sndium 15 a new active substance. Information i3 provided by the applicant in a full moduie
28-S

General information

Thrie chemical name of bictegravir sodium is sodium (2R,55,12aR)-7,9-dioxo-10-{{2,4,6-
trifluorcbenzylicarbamoyl]-2,3,4,5,7.2,13, 13a-octahydro-2, 5-methanopyrido{ 1,214, S Ipyrazing {2, 1-
blii, 3joxaszepin-§-uiste corresponding to the motecular formuia CoyHy-FsN:Nals:. It has a relative

molacular mass of 471.4 g/mal and the foliowing structure (figure 3):

Figure 3: bictegravir sodium structure
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The chernical structure of bictegravir sedium was elucidated by a combination of IH, *3C 3nd 1%F NMR
spectroscopy, mass spectrornetry, UV and IR spectroscopy, elemental analysis and x-ray

crystatiography.

Bictagravir sodium contains 3 chiral cantras. Overail stereochemistry is tested in the active substance
by chiral HPLC balore ralease.

The solid state properties of bictegravir sodium were astablished by x-ray powder diffraction,
gifferentiat scanning calorimetyy and dynarnic vapour sorpticn. The aclive substance is an oif-white to
veliow slightly bygroseopic crystalling solig. Only 1 polymorphic form was ideniified during
development. it is practicaily insoiublz in aguecus media across the physiclogical pH range, including
simulated fed and fasted state intestinal fiuids, and very slightly scluble at pit 8.8, Particle size is
fimited in the aclive substance specification.

Manufacture, characterisation and process controfs

Bictegravir sodium is synthesized in multiple steps using wail-dafined starting matarials with
acceptable specifications. The starting materials were justified 1o line with the expectations in ICH Q11
and its Q&A and are deemed acceptable.

Adequaie in-process controls are applied during the synthesis. Tha procass was oplisised through 2
series of univariate and muitivariate experiments, informed by risk assessment as to which steps were
likely to be most critical. Operaticnal ranges and set-points are defined for esch step of the
manufacturing procass and are justified by the data proviced. No design spaces are claimed.

Detziled information on the origin, fate and purge of impurites was provided in order to justify limits
for impurities in the starting materials, intermediates, and ths active substance. A risk assessment for
mutagenic impurities was carried oul in line with: ICH M7. One impurity with a structural zlert was
shown Lo be negative in an Ames tast. Another known mutagenic impurity was consistantly found in an
intermediate at ievels well below 30% of the TTC and is thus contrelied according te ICH 147 option 2.
The specifizations and costrol mathods for intermediates, starling materials and raagents have been
presentad and are deemed accaptable.

The active substance is packaged in double PE bags, inside an HDPE drum, which comply with the EC
directive 2002/72/EC and EC 10/2011 a5 amended.

Specification

The active substance specification includes tests for appearance, identity (IR, HPLC), clarity of solution
{visual inspection), water content {KF), sodium content (HPLC-CAD), assay (HFPLL), imputities {HPLC),
rasidual sofvents and organic volatile impurities (GC), enantiomeric purity (chirai HPLC) and particle
size {laser light scattering).

Impuritizs presant at bigher than the qualification threshold according to ¥TH Q34 were qualified by
toxicolngical =nd clinical studies and appropriate spacifications have bean set. A risk assessment ang
batch analysis carried out for the finished product in tine with ICH Q3D demonstrated that no test for
elemental impurities, other than the sodium contant, is needad. The active substance has iow watar
activity and ne sigaificant bicburden was noted during release testing and stability studies so no test
for microbiclogical guality is inciuded. Oniy 1 polymorphic form has been identified, which is stable and
routinely produced by the manufacturing process as determined by XRPD, so nio test is nizeded.
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The analytical metheds used bave been adecuately destribad and non-compendial methods
appropriately validated in accordance with the ICH guidelines. Satisfactery information ragarding the
reference standards used for assay and impurities testing has bean presented.

Batch analysis data on 22 iad, pitot and production scale batches of bictegravir sodium covering both
manufaciurers and an additenal manufacturar used in early development, were provided, These
included the 3 productions scale validation batches from each manufacturar. The results were within
the specifications and consistent from batch te batch.

Stabifity

Stability data from & pilot scale batches of active substance covaring both propesed manufacturers,
and an sdditional manufacturer used in early development, stored ie the intended commercial package
for up to 24 months under long term conditions {30 °C / 75% FH}Y and for up to & months under
accelerated conditions (40 9C / 75% RH} according te the ICH guidelines were provided. Samplas were
tested for appearance, assay, relaled substances, waker content, enanticmesic purily. polymerphic
form and microbial purity. Ro significant changas were noled over time aad all parameters remzined
vaithin specification througheout the study peniod. In addition, studies have begur using the 3 process
vaiidation batches frorn each propesed comnercial manufacturer which will be tested according te the
accepied protocol.

Photostability testing foilowing the (CH guideline Q18 was performed on 1 batch. Bictegravir sodium is

bt photosansitive.

Samples were also stored at either -2C or 60 °C for up to 2 weeks. No changes to eny of the measured
paramaters were ohserved.

The stability results indicate thal the active substance manufactured by the proposed suppliers is
entiy stable. The stability resuits justify Lhe proposed retesi period when stored at the
recormmended ong term storage condition in the preposed container.

2.2.3. Finished Medicinal Product

Description of the product and Pharmaceutical development

Bikiarvy is a fixed dose combination, immediate release, film-coated tablet containing bictegravis
sodiurn, emtricitabine and tencfovir alafenamide fumnarate as active substances. The tablets are
purplish-brows capsule-shaped, and debossed with G5 on one face and "9883” on the cther.

Bictegravir sodiun is a crystalline, stable, BCS class IT compound exhibiting low sotubility but kigh
permeability. Emtricitabine is a crystaitine BCS class I compound with high seiubility and permeability
which degrades by hydrolysis in aqueous solution and to a much smalier degree, in the solid phase.
TAF fumarate is & 805 class T malecule, highly soluble but peorly permestie, which undergoes pH-
dependeant hydrelysis in agueous solutior.

The formulation evoived throughout development. The commerdial formulation is the same as that
used in phase T ciinical trials, which was shown o be equivalent to earlier chnicat formulations by
suifable bridging studias.

The choice of manufacturing procass and excipients was based on the properties of the active
substances. Process parameters for the film-coating process are considered suitable.
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The developmant of tha dissclution methat tock inte sccount the differing solubilities and stabilities of
the 3 active substances. Emtricitabine and TAF fumarate are sciuble in agueous media, whereas
bictegravir is peorly sotuble :n aguecus media across the physicicgical pH range. However, TAF
fumarate is unstable beiow pH 5 and above pH €, so 3 medium with pH 5.5 was selectad.

Various manufacturing parameters with potential to imipact the dissciution rate were examined during
developmant znd have been set at levels guarantzed to progduce Biktarvy tablets of the requirad
nuality. The dissolution raethod was developed in order to identify tablers manufaclured outside of the
defined process and its discriminatory power is considered adequate.

The manufacturing development has beer svaiuated through the use of risk assessmant and design of
experiments to identify the critical product guality attributes and critical process parany
identification was based on the prior knowledge of products with simiiar formulations and
manufacturing processas as well 35 on the exparience from formulation develogment and process
design. The aritical process parameters have been adequately identified. Mo design space is claimed.

Alt excipiants other than the Opadry film cual are wail known pharmacauticsl ingredients and their
quaiity is compliant with Ph. Eur. standards. Opadry is commerdcially availabie and the constitvent
ingredients are of compendial grade. The colourants comply with directive 2009/35/EC. There are no
novel excipients used in the finished product formulation. The list of excigients is inciuded in section

6.1 of thie SMPC and in paragraph 2. 1.1 of this report.

The primary packaging is a white HDPE bottie with polypropyiena continuous-thread, child-resistant
cap, lined with an inducticn activated aluminium foll finer. Each bettle contains silica gei desiccant and
a polyester coil. The materials compiy with Ph. Eur. and EC requiraments, The choice of the container
closure system has been validatad by stabifity data and is adequate for the intended use of the
product.,

Manufacture of the product and process conlrols

The manufacturing procass is carried out at 2 different sites and wonsists of production of fina! blends
by granuistion, milling and lubrication followed 2y tableRting. The process is considered to be &
standard manufacturing process.

It has been demonstrated that the manufacturing process is capabile of producing finished preduct of
intendad quality in a reproducible manner. A process vahdation protocet has baen provided, explaining
how validation wiii be carried cut at both manufacturing sites en full production scale prior to
commercizglization. The irn-process controls are adeguate for this type of manufacturing process and
pharmacevtical form, and suitable limits have been set for the ingividual tests,

Product specification

The finishes preduct release specifications comprise appropriate fests for this king of gosage form
including appearance, identity {UV, UFLC), water content (KF}, assay {UPLC), degradation products
(UPLC), uniformity of dosaga units {Ph. Eur.), dissolution (UPLC} and microbiclogical guality (Ph. Eur.}.

The timits for impurities have Seen justified 7 balches of finished product wera analysed for all class 1,
class 2A and selected ciass 3 elemental impurities as defined in ICH Q2D. The amount of each tested
element was weli below 30% of the PDE and this justifiag their omission from the finished product
specification.
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e analyticai metheds used have been adecustely described and appropriateiy vadidated in
aceordanca with the I0H guidelines. Satisfactory information regarding the refersnce standards used
for assay and iripurities testing has bean presentad.

Batch analysis resuls are provided for 14 pilat te production scale batches confirming the consistency
of the manufacturing process angd its ability to manufacture tn the intended product specification.

Stability of the product

Stability data from 3 gilot scale batches of finished product from gach manufacturer stored for up to 12
months under fong term conditions {25 9C / 60%: RH), up te 12 months under intermediate conditions
{30 0T/ 75% RH), and for up to € months under acceleratad canditions (40 OC / 75% RH} according Lo
the ICH guidelines were provided. The batches of madicinal product are representative of those
propased for marketing and were packed in the primary packaging proposed for marketing. Samples
were tested for appearance, water content, assay, degradation products, dissclution and
ricrobiotogicsi quality. The aralylical procedures used sre stability indicating. No significant changes
to any of the measured parameters wers observed.

In additicn, 1 batch was exposed to light as defined in the ICH Guideiine on Photostadility Testing of
New Drug Substances and Products. The resuits indicate that the product is photostable.

Strassed studies were carried out on ancther batch, stored at either -20 °C or 50 °C for 1 wesk at
ambient humidity. No significant changas were ohservad.

An in-use stability study was carried out on 1 batch of product. Bettles were stored 3t 30 °C / 75% RH
with the induction seals removed. One tablet was ramevad each day for 30 days to simulate the
recommendad dosing regimen. No sianificant changes to any of the measured parsmaters were
chserved.

Based on available stability data the propesed shelf-iife of 24 months stored in the eriginal containar
with the jid tightly clased in order to protect from moisture as stated in the SmFC {sections 6.3 and
6.4} is scceptabie.

Adventitious agents

No excipients derived fram animal or human crigin have been used. The magnesium stearate is of
vegetat origin.

2.2.4. Discussion on chemical, pharmaceutical and bioiogical aspects

Information on development, manufacture and conirol of the active substance and finishad product has
beer presented in a satisfactory manner. The results of tests carried out indicate consistency and
unifarmity of important proguct quality characteristics, and these in turn lead to the conciusion that
the product should have a satisfactory and uniform perfermancs in clinicat use.

The contrel strategy, combining 2 mixture of process paramaters and reiease tests, is considered
sufficient to ensure the guaiity of the product. No design spaces are claimed.
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2.2.5. Conclusions on the chemical, pharmaceutical and biological aspects

Trie qualkity of this product is considered o be accepiabie when used in accordance with the conditions
defined in the SmPC. Physicochemical and biclugical aspects retevant to the uniionm clinical

performance cf the product have bean investigated and are controlied in a satisfactory way,

2.2.8. Recommendations for future gquality development

Not applicable.

2.3, Non-clinical aspects

2.3.1. Introduction

The definitive safety pharmacoiogy, toxicology, and toxicokinetic studies provided for BIC, FTC, and
TAF were conducted in accordance with guidelines issuad by the International Council for
Hanmaonisation (ICH) and with Good Laboratery Practice (GLP) or other applicable ragulaticns
promulgated by international health authorities. Pilot, expioratory, and meachanistic studies ware either
conducted in full compitance with GLP procedures or were conducted using appropriate protocols and
gocurmentation to assure dats integrity.

2.3.2. Pharmacoiogy

Brief summary

BIC

Bictegravir is a potent investigationai integrase strand-transfer inhibitor (INSTI) with in vitro activity
against wild-type HIV-1 and HIV-1 with INSTI-resistance asscciated mutations. Bictegravir inhibits HIV
integrase by binding e the integrase activa site and tlocking the strand transier step of ratrovirai
geoxyribonucieic acd {DNA) integration which is essential for the HIV raplicaticn cytie, demgnsirating
hich potency and selectivity in antiviral assays. Bictegravir dispiavs a high resistance barrier and has
an improved phenotypic resistance profile compared to doiutegravir (DTG}, raltegravir (RAL) and
eivitegravir {EVG; E). Bictegravir has a ionger dissociatiuvn hali-life from both wild-typz and mutant
Hiv-1 integrase/DNA complexas compared with DTG, RAL, ang EVG.

Figure 4, BIC chamiical structure
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F¥C

Emtricitabine (FTC) is @ NRTI 2nd 8 (-) enanticrer of a thio analogua of cytidine, which differs from
cther Cytidine analogues in that it has a flucrine in the S-position. Intracellutariy, FTC is
phosphoryiated by enzymes to form emiricitabine Lriphosphate (FTC-TP), the artiva metsbolite.
Erotricitabine is an N&TI that has activity against HIV and hepatitis B virus (HBV). Foilowing
apsorption, FTC is phosphoryiated by cellular enzymas to smiricitebme triphasphate {(FYC-TP}, the
active metabolite, ar ansiog of 2’-deoxycytidine triphosphate. Emtricitabine §'-triphosphate inhibits the
activity of HIV-1 reverse transcriptase through high-affinity binding, compating with the naturat
substrate 2'-deoxycytiding 5'-triphosphate. Emtricitabine 5'-triphosphate is efficiently incorporated into
the nascent viral DNA chain by HIV-1 reverse transcriptase resuiting in termination of DNA synthesis
due Lo the lack of a hydroxyi group at the 3'- position of the sugar moiety of FTC, which in turn inhibits
virat replication. In a clinicat stucly, the intracaliviar hali-life of FTC-TP in perpheral biood mononuciear
cells (PEMCs) was 3% heurs. intracellular triphosphate levels increased with dese but reached 2 plateau
at doses of Z00 mg or greater. Emtricitabine has activity against retroviruses and hepadnaviruses.

Figure 5. Chemical structure of FIC
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TAF

Tenofovir alafenamide is 8 prodrug of tencfovir (TFV), a nuclentide reverse transcristase inhibitor
{NLRTI). Aftar abscorplion, TAF is convertad to TFV intraceliularly, which is phosphoryiatad te the active
matabolite, tenofovir diphosphate (TFV-DP) (Robbins 1898). Yencfovir diphosphate is a very weak
inhibitor of mammalian DNA polymerases o, £, 3, and £ and mitochondrial DNA (MEENA) polymerzse vy,
Cells are perrneable to TAF and, due to incressed plasma stability and intracaliviar activation through
hydeolysis by cathepsia A, TAF is more efficient than TDF in Joading tenofovir into PBMCs (including
tymphocytes and other HIY target cells) and macrophages. Intraceliular tenofovir is subsegquently
phospheryiated te the pharmacologically active metabcelite, tenofovir diphosphate. Tenofovir
Siphesphate inhibits HIV and HBY replication threugh incorporation into viral DNA by the HIV-1 or HBY
revarse transcngtase, which results in DNA chain-termination.

Figure 6. Chemical structure of TAF hemi-fumarale

3,

e .
A o MO i

A
Ry e N . i
F;! 35 pcte) i
L« Sy < H
~ - \N N H
B N H
M b : i
i / |
M Q= !
N H
H
|

Page 23/104

23

Cipla v. Gilead IPR2025-00033 Petitioner Exhibit 1002

292 0f 1074

_



B/FSTAF

The proposed FIC is hased on the complimentary pharmacaiogy of BiC, FTC and TAF and the body of
clinicai experiance with INSTI or N[UIRTIs in HiV-infected patients. Combinaticns of these agents in
cell-based in vitro assays show favourable anti-HIV activity and no evidence for antagonism. The anli-
HIV-1 activily of 3-drug combination of BIC, FTIC, and TAF was founi o be highly svnargistic with no
evidence of antageniom in vitro, supperting the use of these agents in combination in HIV-1 infected
patients. The resistance profiles of the individual agents BIC, FTC, and TAF are distinct and non-
cvariapping.

Primary pharmacodynamic studies

BiC

Bictegravir is a noval strand transfer inhibitor of HIV-1 intagrase with high potency and seiectivity in
anrtiviral assavs and does not reguire retabolic modification to exert ARV activity. Using
lymphoblastoid T-celi lines and primary human T-iymphocytes in HI{V-1 antiviral assays, the estimated
concentration of drug for a haif-maximal response (ECS0) of 6IC ranged from 1.5 to 2.4 nM and the
sefectivity indices ranged from 1500 tc 8800, When tested in primary humas PBMCs against dinical
isciates of ail HIV-1 groups (M, N, U}, inclugding sublypas A, 8, C, &, €, ¥, and §, 8IC displayed similar
antiviral activity across ali dlinical isolates with mean and median EC50 values of 6.60 and 0.55 n#4,
respectively, basad on & range of ECST values between < £.05 and 1.71 nM. HIV-2 was similarly
susceptible to BIC with an ECS0 valuz of 1.1 nM. Bictegravir is 8 specific inhibitor of HIV with no
maasurable antiviral activity against non-HIV viruses, including HBY, hepatitis { virus (HCV},
infiugnzas A and B, human rhinovirus, and respiratory syncytiat virus {RSV}.

Bictegravir maintained potent antivirat activity against HIV-1 variants resistani to currently approved
ARVs from the NRTI, NNRTI, and protease inhibitor (PI) classes. Bictegravir displays a resistance
profile similar te that of dolutegravir (DTG} and markedly impreved comparad with that of raltegravir
{RAL) and elvitegravir (EVE; F). Bictegravir maintained full aclivity againgt donal isolates from
virologic failures treated with Stribild. Bictegravir had an improved resistance profile compared to £VG,
RAL, and DTG in patient isolates, particularty for isclates with high-level INSTI resistance containing
cornbinations of mutations such as ES2Q + N1S5H or G140C/S + QI148R/H/K = additionail INSTI
mutations, and may have uamet clinical utlity in these patients. Bictegravir had a longer dissociation
halfulife from HIV-1 integrase-DNA comglexes compared with DYG, RAL, and EVG.

HIV-1 isolates with reduced susceptibility Lo BIC have heen selected in cell culture. These selections
shewed that BIC displayed a comparable barrier {0 resistance emergence as DTG, and 3 higher barriar
than £V, Bictegravir selected the M50I + R263K combinstion and S153F with a transient T65!
substizution in HIV-1 integrase. The R2Z63K single mutant and M5C1 + R263K double mutant viruses
had low-level reduced susceptibility to BIC, bui the single M5OI mutant was fully sansitive to BIC. The
MEOT + R253K selected variants exhibited low-leve! cross-resistance ¢ RAL ang DTG ang intermediate
cross-resistance to EVG but remained susceptible to cther ciasses of ARVs. The effect of the TSE! and
$153F/Y single mutants and the T66! + S153F double mutant in integrase on BIC susceptibility was
rminimal,

Similar ko a numbar of other ARV agents, the in vitro activity of BIC was reduced in the presenca of
human serum due to significant protein binding. Bictegravir exhibited approximately 70-fold increase in
the ECSO value in the presence of 100% serum relative to its activity i celt culture madium. The 85%
effective concentration {£C85) catculated from the high density antivirat dose response was used in
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conjunchion with the human serum shift determined by equilibrivm dialysis to cafculate the protein-
adjusted BCOT (PAECIS) of 361 nM.

FTC

Erntricitabine, an NRTL, is a synthetic analogue of the naturaily accurring pyrimidine nucleoside, 2 -
deoxycytidine. Intracellularly, FTC is converted through 3 phosphorylation reactions o its active tri-
phosphoryiated anabolite emtricitabine §° -triphosphate (FTC-TP) [Furman 1992, Paff 1994].
Emtricitabine 5'-triphasphate inhibits the activity of vira! palymerases, inciuding HIV-1 BT by direct
binding competition with the natural decxyribonucleotide substrate {deoxycytidine triphosphate) and
by being incorporated into nascent viral DNA, which results in chain termination {Wilson 1993%. FTC
has aclivity that is specific to HIV (HIV-1 and HIV-2) and HBV. The £C50 of FTC ageinst laboratery
acdapled strains of HIV-1 rangad from 9.001 Lo €.62 M depanding on ceil type and virus strain used in
the assay [Jeong 1993, Painter 1985, Schinazi 1992]. With clinical isolates of HIV-1, EC59 values
ranged from 6.C02 to C.028 ub |Schinazi 1892]. Emtricitabine 5-triphasphate is a waegk inhibiter of
mammaiian DNA polymerases g, 8, ang s and miDNA polymerase v [Painter 19951, There was no
evidence of toxicity to mitochendria in viire and jn vivo.

The sotiviral activity of FTC against jaboratory and clinical isolates of HIV-1 was assessad in
lyraphoblastoid cel lines, the MAGI-CCRS cell line, and PBMCs. The ECS) values for FTC ware in the
range of G.001 to 0.62 uM. FTC displayed antiviral activity in cell culture against Hiv-1 clades A, 8, C
D, E, F. G, and O (EC5D values ranged from 0.007 to 0.140 uM) and showed activity gainst HIV-2
{ECS50 values ranged from 0.007 to 1.5 pM),

v

HIV-1 isolates with reduced susceptibility to FTC have been selected i call culture. Reducead

TAF

TAF is & phosphenamidate prodrug of TFV {2'-decxyadenosing monophesphate analogue). Cells are
permeable o TAF, and due to increased plasma stability and intracaliniar activation through hydrolysis
by cathepsin A, TAF is more efficient than TOF in loading TFV into PBMCs, inciuding T cefis and
macrophages [Birkus 2008, Birkus 2007]. Intraceiiular TFV is subsequently phosphorylated to the
pharracologically active metabolite tenofovir diphosphate (TFV-DP) [Robbins 1398]. Tencfovir
diphesphate inhibits HIV replication through incorporation into virzi DNA By the HIV BT, which results
in DNA chain-termination [Cherrington 1995, Yokota 1994]. Tenofovir has activity that is specific to
humar immuncdeficiency virus (HIV-1 and HIV-2) an¢ HBY [Delaney 2006, Kalayiian 2003, Lee 20053,
In vitro studies have shown that both FTC and TRV can be fully ghosphorylated when combined in ceils.
Tenofovir diphosphate is @ weak inhibitor of mammaiian DNA ociymarases that include miDNA
polymerase y [Cherrington 1994, Kramata 1998], and there is no evidence of mitcchondrial toxicity in
vitre based on sevaral assays including miDNA analyses [Birkus 2002, Stray 20171

The antiviral activity of TAF against faboratory and clinical isciates of HIV-1 subtype B was assessed in
tymphoblasteid cell iines, PBMCs, primary monocyte/macrophage ceils, and CD4-T lvmphocytes. The
£C50 values for TAT were in the range of 2,0 o 14.7 nM. TAF displayed antiviral activity in celf culture
against ail HIV-1 groups (M, N, 0}, including subtypes A, B, C, [, £, F, and G (EC5C vaiues ranged
em 0.10 to 12.0 nM) and activity against HiV-2 (ECS0 values ranged from £.91 to 2.63 nM) {m2.6.3
Section 1.3, PC-120-2004). The antiviral activity of two TAF metabolites, M18 (GS-645552;
isopropylalaniayl TFV) and M28 (GS-652329; alarinyl TFV), were evaluated in two T-lympheblastoid
cell ines (V-2 and MY-4) following 5 days of compeund exposure. G5-645552 is also 2 drug prodguct
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gegradant. Both metabelites showad weak inhibition of HIV-1 raplication with 1723 to 2630-feid lower
inhibitory potency ¢ ive to TAF (ECSD vaives of 7.41 o 21.0 pM) for metaboiite M28 ang 121 to
130-foid inwer inhibitor polency ralative ta TAF {ECS0 vaiues of .56 to 0.87 uM) jor metaiotite M18

—

HIV-1 isolates with reduced susceptibility to TAF have been seiected in call culture. HIV-1 isolates
selecied by TAF exprassed a KESR mutation in HIV-1 RT; in zddition, 2 K70E mutation in HiV-1 RT has
beer transiently ohservad {Margot 20081 HIV-1 isclates with the KB5R mutation have low-levet
reduced susceplibility to abacavir, FTC, TFV, ang lamivadine (LAM} [Kagan 2007, Margot 20C€]. in
vitre Srug resistance selection studies wilh TAF have shown no develepment of high-level rasistance
after extended time in cultura,

Tanofovir has activity that is specific to HBY in addition to HIV-1 and HIV-2. The antiviral activity of
TAF against a panal of HBY clinical isoiates represanting genctypes A-H wias assessed in HapG2 cells.
The ECS0 valuas far TAF ranged from 34.7 to 134.49 nM, with an overall mean EC50 of §6.6 nM, The
concentration thal resuited in 50% cytotoxicity {CCSC) in HapG2 cells was »44,400 rM. The
combination of TFV and FTC was studied for cytotoxicity in MT-2 cells, No cyteloxicity was observed at
the highesl concentrations tested, up to 50 M TRV and § pM FTC. Cytotoxicily studies were also
conductad on the combinaticn of TRV and FTC in HepE2 calls and no cytoboxicity was observed.

The antiviral activity of TAF was evaluated against a panet of RBV isclates containing nucleos(t)ide RY
inhibitor mutations in HepG2 cells, H2V isolates expressing the stVi73L, riL180M, and rtM204V/1
subsiitutions associated with resistance to LAM remained susceptivle te TAF (< Z-folg change in £C5C).
HBV isotates expressing the rtL180M, rtM204V plus rtT1R4G, rtS202G, or rtM250V substitutions
associaled with resistance to entacavir remained susceptible te TAF, HBV isoiales expressing the

rtAl 81T, rtal 81V, or rIN236T single substitutions associaled wilth resistance to adefovir remained
susceptible to TAF; however, the HBY isclate expiessing riAl81V plus riNZ38T exhibited reduced
susceptibility to TAF {3.7-fold change in ECS0). The clinical relevance of these substitutions is not
knowrn.

B/F/TAF

Bictegravir, FTC, and TAF are potent ang selective inhibitors of HIV-1. All 3 drugs show potent ARY
activity against diverse subtypes of HIV-1 in witro. Emtricitabine and TFV are phosphorviated
intracellulariy through non-overlapping pathways, and in combination show ne antagonism for the
formation of their active metabolites. Bictegravir does not require matabolic modification for activity.
The anti-HiV-1 activity of the 3-drug cembination of BIC, FYC, and TAF was found to be highiy
synergistic with no evidence of antagonism in vitro, supporting the use of these agents ir combination
in HIV-1 infectad patients. In addiion, in vitro combination studies have shown that in 2-drug
combination studiss BIC, FTC, and TFV have addilive te synergistic anti-HIV-1 activity with other
approved NETIs, NNRTIS, 2nd Pls [Hill 1997, Miller 1899, Rimsky 2001]. The resistance profiles of the
individuat agents BIC, TPV, and FTC ara distinct and non-cverlapping.
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Secondary pharmacodynamic studies

Cytotoxicity

BIC

For BIC, the concentration that resultad in 50% cytotoxicity {CC59) in primary Chd+ T-lymphocytes,
MT-4, MT-2, resting and activateg PBMCs, and monogyte-derived macrophages celis ranged irom of
37906 to 29600 n.

FYC

The cytotoxicity of FTC has been evaluated extensively in vitro. In ali the celi lines examinad, cell
growth was riot aifected at concentrations of FTCz 100 pM {Schinszi 1984, Van Draanen 1994, Furman
1992},

TAF

Both TAF znd its metabolites M18 and M28 had no cytotoxicity up to the highes: tested concentration
{57 ut4),
AY b

Safety pharmacology programme

BIC

Bictagravir was evaluated in safaty pharmacology studies of the central narvous system (ONS},
raspiratory, and cardiovascular systens. Al the highest doses tested, BIC had no effecis on tha centrai
nEVoUs and raspiratary systems of rats (300 mg/kg), no affects on the cargiovascular system of
morkeys {1000 mg/kg), 2nd nc notabie inhibition of the human sther-a-go-go-reiated gzne {(hERG)
potassium channel current at a concentration > 7.1 pM, Plasma exposures {free [unbound] Cmax) in
the i vivo studies were at least (.52-fold (rats) and 22-foid {monkeys} of the free BIC Crnax
concentration following clinicai agministration of the B/F/TAF fixed-dose combination (FDC). In the
RERG study, exposures were at least 205-foid above free BIC Crnax concentration foltowing clinical
administration of the B/F/TAF FDC.

FYC

A comprenhensive ranye of safely pharmacology studies revaated no treatment-related adverse effects
Gt 3Ny 0rgan system at systemic exposure levels much higher than those anticipated in patients at the
recommenced clinical dosa (10 to more than S¢-foid).

No effects on the CV systam were reported in anesthetized dogs administared a cumulative dose of
38.5 mygrkg of FIT intravenousty over 3 1-hour peried. In addition, there were no abnormalities
reported on the alectrocardicgram (ECE) data obtained from the rapeated-dose toxicity studies in
monkeys, where plasma AUC exposures were ug tc 26-fold higher than in humans administered the
200-mg dose.
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TAF

Tenofovir alafenamide was evaluatad in safely phiarmacciogy studies of the ral cartral nervous, renal,
gastrointestinat (GI}, znd CV systems. In vive safety pharmacology experiments were conducted using
TAF as Lhe monoiumarate form in 50 mM citric acid. The 50% inhibilery concentration (IC50) for the
innibitory effect of TAF on hERG potassium Current was estimated to ba > 1.0 M, far above human
plasma exposure. There were ne adverse effects detected in the ONS in rats dosed at 1300 mg/kg erin
the rena! system in rats administered 1000 mg/kg. In the chronic repeat dose dog study, a dose-
reiated prolongation of PR intarval was noted at Waek 39; however, in the single dose CV safety
pharmacology study in dogs dosed t 100 mg/kg {80 mg free base equivatenis/ka}, there were no
findings. There was reducad gastric emptying in rats dosed at 1000 mg/kg but not at 100 mg/kg.

B/F/TAF

A comprenensive safety nhanmacoiogy pregrarn has been conducted for the 3 individual components of
the B/F/TAF regiman. While the designs for these safely studies varied between the agents, the major
organ systems were evaivated. 8ictegravir had no effect on vital organ systems i safety
pharmacoingy studies. Meither FTC nor TAF had ciinically relevant effects on vital organ systems in
safety pharmacoiogy studies. Although TAF showed some poteniial to prolong tha PR interval in the
38-waek dog study {TOX-1206-002), no PR prolongation or any change in ECG results cccurred in the
CV safaty pharmacoiogy study + in the thoreugh QT study {G5-US-120-0107). Neither BIC ner FTC had
an effect an PR interval in safety pharmacoiogy studies; therefore, there is no potential for overlapping
toxicity, Overall, the pharmacclogicai assessment of BIC, FTC, and TAF supports the effective use of
these 3 apents togather in combinaticn therapy for HIV-1 infection.

Lharmacodynamic drug interactions
The anti-HiV-1 activity of 2-drug and 3-drug combinations of BIC, FTC, and TAF were found to be

additive to highiy synergistic with no evidence of antagenism in multiple in vilro agsay systems,
ion in HIV-infected patients.

supperting the use of these agents in combinat

In vitro two-drug combination studies have shown that BIC has additive to synergistic anti- Hiv-1
ackivity with other approved NRTIs, NNRTIs, and Pls, including synergistic activity with TAF, FTC, and
darunavir {DRV). No antagonistic antiviral interaction was found between BIC and the tested clinicaliy
relevant classes of aniiretrovirals,

In two-gdrug combination studies of FTC with NRTIs, NNRTis, Plg, and INSTIs, additive to synergistic
effects were chsarved. No antagonisi was observed far these combinaticns (Hili 1897, Rimsky 2001},

Pharmacokinetics

A comprehensive nenclinical program defining the absarption, distributicn, metabolism, extretion and
drug interaction polentiai of BIC, FTC and TAF/TFV has been completed. The ronclinical
pharmacokinetic and disposition studies discussed in this section provide an adequate basis for
comparing and interpreting results from toxicology and dlinical studies,

Methods of analysis

The plasma BIC concentrations in nonchinical PK studies in mouse, ral, rabbit, dog, and menkey were
quantified by high-performance liquid chromatography-tandem reass spectrormetry {LC-MS/MMS) or by
liquid chromatography {LC) coupied o ultraviotet {UV) detectron (LC-UV) metheds.
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FTC: Analytical melheds used to guantiiy FTC in mouse, rat, and monksy plasma from the eariy
prectinical absorption, distribution, metabolism, 3nd excration studies empioved reverse-phase high
performance liquid chromatography (HPLC), and HPLC-MS (plasma and uring). i.C-radic-profiling has
been utilised tc detect {3HJFTC in mice and monkeys, and to detact {14CIFTC in rats and monkeys.

TAF: Levels of TAF and TFV in rats ang dog plasima and PBMCs were datermined using fuorescence
darivitization/HPLC Additional merhnds to detect levels of TAF and TFV in mouse, rat, rabhit and dog
plasma/PMBCs included vaiidated LO/MS/MS methads, and HPLC detection methods. The absorption,
distributicn, metabelism, and excretion of TAF were assessad in various spacies following a single oral
agministration of {14CITAF, and levels of TAF and its matabolites were measured using LSC, HPLE or
LO/MS/MS couplad with fiow-through detecter {RFD). In vitro deterrminaticn of TAF levels were in the
main determined by LC/MS/MS, with some LC-ratio-profiling. Induction petential of TAF on CYP
activily measurad mRNA levels using gRT FCR methods.

Tre bioanalytical mathods are considered adaquate.

ABbsarption

Bicteyravir was absorbed quickly following oral soi
concentrations {Cng,) within 4 hours post-dose,
moderate to high (42% to 74%).

tion admiristration, reaching maximal plasma
The cral bioavailability of 3IC solution formulation was

Bictegravir was highly permeabie and showed efflux transport in Caco-2 cell monclayars. Bictegravir
was a substrate of P-glycoprotein (P-gp}. The FK of BIC was determined in male rats, dogs, and
maonkeys following administration of oral solutions. Bictegravir systemic ptasma clearance was low in
ronciinical speces {G.1% te 1.3% of hepatic bloog flow}. Bictegravir volume of distribution {Vss; 0.0%
to .22 i/kg} in anirnals was lower than totai body water. Bictegravir showed moderate to high cral
bicavailability (42% to 74%) ir nienciinical species. Bictegravir plasma expesure increased foliowing
repeat oral agministration of BIC; the increases in C.. ., and AUC were lags than dose propertional. In
rats, females had higher BIC Cimax and AUCD-24 values than maies, with gender-based differences of
2-te 3-fold on study days S0 and 181 for animals administerad the high dose {300 mg/ka/day). In
femaie rats admiristerad the iow dose (5 mg/kg/day), an accumuiation {~ 3-fold) was obsarvad. In
monkeys, gender-based differences in BIC Cimax and AU vaiues were less than 2-fold and rno
accumuiation (< 2-fold) of BIC was cbserved after repeat dosing.

FTC: No i vitro permeability studies have been carried out with FTC, as FTC shows high, dosa-
indepandent bicavailabiiity in vivo in mice and monkeys. Singie-gose pharmacokinetics of FTC have
beer stugiad in mice, rats and cyromoigus monkeys. FTC was rapidly and well absorbed with orai
bicavailabitity ranging from 53% o 97% over the dose range of 10 ¢ 600 mg/kg.

The muitiple-dose pharmacokinetic paramaeters for FTC were derived as part of the repeat-dose toxicty
studies in mice {80 to 3000 mg/kg/day; Study Nos. TOXi(9; IWUWIG701; TOXSA9; TOX628), in rats
{80 te 3000 mg/kg/day; Study Nos. TOX108; TOX0S7?), and menkeays (40 to 2006 ma/kg/day; Study
Mos. TOX6C0; TOXKE27; TOX032) dosed for periods of 3 days to 104 wesks, There were no significant
differances in pharmacckinatics foliowing single and muitipie dosing. Exposura to FTC (Cmax and AUC)
increasad approximatzly proportionally with dose and was similar batween males and fermales.

TAF: Permeabitity of TAF was examined using Cace-2 cells (Study No. AD-12C-2037). TAF was applied
to monolayers of these ceils at 10, 100, and 1000 ¢M, and TAF showed a dose depentent increase in
ferward permeability and a decrease in effiux ratio :ndicating saturabie efflux transport. Addition of the
efflux transpost inhibitor, cyclosporine A {CsA) diminished the efffux ratio and increased the
permeaability.

Page 29/104

29

Cipla v. Gilead IPR2025-00033 Petitioner Exhibit 1002
298 of 1074



In rats, no consistent differencas in pizsma pharmacekinatic parametars ware found between rnale and
female rats. Mean tanofovir Cizx and AUC values increased dose propertionally over the dose rangs
of § to 100 mg/kg/day. Mean TFV AUC obtained on Day 1 was shahtiy lower than that measured
during Weeks 13 and 26, which suggested that there was a slight accumulation of tenofovir with
repeat dosing. In dogs, thare was soime accurnuiation of tenofowvir foliowing repeat dosing {~3-fuld).

Distribution

BIC was highly protein hound in plasma from all spadias tested (> 98% bound) and was 99.75%
pound it humans. BIC is widaly distributed with a rapid distribution but 8 very siow elimination
{radicactivity was not eliminated from most tissuas by 188h). BIC poorly crossas the blood:brain,
bicod:aye and blood:testis barriers and there is no preferential association with melanin. Pups were
expesed to BIC according prenatel and postnatal deveiopment study in rats

FTC: The proteir binding of FTC was very iow {< 5%) in mouse, rabbit, monkey, and human piasma
{Study No, TBZZ/S3/0025). The tissue distribution of [14CIFTC was characierized in rats and
cynemolaus moankays after a single oral dose of 200 mg/kg (Study Nos. TOX092 end TOXOE3,
respactively). Distribution was extensive and rapid; fevels were detected within 1 1 post cral
administration. There was no sign of FTC accumutation and elimination was rapid. no radioactivity was
chearved after 72 hours post-dose.

Pharmacokinetic parameters for FTC in pregrant animals sppeared to be generally similar 1o these
reported for non-pregnant animais. Emtricitabine was readily transferred across the placents. Excretion
into miik has rot been evaluated for FTC.

TAF: The protein binding of TFY has baen determined in human plasma angd serum using centrifugal
ultrafiltration (Study No. P0504-00039.1). Percent of unbound TFV was 99.3 & 2.3% in human plasmz,
and 92.9 & 3.6% in human serum. Tenofovir therefore showed very low protein binding in either
human plasrma or serum, There was rapid distribution to most tissues, both to mice, pigmenied and
non-pigmenied rats. The tissues showing the highest maximum concentrations of radieactivity included
kidney cortex, kidney{s), kidney medulia, and liver in mice and rats. In animai studies it has been
shown that tenofovir was transferred across the placenta and was excreted in milk.

Metabolism

Unchanged BIC was the principai radiolabal component in i species {2 87 % in plasma). Bictegravir is
metabolized by CYP3A oxigation and UGT conjugation and, hence, BIC plasma axposire may be
altered by inducers or inhibitors of these anzymes. Despite the fact that the sulfste conjugate of
hydroxylated BIC (M20) was present at higher concentrations in human than other species {20.1% in
hurnan versus 11.3% in rat and 0.77% in monkey}, expesure of M20 in rats is astimated Lo be
approximataly S-fold higher than observed human exposura at the clinical dose of 50 mg, and

)

therefore further nonclinical characterization according to ICH M3 {R2} is not warranted.

There are ne matabolism data in rabhbit and therefors it cannot be concluded if findings i the EFD
study in rabbit are caused by rabbit specific metabolites. Howaver, rabbit have bean axposed to BIC
and rats have been well exposed to the major human metabolite M20.

FTC: FTC is not subject to significant metabolism by CYP enzymes. Generation of & minor {~1%;}
suifoxide metaboiite (M1 and/or M2) was catalysed by CYP3A4, and inhibitor studies sugoested that at
jeast one other enzyme, possibly flavin-contzining monooxygenase, may play 2 role {Study No. 1539€
v1). A minor direct glucuronide metabolite, M3, was gisc detected,
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FTC was not extensivaly metapalised and is aliminatad primarily as unchanged drug by renal excretion
in mica, rats, and cynomolous monkeys. Over S0% of the radiczctivity in mouse and ral urine and
B4% of the radicactivity in micnkey urine was unchanged drug. Only trace lavels of mataboiites were
feund in faeces {Study Nos. TEIN/S2/0015, TEIN/93/00186, TCX0463). In ail 3 species, metabolism
accounted for only @ minor percentage of FTC elimination. FTC is subject to Phase I metabolism
(uxigation to a dizstereumeric sulfoxide) and to soma direct conjugation (giucurcnidgation of
hydroxymethyl group) as minor metsbolic routes.

TAF: Teanfovir alafenamide is subject to intracellular metabolism to TRV, which is further
phespharyiated to the anabolites, TFV-MP ang TFV-DP with TFV-DP being the pharmacsicgically active
form.

The Appiicant has prepesed a possibie matabolism pathway based upon the fingings frorm mice, rats,
doge and humans. TAF is alse subject to intrazellular metaboliem to TFY, which is furthar
phesphorylated to the anabolites, tenofovir-monophosphate and TEV-DF with TFV-DP being the
pharmiacolegicsity active form.

Excration

BIC was mainly eliminated through metsholism by the liver (34-40%) followed by excretion into feces
{20+40%) and urine {7-15%:).

FTC: The primary route of elimination of [3HIFTC and [14CIFTC was via renai excretion of parent grug
after oral and IV administration in mice, rats, and cyromolgus monkeys. The majority of the FTC
recoverad in the faeces after oral adrhinistrzetion most likely represents unabsorbed drug, rather than
biliary excretion. Although FTC is metabolized te only a minor extent, its metaboiit
viz the kidneys. Excretion into milic has not been evaiuated for FTZ.

<

s arg also excrated

TAF: Recovery of radioactivity was 41.3 and 27.7% in faeces and urine, respectively, by 188 hours
posi-dase in mica, {14CITAF was rapicly axcreted within 24 bours after cral dosing in bite duct-ntac
and BDC male SO rats. The mean vaiues of 71.9 and 22.2% of the administerad radicactivity ware
excreted in fapces and urine, respectively, by 168 hours post-dose. In dogs the excretion of {14CITAF
was determined after administration of a single 15-ma/kg oral dose of 14C-TAF to bile duct-intact and
BRC male dogs. [14C]TAF was readily excreled mostly within 48 hours after oral deosing. The mean
vajues of 37.4% and 35.9% of the administered radioactivity were excratad in faeces and urine,
respectively, by 168 hours post-dose. Mean values of 2,11% and 14.9% of the administerad
radicactivity were excrated in bile in rat and dog, respeclively, through 168 hours post-dose.

Excretion to milk: The extent of TFV excretion in lactating monkeys was evaluated. Mitk was obtained
from 2 lactating acuit female rhasus monkeys foliowing a singie 30 mg/kg subcutaneous dose of TEV
{Study No. PZ0U00118}. TRV was detectad in tha milk, the AUC in milk was between 18.6-21.5% of that
sean in plasma.

2.3.3. Toxicology

The toxicological profilas of BIC, £FTC and TAF have been evaluated in a comprehensive set of non-
clinicai studies where the compeounds have been avaluated separately. The performed studies include
repeai-dose toxicity studies up to 5 months in rodents and 9 months in a non-redent specias, in vitro
and in vive genotoxicity, carcinogenicity, male and ferale fertility and early embryenic developrient in
rodent, ernbryo-foetal develnpment toxicity, peri- and post-nata! development studies in rodents,
pholotoxicity studies.
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Single dose toxicity

No naw single dose toxicily stugies have baen canductad, namely, ne studies using bictegravir or the
bictegravir/emiricitabine/tenofovir ajafenamide combination. Studies conducted with emtriciiabine,
tenofovir discpraxit and tencfovir alafenamide, administered separaiely, riavealed no risks of acule
toxicity. The lack of dedicated singie dose toxicily studies with bictegravir was consigerad acceplable.
CQther toxicoingical studies using this active substance indiczte no risk of acute toxicity.

Repeat dose toxicity

Bictegravir

The oral toxcity of BIC has been studied in rais, and monkeys for treatment periods up o 28 weeks.
Prefiminary carcinogenicity study in transgenic mouse was alsc conducted for up o 4 weeks,

In rats, no major effect bave been chserved at up 16 300 mg/hg/d for 28-weeks (20 fuld the exposure
folicwing clinical administration of the B/F/TAF FDC).

Howzver, BIC induced a high liver toxicily {bile duct hyperplasia, hepatocyte hypestrophy, regenerative
hyperplasia, neutrophil infiltrste) with increased ALT aclivities in monkays that persisted through the
recavery phase at high dese of 1000 mg/kg/day (16 foid the expasure following clinical administration
of the B/F/TAF FDIC) in a8 39-week toxicology study at the exception of increased ALT activities. The
Applicant’s conclusicn cn that the hepatobiliary efiects observed in monkeys are not of ralevance for
humans is essentially sclely tased on the resuits of 4 Phase 3 clinical studies. It is not to be excluded
the possibility that, depending on systernic expesure lavels, the bepatobiliary effects observed in
monkeys may represent a potertial risk to humans, for which therea is net 3 high safety margin. This
informaticn is considered of potential reievance to the prescriber and is inciuded in section 5.3 of the
SMPEs

FYC

Non-clinicat data on emtricitabine reveal no special hazard for humans based on conventional studies
repeated dose toxicily. Treatment-raiated effects wers confined to high-dose groups orly and inciuded
changes in red hiood cell (RBC) narameters, interpreted as a mild, reversible anzemia (micz 1 month,
6 months, rat 3 months; monkey 1 year); changes in various organ weights without any associated
adverse histopathological effects in rodents {mouse 1 month, 8 months; rat 3 months;, increased vrine
cutput (mice & months), and soft faesces {(monkays 1 month, 3 menths). No observed effect favels
{NCELS) could be established for all traatment-related effects, and i several cases the minor effects
observed were revarsibie after a recovery period.

=

TAF

Non-clinicai studies of tenofevir alafenamide in rats and dogs revealad bene andg kidney as the primary
target organs of toxicity. Bone toxicity was observed as reduced BMD in rats and dogs 2t tenciovir
expesures ai least four times greater than those expected after administration of Descovy. A minimal
infiltration of histiocytes was prasent in the aye in dogs at tenofovir 3isfenamide and tenofovir
exposuras of approximalely 4 and 17 limes greater, respectively, than these expectes after
agministration cf Descovy.
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Bictegravir/FTC/TAF

No repeated dese toxicity studies have been conducted with the hiclegravir/emtricitabine/tencfovir
aiaienamide triple combination. This is accepted, taking into account the lack of overiapping toxicities
and the aiready available clinical experience wilh the combination. The Applicant considers thet the
increased phosphorous levals observed in rat repeal dose Loxicily studies with bictegravic s not
bioiogicaliy significant and not ralevant for consideration of the safaty proftle of the combination. This
is based mostly on the lack of bone or renal microscopic findings in the rat 2§ week repeated dose
toxicity and carcinogenicity shudies conducted with bictegravir and on an, as claimed, acceptable ranal
and bone chnical safety data for B/8/TAF.

Genotoxicity

Bictegravir

Diespite precipitale and toxicity, nc increase in the numbers of revarlant colonies was ohserved in
Ames test. In chromoscme aberration test, an increase in the number of polyvploid cells has been
chsarved and the reason of this event is not fuily understood. However, no increase in the number of
celis with chremoesomal aberrations or endoreduglicalion. N effect have been observed in vive in
micrgnucleus assessment at doses up o 29 fold the exposure following clinical administration of the
B/F/TAF FDC, and therefere could be considered as non-gencioxic.

F¥C / TA¥

FTC and tenofovir aiafenamide was not mutagenic or clastogenic in conventicnal genctoxicity assays.

Carcinagenicity

Bickegravir

The transgenic Tg-rasH2 model is acceptable for regulatory authorities as an zlternative to the
standard mouse fong-tara study (CHMP SWF Cenclusions and recommendations on the usa of
ganetically modifiet animal medels for carcinogenicity assessmant, CPMP/ SWP/2592/02 Rav, June
2004}, BIC did not induce 2 significant carcinogenic response in this animal mode! at exposuras 15-foid
above dinical exposure levels. It couid be noted that disturbing dats have been cbsarved ir: the rat
carcincgenicity study (tumours with statistically significant increase in treated rats) in addition te
carcinoma observad in the 26-weeks study in rats, hyperplasia not reversed in the 38-weeks in
morikeys, the lack of the major fiuman metabolite M20 in TG mice in carcinogenicity study and the
increase of combined spleen/urinary bladder/uterus/vaging b-hemangioma/m-hemangicsarcoma
tumors at the mud-dose 0 the TG mice carginoma study. However tumours cbserved in the rat
carcsnogencity study were comparable to historical controi data.
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Reproductive and deveiopmental toxicity

Bictegravir

I rats, BIC did not afifect fertility or early embryonal deveioprment in rats al exposure margins of up te
22 times the 50 mg hwnan ciinical exposure based on AUC.

Concerning embryo-foetal develepment in rats, BIC did not affect implantations, percent
preimpiantation ioss, iilter sizes, five foetuses, early resorptions or percent post-impiantation oss.

BIC was shown to be devoid of embryo-foetotoxic or teratogenic potential in rabbits al exposure
rrarging at the NOAEL of .59 times the S0 mg human clinizal exposure based an AUC. The high dose
jeve! inducad some matarnal toxicity, as shown notably by significant decreases in bhody weight with

abortion in 2 does.

Concerning prenatal and postnatet development study in rats, the Applicart states that no test article~
related effects ware notad 3t any dosage isvel during the study and the NOEL for FC maternal systemic
toxicity, and F1 neoreztal/deveiopmental toxicity, parental systermc toxiaty, and reproductive toxiaty,

and F2 necnatal/eatly postnatal toxicity was 300 mg/kg/day.

F¥C / TAF
No special hazard for humans was reveaiad in conventional studies of toxicity to regproduction and
develogpment with FTC,

Bacause there is a lower tencfovir exposure in rats and mice after the administration of tencfovir
aiafenamide compared to tenafovir disoproxil fumarale, a rat paripostnatal study was conductad oniy
with tenchvir disoproxil furnarate. No speciat nazard for numans was revezled in conventional studies
of toxicity to reproduction and development. Reproductive toxicity studies in rats and rabbits showed
no effects on mating, fertility, pregnancy or foetal parameters. However, tenofovir disoproxil fumarate
reduced tha viabilily index énd weight of pups in 2 pari-postnata toxicaly study at maternally toxic
insas.

Juvenile toxicity

Bictegravir / FIC / TAF

No juvenile toxicity studies hava been conductad with BIC, F or TAF. Thisis accepiable, since the
presently sought indication of BIC/F/TAF is confined to the adult pepulation.

Local Tolerance

Bictegravir

BIC could be considerad to be non-corrosive, non-irritant in the in vitro skin model Ep:Derm.
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FYC J TAF

No specific local tolerance studies havea heen conducted with FTC and ao paiticular alert in repeat dose
toxicity studies has been cbserved.

In 3 bovine cornaat opacity and permezbility assay (BCOP) TAF zlicited an in viteo irritancy score of
23.0 = 8.7 with 2 4-hour incubaticn and was predicted to be a nonCorresive/non-severe ave irsitant,

In a dermat irritation study in rabbits animals were given a single 4 hour, semi-occiusive, dermat
adrinistration of approximiately 0.5 g of TAF and were observed for 4 days (Study number: TX-120-
2011}. Ne local dermal reaction was cbserved in any animal throughout the duration of the study. The
Primary Irritation index was caiculated to be 0.0; TAF was classified 25 a 'non-irritant’.

The potential for additive affects among the three sgerds in the B/F/TAF FDC is minimal.

Immunotaoxicity

Bictegravir / FTC / TAF

N spedific immunctoxicity studias have beer conducted with BIC and TAF and no particular aiert in
repezt dose toxicity studies has been gbserved.

Arsimminotoxicity study was conducted with FTC and there was no effact on the immune system as
evaluated by IgM antibody response in the rat to sheen rad blood celis with duses up to L000
ma/skgsday.

Arttigenicity

Bictegravir

BIC i5 not 3 potential skin sansitizer.

FYC / TAF

No specific antigericity studies have been cenductsd with FTC 2rd no particular alert in repeat dose
toxicity studies has been observed.

Femaie mice were given TAF {GS-7340-03) at of 10, 25 or 5G% w/v. The animals were administered
TAF by daily application of 25 yi of the appropriste concentration or controt (vehicie or positive), to
the dorsal surface of both ears for 3 consecutive days. The proliferstive response of the lymph node
cells (LNCs) from the draining auricuiar ivmph nodes was assessed © davs foliowing the initisl
apptication, by measurement of the incorporaticn of 3H-methyl thymidine {3HTAR) by S-scntillation
counting of LNC suspensions.

The response was expressed as radioactive disintegrations per minute per bymph node (dpivi/node) and
a@s the ralio of SHTAR incorporation into LNC of test nodes relative 1o thal recorded for control nodas
{test/control ratic}, termad as SI. The test substance is ragarded as a sensitizer if at ieast one
conceritration of the chemical has a S1 of 3 or more. The SI obisined for 19%, 25%, and 50% wiv
were 0.9, 1.0, and 1.0, respectivaly, which indicates that TAF did not show the potential to induce skin
sengitisation. The EC3 value {tha “estimated concentration of 37 is the concentration of test substance
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which would result in a SIof 3 in the LLMAY was determinad to be higher than 5C% w/v. The S for the
positive contrel substance hexyt cinnarnic aldehyde was 8.3, which demonstrates the validity of this
study.

Impurities

Bictearavir / ETC f TAF

The impurities and degradation products in the BIC, FTT or TAF drug substance have been :dentified
and gualifiad in toxicolegy studies.

Phatotoxicity

Bickegravir

The irradiation sources used in the positive in vitro study 2nd negative in vive study differ. The

emission spectia of the light source used for tha in vitre study slarts ab 300-310 nm while tha spectrs
of the fight source used for the in viva study starts at 310-320 nM. it remains that the absorbance of
BIC is substanti2ity eguivaient between 299 ard 320 nm, and the animals have been weli exposed to
BIC in the in vive study.

FYC / TAF

FTC ard TAF fumarate does not absorb light within the ranga of natura! sunhght; therefore no
phototoxicity studies ar2 nct ¢onsidared natassary for FIC or TAF,

Other toxicily studies

TAF ~ Bone metabolisn

Three relevant non-GLF rat studies and cne GLP dog study were conducted to evaluate the potential
for TAF to aiter bone mataholism,

Male rats were given 400 mg/kg TAF by oral gavage daily for 5 days. One animal was dus to non-drug
relatad injury (study number: RS90177). The results of this study demonstrated that TAF had effects
on selected urinary and serum parameters. The Apphicant states that due tw the lack of strong
statistical companson to controls and lack of correlation between data, ntarpretation on overall Loxicity
was not possible.

In the second study, &n additicnai dose was evaluated. This study examined changes in markers of
calcium hameostasis in male Sprague-Dawlay rats after once daily cral adminisiration of TAF. Animals
were given 100 or 400 mg/kg TAF by cral gavage on Days §, 1, 2, 3, 4, and 5. The results indicatad
that daily agministration: of TAF o rats for § days altered plasma vitamin D, calcium and phosphate
feveis as well as urinary excretion of calcium. it is stated that the mechanistic basis of these changes
and thair biological relationshigs in terms of causa and effect are unknown.
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Dogs ware given cral dosas of 37.5 or 75 ma/kg/day of TAF for 5 days (1 dose). The Apphcant ciatag
that there were no bictogicatiy important changes cbserved in mesn vatues for ionizad calcium or N
telopeptide. The Appiicant states that the lack of the expected age-related reduction in mean serum
bore ALP (8-ALF) suggested increased bone remodeiling. The mean serum caicitriol (1, 235
diriydroxychntecalcifarot) concentraticn was reduced by approximate 88% at both doses. The rmean
seruim 2S-hydroxyvitamin D (25 hydrexycholecaiaferot) concentraticn was reduced approximately 35%
and 33% at 37.5 and 75 mg/kg/day. Gastreintestinat lesions characterised by epithehal cell necrosis,
reganerative hyperplasia, and cyst forration were most prevalent in animsals at 7% ing/kg/day.
Lymphoid cell depletion was notad in the lymph nodes, thymus and tonsil at 75 mygika/day anunals,
Bile duct hyperpiasia and peri-portal inflammation was cbserved at both doses.

TAF - Renal Function

An investigative study was conducted in SO rats to evaluate rena! parameters. Animals were given 2
single oral dose of 100 or 1000 ma/ko/day TAF. Urinary sutput of calcium was increased at 1000
mg/kg/day which corraiated with an increases in serum calcivm coacentration angd indicated that the
Kidneys were functicning 1o order to reduce the serum calcium ioad.

2.3.4. Ecotoxicity/environmental risk assessment

Bictegravir

This environmental risk assessment is in accordance with guidetines, and bases on the data generated
for the Phase Il A assessment, the proposed use of BIC peses no unacceptable risk o the
environment. The Phase I B assessment is ongoing and the final results from the required studies are
panding. The Applicant committed tc submil the completed study reports  post-suthorisation
{December 2018} along with an updated risk assessment. The results of the enviroamen! risk
assessmant of BIC are summarised below.

Summary of main study rasults

Substance (INN/Invented Name): BIC
CAS-aunber (if available}: 180G7988-02-8
PBT sceeening Resull Condusion
Bioaccumutation poteatiai- ing OECDIGY tog Dow = 2.2 at gH 7 Poteatiai PET (N)
Kow i
PBYT: sment
Parameter Resuft relevant for Conclusicn i
conclusion ;
2ivaccemulation 10g Kow 2.2 i
BCF aot B i
Persislence DT5G ar ready 95,5 - 811 d (Sedimnent) vP i
bisdegradability i
Toxicity MNOEC or CMR not T
PBT-statement : The compound is not considersd as PRT nior vBvB
Phase I
Catcuiation Value Unit Conclusion
PEC cptmeawarn ¢ d2F2LI OF refinad 0.3 (Fpen 0,012) g/l 3> .01 threshold
{e.g. pravaience, ilerature) {Y)
Other concerns {2.0. chemical (4]
Phase I Rhysical-chemical properties and fate
Study type Test protocot Results Remarks
Adserption-Desomption OECD 106 KPS soif LOBS -~ 4123 L/kg
KFoC™ soii §7640-248373
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Siotegradability Test GCECD 361
and Anaerobic GECD 368
Transiormaticn in Anualic
Sediment sys

very persistent
BIC distributes o
the sediment with
more n 10% of

(AL 22°C; DT s, camon
OT; 4

the apgiad dose
(ca associated with
according 3ssesins’s sedimant after Day |
assessment)) i4

zedimant »10%
ment &t or after

Phase Ila Effect studies

Study type Test protoco! Endpoint vatue | Unit Remarks

Slges, Growth Inhibition Test/ DECD 2G4 NOEC 2.066 my/L | Pseudokirchneriells
5 S subcapitate
Daphiniz sp. Reproduction Tast NGEC Oed? mg/L
ifigh, Early Life Stage Taxicity NOEC e mz/l. | Pimephaies
Test! species promelas
Activeted Siudge, Respiration QECD 209 EE 26 g/l 3ge
Inhibition Tes! RICIOOGINIsmS
Phase f1b Studies
2isaccumulation QECD 265 BEF Likg Not required
Agrobic and anaerobic 0ECD 367 D50 in progress*
irensiormalion in soi C0:
Soil Micro organisms: NMitrogen DECD 216 Yoelfect mg/k | ¥n progress*
Transformation Tegt o
Tarresiriai Flants, Growih QECD 208 NODEC wia/k | En progress*
Test/Speces G
Earthworm, Acute Toxicity Tests CECD 267 NCEC mg/K | &n progress™®

g )
Caollerntiola, Reproduction Test OECD 232 NGEC myg/k | Ins progress™

g i
Sediment dweiiing organism OECD 218 NCEC myg/k | In progress®* l
ChIrgnomus.sp g i

¥ ERA regort wil

b2 updates by December 2M 3

FYC / TAF

The environmeantal risk assessmant of Descovy has shown that FTT dees net bicaccumulate ang is of
low risk to the aquatic or terrastrial environments, TAF is a next generaticn pro-drug cf tencfovir (TFV)
and TFV has been identified as persistent in the environment, but it is considerad to be of fow risk to
aguatic organisms, 15 oGt biosccumulative and does not pose significant risk to tha envirenmant.

Substance (INN/Invented Rame): Enttricitabing
CAS-number (if avaiiable): 143491 -52-0

PBT screening Result Conciusion
Bivaccumulaticn potential- log QECDLO? -(.683 - Q570 Potential PRT {N)
Kow
P8T-assessinent
Parameter Result relevant for | Conctusion
conclusion
Bigaccumulation log Kow. -0.693 - -0.670 rot B
8CF Not reguired note
Persistence DT50 or ready DTse, waize - 82200 0 A
biodegradability s 2-286d
No significant metabolites
formed
Toxiciy NOEC or CMR ot T
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PUT-ctatement :

{ The compound is ol considarad as PBT nor vPvE

Phase I

Calculation Value nit | Condusion
PEC surfacewster, refined 1.2 (Fpen 0012} g/t J' > 0.01 threshoid
v}
Other concerns (&.9. chermicai D)
class) o a P i & )
Phase II Physical-chemical prapertivs and fate
Study type Test provaced Resuits | remarks

Adsoration-Desarption

CECD 106

K studae =126 L.xg-

_Ready Bodegradatiiity Test

CECD 301

~ot readily bicdegre

e

Aerabic and Anaerohic
Transformation i Aquaiic
Segiment systems

CECD 308

.= 38-98 ¢

¢ always > 15 %
43.2-134 d

: 81-202 ¢
2,2-28¢ d
{celculation vith KinGUIT 2,1
according assessor’s
assessment))

% shifting to sediment >10%
AR 0 sediment at or after 14 4

O s nderngs
AR 129C: DTy,

Very persistentin
water/whole
system.
Sediment Lax:City
assassment is
triggered.

Phase 1ia Effect studies

Study type Test protocol £ndpoint value | Remarcks
Aigae, Growth Inhibition GECD 201 KROEC i W0 | Pseudokirchnerelis
Test/Species subcapitata
Daphinia sp. Reproduction Tesl CECD 213 NGEC = LIS
Fish, Early Life Stege Toxicity @=CD 210 NOEC 5,10 Pimephales
Tesy/Species romeias
Activated Stugge, Respiration SECD 209 &C 2 Sewage
| Inhibition Test 1500 FHCrORIonISING
Phase IId studies
Sediment dweiling organism QEC 218 NOEC + 38 imu/kod [Chironemus riparius
it hormatised for 10%
> 200 ICC 200 mg.kgdwt -
(normalised} 13

Substance (INN/Invented Name): Tenofovir aiafenamide (as environmentally refevant IFV}

CAS-numbes (if available): 1392275-536~7

PBT screening : Rasult Condlusion
Bloaccumulation potential- log CECDLO7 -3.8 - -4.3 Polentiat PBT (N}
Kow
PBT-assessiment | i PR e S R e oy [ O
Parameter Result relevant for Condlusion
conciusion
Aigaccumuiaton lag Kow -3.8.-.43 not B
BCF Not reguired not B
Parsistence DT50 or ready DTss, water = ,2-22 d VP
biodegradability DTsq, sammen:
DTeq, wasee s 4
Formation of three significant
trensformation products, two of
which a2m persisteat. g
Toxicity NGEC ar CMR not T
PBT-statement : The compsund is not considerad s PBT nor vAB
Phase d
Caiculation Yalue ynit Tonclusion
PEC surfacewater, refined 0.07 g/l Fpen 0.012) | ua/t > G.01 threshold
v
Othar concerns {e.¢. chemicat {N)
class)
Phase 11 Physical-ctremical properties and fate
Study type Test protocol Resuits Remarks
Adsorstion-Desorption OECD 108 Koc ads soif 351 - 1091 L.kg-1
Koc des soil 968 - 2781 L.kg-1
KF ads sludge €.0 - 21 L.kg-1
KF des sludge 16 - 62 Lkg-1
Raady Biodegradability Test GECD 201 Noi readily tiodearadagie
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Asrobic 2ad Anseroine OECD 208
Transformation In Aguatic
Sediment systems

Very parsistent in
sedimant,
Formation of three
Sig 3
2 transformation
=12.8-60d products, two of

th SnUE 2 which are

AcCorging assessor’s persistant
azsessment)) Sediment toxicity
% shifting to sedirneat >10% AR | assessment is

in sediment at or afier 14 triggarsd.
Formation of three signifi
transformat:on products, two of
which are persiclent,

Phase tia Effect studies

Study type Test profocei Endpgoint value Unit Remarks
Algag, Groveth Inhibition DECD 201 ROEC 32 RSTaRESY Pseudckirchnernelia
Tesi/Spadies subcepitats
Daplwia sp. Reproguction Test CECD 211 NOEC > 10C Ing.L-
Fisiy, Early Life Stage Toxic GECD 210 NOEC =18 mg.L-1 Pirnephaies
Tesv/Sgecies promelas
Activated Sludge, Respiration GECD 209 NOEC 21060 gl L Sawage
Inhibitian Test RICENOYanismis
Phase II b studies
Sediment dwelling organisin CECD 219 NOEC » 280 mg ke Chironomous
dwt rigarius
> 1261 normalised for 10%
{normah SEtdge
sed) mg.kgdwi-i

2.3.5. Discussion on non-clinicat aspects

Pharmacology

No novel non-ghinical pharmacclogy studies with F and TAF have been submitted with this application.
The studies supperting the use of thess substances are well known. There are no findings in the
sacondary pharracology or safety pharracology studies with BIC to be considered in the safety
evaluation, and therefore no findings in studies on secondary pharmacoiogy or safety pharmacology to
be considered specifically in the safety evaluation of the triple combination.

Pharmacokinetics

The single dose PK of BIC has been determined in rats, dogs and monkeys. In rats, females had highar
BIC Cmax and AUCH-24 values than males, with gender-based differences of 2-to 3-fold on study days
90 and 181 for animals administered the high dose {300 mg/kg/day). In female rats administered the
low dose (S mg/kg/day), an accumulation (~ 3-foid} was observed.

Bictegravir was abscrbed guickly foliowing oral sciution administration, reaching maximal plasma
concentrations {Cp.y} within 4 iours post-dose, and is widely distributed with a rapid distribution but a
vary slow elimination. The oral bioavaiiability of BIC soiuticn formulation was moderate to high (42%
to 74%). Despite the fact that the sulfate corjugate of hydroxylated BIC {M20) was present at higher
concenbrations in human than other species (20.1% in hwman versus 11.3% in rat and 0.77% in
rmonkey), exposure of M20 in rats is estimated to be approximately 3-foid higher than observed human
exposure al the clinical dose of 30 mg, and therefore further nondlinical characterization according Lo
ICH M3 (R2) is nol warranled. There are no metabolism data in rabbit.
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No rnovel nonclinical pharmacokinetics studies with FTC or TAF have been submittad with this
appiication. There wera no findings in these studies on pharmacokinetics te be considerad specificaity
in the safety avajuation of tha triple combination,

Toxicology

The cral toxicity of 8IC has bean studied in rats and monkeys for treatment periods up to 38 weeks.
Preliminary carcirogenicity study in transgenic mouse was &lsc conductes for up to 4 weeks.

In rats, no major effect has been cbsarved at up to 300 mg/kg/d for 26-weaks. BIC induced a high
hver foxicity (bile duct hyperplasia, hepatocyie hypertrophy, regenerative hypearplesia, nsutrophil
miiltrate) with increased ALT activities it monkeys that persisted through the recovery phase at high
gose of 1000 mg/ky/day. The Applicant considered that thers is no evidenca for that the hepatobitiary
effects observed in tha chronic toxicily study with admdnisiration of bicteyravir Lo Cynumoigus menkeys
is significant or relevant for humans. Information on the hepatobiliary effects is included in section 5.3
of the SmPC.

Non-clinical data on emtricitabing reveal no speciai hazard for humans hased on conventional studies
repeated dose toxity. Treatment-refated effects viere confined to high-dose groups anly and included
changes i red blood cell (REC) parameters. Non-clinical studies of tanofovir alafenamide in rats and
dogs reveaiad bora and kidney 25 the primary target organs of toxicity.

BIC, ¥1C and tenofovir alafenamide was not mutagenic or clastogenic in conventional aenotoxicity
asszvs. No special hazard for humans was revezied in conventional studies of carcinoganic potential for
For TDF. BIC dig nat induce a significant carcinogenic response in this transgenic mouse or in rats at
exposures 15-fold and 21-fold above clinical exposure levels respectiveiy.

Studies in animals with bictegravir have shown no evidence of teratogenicity or an effect on
reproductive furiction, In offspring from rat and rabbil dams treated with bictegravir during

pregrancy, thers were no loxicciogically significant eifects on developmentai endpoints.

There were no other findings in all non-clinical studies to be considered spacifically in the safety
evaluation of the triple combination,

Envirorumental risk assessment
Studies for BIC are ongoing and will be submitied post-authorization.

2.3.6. Conclusion on the non-clinical aspects

There are ne objections 10 an approvai of BIC/F/TAF from a non-clinical ooint of view.

2.4. Clinical aspects

2.4.1. Introduction

GCP

The Clinical trials were perfermed in accordance with GCP as claimad by the applicant.

The applicant has provided a statement to the effect that clinicz! triais conducted cutside the
community were carried out in accordance with the ethical standards of Directive 2001/20/EC.
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Ar overview of clinical studies in support of this appiication is providad in Tabie 6 and 7.
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Clinical Efficacy studies:

Yable 7, Primary Studies Supporting Efficacy of B/F/TAF

Study

Study Lesign

Number of Subjects® by
Teeabinenl Reginven

Dato Preseniad

HIV-Enfected, ART-Maive Adult Subjects

GS-1S-38C- 1482

Fhase 3, randomized, doutie-
biing study to evaivate the
safety snd efficacy of B/F/TAF
ABC/ DTG/3TC

<
v

B/F/TAF (W = 314)

ABC/DRYG/3TC (N = 315}

(YR

Week 48 gificacy, P¥, and

GS-US-36T-145C

3, randornizad, doubie-

Week 48 efficacy, PK, and

b study to evaivat . P safety
safety anc efficacy of &F/TAF vs | C1GTF/TAF (N = 325)
OTGF/TAF
GS-US-141-1475 1 Phase 2, randomized, doubie- 2oubig-blkiag phas Double-bhind phase:
ohind study to evaluate the BIC 75 mig + (N = $55} | Wesk 48 efficacy, PR, and
safety ang efficacy of BIC+F/TAF | ODTG+F/TAF (N = 33 safety
vs DTG F/TAF ) ) )
’ ension ohase: bel exlensian phase:

Upen-labei extensien phase
aliowed crossover from
DTG4 F/TAF o B/F/TAF or
coninuation &f BIC+F/TAF as
the B/F/TAF FDC

AF

f we BIC ang F/TAF a5
tha B/F/TAF FOIC (N = 62)
Swritch to the B/F/TAF FOC
from DTG+F/TAF (N = 30;

nd safaty

Week 72 e?:‘ica-:'y

HIV-Infected, Virologically Suppressed adult Subjects

GS-US-380-1844

Fhase 3, randonvzed, doubie-
olind study to evalyate the
safety and sificacy of switching
£ B/F/TAF from DTG+ ABC/3TC
or ABC/OTG/3TC vs continuing
DTG and ABT/3TC as the
ABC/TTG/3TC FDC

Switch Lo B/F/TAF (8 = 282}
Stay on DG and A8C/37C
as the ABC/DYG/3ITC FDC
(M = 281)

Week 48 efficacy, PX, aad
safely

Phase 3, randomizad, open-iagel
study to evaluate the safety anc
efficacy of switching to B/F/TAF
vs corntinuing on boosted ATV ar
ORV plus either FTC/TOF or
ABLZ/3TC

23 ized phase:

Switch to B/F/TAF (N = 29G;
Stay on: baselineg rsgimen

{N = 287)

Continue 8/F/TAF {N = 241}
Switch o B/F/TAF from SBR
(N =213}

Randomized ohese:
Week 48 efficacy, PX, and
safety

COpen-igbel extension phase:
deaihs, SAEs, and
discontinuations ¢ue Lo AEs

@ Subjects induded in the Safety Analysls Set (5UbJects who received 3t 1223t 3 dase of stucy drug).

2.4.2. Pharmacokinatics

Absorption

Bicavailahility

The absolute bicavailability of BIC has not been evaluated i humans. The absorption of 8IC in humans
is expected w0 be > 61% based on the results of the human ADME study in heaithy subjects Study GS-

US-3141-1481.

Gilead
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Biceguivalence
An EDC formulation containing BIC 7§ mg, FTC 200 mg, and TAF 25 mg was witiaily developed and

administered under fasted conditions (Study G5-US-141-1233).

Study G5-U5-141-1233 ~ Study Title: A Phase 1, Open-fabei, Two-Cohort, Muitipie-Period, Fixed-
Sequence, Crossover Study to Evaluste 1) the Relative Bioavailability of Two GS-

3a83/ Frntncitabine/ Tencfovir Atafenamide (75/200/25 g and 50/200/25 mg) Fixed-Dose
Combination Tabiets Versus a (35-9883 (75 mg) Tablet and a Emtricitsbing/Tencfovir Alafenamide
(200/25 mga} Fixed-Dose Combination Tablet Administered Simultaneously and 2) the Effect of Feod on
the Sharmacokinetics of GS-9883, Emtricitabine and Tenofovir Alafenamide When Administered as GS-
9883/ Emtricitabine/ Tencofovic Alafenamide (75/200/25 myg and 50/200/25 mg) Fixed-Dose
Combination Tablets

Bictegravir AUCr 2nd Cray fOr single-dose administration of the B/F/TAF (75/200/25 mg) FDC were
spproximately 27% and 31% highar, respectively, refative Lo BIC 75 mg + §/TAF {209D/25 mg).
Thevefore, another FOC formulation was deveiopsad that contained 8IC 5C mg, FTC 200 mg. ang TAF
25 mg. Upor single-dese administration of the B/F/TAF (50/200/25 mg) FDC or BIC 75 mg + F/TAF
(200725 mg) under fasted canditions (alsw in Study 85-Li5-141-1233}, the geomelric feast-squares
mean rakios and their 30% CIs for the BIC primary PK parameters of AUCyqe, AUCy, and Cmax were
78.46% (73.38, §3.89), 78.58% {73.44, 84.04), and 78.07% (73.41, §3.01}, respactively, 2nd were
considered by the Appiicant as within the protocsi-defined boundary of PX eguivaiance {70% to
143%). Basad on these dats, the B/F/TAF 50/200/2% mg FDC was chosen for further evaivation in

Prizse 3 siudies.

48
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‘Table 8. BIC, FTC, and TAF PK parameters and statistical comparisons for relative
bioavailability between the 75-mg or 50-mg B/F/TAF FDC and 8IC 75 mg + F/TAF

Mewn (PoCV)

2 GLSM Ratio (0% (I

Test Reference {Test'Reference;
BIETAF (70209725 mgy, fasted (Testy (N = 38 v BIC "Smg+ FEAF L200/25 mg), fsred (Reference) (N = 35}
BIU PK Parameter »
AUC,,, irngimLy 151,334.6 (265} 1§66124 0265 P3G 76{1IT 82 13837
1S66375(27 % LZMIT4A {26 63 126 82 (117.87 13845}

23900 5}

Cue tBghmls

TAF PX Pavamefer

AT, (Brepg/imi) 2035 (4353
AU (rngimL} 2068 (452 5.90;
Cope inginll} QEIIEAD) 76,751

TTAF (5620628 g, Tasted (Test) {N = 27) 35 BIC 7% mg + F/TAT (209

BIC PK Parameter

AU, (wrsug/inl)

AUC Uil

T 1800 MLY

FTC PK Parameter

AUC,, (rnginl) 10552 8136 11,0355 (14.4) D5 §3 (9105, 90 16)
I1TME (4D

. 22 AN
Com ingial}

TAY PK Parameier’

AUC, ¢ areng/ sl

ALIC o thrvasmLy

Can inginl}

SN =

28 fur both the Test and Releer

Food effect

(5-US-141-£23

3

showed that after a high-fat meal, BIC AUC and Cmax wera increasad by 1.24 and
1.13 feld, and after @ moderate-fat meal, BIC AUC and C,., were incressed by 1.24 and 1.20 foid. This
food effect was fargar with the 75 mg FDC (1.45 foid increase in AUC and 1.27 fold incraase in Cmax).
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Table 9. BIC, £TC, and TAF PK parameters and statistical comparisons for food effect for the
75-mig or 50-mg B/F/TAF FDC

an 2.0y
et S4GLSM Ratio (289% €1
Tass Refersnee Yest-Relerenca}

i

BF TAF (75200025 ma). high fa (Text) (N = 2§ vs BF/TAF (T0208:23 me), fasted (Reference) (N = 18
BIC PK Parameter '

s Cpennginily

e

AU (gl

FT( PK Parametsy

Co.. fagiml)

AUCe., gl
tee

AUCeiheagiml s

s {aefol
Con (azinly

TAF PK Parameter

AU, (hrsaghal}

AU g thrnginly

Couy (ngés
BFITAF (36:200:35 ing). high far {Testd (N = 27) vs BFETAF (5
BIC PK Parameter

169 061 4 21
11261060219

ALC,, hrengimi )

AU Guargenly

way (8RANLY
FT¢ PK Parsmeter

SUC,, wagnly

TAF PK Paramsies®

N

3G2AY (343 10, IR4 ROy

AU, furagrail} O3 (34 ™
AUCy(hreaginly iS40y 4€.5¢, 18025

T (0@l

@ 14 = 28 for both the Test anc Referenie Grouds

Study G5-US-141-1218 - Study Titie: 4 Phase 1, Doubie Blind. Randomized, Placebo-Controfied,
First-in-Human, Single- and Muitipie-Ascending Dose Study Evaiusting the Safety, Toierability, and
Pharmacokinetice of Oral G$-8883 in Healthy Subjects and 3 Randomized, Open-tabel, 2-Cohort, 3-
Period, Crossover, Pharmacokinatic Study Evaluating the Drug Interaction Potential between
Emtricitabine/ Tenofovir Alafenarnide Fixed Dose Combination Tablet and GS-9883 in Heaithy Subjects

Study GS-US-141-1218 alse provided resuits on feod effect of BIC alons, with the largest food effact:
Crnax increased 2 fold and AUCs 1.8 fold afier a high-fat maal.
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Table 10, GS-US-141-1238: (35-9883 Flasma Pharmacckinatic Parameters Following Single-
Dose Administration of GS-9883 in the Fasted and Fed States {Analysis Sel: GS-9883 PK Part

Z: Food Eifect)

G5-9883 PK Parameter” Mean

{500 Y)

Fasted
(1=8)

G8-B883 160 my

G-9883 108 mg
Fed

&

AU e wngmiy

a Data are presented 2 mezr (°40V), except for Tmax, anc 04, which ore presertsd s median {31, 23}

Summary of main PK parameters

Table 11. PK parameters of BIC, FTC and TAF after multiple doses of the FDC with and
withoul food, in HIV infected aduils

Parameter
Mean (2aCV)

BIC
N =1193%)°

Con (ngmb}

G458 {Z2.9)

AUC,, {ug*h/mL

102.001.0 (269}

420173

Cmu (lht ml

2509.9 (35,2}

KA = not opplicable

@ From Poputation PE snalvsts In Sludies G5-45-350-1489, 5553601496, GS-US-338-1844, 2us GE-U5-380-1878
G5-US-380-1489, GS-UE-380-3480, GS-US-381-1644, anc GS-US- 28131878

b From inlansive PK analyst; in Sheds

< Fror Popuiation PR analysds in Studtes G3-US-380-148% and GS- US-330-3590

dnz=74

Distribution

Vz/F was cbserved between ©.919 and 34.770 L (CY 10.7% to 56.85%). Populstion PK modeting:
12,500 mi {11.1% variability), with extreme weights (Sth and 95th percentiles) ranged from S,800 to

16,200 mt.

Bicteyravir is > 39% boung to human piasina proteins.

In subjects with severe renal impairment, the percent bound rermained > 99%, bul the percent

unbound was kigher {0.75%) compared wilh healthy matched conire! subjests (0.49

Qs

Yo} (Study GS-US-

141-1479). Similarly, percent unbound was also higher in subjects with severs hepalic impairment
{0.81%} compared with healthy matched control stbjects {0.61%) (Study GS-US-141-1478).

Foliowing a single oral dose of {14CIBIC in heaithy subjects, the bisod-to-plasma ratio of [14C}-
ragioactivity ranged between (.50 and 0.55 through 120 hours post-dose, indicating that BiC was
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predominantly distributed to plasma rathar than the cetlular components of bisod (Study E8-US-i4i-
1481).

Elimination and metabolism

Average T1/2 in studies was observed between 15.6 h and 20.88 h {ranging between 12.14 h and
14.47h in first and 4th quartiles). In population PK modelling, terminal half-iife was estimated at
17.2hr.

Average CL/F in studies was observed between 342.4 and 900 mi/h {CV between 15.3% and 74.2%;.
in poputation PK modelling, CL/F was estimated at 504 ml/h, with variadility 27.4%, ang at extreme
weights {Sth and S5th percentiles) it ranged from 428 to 601 mi/h,

Bictagravir is prirmarily metabotized by cytochrome P450 (CYF)3A and uridine gluturonosyitransierase
{UGTI1AL with each enzyme playing an approximately equal role in the clzarance of BIC.

Follgwing 3 single orai dose of 100-mg [14CIBIC in healthy male subjects, 85.3% of the [14C|BIC dose
veas recovered with 60.3% of the dose from faeces and 35.0% of the dose from urine {Study GS-US-
141-1481). M2C {hydroxy-BIC-sulphate, 20.1%} and #M15 (BIC-glucurenide, 8.6%) were the major
metabolites igentified in plasma.

iinchangad drug accountad for 31% to 34% of the radicactive dose in the faaces that likely represants
a cornbinzation of both unabsorbead drug aznd deconjugated 8IC glucuronide. Desfluoro-hydroxy- 8I1C-
cysteine-conjugate {10%-13% of dose) and other minor oxidative metabolites ware identified in
faeces, Radioactivity in urine consisted prirnarily of M15/#58 {BIC-glicurcnide; 21% of duse) and
other miner oxidative metabolites and their conjugates. Renai ciearance of the unchanged parent was

minimal (1.3% of dose}.
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Figure 2. Zictegravir metabolism pathway

Table 12, M20 (hydroxy-BIC-suiphate) snd M5 (BIC-glucuronide} wera the ims3jor

PR eI NY

metabelites identified in plasma:

b2 v
RN, 2R G e

PK Parameter BIC M15 M20
AUCnh. 44 (pgeh/mL) 166 21.1 45,3
Coae (W0/mk}) 8.22 0.669 1.42
Tay {0} 4 24 5
T (B} 72 72 2

Dose proportionality and time dependency

Dosa proporlionatity s mai

iy expiored in study GS-US-141-1218.

Bictegravir exposure is dosa-

propertionat over the dose range of 25 tn 10C mg; Less than dose-proporticnal increases in BiC
expesure were ohserved at doses greater than 100 mg, presumiadly Himited by sclubility. In study G5-
US-141-1219, mean BIC AUCDO-Z4 and Cmax were approximately dose proportional following single-
dosa administration of 5 tc 80 mg dose administration, with decreasing dose proportionaiity at the 100
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mg dose. Foilowing multiple-dose admiristration, dose proportionality was cbserved in AUC.., [PV
and ., over the dose range of 5 to 100 mg using the 50-m¢ dose as a reference.

Steady state leveis of BIC were achieved between Study Days 4 o € of dosing and maintainad through
Day 4. Accumulation rate was around 1.6 fold,

Inter and intra-individual variabiiity

Interindividual variability in the population study was 27.4 for CL/F and 1.1 for VO/F. Intra individual
variability may ba sstimated by the ramaining resiclual variability {as Cv) al 28.2%

PK in target populations

In the population #K analysis, healthy subiects exhibited 7.3% lower Vo/F cornpared to HIV-infected
subjects. This searmed to be the only variatior, and is not considered clinicatly relevant.

Speciaf populations

Impaired renal function

Study GS-US-141-1479: Study Tille: A Phase 1, Onen-Label, Paraliei-Groug, Adsptive Singie-dose
Study to Evaiuate the Pharmacokinetics of G$-S883 in Subjects with Normal and Irmpaired Renai
Function

Impaired renal function was studied in GS3-U5-141-1479. Severe renal impairment decreased BIC AUCs
and Cue by 0.73 and 0.80 fold respectively; this was considerad not dinically significant.

Table 13. Plasma PK paramaters for GS5-9883 and statisticat comparisons

fean (P}

Severe Renal Impaivenest | Neovmal Renal Fouction
{Test) {Reference) G1.SM Ratie %

GS-9382 PK Parameter {962 (T}

TIEE {3886 108

Tote! Cope 0 0D v4, 108,30

Free AT e {leng 124.0%)

BRG2 TR 4, 123.74;

Free AUCH, 8

Free Cuyy {3grmil

2 Free AUCISE, fres AUCINS, ang free Cmax wars calculatsd basad on undound plasma GS-9383 (FK parermete: X percentags bnticund GS-$S83 + 100 fu
eath subjacty.
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Impaired hepatic function

Study GS-US-141-1478 - Study Title: 4 Phase 1, Open Label, Paraliai Group, Adaptive, Single-Dose
Study to Evaluate the Pharmacokinetics of GS~8883 in Subjects with Mormaf and Impaired Heopatic
Function

Impared hepatic function was studied in GS-US-14-1478. Moderate hepatic impairment decrezsad bic
ALCs ang Cmax by 0.58 and 0.53 fold respectively; percant of unbound traction of BIC increases to
3.8% instead of 0.6%.

Table 14. Plasma PK paramaters for 8iC and statistical comparisons

Mean ("ol V)

Mederate Hepotie Healthy Contpol
Impairpent (Testy {Reference)
BIC PK Paruneter N=1h N =19 o5 LSM Ratie (9905 CTY

Casing’ml}

Frese AUC,

Free Cp fgimal ) KRS 48,1428 175 {64 U8 10545,
8L EE A ¢

GisM = geormetnt least sauisres mean

frzs PK parameter is calcutated a0 Mess unhound frsation (%) * PK Faramatzr /100 o1 5 single subject.

Qther

No clinically refevant P differences due 1o gander and race were deniified.

Weight was & sigmificant factor in the popuiation PK study, impacting CL/F ang Vd/F Subjechs
corrasponding to the Sth and 95th percentile of body weight (58 ko and 113 kg, respectively)
demonstrated a -15.1 % and 19.2 % difference in CL/F, respectively, and a - 21.S % and 25.7 %
difference in Vc/F, respectively, as cempared o the typical 30 kg subject, This was considered dinicaily
rot sigaificant.

Age was tested as a potential covariate in both the BIC and TAF population PK analyses for 8/F/TAF,
but was determined to bz not significant for both snalytes. As such, 8ge is not expected to
substartially aifect exposure of BIC or TAF,

No data are available in childlren.

Pharmacokinetic interactios studies

In vitro

BIC 15 a substrate of UGTIAL and CYP3A4. Clinically relevant interaction with inhibitors ang inducers of
these enzymies has been carried out with darunavir/cobicistat {DRV/RTV) or with atzzanavir/ritonavir
{ATV/RTV) for TYP and UGT inhibition, and with rifarmpicin (RIF) for induction.
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BIC is not a diract or TDI of ah tested CYPs up to 100uM. Howevar, sven though with CYP2464, TDI by
bictegravir is observed but with a KI>100 uM, the Applicant perfermed a DI study with midazotam
thatl ailow Lo consider BIC as a weak CYP3A inhibitor.

BIC inducing effect has been dernonstrated in vitre on CYP3A4, 266, P-gp and UGT1AL but no dinical
cansequances are expected.

With an IC50=176 gM, BIiC is not expected to sffect expesure of drugs the metabolism of which is
UGTial-dependant.

BIC is both & P-gp and BCRP subsirate. Bictegravir {1 M) is not 3 substrate of CATP1RI ar CATPIR3.

Therefore, clinically relevant interactions related to this transporter inhibition are not expectad at the
expectad systemic and intestinal concenbrations.

With OAT3, BIC IC59::55 uM that is higher the worsl concentration expectad at the systeric fevel (&
EM), then, clinicaliy relavant interaction related to the inhibition of this transperter can be ruled out.

with QCT2 and MATEL IC50=0.42 pM and & uM respactively. Risk of DDI is, then, not excluded with
OCT2 and borderline with MATEL,

FTC and TAF

FTC is pradorminantly eliminated by the kidney. TAF is primarily hydrolyzed by carboxylesterasz 1
{CES) and Cat A (cathepsin A) and not recommended in combinabion with inhibiter of this enzyme such
as poceprevir, Tenofovir alafenarmide was siowly metabotlized by CYP3A4,

Clinically relevant interactions related toc any inhibition or induction of CYPs by emtricitabine are not
expected. Likewise, in vitro, TAF did not show any inducing or inhibition potential towards main
CYP450 enzymes, excepted with CYP3A4. Nonetheless, a DDI study with midazolam (study GS-US-
1538) and rilpivirine (GS-US-120-0117), both CYP3A4 substrates, discard any significant induction or
inhibition of CYP3A4 by TAF in vivo,

No UGTiAl1 inhibition is expected by FTC and TAF. Likewise, no inductior: of UGTs is expected by FTC
67 AR,

FTC is not expected to be & substrate and inhibitor of uptake and efftux transperlers according to its
extensive and high absorption.

TAF is a substrate of the efflux transporters P-gp and SCRP and, alss, of the uptake transporters
OATP1B1 and 1B3. Therefore, inhibition of these transporters may aiter TAF exposure and then of TFV.
TAF is neither a substrate of the hepatic uptake transporter OCT1 nor of the renal uptake transporters
OAT1 and OAT3.

As regards inhibition of P-gp, BCRP, OAT1, OAT3, OCT2, OATP1B1, OATP183, BSEP, OCT1, and MATE1
by TAF, IC50 values are > 100 M far higher the estimated cut-off values at the intestinal, hepatocyte
and systemic level (21 M, 18.5 pM and 4.5 pM respectively). Therefore, clinically relevant interactions
related to any inhibition of these transporters by TAF are unlikely,

Cipla v. Gilead IPR2025-00033 Petitioner Exhibit 1002
325 0f 1074



in vivo

8/F/TAF

Interactions between the components BIC and FTC/TAF was explored in study GS-US-141-1218. TAF
and FTC do not aiter BIC absorption. BIC dees not altar £TC absorption. Only TAF exposuie is changed
by coadministration of BIC and F/TAF, but TRV is by far more relevant and shows ne DUI mpact.

! G1L.8M Ratio
Test Reference ’ (28%% CT), 24

GLSM

GN-O883 PR Parameter: GS-D883-F/ FAF (Test) {N = 34> v3. GS-0883 (Reference) (N = 33)

* 2108360 | GG 9T D
+ 1
476070 | 50,54 €U6.45,302. 75
563183 S383 18 !

FTCPR Parameter: GS-OS83-F TAF (Testy (N = 34 vs. F'TAF (Reference) (N = 33}

AL, Guesnermiy Rat Rl $3483 40 | YOS TN &
C g (7LD {7300 ) sl f
Choy imgineL) 4704

g (hgmiL 7588 205 44 |

TFV PK Parameter: GS-9883-FTAF (Test) ON = 34) vs. F'TAF (Referenuces IN = 33}

AU Gar*ngial) IRO.64 28352 | RIETRIRIGATIITAN
i T
Coe (apimly tr.86 6.4 i 030 { 1SN
T
Cue THgR3 D IR pXe) PEEOR {50 70419 4%
s
F7C = ermtricitabing: F/TAF = amirtcitabine/tanofovic siafessmide (oo i 3 GLEM = g e ast-nguares mean; YRV = terofswr

Studies G5-US-380-1761 and GS-US-380-1899 with the FDC ledipasvir/ sofosbuvir {LDV /SOF)Y and
sofosbuvir/velpatasvir /vaxilaprevir (SOF/VEL/YQX) did not hightight significant PK interacticn
between studied drugs.

In study GS-US-380-3808, B/F/TAF significantly increases metformin AUC, about 39% with an SO%CL
[131%-148]). However, the lack of significant changes on PD parameters {piasma giucose, active
ghicagon-like peptide 1 {GLP-1) and lactate levels) brings & reassuring information and couid allow to
conciude that no dose adjustrent of metformin is needed when it is combined with B/F/TAF.

interaction between B/F/TAF and antacids, calcium carbonate and ferrous fumarate was explored
in study G5-US-28C-3906:
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Meun %V
BF TAF Under Test B/FTATF Alone (Fasted)
Conditions {Referencer D GLSM Rafio
BIC PK Parameter (N=14 (N =14 {94 {h

TAF (fasted) with 26 mL masimum-sirength antavid (Test)
12LEE78 (244

3 1,

\

s Cngebim

ngth ania
1328

1.,

SE4F (U2
re1 Sem g B3R 353 {87 K
Upen inzomades F3.4G (875

B /TAF (fasted) 2 howrs

Cue {ngehand )

3. "
e (ngedvml}

asimnan-sivength antacid (Test)

3051350358

23
)
86,01 146 21, §7.95)
3
;

55 45442 €8 62.03

Copx {mp-nel}

BETAF (fed) with caleinm carbonate {Test)

AUC e {ngshmI

AL e iRy

Cumx {0zl

a i = 13 for Tast tieatnent

With antacids containing magnesium or aluminium, under fasted conditions, and given simulteneously,
BIC AUC and Casn substentially decrease, more than with RIF, zbout 79%. This interaction can be
cormpensated by staggered the administration of BIC 2 hours bafore antacids {based oo results from
conort 2) or aiternatively, B/F/TAF can ba taker with food 2 hours after antacids containing
magnesium or aluminiuni.

e
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With calciurn carbenate aod ferrous fumarate, under fasted conditions and given simultaneousiy, 81C
AUC and Cuy decrease about 33% and 42%, respectively, with calcium carbonate, ang aboul 63%
with farrous fumarate. Even though the affect of calcium carbonate or ferrous fumarate has not bean

fumarate and can take B/F/TAF together with calcium-containing supplaments without regard to focd.

- Results Tiom study GG-UD-380 4270_show that B/F/TAF significantiy, hitt weakly, increases
midazolam exposure zbout 15% with 8 90%CI [99.7-131]. This effect is likely driven by SIC the in
vitre data of which demonstrate the ability of BIC to be a time-dependant inhibitor at nigh
conzentrations. The mild increase observed with rridazolam is not expected to be ciinicaly meaningful,

BIC alone

In study GS-US-311-1780, no significant effect of BIC and FIC/TAF on ethinylestradiol,
nergetromine and norgestrel PK was observed. Therefore no dose adjustment of combined oral
contraception is needed when Co-administered with B/F/TAF,

Study GS-US-141-1485: A Phase 1 Adaptive Study to Evaluate Transporter, Cytochroma (CYF) 450-
Mediated and UGT1AL Drug-Drug interactions Between GS-9883 and Probe Drugs. This study assessed
the interaction of BIC with ATV/COBI, rifampicin, ATV alone, voriconazole, rifabutin and
DRV/COBI.
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S-9883 PR Paymmeter

Fest” Reference’

25 GLEM Ratle (#6256 CT)
(Test/Reference)

Cobort 1: GS-9883 73 g SD + ATV 306 my QD + COBI 156 gz QD (Test: N = 183 vs GS-9883 73 my SD

{Referenie; N = 1%): e

S§3.62 {57807, 4374

P I122.70 (4008

19.62 (15,97, 20.96)

Coliort 2: GS-9883 75 mg §

N =153 vs GS-9883 73 mz SD (Reference; N =

ALC b ngembly

fth

IOIIES0, 818

Cohort 3: GS-2883 75 mg &

D - ATV 400 mg QD {Test: N =15 v5 GS-9883 78 g

AUC e thengnaiy SIS EITHBNY fS23R38{Ci M
e L} 21147 {16.6) THIET IS

finthe

S6.88 {30 7Y, 66 0

1747 (826 1981

Cohort 42 GS-9883 75 mg $D + VORI 200 mg BID (Test; N — 133 vs G5-9883 75 ing §D (Refereuce: N — 15

fastedt

AU i RIB]

1316354 (37

26

Cums 2261

45440 (21 5)

1572 {1312, 1%

Coliprt 5: GR-9885 73 ing QD « RRT 300 mg QD (Test: N = 13} vs GS-9853 75 ang

asted

AUC (k" ngrml)

Con {020

81400 56.0

T rgrml )

1212.2 43 00}

4398137.14.

Cohart 6: GS-9583 75 mg QD + DRVACOBI 860:15¢ g QD (Test: N = 13) ve GS-9883 78 g QD (Refevence]

N =18 fed

AL, ik ngimb}

265240419 3 EREFCRUN RS

7R 6018158, 1855

Coage tngamnl}

17.300.6 (5.0

PRLAGI1S0VES. BER B

e (nginls

2

84R6.9 24

i

2HEA3 (193 18 239.495)

BIO = twioe daly; QO = once daily; SC

e dose

& Mman (%0V) for AUCiast, auCinf, ALCR3U, Cmax, ard Crau; median (Q, Q3 for WJE

here was a substanlial increase of BIC exposure, ahout 4-fold, with ATV/

the increase exposuse of

The folluwing is refircted

cost

(cohort 1) similar to

BIC with ATV alcae (cchort 3) and suggesting that this effect is mainly driven
by UGT1A1 inhibition by ATV. This assumption is corroborated ’ey‘ results obtained with two strong
CYPRA4 inhibitors, YOR! and DRVW/COBIL, with which BIC exposure increases aboul 61% and 74%,
respectively. This highlights the moderate invoiverment of CYP3a4 in the overall hepatic dearante of
BIC. Rifampicin substantially decreases BIC exposure about 75% whereas with rifabutin AUC decrease
about 38% and T, about 56%.

in the SmPC:

- no dose zdjustment is recommended with VORI

- with rifabutin, BIC is riot recommended

- with rifampicin,

RiC i5 contra-indicated
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2.4.3. Pharmacodynamics

Mechanisrm of action

The INSTI BIC and the N(UJRTIS FTC and TAF are potent and selective inhibitors of HIV-1 and Hiv-2,
Emtricitabine and TAF are also potent and selactive inhibitors of HBY. All 3 drugs show potent ARV
activily against diverse subtypas of HIV-1 in vitre. Emirictabine and TAF are phosphoryiated
intracelfulariy through non-overlapping pathways, and w combination show no antagonism for the
formation of their active metabolites. Bictegravir does not require matabolic modification for activity.
Two- and 3-drug combinations of BIC, FIC, and TAF consistently show synargistic anti-HIV-1 activity in
vitrar and no evidence of antagonism or cytotoxicity.

The resistance profiles for the individual agents BIC, FIC, and TAF have been well characterized. There
15 1o known cross-rasistanca batwaen the NRTI and TNSTT classas.

Bictegravir, FTC, and TAF have no pharmacologically significant off-target binding affinity to the
receptors tested. Bictegravir, FTC, and TAF have fow in vitre cytetoxicity in @ variety of human caff
types. Both FTC and TAF have shown a low potential for mitechondrial toxicity in long-term toxic

studies and there was no evidence of toxicity Lo mitechondris in vitro ang in vivo.

ity

Primary pharmacodynamics
BIC 1s & novel strand transfer inhibitor of #iV-1 integrase (INST1} with high potency and selectivity in

antiviral assays and does not require metabolic modification to exert ARV activity. BIC inhibited the
strand transfer activity with an IC5C velue of 7.5 nM, an activity comparahie to those of BVG and OTG.

Table 15, Inhibitory Activity in HIV-1 Integrase Strand Transfer and 3'-Processing Assays

Iuhikition of Strand Transfer” Inhibition of ¥'-Processing”
Maximnam Masimwm
Compounad 86 M) Inhibition (%) ICS0 {n) Intibition {2aY
GS-288% A0 o407 231 =8 s x3
OTG TAE0E 8331296 232 =33 PESIz &
EVG Sd=D7 YL =03 S5& = 48 E- T
2 The cala represent the mea D of ¥ Indepeancant experimants sane in wipizates.

b The 4ata represent the no IPENECRL @XDEAMents Cune in tnpiicaben

¢« Maximun: iohibition wis Setenmirod Ly curve Btting.

Thus, the integration of HIV in ceil was inhibited. This inhibition of HIV-1 DNA integration was
evatuatad by assessing the quantity of aboerted drcular HIV DNA species conlaining 1 or 2 long
terrnmal regaats (2-L7R dircles), as well as the quantity of authentic HIV-1 mtegration products in
infacted MT-2 cells. BIC enhanced the accumuiation of 2-LTR circles, a product of intagration failure.
BIC profoundly decreased integration junctions but did not affect viral DNA synthesis as measured by
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the late reverse transcription products, damoenstrating an autheatic inhibition of HIV-1 integration. As

expected, DTC axhivitad 3 similar effect on the integrstion junctions.

The dissaciation kinetics of *H-labelled INSTIs BIC, DTG, RAL, and EVG were measurad using wild-type
HIV integrase/DNA cormplexes and a scintillation proximity assay. By both data snalysis methods, BIC
had & Ionger dissccizbion half-life forn HIV-1 inteprase/DNA complexes compared Lo DTG, RAL, and
EWE, the tong disseciation half-life las been proposed to contribute t6 @ high barrier 1o resistanca.

bRl

Against HIY

Using iymphoblastoid T-ceil lines and primary human T-lymphocytes in HiIV-1 antiviral assays, the
estimated concentration of drug for half-maximal eifactive concentration (ECSR) of BIC ranged from
1.5 te 2.4 M and tha selectivity indices ranged fram 1500 to 880D,

Table 1. Auntiviral Activity of BIC in T-Cell Lines

ECs M)
T

Cempennd MT-3 Celis® MT-4 Celks’

;
L3=02 t
T

T
|
i

o l

esent the mean = 8T of 71 jeast 4 wmdspandent aeaserements perfonmed m tripheats.

Table 2. Antiviral Activity of BIC in Primary Cells
E s (uAD:
Cenponnd CD4 T Lymphocytes” \onocvie-derfved Macrophages®
BI< R T S5 =44
DTG 10203

s  ECgvsives 3sent the mean + S0t ot 4 wdependant donor Jetenmned i Uy

Sopre PC-i14E2
When tesled in primary hurman PBMCs against clinical isolates of alf HIV-1 groups (M, N, O}, including
sublypes A, B, C, D, B, F, and G, BIC dispiayed similar antiviral activity across ail clinicat isolates with
meaan and median EC59 values oF 0.60 and C.55 nM, respactively, based on a range of EC50 values
between < G.05 and 1.71 nM. DTG testad in paratlel exhibited a similar potency with mean and median
ECSD values of 0.61 nM and 0.68 nM, respaciively, and a ranga of ECs: values from 0,08 to 1.13 ni¥

gainst the same tested isolates. HIV-2 was simiiarly susceptibiz to both BIC and DTG with ECED
vatues of 1.1 nM and 2.1 nM, respectively.

Against other viruses

BIC and DTG were tested sgainst hepatitis B and C viruses, influenza A virus, human rhinovirus (HRY},
and RSY in cell~based assays, For bolh drugs, no antiviral activity agsinst these viruses was nbserved.
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Effact of serum proteins on BIC

The antiviral EC50 of BIC was determined in MT-2 cells in the presence of two key human serum
compenents, human serum atbumin {HSA} and al-acid glyceprotein {a1-AGP) or in the pressnce of
cormnplete human serum.

The presence of the two serum components reduced the antiviral activity of BIC by 20-fold, compared

rumarn serum are capabie of binding BIC as well as DTG,

in the presence of human sarum, the shift in EC59 for both BIC and DTG exhibited similar trends as
cbsarved with the sarum protein componants: the BIC ECSC value, extrapolated to 100% human
serum, shifted 74-fold and was comparable to the 39-fold shift extrapolatad for DTG,

Viral resistance te BIC in clinical studies

Analyses were performed for HIV-infected subjects with clinical virology data fram 4 B/F/TAF Phase 3
studies (GS-US-380-1483, GS-US-38C-1490, GS-US-380-1844, and GS-US-380-1878}. An integrated
virology anaiysis was performad for HIV-infected subjects with dlinical virclogy data from Studies GS-
LiS-380-1489 and G5-US-380-1490. Al of the previously identified drug resistance mutations by
antivatrovival drug class is shown in Table 16,
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Table 16. Resistance Substitutions by Antiretroviral Class for the B/F/TAF Program

Resistance Assacinted Substitwtions”

Afuniarion Groups Codon Mutations

By Integoe Meand Trossfes Infid IOERIYG, T9TA FIIYL Y
(INSTI) Resstarice R sulntiatiuns QI4SHILR, N 3SHS. R263K

B4 ISPIRIT, £
CHERINLE VY

Engsustabine (FTC and faunn

AT rouistince asa N

{ABRC: resisrange assoisted

s
[

condane NRTI-B. substinumms

Conenucieoside Povanse
wtase Jubibaror (NNRTIAR
subsaintions

Szeondary NNRTER subsattions

Prmary Protzase Inhibitor {PD-R

subsnztitions

AT A

Aazansvir (AT

TESIStEICE assoTia

i adapied frons the csneny 185 USA st with: some matificatons [Waensing 20173

b Revversicn mutations &l BT codon 1215 natuding T21 5800 008 GIR LN SV have mt been defintivaly shoven 1 be assonited vith reduced responss

tc either emtrictatine or tensfovir OF.

Studies GS-US-380-1989 and GS-US-280-1490:

Both studies were periormed in ART-naive patients: Study G5-US-380-1489 compares B/F/TAF vs
ABC/DTG/3TC and study GS-US-3BD-1480 conpares B/F/TAF v DTG+F/TAF. At baseling, the iNSTI~
RAM detected are as follows:
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Number of Subjects. n ¢%)

BETAF ABUDTGATC | DTG + FTAF |

380-3488 I80-1490 Al
Mutation Clnss® {(N=3u5 N=325 | =124
Prasey RISTI-R 1.3 LRERY} I 15113
Avercge Wrmber of Priassiy INSTLR Martations H O 1 J 18
ToTs 28 111 s | AT
GL4sH HEC] 3 & l )
Secasmduy INSTLR, 228 8)8s sy | osasian
nge Numbrer of Seomndwiv INSTI-R P i ! R

[E553N

SHORRT

A2ET

SET

£ X
ieein;

There is no impact of pre-treatment RAMs or subtype to reach HIV-1 RNA « 50 copies/mi at Week 48
or virologic faiture (HIV-1 RNA 2 50 copies/ml) for all treatment groups (p > 0.95 for all

comparsens). In the B/F/TAF group, 2l 5 suhiects with TS7A and the one subject with Q148H +
G140S in IN at baseline achieved HIV-1 RNA < 5C copies/mL at Week 4 and maintained HiV-1 RNA <
50 copies/mL through Week 48.

Of the 1274 FAS subjects in Studies GS-US-380-1489 and GS-US-380-1480, 17 subjects experiencad
virelogic faiture during the first 48 weeks and cornprised the resistance analysis population {RAPY. The
finai RAP (which did not include subjects who re-suppressed HIV-1 RNA tc < 50 copies/mL whiie
maintaining study deugs) was comprised of 8 sutjects in the B/F/TAF group, 2 subjects in the
ABC/DTG/3YC group and 3 subjects in the DTS + F/TAF group:
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Table 12, Integrated Summary: H
GS-U5-380-148D

US-380-1489

{-1 Genctypic Resistance through Week 48 for Studies G-

Cipla v. Gilead

Number of Subjects, n (Yo
BE'TAF ABCDTGATC | DTG +FTAF
380-148%, 1490 380-148¢ 380-1498
Resistanice Category” N = 634} IN=315) (N =325y P-Value'
RAF {¢ of FAS) {37 40430 AL §77
£ TSy ST
Subiesrs wika Rosup
Final RAF Pe of FAS) g {13y 2{8.6) KRR G81.078
£ {105% L (503 3106}
G0y 80N €@ (¢ Na
Study Dings (0% ;;t.{;:‘o})\ N SJUBE B G 000 NA
eloped Any INSTI.R @ 0 4
Developed Primnwy NRTL-R 0 & g
Developed Primary NNRTI-R o @ G
Developed Prinary PL-R & R ¢

slatenamicks, BTG = dalutez v,

'l analyss sel trand transfer inhipiter:

[ip, = net apphcable; NERTE = vonn: rse ransaiptase mhibitor; RRTT = muclecside/tide revemy Uansoiplase

iohiitor: ¥ =

Irmbiter: #1 = proteas

& Csug resistancs mut ns 2re gefined in Table 2

4 Pevalise Jemnmined CTAF vs ARCIDYG/ITC, BIFITAE vs OTG 1 #/TAF)

¢ Baes not indude subjects who resiporassad V-1 BMA o < S0 ooples/mil while maintaiing siudy drugs.

1sher’s exact test; (B

None of the subjacts had resistance mutations emerge. Other substitutions in IN and/cr RT that
geveloped were at polymoerphic sites; nene of these changes were associaled with a phenotypic change
to BIC, FTC, or TFV.

Secondary pharmacology

Effect of BIC on cardiac conduction

Study GS-U5-141-1489 was a partiaily-blindad, razndomized, placebs- and pasitive-contiolled, 4-
period, singie-dose, crossover study evaluating the effects of BIC {at therapeutic and supra-therapeutic
dgoses) on AAQTCF in healthy subjests. Forty-eighi subjects completed 4 dosing periods; 2ach perind
consisted of 1 day of desing with 75 mg BIC, 309 mg BIC, placebo-to-match BIC, or mexiffoxacin (400
ma} according to randomized sequence. Doging in the first 3 periods was followed by a washout period
of 7 days. Moxifloxacin was administered open label.

BIC was concluded to have nc QTcF proloncation effect as the upper beunds of the 2-sided 80% Clis
for the mean difference between therapeutic or supra-therapeutic doses of BiC and placebe were
balow 10 rmsec at all time points aller dosing. No subject had a QTcF interval change froim pradese
haseline > 30 or > 80 mse¢ at any Hime point during any treatment (BIC 75 and 300 mg, placebo, and
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moxifloxscin}. Treatment-ernergerd absclute QTcF intarvals > 45C, > 480, or > 500 msac were not
cbserved for any subject following BIC 75 and 300 mg, or moxifloxacin. One subiect had treatment-
emerganrt absalute QTCF mterval > 4350 msec foliswing piacebo admenisiration.

2.4.4. Discussion on clinical pharmacelogy

The PK/PD properties of FTC and TAF have ceen evaivated throughout their respective development
programs. Therefore, we will focus on discussing the BIC #R/PD properties as part of the B/E/TAF
appication.

Analytical methods;

Arnalylical methods are weil described and acceptable. In particuiar, analyticai method vaiidation for
BIC in plasma for the main studies was provided. PK parameters calculation was classical and well
explained.

Binavaslability:

The absorplion of BIC in humans is expected to be > 61% based on the results of the human ADME
study @ healthy subjects. This is not ancugh to classify BCS as a molecuia with sufficiant perimeability
{>85% of sbsorption), therefore we disagrae with the Applicant’s suggestion that BIC be a 8CS Class
i compound, and we consider a BCS Class IV classification.

Bioeguivalence and food effect:

Relative bioavailability study G5-US-141-1233 shiowed higher than expectad RIC expasures whan BIC
was administered as the B/F/TAF 75/200/25 mg FDC (BIC AUC and Cmax increased by 1.27 and 1.31
foid, out of the 8(-125 acceptance range for the confidence interval). The dose of BIC was therefore
reduced from 75 mg to 50 mg and a new B/F/TAF 50/200/25 mg FDC tebiet was developed, showing
fower BIC expesures (BiC AUC and Criax decreased by 0,78 fold as compared o the 75 mg BIC +
FIC/TAFR) but within tha confidence interval that was enlarged {70-143%) te take into account the
different BIC doses. An enlarged CI couid be accepted given the fack of lower boundary of BIiC
therapeutic window and the clinicel afficacy rasuits.

G5-US-3141-1233 showsad that alter a high-fat meal, BIC AUC and Cmax wers increased by 1.24 and
1.13 feld, and after 2 moderate-fat meal, BIC AUC and Cmax were increased by 1.24 znd 1.20 feld.
This food effect was larger with the 75 mg FDC (1.45 foid increase in AUC and 1.27 foid increase in
Cmax). GS-US-141-1218 also provided rasults on focd effect of BIC alene, with the Isrgest food effect:
Cmax increased 2 fold and AUCs 1.8 feld afiar a high-fat meat. However, given the efficacy and P¥
values {and natably IQ values) of B/F/TAF administerad with or without food in the Phase 3 studies,
there is nc avidence of loss of efficacy when B/F/TAF is administered without food.

Metabolism:
BIC has thrze stereo-centres and is produced as a single stereoisomer, but stability data and routine
manufaciuring data did not show a risk of epimerization. Therefore, thers is rio risk of inter-conversion.

M20 (hydroxy-BIC-sulphate) and M15 (BIC-clucuronide) were the maicr metabolites identified in
plasma. Consideripg the high proportion of MZ0 (> 20%), furthes in-vitro interaction stu

&5 are needed
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notabiy on the affect of M20 on CYP1AZ, 2C9, 2C19, 2C8, 285, 2D6 3nd transporters, such as #-gp and
BCRP.

PK in suljects with impaired renal function:

in subjects with severe renal impairment, BIC AUC and Cmax were decraased by 0.73 ang .80 foid
respactively. This decrease of expusure seems paradoxica! in case of renal impairmant, and was
unexpected given the PK profile of BIC (renal excretion of intact bictegravir is a minor pathway, ~3
of dose). However, unbound BIC exposurs was similar betwean the 2 groups. As explained by the
Applicant, the fracticns of 8IC plasma proteir binding in individua! subjects overizpped between the 2
groups, with the percentages of unbound plasma SIC ranging from £.43% te 0.63%, exceptin 1
subiect with severe renai impairment. This subject showed an unexpectedly higher percentage of
cabound plasma BIC (2.28%), which may have led to lower BIC éxposure and shorler BIC hall-lifa
compared with the other subjects in the study, despite ne medical kistory or concomitant medications
expiaining this snemaly. When data from this subject were exciudes, GLSM ratics for AUCiast, AUCinf,
and Cmax were 87.44%, 87.51%, and $0.12%, respactively, when subjects with severe renai
impairment were compared with subjects with normal renal function. The Jack of clinical retevance of

%

such BIC decrease of expesure is endorsed.

2K in subjects with impaired hepatic function:

In subjects with moderate hepatic impairment, BIC AUC 8nd C,.x were decreased by 0.58 and 0.63
fold respectively. This decrease of exposure seems paracoxical in case of hepatic impairment, notably
given that BIC is primarily eluninated by hapatic metabelism.

The higher percertage of unbound fraction of BIC in subjects with hepatic impairmeant may be due to
the decreased production of albumin in these subjects, resuiting in lower plasma protein binding of
BIC, which is highly protein bound.

Based on the mean {%CV} BIC Cy vaive of 2610 (35.2) ng/mi foliowing adrninistration of B/F/TAF o
Hiv-infected subjects (N = 1193} in the Phase 3 clinical studies {representing an 1Q of 18.1},
potential decrease of approximately 23% in subjacts with moderate hepatic impatrment would
represent a Cy, value 12.4-foid above the paECSS (162 ng/mL) against wild type HIV-1 virus.
Additionally, the lack of an exposure-eificacy relationship for BIC over an IQ range of 4.7 to 40.1
foliswing administration of B/F/TAF in the Phase 3 clinical studies confirms that this small dacrease in
BIC exposure in subjects with moderate hepatic impairment is not deamad sigrificant, In accordance
1o the Apglicant. the small difference in frea BIC exposure is not clinically refevant, and subjecis with
moderate hepatic impeirment rmay take 8/F/TAF with or without feod.

Interactions

In vitro, BIC is 8 substrate of UGT1AL, CYP244, P-gp and BCRP. BIC is not a substrate of OATF1BL,
CATP1IR3. BIC is a weak CYP344, CCT2 and MATEL inhibitcr, and has demonstratad in vitro inducing
effect an CYP3A4, 288, P-gp and UGT1AL, without relevant clinical conseguences in vive. BIC is not
axpected fo affect exposure of drugs the metabolism of which is UGT1Al-dependant. In vilro, BiCis
not an inhibitor of F-gp, BCRP, BSER, DATFIRL, 1R3, GCTY, OATL.

In study GS-US-380-3608 (ddi metforminy, B/F/TAF significantly increases metforinin AUC, about 35%
with an 90%CT [131%-1.48]. Bevond the PD effect of matfarmin regardiess the HIV patient status, the

safety profile of the biguanide could be impacted due to renal impaired function that frequentiy occurs
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In HiV~ 3nd disbelic patients. I this dlinical situation, metformin exposure could be more proncunced
incrzasing the risk of metformin related adverse events. Caution, and eventualiy a dose adjustment is,
ther, advised in patients hawving a moderate rena! function.

When B/F/TAF i5 given simuitaneously with antacids under fasted conditicns, BIC AUC and C24h
substantizlly decrease, rora than wilh rifampicie, about 78%. This interaction can be cornpenssgled by
staggering the administration of BIC 2 hours hefare antacids. When adminustered 2 hours after, about
a half of BIC exposure decreases, in 3 sama magnrilude as rifabutin combination. Consequently,
B/F/TAF should nat Degiven simultaneousty and in fasted conditions with magnesium or aluminium-
containing antecids; B/F/TAF is recommended 2 hours before, or with f6og 2 hours alter magnesium or
alurminium-contzining antacids.

Mo DL study bas been parformad on the effect of H2-antagonists {e.g. ranitidine} or proten-pumg
inhibitors {2.0. orneprazole} on BIC pharmacakinetics, bacause BIC absorption, unlike that of other
[NSTIs, s nol pH dependent under ghysiclogically relevant conditions. This is confirmed by poauiation
PK analyses indicating Lhat the extent of BIC absorption was unaffectad by PPIs:

Meza {%GCVE

B/F/TAF With PPT Ysags B/F/TAF Wilhoul PPE Usage

{Test) {Reference) GLSM Ratic (%)
BIC PK Pzramatar N = 109} {N = 1004} (8% Iy
AUC, (ngen/mi) 92,801 ¢ B3} 162,406.2 {26.7) 95.2 {9G.8, 99.8)
Crmas {rig/mL} 5643.8 {25.4) S616€.3 {22.5) 5G.6 (87.0, 94.4)
Cuae {n1g/mL) 2581.0 {38.5) 2612.8 {34.9) 8.0 (2.0, 104.4)

Pharmacodynamics/antiviral activity:

The antiviral propertias of BIC and D1G were compared.

In vitro data suggast that BIC is batter than RAL and £EVG and at least eguivatent tc DTG in terms of
anliviral activily and resistance profile. In addition, some particularilies might contribuie Lo improve ils
properties against HIV sirains with INSTI-RAM:

BIC has a longer disscaiation T1/2 from MIV-1 infegrase/ONA complexas than DTG, which may be
associated tc a higher barrier to resistance.

The antiviral activity of BIC against saveral HIV strains with INSTI-RAM ic at least similar to DTS but
also lass impacted than CTG by some primary mutations (notably for the mutaticns G140S QL48R =
additional INSTI mutation}.

Or the other hand, a study has shown a higher level of resistance to RIC (susceplibliity decreased by
44-fold) than DTG (susceptibility decreased by 26-fold) with the mutations Y561 + E138K -+ 148K,
Finally, because BIC and F/TAF have & high genetic barrier to the deveiopment of resistance, the
emergance of resistance with the combination B/F/TAF is expectad to be iow in clinical practlice.
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wacodynamics properties, the chinical development of BIC has been confined to
£ RIC were to be developed in patients

Cverall, despite
patients with vira! strains not iarbouring INSTI-R. As for DTG,
with INGTI-& testing a higher dose wouid have to ba considered.

2.4.5. Conclusions on clinical pharmacology

The clinical pharmacology of BIC/F/TAF has been sufficiently characterizad.

2.5, Clinical efficacy

Primary sturies that support the efficacy of the B/F/TAF (50/200/25 mg} FDC are two Phase 3 studias
in Hiv-infected, ART-naive adults {Studies GS-US-35(-1489 and E5-US-286-14%0) and two Phase 2
studies in HIV-infected, virciogically suppressed adults (Studies G5-US-380-1844 and 6GS-US-380-
1B78). Thess are supported Ly a Phase 2 study of BIC 75 mg + F/TAF in tIV-infectad, ART-naive
asuits (Study GS-US-141-1475},

2.5.1. Dose response study

Dose sefection
The 50-mg dose of BIC was seiected for the B/F/TAF FDC based on the following studies:

Study G5-US-141-1218 was a single-ascending doses (5, 25, 50, 100, 3CC, or 600 mg; and
mult:ple-ascending doses (5, 25, 50, 1GC, or 300 mg cnce daily for 7 days) of single-agent BIC were
weil tolerated in healthy subjects, and a lack of drug-drug interaction was confirmed between BIC and
F/TAF.

- the dose-ranging preof-cf-concept study G5-US-141-1219. Once-daily doses of single-agent BIC 1Sy
25, 50, or 100 mg) administered for 10 days were also well toierated, and led to dose-dependent
decresses in HIV-1 viral load:
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Table 18. (GS-US-141-1219: Time Weighted Average Change from Baseline up to Day 11 {DAVGL1Y in

Piasma HIV-1 RNA (log1Q copies/mL) (FP Anaivsis Set)

(RSN F3-H883 G598 Go-4e8d
Smg nI 56 pag Placebe
(N=3 D=4y =gy
3 N ! 4 i 4
ERUSUBETH

o ] @1 o
i | o
40 agt |
]
v, (S350 Yo g ¢80 i

& Onie subjent in £ mg grovp wes exdudes fom e Per Mool (%) Analysin Setas this subjects bossting HIV- 1 RNA vidtes was 173 [SHEE R

b P-vaiue was cakculated from: tao-sided ¢tk

The plasma expesure-response ralationship was well characterized by an £,.,, modal. Inhibitory
guctient (IQ) was estimated by dividing pre-dose concentration on Day 11 (Crou) by the in vitro
protein-adjusted concentration that results in $5% inhibition (palC95, 182 ng/mi. - from study PC-
143-2032). BIC doses of 25, 8C, and 100 mg once daily yielded median protein-adiusted IQ of $5%
(palQB5) vaives of 4.9, 13.4, and 25.9, respectively. Based on PK/PD analyses, exposure associated
with a 75 mg dose of single agent BIC is axpected to provide near-maximal virglogic response, with a
predicted palQ95 of approximately 2, providing considerabie coverage abova the target Concentration
of 162 ng/mi. {»paICO5;.

The Phase 2 safety and efficacy study GS-US-141-1475 was a randomized, doukle-biinded study of the
safety and efficacy of BIC 75 mg + F/TAF versus DTG 50 mg + F/TAF in HIV-1 infacted antiretrovirsl
treatment-naive adults. Treatrnents were adminsterad without ragard to food.

Baseline demographic and disease characteristics were similar hatwaen the 2 treatrnent Groups.
Efficacy oulcomes are as foliows:
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Yable 16, GS-US-141-1475; Overalt Summary of Virelogic Outcomes at Weak 12, 24 and 48 Using
the US FDA-Defined Snapshiot Slgorithms

BICFSTAY ss BROF/TAY

Difference in
?ﬁs\rm\\‘et
BIC+FITAY | BTGETAY | povalus® {8384 L
Full Anabysis Jet
WP ENG ¢ 58 %
050
4137
Pei Provocal Auabesds Ser
-1 ENA 54 eapresdd, Weed 030
FEV-1 ENA v 58 copizanal. Weaeh & 28’ 17100 0y Gi3

ad o= 61 st Week 49,
b Differance i 2065 of subjects with HIV-1 KA < 50 copies?/mi betwesn treatment groups and its 95% O were calcuiated bas:g on the baseline

HIv-1 RNA &

- agiusted B proporhaon

For each of the subgroups analysad (age, race, baseline HIV-1 RNA, baseline CD4 celi count, znd study
drug sdhererice), there was no difference between the 2 treatment groups in the percentage of
subjects with HIV-1 RNA < 50 copies/ml.

At Week 48, mean changes fram baseling in HIV-1 RNA and CD4 cell count were similar in both
groups.

Based ¢n this study, a BIC ¢ose at 75 mg was selected.

The reiative bioavailability study GS-15-141-12332 evaluated two FDC tablel formulaticns (B/F/TAF
Y50/2G0/28 mal FDC and B/F/TAF [75/200/25 mg] FOC) compared with BIC 75 mg + F/TAF (200725
mygj. According to these "etuits, the FDC containing BiC 50 mg instead of BIC 75 mg was seiected for
further evaluation in Phase 3 studies, in order to achieve egquivalent BIC expoesure than with BIC 75 mg
single componeant,

2.5.2. Main studies

Studies in ART-naive patients

Study GS-US-380-1489: 4 Fhase 2, Randomized. Double-Blind Study te Evsluate the Safety and

Eficacy of GS-8883/Emitricitabine/ Tenofovir Sigfenamide Versus Abacavir/Dolutegravir/Lamivuding in

HIV-1 Infected, Antiretrovira! Treatmernit-Naive Adults.

Patients were generally treated in ambuiatory envirenment and were enrofled and treated at 8 total of

127 study centers: 2 in Belgivm, & in Canada, { in the Dominican Republic, 6 in France, 3 in Germany,
3in Ttaly, 1C in Spain, 8 i the United Kingdom (UK}, and 81 in the United States {US).
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Study GS-US-380-1490: 4 Priase 3, Randomized. Double-Blind Study to Evaiuate the Safaty and
Efficay of GS-9883/Emiricitabine/Tenofovir Alafengimide Versus Dolutegravir +
Emiricitabine/ Tensiovir Alafenamide in HIv-1 Infected, Antiretroviral Treatment-Nalve Adults.

Subjects were ambulatory patients that were enrolied and treated at a totai of 125 study centers: & in
Australia, 2 in Beigium, 6 in Canadz, 1 in the Dominican Republic, 4 in France, 8 in Germany, 3 in
Italy, § i Spain, 11 in the linited Kingdom (UK}, and 77 in the United States (US).

Main inciusion criteria

tligible subjects for studies 1485 and 1490 were ART-naive (= 10 days of prior therapy with any
antiretroviral agant except the use for pre-exposure praphylaxis {PrEP] or postexposure prophylaxis
{PEF], up to 1 month prior ko screening); HLA-B¥S701-negative, HIV- infected adults with plasma Hiv-
1 RNA levals = 5C0 copies/mL; a screening genotype showing sensitivity to FTC, tencfovir {TEW,. 2HE;
and ABC; an estimated glomeruiar filtration rate (aGFR) 250 mb/min {2 0.83 mi/sec) according to the
Cockeroft-Gauil formala (@GFRCG); and the absenca of chronic hiepatitis B virus {HBY} infection.

Chjectives

The primery obiective for studies 1489 and 1430 is as Mollows:

s+ To evsziuate the efficacy of B/F/TAF versus ABC/DTG/3TC or DTG + F/TAF in HIV-1 infected,
ART-ngive adull subjects as determined by the achievement of HIV-1 RNA < S0 copies/ml a2
Week 48

The secondary objactive of studies 1489 and 1490 is:

o To evaluate the efficacy, safety, and tolerasility of the 2 treabment Sroups through Weeks 48,
35, and 144,

Study 1489 has the additional secondary cbiective

¢« Toevaluate the bone safety of the 2 treatment groups as determined by the parcentage
change from baseline in hip and spine bone mineral density (8MD} through Weeks 48, 95, and
144,

Results

There ware 4 Phase 3 studies. The [oHowing tables summarise the efficacy resulls from these msin
studies supporting the presant apoiication:

Table 20. Summary ¢f efficacy for trial GS-US-280-1489

Jitle: A Phase 3, Rangomized, Double-8tind Study o Evatuate (ha Safety ang #fficacy of GS-
S833/Emtricitabine/Tenolovir Alafenamide Versus AbzcaviriDolutegravir/tamivudine m HIV-1 Infected,

Antiretrovirai Treatiment-Naive Aduits
Study identifisr $5-US-380-1482
Design fanaomized, double-blinded, multicenter, active-contrailed study
Guration of main phase; i 144 weeks
Hypothesis Non-inferiority
Traatments groups BIE/TAR ; l\q/i/;;i\i 50/2G3/25 mg QD
P o=

-4
o
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ABC/LTG/3TC ABC/TTG/ 3T (ABC/DTG/3TL)Y 680/50/3CG0 mg QD
N =315

Endpoints and Prirrary % subjects with | At Week 42, using FDA Spapshot algerithim
gefin::0ns endpsint Hiv-1 RNA <50
cin
Secondary % subjecis with | At Week 98
efficacy HiV-1 RNA <80
endpoints Ak

Y subjects with | At Week 48 and 86
HIY-1 RNA <20
oo

Change from

2celing in piasms HIV-1 ZNA

b
Change irom baseline in {04 cell count

Database lock 0¢ May 2017
Results and Analysis T
Analysis description Prirnary Analysis
Analysis populetion and Intent tu treat
time point description Time paint: Week 48
Treatment groug B/F/TAF ABL/DTH/3TE

jects with 290 (92.4%:)
HIV-1 RNA <5C
o/t 8l W48 )
(%) i
Subjects with 775 (87 B%) 375 (R7.5%;

HIV-1 RNA <2
/mib &t W4
(%)

Mean chiangs -3 -3.08
irom Baseling in
HIV-1 RNA
(i0gi0 o/ml at
Weak 48}

5D 0.660 0.719
Mean change 33 229
fram Baseling in

T4+ cali

counts

{calis/mm3 at
Wagk 48}

s 185.2 188.2
-
Effect estimate per Subjects with Adjusted difference in {-0.6%
comparison HIV-1 RNA <50 proportion
o/miL at Wwag S5984CT -4.8% to 2.68%
(%)

This primary endpoint was supported by the PP analysis, with virclogic success rates of B/F/TAF and
ABC/DTG/3TC groups al respectively 99.3% and 98.6% (difference in percentages: 6.7%, 85.002%
Cl: —1.4% to 2.8%). Ne subject developed Lreatment-emergant resistance o any study drug.

Subgroups analyses of study GS-US-380-1489:

The percentage of subjects with HIV-1 RNA < 50 cepies/mb using the US FDA-defined snapshot
algorithrn based on the FAS was similar between the 2 trastment groups for all of the subgroups
aralyzed {age, sex, race, baseling HIV-1 RNA, baseline CD4 celi count, region, and study drug
adherence):
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Figure 8. GS-US-35C-1489: Forest Plot of Treatment Difference in HIV-1 RNA < 50 copies/mL by
Subgroup at Week 48 Using the US FDA-Delinad Snapshot Algerithm (FAS)
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or the O/ VAR groun ang Sitterence: teflt favor the ABL/ETE 2L groun.

T Erogottion differerce 2nd 95% Ct fror noimal spproxmation withowr stratfication 25 they were 6ot cabeulable by steatum 2oivanee ©H method.

Tabte 21, Summary of efficacy for trial G5-US-380-1450

Titler A Prase 3, Randomized, Double-Blind Study 6 Evaiuate the Safely and Efficacy of GS-
8883/ Emtriciabines/ Tencfovir Alafenamide Versus Delutegravir + Emtricitabing/Tenofovir Alsfenamida in HIV-1

Infected, Antirelroviral Treziment-Naive Adults
Study identifier GS5-UG-380-1430
Design Randomized, double-blinded, multicenter, active-controlied study

Duraticn of main phase: 144 weeks

Hypothesis Non-inferigrity
Treatmenis groups B/F/TAF F 50/205/25 g QD
W = 32C
UTG+F/TAF DTG 50 g + FIC/TAF 200 mg/25 mg Q0
N = 325
Endpoints anc Frimary % subjects with | At Week 48, using FIDA Snasshot aigorithm
definitions endpoint Hiv-1 RNA <50
c/mi

Secendary % subjects with | At Week 96
effic HIV-1 RNA <50
endpaints c/mi

% subjects with | Al Week 48 anc 86
HIV-1 RNA <20
[l
Change fiom baseline in plasma HIV-1 RNA

Change from baseline in ©04 cell count

Database lock 12 Mav 2017
Resulls and Analysis

Analysis description i Peimary Anaiysis
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Anaiysis gopulstion and Intert to traat
nt descripti %

iptive statist:cs and B/ F/TAF i DUTGHF/TAR
nate variabibty
Number of 320 225
subject
Subjecis with 286 (8%.4%} 302 (92.5%)

HIV-1 RNA <S0
o/mL at Wai
£9%)

Subjerts with
HIV-1 RNA <20
o/mi at W4g
(%)

Mean change -3.08 -3.12
from Raseline in
HIV-1 RN&
(10g10 o/mi 8t

Week 48}
5D 0.716 5.571
Mearn change 180 i 201

from Baseding in
D4+ celi
counts
{crlis/mm3 3t
Week a8} i

5]

2y
(o3}
o
22}
N
Loyl
m

EN

Effect estimate ner Subjacty with Adjusted difference in -3.5%

comparison HIV-1 RNA =<3 proportion
/ml at WA3 $5% CI ~7.9% ¢ L.0%

() |

This primary endpoint was supported by the FP analysis, with virolegic success rates of B/F/TAF and

DTG+F/TAF groups at respectively 58.9% and 98.7% {difference in percentages: —0.7%. 95.002% CL:

—-2.6% to 1.2%). No subject developed treatment-amergent resistance to any study drug.

Subgroups analyses of study GS-115-380-1490:

The percentage of subjects with HIV-1 RRA « 50 copies/mi using the US #FDA-defined snapshot
algerithm based on the FAS was similar between the 2 treatment groups for ail of the subgroups
analyzed (3ge, sex, race, baseline HIV-1 RNA, baseling CD4 celi count, region, and study drug
adherence):
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Figure 9. §S-US-380-1480: Forest Plot of Treatment Difference in HIV-1 RNA < 50 copies/mL by
Subgroup at Week 48 Using the US FDA-Defined Snapshot Algorithm {FAS)
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Studies in virologically suppressed patients

Study $5-US-380-1844: A4 Phase 3, Randomized, Doubie-Bling Study to Evaluate ths Safety and
Efficacy of Switching from a Regimen of Dolutegravir and ABC/3TC, or a Fived Dose Combination (FOC)
CF ABC/DTG/3TC to & FDC of GS-9883/F/TAF in HIV-1 Infacted Subjects who are Virologicaily
Suppressed,

Cutpatient subjects were enrcllagd ang treated at & total of 85 study centers: 3 in Australiz, 1in
Belgium, S in Canada, 4 in France, 8 in Germany, 1 in Italy, 7 in Spain, 2 in the United Kingdom (UK},
and &4 in the United States {US; including Puerto Ricn).

Main inclusion criteria

Eligible subjects were HiV-1 infected adults whe ware wirglogically suppressed (HIV-1 RNA < 50
copies/mi} on a stable regimen with the comparator ARY combination for » 3 consacutive months
prior ko screening, with no decumented resistance te any of the study agents at any time in the past;
an eslimated glomerular filtralion rate {2GFR) = 50 mi/min according to ihe CockcroR-Gaull formuia
{€GFRCG); and the absence of chronic hapati

is B virus {HBV) infection.

Objectives

The primary cbjective of this study was as follows:

A7
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« Toevaiuate the efficacy of switching from a ragimen of delutegravir (DTG) and
abacavir/larmivudine {ABC/3TC) or an FRC of ABC/DTG/3TC to an FOC of bictegravir {BIC, B;
areviously referred to as G5 9883)/emtncitabine (FTC)/tencfovir alafenamide (TAF) (8/F/TAF}
versus continuing DTG and ABC/3TC as the FDC ABC/DTG/3TC in viroiogically suppressed HIV-
1 infected subjects as determined by the groportion of subjects with HIV-L RNA z 50

copies/ml. 2t Week 48
The secondary objectives of this study are as follaws:
s To evaluate the safety and toierability of the 2 treatment groups through Week 48

s« To evaiuate the bone safety of the 2 treatrnent groups as determined by the parcentage
change from baseline in hip and spine bone mineral density (BMD} through Week 48

Study GS-US-380-1878: A Phase 5. Randormized, Open-Label Study to Evaiuate the Safety and
FEficacy of Switching from Regimens Consisting of Boosted Atezanavir or Daruniavir pius either
Emtricitabine/Tenofovir or Abacavic/Lamivudine (o GS-9883/Emincitabing/Tencfovir Alafenamide in
Virologically Suppressed HIV-1 Infected Aduits.

Cutpatient subjects were enrcliad and treated at 121 study centers in the United States {88), United
Kingdom {UK)} {14), Germany {12), Austraiia (7), Canzada (8), France {6), Spain (3}, Belgium {2}, Italy
{2}, and the Dominican Republic {1).

Main inciusion critaria

Eligible subjects were madicaliy stable HIV-1 infacted aduits who met the following criteria: on a stable
cnce daily ARV regimen consisting of RTV- ¢r COBI-boosied ATV or DRV plus either FTC/TDF er
ABC/3TC with documented HIV-1 BNA < 50 coptes;/mi. for 26 months preceding and at the streening
visit; estimated glomerular filtration rate (@GRF) = 50 ml/min according te the Coeckcroft-Gault
formuia for creatinine clearance {@GRFCG); no previous use of any appreoved or experimentsal intagrase
strand transfer inhibitor {INSTI): 2nd no docurnented or suspecied resistance ta FTC, tenofavir {TFV],
ABC, or 2TC, including but not limited to the reverse transcriptase resistance mutations KS5R and
M184V/I. Subjacts with chronic hepatitis B infection {unless receiving a non-TDF-containing regimean)
er chronic hepatitis T infection were permitted to enter the study.

Objectives

The primary objective of this study was as follows:

To evaluate the efficacy of switching to a fixed-dose combination (FDC) of bictegravir {BiC, B;
previously referred to as G5-9883)/emtricitabine (FTC)/tenofovir slafenamide (TAF) (B/F/TAF) varsus
continuing un a regimen consisting of boostad atazanavir {ATV} or darunavir (DRV} plus either
emtricitabine/tencfovir disoproxil fumarate (FTC/TCF) or abacavir/iamivudine {(ABC/3TC) in HIV-1
infected adult subjects who were virologically suppressed, as determined by the proportien of subjects
with HIV-1 RNA 250 copies/mb at Week 48

The secondary objectiva of this study was as felows:

To evaluate the safety and tolerability of the 2 treatment groups through Week 48

~4
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Resuits

Table 22. Summary of efficacy for trial £5-US-380-1584¢

Title: A Phase 3, Rancomized, Double-Blind Study to Bvaluate the Safety and Efficacy of Swiching from a
Regimen of Dolutegravir and ABC/3TC, or a Fixed Dose Combination (FDC) of ABC/DTG/ATC to 2 EDC of 55-
SEB/F/TAF in HIV-1 Infected Subjects wio are Virojogically Suppiessad

study identifier GS-US-380-1846+4
Ciegign o Randomized, double-blinded, multicenter, active-centrolled siudy
Duration of miain phase: {48 weake
1]
Hypothasis Non-inferiority
Treatmants groups 8/F/TAF B/F/TAF 50/208/2% mg QU
N = 282
ABC/DTG/3TC ABL/OTG/ITC 600/58/300 my GO
N = 231
Endgeints and Frimary Yo subjects with [ At Week 48, using FDA Srapshot aigorithm
definitions endpain{ HiIV-1 RMA 25C
c/mi
Sacondary % subjecis with | Al Week 48
efficacy HiV-1 RNA <5
endpoints ¢/
Yo subjects with | At Week 43
HIV-1 RNA <20
c/imt
Change from baseline in CD4 cell count
Galgbase lock 25 Apiil 2017

Results and Analysi

| Analysis description | Primary Analysis
Tntent to traat h
time point deseriplion Time painl Week 48
Descriptive statistics and | Treatment group B/F/TAF ABC/DTG/3TL
astimate vanahility

J

Number of 282
subject
Subjects with 3 {1.1%) i {0.4Y%)
HIV-1 RNA 250
o/rnk. at W48
(%)

Subjects with 264 {%3.6%) 267 {95.0%)}
HIV~1 RNA <50
oMb at wag
(%)

Subjects with 254 {80.1%) 257 {91.5%}
HIV-1 ’RNA <20
oimil at wag
(%)

Mean change =31 4
from Baseline i
CD4a+ cel
Lounts
{celis/mm3 at
ek 48)

S0 TR 121.0

281

53

fect estimate per Subjects with Adjuster aifference in 0.7%
comparison HIV-1 RNA 250 proporiion
o/ml &t was Q5% Ci ~1.0% & 2.8%
(%)
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This primary endpoint was supported by the PP analysis, with virologic faliure rates of B/F/TAT and
1Y B Pt g

—1.1% i

Subgroups anaiyses of study 65-US-380-1844:

The percentage of subjects with HIV-1 RNA < 50 copies/mt using the US FDA-defined snapshot
algorithrn based on the FAS was similar between the 2 treatment groups for ali of the subgroups
analyzed {age, sex, race, region, and sludy drug adherance}:

Figure 10. GS-US-380-1844: Forest Plot of Treatment Difference in Hiv-1 RNA

4 < 30 copies/mL by
Subgroup at Week 48 Using the US FDA-Defined Snapshot Algontinm (FAS)
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Table 23. Summary of efficacy for triat GS5-US-380-1878

Tillg: A Phase 2, Randomized, Cpen-Labal Study to Evaluate the Safety and Efficacy of Switching from
Regimens Consisting of Boosted Atazanavir or Darunavir plus either Emtricitabineg/Tenoftvir or
Atacavir/Larivuding to G5-S883/Emtricitabine/Tenofovir Alafenamide in Virslogically Suppressed HIV-1 Infected
Adisits
Study denlitier GS-1U5-380-1878
BEsiIN randomized, apen-lahelles, multicenter, active-controtiad study
Suration of main phase: ; 48 wezke
Hypothesis Non-inferiority
Treatments groups S/F/TAF B/F/TAF 50/206/25 mg GD
N = 260
SBR {stay on baseline regiman} | Boosied ATV or DRV + ETC/TDF or ABC/3TC
N = 287
Endpoeints and Primary V% subjects with | At Week 48, using FDA& Sinapshot 2igarithm
definitions endpoint HIV-1 RNA 2530
o/mi
Secondary Y% subjecis with | Al VWeek 48
efficacy HiV-1 RNA <50
entdpoints cint
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% sugjects with | At Week 48

HIvV-1 RNA <2
mi

Change from baselne in TS cell count:

Tatahase lock 15 May 2007

Resutts and Analysis

Analysis description Primary Analysis
Anatysis populetion and Intent to trest

time goint descrt B Time painl: Week 48
Descriptive sta Treatment gioug

Y

Number of 294 287
sutiect
Subjacts with
HIV-1 RNA =5
ool at Wi
{%)

Subgects with 267 (92.:%) 235 {88.9%)
HIV~-1 RNA <50
o'mlb at Wwag

ST7% LREWEN)

Subjects with 249 (85.9%) 243 {84.7%)
HIV-1 RNA <20
/mb at Wag
Ye)

Mean change 25 ¢
from Baseline
CO4 ceafi
ounts
{cells/mm3 sl
Wesk 28

D

151.2 15%.4

erfect estimate per Subjects with Adjusted difference in ~5.C%
SOMPEnson #HIV-1 RNA 250 proportion
o/mib at W4 95% CL ~2.5% 1 2.5%
(%) i
This primary endpoint was supperted by the PP analysis, witi: virsiogic failure rates of B/£/TAF and
DYG+F/TAF groups at respectively 1.1% and §.8% (difference in percentages: 0.3%, 95.002% CI:
~1.9% to 2.5%). Ne subject developed treatment-emergent resistance in the B/F/TAF aroup, One
supject in the SBR group (on 2 regimen of RTV-boosted DRY plus ABC/3TC) developed L74V in reverse
transcriptase,

Subgroups analyses of study GS-US-388-1878:

The percentage of subjects with HIV-1 RNA < 50 copies/mi using the US FDA-defined srapshot
algarithem based on the FAS was similar bebween the 2 treatment groups for all of the subgroups
anzlysad {3ge, sex, race and region):
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Figure 11. GS-US-380-1878: fForest Plot of Treatment Difference in HIV-1 RNA < 50 copies/ml by
Subgroup at Week 48 Using the US FDA-Definad Snapshot Algerithr {FAS)

2% VTR T 0N

Eais S

2Q 4] -3 5 13 3 33
Yeek 49 window was babvean Cay 295 and 378 (induaive).
Tize dilferan:

uncapatlional exact methad wing 2 inverted J-ikdeg tests,

T0 coples/ Mt between lreatmant Groups end B3 95% C1 were catculdted tased on an

24 I0 PUICAIRAGES &f Subject: with kIv-L REA

5

Regardiess of prior treatment regimen (FTC/TDF vs ABC/3YC), the response rates in Study G5 US-380-
1878 were high and simifar between both treatment groups:

3

%

i,

- Baseline FTC/TDE-containing regimen: B/F/TAF §2.2%; SBR 88.:

- Baseline ABC/3TC-centaining regimen: B/F/TAF 91.1%,; S8R 86.4%

Clinical studies in special populations

There was no clirical study parformead in speciat pepuiations (notably paedialric sublects, HIV/HBY-co-
infected subiects or renal impaired HIV-infected subjects).

The number of elderly subjects in the B/F/TAF clinical development program was limited. Age was
tested as a potential covariate in both the 3IC and TAF population PK analyses for B/F/TAF, but was
getarmined to be nat significant for both analytas. As such, age is not expected to substantiatly affect
exposure of 8iC or TAF.

Supportive studies

The waek 48 resuits of study G8-US-350-1961 became available during the evaluation.

Study GS-US-380-1861 is an nageing, Phase 3, randomizad, opan-labal study to evaluate tha safety
and efficacy of switching to B/F/TAF in HiV-infacted, virclcgically suppressed women on a regimen
consisting of GER, ST8, or ATV+RTVLHFTC/TDF for 2 12 weeks prior to screening.

Subjects were enroliad 3nd treated al a totai of 58 study centers in 5 countries: Uganda (27.0%, 127
subjects), Russia {(23.8%, 112 subjects), Thailand {21.5%, 101 subjects}, US {15.3%, 72 subjects),
and the Dominican Republic {12.3%, %8 subjects). Overall, 4790 subjects {B/F/TAF 224, SBR 236} who
ware randomized and received at ieast 1 dose of study drug were included in both the Safety Analysis
Set and FAS.

As of the Week 48 data cut date, 98.1% of randemizaed and trested sujects {461 subjects; B/F/TAF
98.7%, 231 subjects; SBR §7.5%, 230 subjects) had cormpleted study drug in the randomized phase

€2
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and 0.2% of subjects {1 subject in the SBR aroup) were continuing study drug in the randornized
phase. Overali, 1.7% of suljects {& subjects; B/F/TAF 1.3%, 3 subjects; SBR 7.1%, S subjects)
prematurely discontinued stidy drug in the randemized phase prior to the Week 48 dzta cut date.
Reascns for premature discontinuation of study drug were generally comparabie between treatment
Groups.

Demographic and baseiine characteristics ware simiiar betwean tha ? reatment groups, Mast of the
women were not Hispanic/Latine (84.3%), and most wers black (27.0%), white (28.3%), or Asian
(21.7%). Median aga was 39 vaars {ranga: 20 to 63 years). Median (Q1, Q3) bogy mass index was
25.8 {22.1, 30.8) kg/mZ. Baseiing diseass d»aractenstzzs ware genaratly similar between the 2

treatment groups: the median {G1, Q3) basaiine (D4 ceil count was 588 {541, 867) ceils/pi, with
83.2% of subjects having a baseline CD4 count 2 S00 cells/pl. The medizn {Q1. Q3) baseline Ch4%

was 36.7% (31.1%, 42.6%). Moest subjects were receiving GEN {52.0%;, 249 subjacts) or STB {(41.9%,

9 subjacts} at baseline. The most common HIV risk factor was | eiero%\u, sex {$8.3% of

bjects). Most subjects had asymptomatic HIV-1 infection (90.4 7.0% had symptomatic KiV-1

mfe tior, and 2.6% were disgrosed with AIDS, The median {31, O eGFRCG 3t baseline was 100.8
{84.0, 119.8) mi/min.

The percentages of subjacts in the FAS with HIV-1 RNA 2 SO coples/mL at Week 48 using the US FDA-
dafined snapshot aigorithm {primary endpoint} were similar between the 2 treatiment groups (B/F/TAF

1.7%; SBR 1.7%;, ¢ifference in perceniages: G.0%, ,5 D01% CI: —2.9% to 2.8%). Becauss the upper
bound of the 2-sided 95.001% CI of the difference between treztment groups (B/F/TAF — SBR) was
lass than the pre-specified 4% margin, switching to B/F/TAF was determined to be nen-inferier to
maintzining baseline ragiman, Simitarly, the percentages of subjects in the FAS with HIV-1 RNA < 50
copies/ml aand < 20 zopias/mi. at Week 48 using tha US FDA-defined snapshot algorithm were similar
betwean the 2 treatment groups.
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ng the US FOA-Definad
Analysis Set)

Table 24, GS-US-380-1261: Virsiegic Quitome at Week 48 uUsi
Srizpshet Algoribhm and HIV-1 RNA Cutefl at SO copies/mb (Fui

B/F/TAF vs. SBR

Difference i
BFTAY SBR p-vatue | Percentages
{N =134} (N =236} (25001 % Ch

(4%

HIV-t BENA < S0 comesul 224495.7%; | 2R (IR 30 100
HIV-1 RINA b= S0 copies sl 401 Th 49 HRE

esiml @ Week 48 Window 1§01 7503 ER¢S
& Stady Drug Due o Lack of Bfficacy G v
& o
Disconyinned Swdy Drug Due to Othizr Reasony’ ]
. . . T . 5 52 t
{ avie HIV-1 RNA »= 50 coptesmb

,.x
v

30E3%) 1417993

3{L.3%0 2 (8%}

CD4 cell counts were maintained in both groups. Mean ($D) changes frorm baseiine at Waek 48 for the
FAS were as follows: B/F/TAF 29 (159.4) cells/uL; $BR 25 (170.3) cells/ul.; difference in least-squaras
mean: 3 cells/ul, 95% CL: ~27 to 34 ceils/pL.

Analysis performed across trials {pooled analyses and metz-analysis)

The pocled-results of the studies GS-US-38C- 1489 and G5-US-380-1480 in ART-naive subjects are as
foliows:
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Table 25. GS-US-380-1489 and CS-1iS-380-1420: Virclogic Outcomsa at Waek 45 Using the US FDA-
Defined Snapshot Algorithm and HIV-1 RNA Cut-off at 50 copies/mi - Focled Data (Fuil Aralysis Sel}

BF TAT ABCDTGRITC DTG+ETAF
380-1489.1490 386-1489 380-1498

N =634) (N=31%) (N=325
HEV-{ RNA 030 coquesnnl STRI50.9%%) I3 {63 (V) 362 (92 9%

BETAF v ABCDTGRTC

A p

T

(=55 1o 1.6%)

e i Percentages

p-viiue 4.2

BFTAF vs. DTG + FTAF

Ditference in Peroenitages (§3% {1

p-valige

HIV-3 RNA = 3G copresmb

2} T} SE2.50) 2T

HIV-T RNA o= 3 copres il in Week 38 Window KRGS ALY 1 {30

0 G &

Disenutinued Study Drug Doe to Laok ol Effie

Due o Oihie

A = 50 opsec. 1219 2099 3{G.9°%)

Ne Virelogic Data 11 Week 48 Widow 31 {0.3%) 13 {3.4%0) 19 {5,880

Discontivied Study Drug Due to AEDea 2{0.5%) 40§ 3%) 3 {G8%)
Discontinued Study Drng g sy .

. N "~ . 27{3.3 Y {259 14 {3535

asf Avatlable HIV-1 RNA 30 comeninl SRS SR AW

Massing Date Dising Window bot ox Smdv Diug £ (LT 140,30 240.670)

Yeaek 48 window i between Day 295 and 378 {induzva).

> Other regsons inchude

niects wha discontineed stusiy arug sun fo inve tgators discretion, subject decisian, logt by toltew-up, nencampliance witt

study drug, prosexo!l wiclation, pregnancy, anc sludy s ated by 500!
P-uvaiue for the superiurity test Companng he paicentinges of subjects witl
stratifiec by hasalin V-i [pdA streatune (e 100,000 vs. > 186,002 cepias

e thlferancs i percentages of Aubh)ects with HIV-1 RKe < 50 toplas/ml

Y1 RRA < 56 oplesnmi be
L) and regi

TEALLAT Lroups WaS from the LMK test
& stratum {US ve, ax-US)

WGiRups dnd 128 98 % O was calulatad bases of the MM

proportian adpuatec by dasehime HIV-L RNA atrabum (<= 260,000 va. > 136,600 copiessrsi} ano region strotum {US vs. ex-US),

2.5.3. Discussion on clinical efficacy

Design and conduct of clinical studies

Trere are 4 Phase 3 pivotal studies assessing B/F/TAF S0/200/25 mg: 2 in ART-naive subjects, and 2
in virologically supressad subjects. The design, statistical method, cutcomes and inclusion/exclusion
critaria are acceptabie. The choice of the comparators {DTG-based regimen in the 2 studies in ART-
naive subjects and in ane switch study, Pi-basad regimen in the other switch study) is endorsed givan
iG is the more effactive and used INSTI, i comparison {0 raitegravir and elvitegravir, While this
comparater has been used in both pivotal studies in TN patients, the backbone with DTG was different
in both studies, ABC/3TC ar F/TDF. The comparisor: of B/F/TAF to a PI-basad regimen in a switch study
provides additional data to reinforce the place of such INSTI with significant barrier of resistance into
the HIV therapeutic strategy,
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OFf note, the comparison with DTG is done in T and in virciogically supprassed patients.

Although a maore stringent 10% non-inferiority margin would iave been regarded as more approgriate
than the 12% sefected margin for the studies performed in ART-naive subjects, ultimataly results are
cverall compatible with 8 more stringent nen inferiority margin.

In these pivotal studies, ervolled subjacis are predominantly white homosexual men with voaltered
immure function and asymptomatic HIV infaction, as for main of the Phase 3 studies in HIV clinical
studies. The proportion of women and ART-riaive subjacts with VL >100,000 ¢/mL i iow {10-15%) but

an additional switch study only performed i women confirms this non-inferiority.

Efficacy data and additional analyses

Tre shorl-lesm monolheragy study suggested that 100 mg bictegravir rmght be siightly beller than 50
mq. The Applicant initiaily chose 75 mg primarily based on the Emax model. The choice of this dese
night be endursad considering that the ciinical deveisprment of BIC does not encompass patients with
viral strains harbouring INSTI-RAM, where nigher dose mighi have been raguired as for dolutegravir,
Then, the dose of bictegravir was subsequently lowered to 50 mg when bictegravir was incorporated
into the FOC with FTC and TAF based on PK data.

While it i5 clear thal the BiC duse was (o be different as parl of the FDU vs outside the FIIC, there
might skl be some reom for maximizing the dose. Nevertheless, it can uitimately he acknowledged
that the dose as salected has enablad to schisve nan-infericnity of B/F/TAF vs DTG~ 2 NRTIs. However,
it is expected that higher BIC dose would be requirad in the context of INI-RAM emergence.

Overall, the efficacy enduoints support the non-inferiority of B/F/TAF compareg o DTG-based regimen
{FTC/TAF or ABT/3TC) in ART-naive subjects and when switching from such regimen in virologically
suppressed subjects. These results are supportad by the Per Protocol analyses and cther secondary
endnoints, especially the changes from baseline in plasma HIV-1 RNA and CD4 celi count. In addition,
the switch to B/E/TAF is nen-inferior to the continuation of a DRV- or ATv-based regimen. This is
consistent with the known efficacy of DTG in comparison to PL The rates of virological success o jack
of efficacy with B/F/TAF are consistent with the historical data from F/TAF-studies.

In the Phasz 3 studies comparing B/F/TAF ve DTG+F/TAF or ABI/DTE/3TC in ART-naive subjects,
there is a trend for lower response rate in the subgroup of patients with high viral load (>100,000
c/mi} traated with B/F/TAF. It i5 nateworthy that given that ABL/3TC is somewhat regarded as not
maximizing efficacy in patients with high viral ioad, the trend for higher afficacy of OTG was more
pronaunced when DTG was combined with the same backbaone as for BIC (i.e. FTAF} tharn when DTG
was combined with ABC-3TC, Given that the subgroup of patients with hiah virs! load is regardad 2s
giscriminatory, the rasults in patients with nigh viral fcad might transiaie a sormewhat iower
performance of BIC 25 compared to DTG which might be ralated to a non-maximized dose of BIC.
While it can be acknowledged that in the subgroup of patients with adherence <95% the trend
favouring dolutegravir might be driven by the missing data rather than virclogic failure (which would
ctherwise have argued thal fimiled adiersnce might be more pejorative for biclegravir than
dolutegravir), this is not the case for the overali aralysis in patients with high viral load. Overali, the
trend in faveur of delutegravir in patients with high viral ioad as reflected in section 5.1 of the SmPC.

In studies GS-US-380-1490 (8/F/TAF vs DTG+F/TAF in ART-najve subjects) and (G5-US-380-1844
(B/F/TAF vs ABC/DTG/3TC in virologicaliy suppressed subjects), there is 2 slightly higher rate of
subjacts who discontinued from B/F/TAF treatrment due to adverse events, althcugh not statistically
significant.

&6
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Across ail thesa stugies, ng INSTI-RAM had ernergad in the B/F/TAF groups, as in the DTG groups. Thig
is consistent with the favourable resistance profiie of BIC, with a barrier to rasistanca deveiopment
expected to be simitar to DTG, However, as afready stated the afficacy of B/F/TAF in subyects with
history of virological failure under INST! therapy was not evaluated.

2.5.4. Conclusions on the clinical efficacy

B/F/TAF 50/200/25 mg has baen demcnstrated Lo be overall nor inferier to DTG + FTC/TAF or
ABC/3TC in ART-naive or virologically suppressed subjects without history of INSTI resistance. High
parcentage of patients have achieved MIV RNA laval <50 copies/mi at week 48 (290% at Waek 48)
and this demuonstration is darived from three well-dasigred studies {doubie biind, iarge sample ang
primary endpoirt in fine with EU guidelines} with comparable populations enrolied. in addition, an
additional switch study demonstrated the non-isferiority of B/F/TAF vs DRV- or ATV-hased regirmert,
which is consistent with BTG, The clinical dermonstration can support the use of BETAF for the
treatment of aduits infected with human immunocdeficiency virus-1 (HIV-1) without any known
nutations asseciated with resistance te the integrase inhibitor class, emtricitabine oy tenofovir.

2.6. Clinicai safety

Patient exposure

A toksl ¢f 1511 subjects have received al least 1 dose of B/F/TAF in the Phase 7 and 3 studies,
including 1206 subjects frem the randomized phases of the Phase 3 studies. This popuistion exposure
to B/F/TAF exceeds the requirements of the ICH E1 guidetine for the safety evaluztion of dérugs, but
the numbar of subjects with high duration of treatment (272 weeks) is very limiled. The duration of
expesure was similar between groups within each study.

€7
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Adverse events

The adverse event (AE) profile was gereraliy simiiar in ART-naive and virclogically suppressed adults,
with similar rates of any AEs, Grade 3 or 4 ABs, SAEs, SAFs considered related to study drugs, end Afs
leading o study drug discontinuation across the gifferent treatment groups.

Yable 27. G5-US-280-1489, G5-US-380-1430, GS-US-280-1844, G5-US-380-1878: Overali
Sumnmary of Treatmant-Emergent Adverse Evants (Safety Analysis Set)

ART-Naive Adult Subjects

Vhologically Suppressed Adult Subjects

38

91489, 1490

3%0-148%

380-1 490

GS-US-280-3844

GS-US-3R6-1878

Pooled ABGBTG DTG ABCDTG
3TC +FTAF BFTAF ATC RE/TAF SBR
N=34% N =325) (N=282) N =281} N = 190) (N=287
225480.1%) | 233(803%%) | 22658 %
Grade Aur 4 A ey t3.6%) i3 {4.5%) IRG3%)
el Dhnie-Refaied .
ir‘;, Dhie-Redarzd 116,31 0% 2415 T8 | SEE16.5%) 5 62.1%)
5% §:1.3%; & 20 7%} U 24670 4]
81919 cE S §5(%3%) 22{7.8% 17 {5.8%: 207.0%0)
i & HE(R ] 4] 3G Y
AE Leadmz to
Preumtine Study Drug S B8y} 11134, HECOES Y S22 1% 2 2.7 119.3%0)
Dhscssinuation
Dieath b0 20y} & FEDRGIN 280,70 ¢ P {03%) RGP
The denominater Or pescenteges was Wased oo the number of subjeds in the Safely Analysis Set
Saverity grades were dafined by 5 Crading Scmle far Severity of AEs and Laboratory Abno
Refatecness to stucy drug is eesessed by the nvestigotor,
2538
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Yable 28, GS-US-380-1489 and GS-US-380-14%0: Study Drug-Related Advarse Events by Preferred
Term Reported for at Least 19 of Subjects in Any Trestment Group {Safety Analysis Set)

BF/TAF ABCDTGATC | DTG «FTAF
$50.1489, 1360 3801458 380-1490
(N = §34) (N =318) N = 325)

Diastfizes
Fatigue

Abnosn

Abdonmal Aistensica

Abdoranial van

Diyspapsia

venes

i agpetite

Sieep dissader

Auxiety

Agverse gvents wene coded Uil
Profaras U

G MecORA 191,
o are presented by descensing erder of the totsh trequendies

Mutiple AES were coumted anly onte per subizet per graferrad tam,

Relzteduess o sudy divy s ossesiad by tha invastigator,

Serious adverse event/deaths

Across the Phase 2-2 studias, 7 deaths were reported: 4 in subjects receiving B/F/TAF {Studies GS-US-
380-1400, G5-US-38D-1844, or G5-US-380-1878], 2 in subjects recaiving DTG+F/TAF {Stugy G5-US-
380-1490), and 1 in a subject receiving boosted ATV + FTC/TDF (Study §S-US-380-1878). Nene of
the deaths was considered related to study drug by the Applicant. No treatment-emergent deaths were
raported in Phase 1 studias with single-agent BIC or regimens conteining BiC and F/TAF.

The incidence of SAES in Phase 2-3 studies was comparable between treatment greups within each
study,

Adverse events of special interest

Hepatic safety

The hepatic safety results can be summarised as follows:

B/F/TAF 000 Contecl Group

Studies

o : Groug. : : : i
Hapalic AEs 1.4% 1.9% - 3.1 % | Pooled studies GS-US5-380-1485-1450
4.6% 0% Phase 2 study G5-US5-141-1475
- 2h 1.8% 0.4% Switch study GS-1iS-380-1844
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BIF/TAR Control Grotp | Studies
Group : R
1.4% 3.5% Switch study open label GS5-US-380-1878

| ALT increase 11.3% 12% -14% Pooled studies G5-US-380-1489-1460 |
| 25% 9.4% Phase 2 study G5-US-141-1475 |
| 18.4% 9.6% Switch study GS-US-380-1844
23.4% 190.8% Switch study open label GE-US-380-1878
AST incraase 12.1% 131.1%-15,2% | Pooled studies GS-UUS-380-1489-1450 i
23.4% 8.4% Phage 2 study GS-15-141-1425 i
16.3% _19.6% ___| Switch study GS-US-380-1844
14.8% 18.2% Switch study open fabel 35-US-380-1878
Hyperbiirsbinemia | 131.6% 4.1% - 5,8% | Pooled studies GS-US-380-1489-1480
| 14.1% 12.5% Phase 2 study GS-US-141-1475 i
2.4% 3.6% Switch study GS-1S-380-1844 |
5.5% 33.7% Switch study open label GS-US-380-1878 |
ALP increase 2.2% 2.2% -3.2% Pogled studies (3$-US-380-148%-14580 i
0% 3.1% Phase 2 study G5-US-141-1475
2.5% 0,7% Switch study G$-US-380-1844
0.3% 2:.5% | Sweich study open label GS-US-380-1878

The incidence of non-infectious, non-congenital hepatic AEs was comparable between the B/F/TAF and
cornparatar group within each Phase 3 study and within the pooled analysis.

No subpect treated with B/F/TAF had a non-infecticus, non-congenital hepatic SAE or discontinued
study drugs due to hepatic AEs. No subject treated with B/F/TAF or a comparater met Hy's Law
criteria.

No dlinically relevant median changes frorn baseline were pbserved i alkaiine phosphatase, ALT, AST,
or iotel bitirebin for the B/F/TAF or comparator group in any of the Phase 3 studies. Transaminase
elevations ware reported in & higher proportion in virologically suppressad subjects who switched
treatment 10 B/F/TAF than in subjects in the comparator groups. However, these fransaminase
elevations were mainly Grade 1 or 2, resolved without B8/F/TAF discontinuation znd were not
associated with Als,

Graded iotal bilirubin increases occurred in a highar percentage of subjects treated with B/F/TAF than
the comparator in Studies GS-US-380-1489, CS5-US-380-14980, and G5-US-380-1844; however, the
increzses were primarily Grade 1 or Grade 2 in severity and were not asscciated with hapatic AES or
cthar livar-related iaboratory abnormalities.

The incidence of Grade 2 or 4 treatment-emergent liver-related laboratery abnormatlitias was
comparable between treatment groups within each Phase 3 study and within the poolad analysis {with
the excaplion of tolal bilirubin in Sludy GS-US-380-1878, dua o ATV traatment in some subjeats in
the S8R group).

Bone safety

B/E/TAF demonstrated @ bone safety profite cenparable with that of ABC/DTG/3TC, a regimen that is
not assodiated with bone toxicity. In both ART-naive {study GS-US-380-1483) and virclogicaily
suppressad subjects {35-US-380-1844}, mean (SD) percentage changes from haseiine in hip and
spine SMD were comparabie between the B/F/TAF and ABC/DTG/3TC treatment groups.
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Renal safety

B/F/TAF demonstrated a renal safaly profile cornparable with thal of ABC/DTG/3TC, a regmen that is
not associated with renal toxicity, and an improved renal safety profile compared with a regimen
consisting of beosted ATV ar DRY pius FTC/TDF or ABC/3TC.

No subsect had proximal tubulopathy (snciuding Fanconi Syndroma) or discontinued study drugs due T
a renal and urinzry disorder or associated investioation AE.

Across the Phase 3 studies, changes frorm baseling in serum creatinine and eGFR g wera consistent
with the known inhibitory effect of BIC or DYG o ranal tubular secretion via OCYZ and/or MATEL
These changes were not clinically refevant and are not reflective of changeas in actual glomerular
filtration rate. Changes in sarum creatining and 2GFRq; ware observed by Week 4 and ramained stable
thereafter through Week 48:

Median {QL, Q3) change |Serum creatinine 2GFRee
from baseline to Week 48

BIE/TAE: 8.8 (18,4, 0.1) mbL/min

Pacisd studies GS-US-38G- [ B/F/TAF: 0.10 {0.032, 0.17) mg/aL

1389 and GS-1J5-380-1450 R B g , - P )
ABC/DYS/3TC: 0.11 {0.03, .18} my/sL ABC/DTG/ATS: —10.8 (21,8, —2.4) mi/min

DTGAE/TAF: 0.11 {0.04, 0.19) mg/dL DTGHE/TAF: ~10.8 {-20.0, ~1.7) mi/min
Switch study GS-US-380- | B/F/TAF: 0.00 (~0.07, 0.08) myrdL B/F/TAF: 1.0 {-5.2, 9.4) inlémin
R ABC/DTG/ATC: .03 (~0.08, 0.09) mg/ct, |ABC/DTG/3TC: ~1.8 (~9.0, 4.8) mi/mun
Switch study GS-US-380- | B/F/TAR: 0.06 (~0.03, £.12) mg/di BIE/TAF: ~4&.3 (~12.6, 4.8) ml/min
1878

$BR: 0.00 (-0.07. 0.07) mg/dL SBR: 6.2 (-6.6, 7.6} mUU/min

Ocular safety

Qverall, the incidence of AEs in the eye disorders SCC and the incidence of AEs potentiaily related w
uveilis were low and comparable bebween treatment groups in the 4 Phase 3 B/F/TAF studies.
Clinicaily, nona ¢f the AEs potentially related to uveitis were considersd rapresentative of an actual
case of pusterior vveilis.

Table 28, GS-US-380-1489, G5-US-380-14980, G5-US-380-1844, GS-US-380-1878: Adverse Events
in the Eye Disorders Systemn QOrgan Class and Potential Uveitis Adverse Events (Safety Analysis Set}

ART-Najve Adult Sabjects Vivologically Suppressed Adult Subjects
3B8D-1489, 1490 | 380-148% | 380-1490 GS-US-388-1844 GS-US-380-1878

Pooled ABCDTG!| DTG
BF TAF TC SFAAF | BEITAF
(N = 634) N=315 | (v=328 | (v=1282

BFTAR $BR
N=1200 | (=287

Eve Disorders SOC 12 {3083 7{2.4%) | 5{L.7%%}
Potential Uvaitis AR 4 (0 6%} 1{03%) | 1{0.3%)

2 Basas e the st of terms used for the GEN covelopment pregram, which was reviawes ang <aited by ar extsrnal ophthaimelcgist for

comprehensiveness

Cipla v. Gilead IPR2025-00033 Petitioner Exhibit 1002
361 of 1074



Psychiatric disorders

Adverse events based on the suicide/seif-iniury Standard MedDRA Quary were infrequent in the 4
Phase 3 B/F/TAF studies through 48 weeks of treatment. Moast subjects who experienced a suicide-
related AE when receiving B/F/TAF had a pre-existing history of depression or mental iliness,

Table 30, GS-US-380-1489, GG-U5-380-1430, G5-US-360-1044, G5-US-380-1878; Suicide Events
by Suicide/Self{-Injury SMQ (Safety Analysis Set)

ART-Natve Adult Subjecis Virologicalts Suppressed Adult Subjects
IRD-1469, 1490 3R0-1489 386-14%0 GS-175-380-1844 GR-T8-350- 1878
Pouted ABCRTG: BICG ABCHDTC!
B/FTAT 3TC +FTAF BFTAF 3TC¢ BE/TAY SBR
N = 6345 =315 | (N=2328 N=28 | (N=281; | (N=290) | {(N=287;
Sueidde Freos T Fil o 28060 30119 1 {4} 0 1 3es
Depression susaidal 2% i 3 1{0.5%) 3] 4 o
Intentional overdose ¢ 4 a 1D .Pq) Q) 6 9
Suickial iWeation 3030} XN} T3 | 20708 | 1 6049 (0 B
Suictde atfeuys 316.5% i FRTEASEY HELR ST ( ¢ Tnadss

Laboratory tindings

B/F/TAF demonstrated @ clinicat laboratory safaty profile similar ko that of comparator regimens, There
were ne chinically relevant charges from baseline in the B/F/TAF group or differences between the
B/#/TAF ard comparater groups in median values for hematology or cliricat chemistry parameters
{including meatabelic parsmeters), and madian valuss ware genarally within reference ranges. Of note,
higher rates of minor Lransaminase increases ware cbserver in the B/F/TAF groups than in the DTG~
contaming groups, but were nol considered dlinically significant.

Safety in special populations

The AE profile for subjects receiving B/F/TAF was not affected by sex, age and race.

Renat impairmant

In study GS-US-141-1479, BIT 75 mg was administered in subjects with severe impaired sena!
function (n=10} compared with control subjects with normal renal function {(n=8}. One AE in each
renaf function group was considered related io study drug by the investigator (nausea in & subject with
severe renai impairment and headache in a subject with normal renal function). The safety profile of
BIC was similar betwaen the 2 renal function groups,

Hepatic impairmeant

In study GS-US-141-1478, BIC 75 mg was administared in subjects with normal {(n=18) or mederate
{n=10) hepatic impairment. The AEs considered reiated to study drug by the investigator were
reported in 3 subjects {30%) with mioderate hepatic impairment and in nene of the normal matched
control subjacts, These events wers haadache {2 subjects) and somrolence {1 subject)

i
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MEBY /HBCV-coinfection

in HIV/HBV-co-infecied subjects (14 subiacts in sludy GS-US-380-1490 aad 14 subjects in study GS-
155-380-1878}, the safety profile of B/F/TAF was simitar to Lhat in patients with HIV menc-infection. In
study $55-US-380-1.490, 1 subject in the B/F/TAF group had a confirmad an-treatment ALT flare
{defined as ALT > 10 x ULN and ALT > 2 x baseling on 7 consecutive occasions) st Week 12. The ALT
fizra was reported as a Grade 2 AE of mmmune reconstitution inflammatary syngrome that was not
considerad related to study drug. No hepatic AEs were reportad for this subject. Another HIV/HBY co-
infectad subject in the B/F/TAF group, with normat ALT {30 U/L) and AST {24 U/L} at taseling,
expenenced Grade 3 ALT {315 U/L) and Grade 2 AST (136 U/L} at Waek &, both of which rasclved to
within the normal range by Week 24, One additional subject {DTG+F/TAF group} axperienced Grade 1
ALT and AST alavations. In study GS-US-380-1878, 3 subjects in the B/F/TAF group experiznced
treatment-emergent Grade 1 ALT elrvation, one of wham also experienced Grade 1 AST elevalion. One
sutmect in the SBR group experiznced Grade 2 tots! dilirubin abriormatity.

In HIV/HCV-ro-infected subjects (n=23), elevations in AST and ALT occurred more frequantly than in
the subjects without viral hepatitis infection. The incigence of graded AST and ALY elevaticns for
HiV/HOV basaline-co-infecied subjacts was simifar hetween the 2 treatment groups.

Pregnancy

No adequate and weil-controlied studies of B/F/TAF or its comporiants have been conducted in
pregnant women. Animal studies do nol indicate direct or indirect harmiul effects of BIC, FYC, or TAF
with respect o pregnancy, embrycnal and felal develepment, parturition, or postnatal development.
B/F/TAF should be used during pregnancy only if the potential bensfit outweighs the potertial risk to
the fetus. No clinically relevant concerns are apparent from review of available pregnancy data in
clinicai studies {11 pregnancies reported in the Phase 3 studies, including 5 subjects traated with
B/F/TAF) or from Antiretroviral Pregnancy Ragistry {APR) data for FTC and from the limited date for
TAF.

Discontinuation due to adverse events

The rate of discontinuation due to AE with B/F/TAF is low {£2%), similarly to the comparators groups.
Trese AES are generally gastro-intestinal, neuropsychiatric or allergic disorders.

2.6.1. Discussion on clinical safety

As expected, the safety profile of B/F/TAF is similer to DTGHFTC/TAF. The mare frequent AEs are
gastrointestinal disorders (diarrhcea, nauses, vomiting), headache, fatigue ang insomna (<5% of
subjects). It has to be underiined that only 48 weeks daia from the ongoing lenger term pivotat phase
3 studties have been made available,

The relevant aspecis of the safely profile of B/F/TAT ara:

Hepatotoxicity: Although nic liver hypersensitivity raaction or severe drug-induced Jiver occurred in
subjects trealed with B/F/TAF, higher rates of transaminases elevations and hyperbifirubinemia were
cbserved compared to DTG-basad regimen. Thage siavaticns wera mild ang transient. Considering the
availabie data in monkeys which showed bite duct hyperplasia a at the higher doses of B tested (1500
ma/kg/day} not always reversible and the cases of incressed ALT activities also reported at the highest
dosss snd the potential competition of B for the UGT1AL enzyme with unconjugated bilirubin, the risk
of hepatobitiary disordars is @ potential concern for bictegravir-containing regimen. Of note, an

o
RE
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amendment to the study protocols GS-US-380-1488 and GS-US-380-1844 was made to inciude
recommendations for tha management of potential hepatobiliary toxicity. The recommendation was to
hightight tha potantia! hepatebiliary toxicity of bictegravir based on datz availabie in monkevs at the
highest dose tested {biliary hyperpiasia and hepatocyte hypertrophy) and that further investigations
might be necessary in case of signs/ faboratory abnormalities suggestive of hepatobiiiary disorgers.
Hepatotexicity wiif be actively monitored through PSURs.

Renal diserders: as DTG, BIC also increases serum creatinine leve! within the first weeks of treatment
and remained stabia thereafier, dua to the inhibiticn of tha transporters GOT2 and MATE-1. This is not
considered to be clinicaily relevant since do riot reflect & change in glomerular filtration rate, but
shouid be considered for the biciogical monitering of renal impaired subects treated with B/F/TAF,

Psychiatric disorders: depression, suicidal ideation and suicidal behaviour {particdlariy in patients with
pre-existing history of psychiateic iitness) ar2 a class-affect of integrase inhibitars and listed in the
SmPC of dolutegravir, raltegravir and eivitegravir. The rate of suicide events is ~1% across the
different study groups, and seems aot increased with B/F/TAF compared to the other INSTL Howaver,
considering the limited number of palients included in all the studies, iU is difficult to draw any
conciusion. At least, the level of risk might be simitar with 8IC than with DTG. Qutside the suicide
events, 3 number of other psychiatiic AEs have been reported with B/F/TAF. Basad on the dats
providad on psychiatric disorders, 1/3 of patients included in the pivata! studies had "maedical history of
psychiatric diserders”. Gverall, similar patterns of psychiatric disorders {quaiitative and quantitative
aspecis) were observed in Comparative studies varsus DTG. The CHME requested the inclusion of
psychiatric diserders in section 4.8 of the SmPC in line with cther integrase inhibitors.

From the safely database ail the advarse reactions reported in clinical trials have beer included in the
Sumniary of Product Characteristics.

2.6.2. Conclusions on the ciinical safety

Based on safety data providad it can be concluded that no new risks or safety issuzs have been
identified for the FDC of BIC/F/TAE.

2.7, Risk Management Plan

Safely concerns

Important Identified Risks | None

Important Potantial Risks Suicidal ideation/suicide attempt in patients with a pre-existing
history of depgression or psychiatric iilness

Missing Information Leng Lerim safety information

<0
O
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Safety in pregnancy and lactation

Pharmacovigilance plan

Safety Concerns

Study /Status Summary of Objactives Addrassed Mitestones Due dates
Category 3 - Reguired additionai pharmacovigilance activities

GS-1IS~-388- Ta evaluate the sfficacy, Surcidal Submission Q2 2020
1482 - Long safety, and tolerability of ideation/suicide of final study

term safaty and
efficacy study
comparing
B/F/TAF to
ABC/DTG/3TTC

Orgoing

B/F/TAF and ARC/DTG/3TC
through 144 weeks in HIV-
infacted, ART-naive adults.

attempt in patients
with a pre-existing
history of deprassion
or psychiatric ilingss
{important potential
risk)

Leng-term safety
{missing
information)

report

GS-1S~-380-
1490 ~ Long
term safety and
efficacy study
comparing
B/F/TAF to

Ta evaluate the sfficacy,
safety, and tolerability of
B/F/TAF and DTG +F/TAF
through 144 weeks in HiV-
inflected, ART-naive aduils.

Suicidal
ideation/suicide
attempt in palients
with a pre-existing
history of depression
or psychiatric iliness

Submission
of final study
repcrt

DYG~+F/TAF {imporiant potantial
Orgaing tis)

Long-term safety

{missing

information)
Antiretroviral Ta cottect infoermaticn on Safety in preghancy | Submission Ir; tha
Pregiancy the risk of birth defects with | {rmissing of intarim B/F/TAF
Registry {APR) | antiretroviral drugs, information) reports PSUR (DLP

R inctuding B/F/TAF, 1o which ang

Onysing

oregnant weman are
axposed,

pericdicty as
described in
the List of EUY
refarence
dates and
frequency of
submission of
PSURS).
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Risk minimisation measures

Safety Cancein

Raoutine Risk Minimization
Measures

Pharmacovigilance Activities

Important identified risk{s)

Nene

M/A

N/A

Important potential risk{s)

Suicidal ideation/suicide attempt
in patients with 2 pra-existing
history of depression or
psychiatric iliness.

Routine risk communication:
SPC section 4.8

PL section 4

Additicnat pharmacovigiiance
activities!

GS5-US-3B0-1489 ~ Long tarm
safety and efficacy study
comparing 8/F/TAF to
ABC/DTG/3ITC

G5-US-380-1490 - Long term
safety and efficacy study
comparing B/F/TAF to
DTG+F/TAF

Missing information

Long term safety information

No risk minimization measures
are consicdered necessary for
this missing infermation.

Adtlitional pharracovigilance
activities:

GS-US-3B80-1488 ~ Long term
safoty and efficacy study
cormnparing B/F/TAF to
ABC/DTG/3TC
GS-11S-2R5-149C - Long tarm
satety and efficacy study
comparing 8/¢/TAF Lo

DTG+ F/TAF

Safety in pregnancy and

Routine risk communication:

Additional pharmacevigilance

lactation SmPC section 4.6 activities:
ntiretroviral Pregnanc
Pl section 2 Q:S;;tmw TEENENCY
Conclusion

The CHMP and FRAC considared that the risk management plan version 1.0 is acceptable.

2.8, Pharmacovigilance

Pharmacovigilance system

The CHMP considered that the pharmacovigilanca systern summary submitted by the applicant fuifils
the requirements of Article 8{3) of Directive 2001/&3/FC.

Periodic Safety Update Reporis submission requirements

The requiremants for submission of periodic safety update reports for this medicnal product are set
out in the Annex If, Section C of the CHMP Opinion. The applicant did reguest slignment of the PSUR
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cycle with the internativnal birth date {IBD). The IBD is 7 February 2018, The new ELURD list entry will
therefore use the IBD o determine the forthcoming Data Lock Points,

2.8, Neow Active Substance

The applicant compared the structure of bictegravir with active subslances contained in authorised
medicinal products in the Eurcpean Union 2nd declared that it 16 nat 3 salt, estar, ether, isomer,
mixture of iscmers, compiex or derivative of any of them,

The CHMP, based on the available data, considers bidegravir 1o be a new active substance &s it is not
ar: Unica.

a constituent of 2 medianal product pravieusly auihorised within the Europe

2.10. Product information

2.10.1. User consuitation

No fult user consuitation with target patieni groups on the package isaflet has heen performed on the
basis of a bridging report making reference te Descovy {emtricitabine/ tenofovir alafenamide). The
bridging report submitted by the applicant has been found acceptabla.

2.10.2. Additional monitoring

Pursuant to Article 23(1) of Regulaticn No {EU) 726/2004, Biktarvy (bictegrraviy / emtricitabine /
tenofovir atafenamida) is included in the additional monitering iist as it containg 2 new aciive
substance which, on 1 January 2011, was not contzined in any madicinal product authorised in the EU.
Therefora the summary of preduct characteristics and the package feafiet includes 3 statement that
this medicinal product is subjedt to additional monitoring and that this will atiow quick identification of
naw safely information. Tha statement is pracaded by an inverted aquitataral black triangle.

3. Benefit-Risk Balance
3.1. Therapeutic Context

3.1.1. Disease or condition

While untreated HIV-1 infection remains a life threatening disesse, for years it has become 2 chronic
disease with combined antiretroviral therapy being early introduced to pravent pejerative impact of
immune deficiency {notably including oppertunistic infections in patients with CO4<200/mm3).

Tive goal of ARV therapy for HIV-1 infection is to delay disease prograssion and prolong survival by
achieving maximai and durable suppression of HIV-1 replication, Thanks to combinad antireireviral
therapies nowadays available high level of viral supprassion (>85% of patients with HIV RNA <50
copies/mi} can be achieved in HIV infacted patients.

B/F/TAF is indicated for the treatment of acults infected with human immuunocdeficiency virus-1 (HIV-1)
without any known rutations asscciated with resistance to the individual compenants. B/F/TAF s a
FDC combining a novel INSTI, bictegravir {BIC}, with the backbone emtricitabine (F)/tenofovir
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alafenamide {TAF), aiready available as Descovy. Therafore, ae other ARV are expacted to be
coadministered with B/F/TAF, considered 45 2 single-tablet regiman (STR) for the treatment of HIv-1
infection. B/E/TAF ic intended to be administered in subjacts infectad with HIV-1 without any known
mutations asseciated with resistance to the ingividual components (i.e. including patients in first line
treatment and virologically suprassed patients).

3.1.2. Available therapies and unmet medical need

Muttiple therapeutic cptions have become availabie over time notably in first tine therapy. Other STR
are already avadable on the market for first line therapy, combiming 2 NRYI s +~ 1 NNRTI, 1 INSTL or 1
bocsted-Pi.

Overall, B/F/TAF is not aimed zt responding o an unmet medical need, but rather as an alternative
options ¢ olhaer first line antirelroviral ragimens.

3.1.3. Main clinical studies

The clinical development of B/F/TAF is supported by 4 Phase 3 studies performed in ART-naive subjects
(GS-US-380-1482 and GS-US-380-1480) or virologically-suppressed subjacts (5S-US-380-1844 ang
GS-US-380-1878} and a small underpowered phase 2 study GS-US-1475 in treatment naive. In
studies G5-US-380-1483, GS-US-380-1490 and GS-US-389-1844 the comparator was a dolutegravir-
based regimen which is relevant given its potency ang its wide use i clinical praclice (through
ABC/DTG/ITC). Study GS-US-380-1878 is aimed at substantiating the switch to Protease whibitor {(FL}
based regirnan. The design and methodology of these studies are endarsed {non-infericrity with
standard primary andpoints).

In additicn, the biceguivaiance study GS-US-141-1233 is pivoial for the selection of 2 bictegravir dose
as part of the FOC. Indeed, it was shown that a higher exposure of BIC was ohserved when BIC 75 mg
was contained within the FOC as compared o BIC 75 mg+FTAF leading to salect 50 rng of BIC for the
FDC. Tha selactad regimen of the FOC (BIC 50mg) FTAF is a once daily regimen with or without fond
as tested in the phase III studiss.

It is important Lo undariine that the olinical developiment of BIC ancempassed patients without viral
strains harbouring INSTI-RAM, despite ils simuarly enhanced pharmacedyramics properties as
cormpared to other INSTIL. A higher BIC dose {75 mo) might have to be considerad ia such situation.
BIC-FTAF targets first fine and virologically suppressed patients without viral strains b rhouring
mutations of resistance to ary compenents of the FDC and (o the INI dlass.

3.2. Favourable effects

Cverali, the efficacy endpoints support the non-inferiority of B/F/TAF compared to DTG-based regimen
{FTC/TAF or ABC/3TC) in ART-naive subjects and whan switching from such regimen in virolegicaily
suppressed subjects. These results are supportad by the Per Protecot anatyses and other sacondary
endpoints, especially the changes from baseline in plasma HIV-1 RNA and CD4 celi count. In addition,
the switch to B/F/TAF is non-inferior to the continuation of a DRV- or ATV-based regimen. This is
corisistent with the known efficacy of DTG in comparison to PL High level of viralogic suppression is
achieved and in the 8/F/TAF groups and the DTG-based regimen groups, no subject developed
treatment-emergent resistance to any study drug.

In ART-nigive subjects, B/F/TAF is nan-inferior to DTG-based regimen (primary andpoint: percentage of
subjects with HIV-1 RNA <53 ¢/mi. at Week 48 non inferiority margin of 12%:; difference in
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percentages: ~0.6% {-4.8% t0 3.6%] vs ABC/DTE/3TT; -3.5% [-7.59% to 1.0%1 vs DTG+F/TAF).
While disputabie 12% large non inferiority margin was selected, results are compatible with micre
strirgent margin.

In virotogically-suppressed subjects (primary endpoint: percentage of subjects with HIV-1 RNA 2 50
¢/mbL at Week 48, non-inferiority margin of 4%), B/F/TAF is nen-inferior ta ABC/DTG/ITC {differance in
percantages: 0.7% [-1.0% to 2.8%]) and Fl-based regimen {difference in percentages: 6.0% [-2.5%
to 2.5%7).

The efficacy resuits were similar betweean creatment groups for all of the subgroups anslysed (by
aga, sex, race, haseline {4 cell count, region and study drug adherence}.

Adherence is requirad to prevent loss of virclagic suppression and potentizl development of drug
recistance. The adnerence te ARV regimen is expacted to be improved by reducing the pilt burden and
dosing frequency. Thus, the use of this once-daily single-tablet regimen such as B/F/TAF i5 expacted to
favour adherence and consequently optimisz virslogic outcomes.

3.3. Uncertainties and limitations about favourable effects

In the Phase 3 studies comparing B/F/TAF vs CTG+F/TAF or ABC/DYG/3TC in ART-naive subjects,
there is a trend for lower response rate in the subaroup of patients with high viral load {>190G,000
¢/mi} treoled with B/F/TAF, it is noteworthy that given that ABC/3TC is somawhat regarded as not
maxirnizing efficacy in patients with high viral foad, the trend for higher efficacy of DTG was more
oronounced when DTG was combinad with the same backbone as for BIC {i.e. FTAF} than when DTG
was combined with ABC-3TC. Given that the subgroup of patients with high viral ivad is regarded a5
giscriminatory, the rasulis in patienis with high viral lcad might translate 8 somewhal lower
performance of BIC as compared to DTG which might be related to a non-maximized dose of BIC. The
results of the subgroup analyses in patiants with high viral lcad at baseline are reflected in section 5.1

Dua to the high ievel of viralogic supprassion achieved the resistance pattern of BIC remains to be
estabiished. Possibility of rescue therapy with delutegravir {with higher dose for INSTI-R strain) is
uniikely given the averlap of resistance profile, but there are several options for rescue therapy with
other CARTS.

3.4. Usfavourable effects

The safety profile of B/F/TAF appears simifar to that DTG+ F/TAF. The more frequent AEs are
gastrointestingl diserders (diarrhea, nausea, vomiting), headache, fatigug and insomnia (<5% of
subjects), The rotes of Grade 3 or 4 related AE end AE leadling to discontinuation are low (& 2%).
No liver hypersensitivity reaction or severe drug-induced liver were sbserved, but the rates of
tronsaminases elevations and hyperbilirubinemia were bigher with B/F/TAT compared to DTG-based
regiman. Thasa eievations were mainly minor and transient.

Similarly to DTG, increases of creztinine level were observed within the first weeks of treatment by
B/F/TAF. These incraases ramained stable thereafter and are due to the inhibition of the transperters
OUT2 and MATE-1. There was nc relevant renzl AE, including tubulopathy.

Psychiatric discrders are a class-affect of integrase inhibitors and therefore were scrutinized within
B/F/TAF application. The rote of suicide events is = 1% across the different studies and is aot different
batween B/F/TAF and DTG groups. Mest subjects with a suicide-related AE while receiving B/F/TAF had
a history of depression or mentai illnass.
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3.5, Uncertaindies and limitations about unfavourable effects

Only 48 weeks data from the cngoing lenger Lerm sivotal phase 3 studies have been made available
which carries some fevei of uncertainties on the iong term safety of bictearavir

Given the nen-clinical findings in favour of hepatobiliary impact [based on data availabie in monkeys at
the highast dose tested (bitiary hyperpiasia and hepatocyte hypertrophyl), and the particuiar
awareness of pnysicians through a dedicated amendment across the clinica! studies to racomimend

further investigations in case of signs/ laboratory abnormalities suggestive of hapatebiliary disorders
{notably appropriate imaging consultation with a speciatist), such a safely issue shouid be kept under

scrutiny for the future use of the drug in the real life selting.

Moreover, as for other TAF containing regimen, attention of physicians shouid be warranted on the
potential risk of nephretoxicity resulting from chronic exposure to low levels of tencfovir.

3.6. Eifects Table

Short

Bascription '

Treatment  Control

" Uncertainties)

Strength of evidence

Favourable Effects

Virologic HIV-1 RNA <50 /N 576/634 ABC/3TC: Difference in percentages Pooled
SUCCESS In copiesymi (%) {69.9%) 2834315 (85% C1): studies GS-
ART-nalve {93%) Vs ABC/3TE: -2.1% (-3.9% to  US-380-
subjects, OTGAF/TAF; 1.6%) 1489 and -
Weagk 48 3027328 Vs DTG+F/TAF: -1.9% (-5.6% 1490
(FAS) (92.9%) to 1.8%)
Trend L0 lovear rale of virologic
success in subjects with
baseline VL > 100,000 ¢/m]
Virologic HIV-1 RNA 250 /N 3/282 1/281 (9.49)  Difference in percentages E5-US-
fatiure in copies/mi {%) (3,1%) (95% C1): 0.7% (-1.0% o 350-1844
virologically- 2.8%)
suppressad
subjeds, 5/280 5/287 (1.7%)  Differeace in perceniages GS-US-
week 48 (1.7%) (85% C1):.0.0% {-2.5% te 380-1878
(FAS) 2.5%)
QOpen-tabel study
Unfavourable Effects
Aty related  According Lo % Diarrhoea DTG+ F;TAF: Duration of treaiment no Poaled
to study ivestigator {4.6%) Nausea (5.2%) longsr than 72 weeks, no studles &GS+
drug Headache Dlarrhoea information in eldarly subjects, US-380-
(4.6%) (3.4%) fovi number of subjects with 1489 and -
Nausea Headache HBY or HCV-coinfection, lack 1450
(4.1%) {3.19%) of HiV-infected sulijects with
renal or hepatic impairment
Headache Heagache As abpive, GS-Us-
{2 595} (2.8%) 380-1844
diarrhoea abhormal
{0.7%) dreams,
fiatulence, and
nauses {each
1.8%)
Headachs Protemuriy As ghove, Open-izbel sludy. &S-US-
(4.8%6) {0.7%) 380-1878
flatulence
and nauses

{each 2.4%)
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Control | Uncertainties/ Referenc
e e Stvength of evidence gs

Effect
Hepatic AEs  Graded i; 11.6% DTG+F/TAF: Maialy Grade 1 or 2. No Pooted

hypertilirubinem £.8% difference in the rates of studies GiS-
ia ABLCIOTG/3TC:  Grade 3 or 4. Us-380-
4.1% 1489 3ny -
Simitar rates of graded £480
ALT/AST increases, No Hy's
law crigria.
Psychiatric Sulcide events N 7/634 DTG £/ TAF: Ciass effect of INSTL. One Pooted
AEs (%) (1.1%) 2/325 (0.6%)  sulcde attempt in the B/F/TAF  sludies &5-
aroup considered reiated to Us-3890-
ABC/DTG/3TC:  study drug. 1489 aad -
3/315 (1.0%) 1490
37282 1/28% (0.4%)  Cisss effect of INSTIL. GS-US-
{(1.1%) 3801844
07290 1/287 (0.3%) A4S above. In addition, 1 case GS-US-
of schizophreria considered 280-1878

related to study drug in the
B/F/TAF group.

3.7. Benefit-risk assessment and discussion

3.7.1. Importance of favourable and unfavourable effects

Biciegravir is 8 polent new integrase inhibiler close to dolulegravir as regsrds its anhancad
pharracodynamics propersties as cormnpared Lo raltegravir and elvitegravir. A high lavel of virologic
suppression has beean achieved in tha two phase 3 studies versus dolutegravir, although 2 trend for
somawhat lower performance of BIC as compared te DTG in the disariminatory high viral load strata
{>100 900 copies/m) is chsarved and is shown i section 5.1, No emargence of resistance hag been
cbserved acrass the development prograimme.

BIC safety profile is simifar to that of other components of the INSTI class, with mainly potential
psychiatric disorders,

3.7.2. Balance of banefits and risks

BFTAF represents a new potent once daily sirigie (ablet (5TR) regimen. This STR do nol sddress a high
madical need, but providas a new oplion Lo Lthe HIV therapeutic armarmeniariurm with a different
backbene 1o ABC/CTG/3TC (acknowledging the need for HLA tasting for minimizing the risk of
hypersensitivity reactions with abacavir contained in ABC/DTE/37C).

The clinical demonstrzbon ¢an support the uss of BFTAF for the treatment of adults infected with
human immunodeficiency virus-1 {HiV-1) without zny known mutations asscciated with resistance o
the integrase inhibitor class, emtricitabine or tenafovir.

3.8. Conciusions

The overait B/R of Biktervy is positive.

=3
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4. Recommendations

Sutcome
Based on the CHMP review of data on quality, safeby and efficacy, the CHMP considers by consensus
that the nisk-benefit balance of Biktarvy s favourable i e Tollowing indication:

Biktarvy is indicated for the treatment of adults infected with human immunodeficiency virus-1 (HIV-1)
without prasent or past evidence of viral resistance to the integrase inhibitor class, emtricitabine or
tenofovir {see section 5.1}

The CHMP thereforz recommends the granting of the markeling autherisation subject to the following
conditions:

Conditions or restrictions regarding supply and use

Medicinal product subject o restricted medical prescription (see Annex I Sumnmary of Froduct
Charactenisiics, saction 4.2).

Other conditions and reguirements of the marketing authorisation

Periodic Safety Update Reports

The requiremants for submission of pericdic safety update reports for this medicinal product are set
cut in the list of Unicn reference dates (FURD list) providad for under Article 107¢(7) of Directive
2001/83/EC and any subsequent updates published on the Furcpzan medicines web-portat.

The marketing zuthorisation holder shail submit the first periodic safety update regort for this product

within 6 menths following authorisation,

Conditions or restrictions with regard to the safe and effective use of the
medicinal product

Risk Management Plan (RMP)

The MAH shall perform the required pharmacovigilence activities and interventions detailed in the
agreed RMP presented in Module 1.8.2 of the marketing authorisetion and anv agreed subsequent
updatas of the RMP.

An upgdated RMP shouid be submitied:
® At the request of the Eurcpean Medicines Agency;

e Whenever the risk management syslem is modified, especially as the resull of naw
information being received that may fead o a significant change to the benefit/risk profiie or
35 the result of an important {pharmacovigilance or risk minimisation} milestone being
reached.

New Active Substarnce Status

Based on the CHMP review of the available data, the CHMP considers thal bictegravir is & new active

KT
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substance as it is not a constituent of & madicmal product previousty authorised within the European
i

Linion,
AN
A Pagt 10 I0d
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fZwepzar Patent Office
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EREAANY

To. <48 3522893 ¢
Far «40 8¢ 2393 4435

[

Carpmaeis & Ransiord LLP
Cirie Suuthatngton Row
London WC1B 5HA
ROYAUME-UNI

LT

Formalities Ofticar
Mame. Fuenngy, Kasen
Te. -a8 682339 - 7634
of call

131 {70 340 45 00

ﬂpp:;aal‘r,\-TNc. E:x;n No
16798 083.0 - 1

VF—;ropnmo; o
Gilead Sciences, inc.

11273 346 885/

Ret

Bate
Q08281 EP:CUH/ 23.12.2022

PAKMER

interiocutory decision in Opposition proceedings (&rt. 101(3)(a) and 106(2) EPC)

The Opposition Divisicr: - at the orai proceadings dated 27.10.2022 - has decided:

Account keing taken of the amendments made by the patent progrigtor during the opposition
proceedings, the patent and the invention to which it relates are found to meet the requirements of the

Canvention.

The reasons for the decision are enciosad.

Documerits for the maintenance of the patent as amendeg:

Suxitary Request 1

Deagription, Paragraphs

1-367 of the patent specification

Claims, Numbers

1.7 fied in elestronic form on

Drawings, Sheets

16-88 oi the patent specification

Possibiiity of appeal

26-08-2022

This decision is open o appeal according io Articiz 106(2) £PC. Attention is drawn io the attached iext of
Articles 106 to 108 and Rules 97 to 48 EPC.

Registered leiter
EPD Furn 2320 G/ A9YRI
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Date 23.12 2022 Sheei 2 Appiication No. 16 788 (53 .0

Opposition Division:

Chairman: Bixtiner, U
2nd Examiner: Collura, Alessandra
1st Examiner: Trifilief, Sylvie

"

ot PSing,,
< ' malf/f
.

42
“s,
e

ygevels
v
Yoy ypot®

K3

7
S5 ¢
Shy 92120

Pernney, Karen
Farmalities Officer
Tel No.: +49 86 2308-7014

Enclosurals): 18 page(s} reasens for the deaision {Form 2318}
Wording of Art. 106 - 108 enc R. 87 - 88 EPC (Form 2019)
Documents relating 1o the amended iex!
Minutas of cral proceedings

X

e EPO postal sarvice 20 12.22

Registered letter
EFOFurra 52/ 07 19VRE
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Datum Blatt
Date 7=, Az Zow Shear 1

Date Feytia

L. Summary of facts and submissions

1. European patent 3 346 995 having the title "THERAP
THEATMENT OF HUMAN IMMUNODEFIGIENCY ‘41.1&}
patent application No.18 798 063.0 filed on 08-11-2016. i claim

1C COMPOSITIONS FOR
based upon Eurcpean
ms priority ol US

201562255042 filed on (09-11-2015 and US 201682395999 filed on 26-09-2016.

The mention of the grant of the patent has been published in the European Patent
Bulletin of 28-08-2019 . Proprietor of the paten: thereinafter PYis

Gilead Sciences. Inc,
333 Lakeside Drive
Foster City, CA 94404
us.

2. Notices of opposition has/have been filed by
Oppenent 1 (hereinafter O1):

Teva Phanmaceutical Industiries Lid

5 Basel Street

42131 Petach-Tikva

Oppenent 2 (hereinafter 02):
Coocke, Richard

tlkington and Fife LLP
Patents Departnent

3-4 Holborn Circus

iondon ECIN 2HA

GB

on 28-05-2020

Opponent 3 (hereinalter O3):
Sandoz GmbH
Biochemisstrasse 10

6250 Kundi

AT

on 28-05-2020 .

The opponents request revocation of the patent in its entirety on the following grounds:

PO Fonm 2916 01 81TRI
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Date Feuiia Bemange 7°

.the granted subject-matier extends beyond the conient of the application as onginally
filed (A. 100(c) and A. 123{2} EPC): 01, 02 and O2.

. the granted sublect-malier iacks novelty (A, 100(a); A 54 EPC): OZ and QB!

. ihe granted subject-matler lacks inventive step (A. 100{a); A. 56 EPC): O1, OZ and
03.

.02 and O3 turther dispute the validity of the priarity.
Al opponents reques! oral proceedings as an auxiliary measuie.

=

2. With the submission dated 11-01-2021, P requests that the oppositions be
dismissed and that the patent be maintained as granied or on the basis of one of the 29
auxiliary reguests (ARt to AR29) filed with the same submigsion.

P requesis oral proceedings as an auxiliary measure.

4. The opponents react as follows:

(2 submiis further arguments on 04-03-2021.

O3 submits further arguments on 24-63-2021.

O1 submits D38 and D39 together with further arguments on 26-03-2021.

Ali Os reguest oral proceadings as an auxiliary measure.

5. On 24-06-2021 the opposition division {OD) sends summons for orat proceedings 1o
be reld on 18 and 18-01-2022 by videoconference together with their prefiminary
opinion.

8.1. Requests for postponement of the orai proceadings are submitted:
by O3 on 28-06-2021

by O1 on 05-07-2021

by P on 08-07-2021 and 12-07-2021

8.2, On 05-08-2021 summons for holding oral proceedings on 24 and 25-03-2022 are
sent.

7. On23-12-2021 O3 sends submissions together with experimental repcrts D40

PG Form 2916 91 81TRI
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Datum Blatt Anmelde-Nr

Date 28 .92.2022 Sheai 3 Application Na: ik 798 £63,8
Date Feutla Cemande 7

1. On 26-08-2022 O2 and O3 file submissions.

On the same day P sends submissions together with 2 new main fequest and ten
auxibary requests (AR1 o AR1T0) as wall as documents D45 and D46,

12. On 13-10-2022 P sends coloured versions of D41 ang D42 (already filed on
24-01-2022;

13, On 27-10-2022 oral proceedings are held by videoconterence in the presence ¢f
all parties. Foliowing the pariies’ requests, interpretation from German to English s
provided.

Al the end of the proceedings thie OD anncunces iheir decision.

The documents cited by the parties during the proceedings are:

P 01 02 |03
US 2015/62253042 Tatt
| PRIO | US 2016/62399995 T
2
D1 WO 20157196116 Dt faea

ZPO Fonn 2818 01941781
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Datsm Blatt Anmglge-Nr.
Date DS el A 2, Shes 4 Application No: ré
Date: Feutia Cemance n®

()

e

o
o
(&)
o

iD2  { WO 2015/196137 D2 | s

1p3 1 WO 2014100323 D1 iD3 {Tws

D4 WO 20187116720 D3 D4

' DB WO 2015/022351 o2 &5 T™MIT

i DB Gilead Sciences Finalizes Agreament D6
with Tibotec Pharmaceuticals to
Develop and Commeicizlize a Single-
Tablet Regimen of Prezista® with
Emtriva®, GS 7340 and Cobicisiat, 15
November 2017 1

1 D7 British HIV Association guidelines for b7
the treatment of HIV-1-positive adulls

with antiretroviral therapy, 2014, pages
13-14

. D8 8NF 2018, Emiricitabine with 08
i tencfovir, pages 557-558 and 556

1 De | Fermande, S, Bulterworth, A, D9
Chuoices, choices: the rapidly evolving
HIV treatment landscape, pmlive.com,
15 March 20158

D18 Business Wire, 5 November 2015, Do
: § “lJ.8. Food and Drug Administration
Approves Gilead's Single Tablet
Regimen Genvoya® (Elvitegravir,
! cobicistat, emtricitabine and tenolovir
alafenamide) for treatment of HIV-1
infection”

o,

=F

fin 2916 C1.91TRi

o]
)
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[#3)
o

Centre for Drug Evatuation and
Research, first page of approval
package. Odefsey®

i Business Wire, 1 July 2015, “Gilead

¢ Containing Rilpivirine, Emuicitatine

w

ubmits New Drug Application to U.S.
ood and Drug Administration for
ingie Tablet Regimen for HIV

3 T

and Tenofovir Alafenamide (R/F/TAFY

i D13

Business Wire, 4 April 2016, “I4.5.
Food and Drug Administration
Approves Descowy@® (Emtricitabine,
Tenofovir Alafenamide), Gilead's Third
TAF-Based HIV Therapy

013

| Di4

i Validates Gitead's Marketing

+ Cembination of Emtricitabine and

Business Wire, 28 May 2015,
“European Medicines Agency

Application for Fixed-dose

Tenofovir Alafenamide for HIV
treatment”

D14

L o15

Auiton, Pharmaceutics: The Sciernce of
Dosage Form Design, 2nd Edition,
2002, pages 411-412

D15

: D16

i P. Shende et al., "Muiti-layer Tablet:

{ advances

Current scenario and recent
“, international Journal of
Drug Delivery 4 (2012} 418-426;

D4

D17

WO 2017/083304 A1 i

‘D18

WHO Drug Information 29(2), July
2015

Thid

SR Fonm 2916 01.9i7TR:
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Datsm Blatt Anmghkio-Ny,
Date . L2022 Shear & i
Date Feutin Bemance n°

N
I
N

(@]
ay
o

. D18 | Publication date of TM4 : Thda
a2
D18 | Guidance on the esiablishment of new THiS

iNN stems, 2007

D20 WHO. The use of stems in the selection ) T™ME
of Internationaf Nonproprietary Names :
{INN} for pharmaceutical substances, :

2013

1 D20 | WHO, Pre-Stems: Suifixes used i1 the TM8a
ia selection of INN, 2012

Do WHO, Pre-Siems: Suffixes used in the THiBD
ib seiection of INN, June 2014

1 D21 1§ Yoshinaga i al., Antiviral Y

Characteristics of GSK. 1285744, an
HiV Integrase inhibiior Dosed Craily or
by Long-Acting injection, Antimicrobial
Agents and Chemctherapy, January
2015, Vol 51, Nr. 1, p. 387-408

D21 | Park el al., Review of inlegrase strand TMTa
;a transter innibitors for the treatment of

human immunodeficisncy virus
infection, Expert Rev. Anti Infect. Ther.
130103, 2018

D21 | Shah et al., Dolutegravir: A New TMTD
i b Integrase Strand Transfer Inhibitor for
‘ the Treatment of HiV, {

Pharmacoctherapy, Vol. 34, No. 5, 2014

s Dez WO 02/08241 A2 ' TMB

= D23 | Clayden et al,, 2015 Pipeline Hepoi, ThY
; HCV, HCV, TB, July 2015

EPC Form 2016 01 S1TRI
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Datum Blatt Anmelge-Ni.
Date 238.12 2028 Sheai 7 Application No: L8 UGB 8636
Date: Feutls Bemange n*
D24 FDA. 2rug Approval Package Viread ; Tt
{
D25 { EMA, Viread, Authorization details M
C D26 | Press Release Gilead dated November ™2
; 5.2018
1827 1 Experimenial Report dated May 15, ThiiE
: 2020
D28 1 US 2014/0221356 At TMIS
028 | Submission in the Examination Thte
a Proceedings of TM18 dated August 26, @
2015
: D28 | Rulkami et ai., The Combined Anti- ™IS
' HIV-1 Activities ot Emtricitabine and
Tencfovir plus the Integrase inhibitor
Elvitegravir or Raltegravir Show High
Levels of Synergy In Vitro, Antimicrobial
: Agents and Chemotherapy, Ocicber
2074, Vol. 58, Nr. 16, p. 6145-6150
. D30 | Analyzing Gilead Sciences’ Research TM20
and Development in 3Q15, Ociober
i 23, 2015
. D31 | EudraCT number 2015-003888-10 TM21
: dated November 19, 2015
1 D32 | USAN statement dated February 24, TMZ2
20186
D33 | WO 20107091197 A2 TH23

EFO Fann 2816 01,91 T8I
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Datum Biatt Anmelde-Ni
Date 23 s ol A2 She= 8 Application No: 16 788 (583.¢C
Date Feutia (3amande n™
. e y ey
- Do4 v‘\uO 2013/115816 At ThAZ4
D35 | Phase | study into the potency, safety | D35 (
i and pharmacokinetics of multipie doses k
of BiC t
{036 | Biktarvy I:PAR u"’bﬁ{‘f
| Discussion
D37 hase il study comparing BIC {7 | D37
mg) + FTC/TAF (200/25 mg) vs i
DTG (50 mg; + FTC/TAF {200/25
mg}
D38 | P.Kommavarapu el al., D38
“Preparation and characierization r‘i
rifpivirine soiid dispersions with the
i application of enhanced solubility
and dissclution rate”, Beni-Suef
University Journal of Basic and
Appied Sciences 4 (20158} 71-79.
1 D39 ! European Medicines Agency, D33
: Assessment report “Genvoya”, 24
September 2015, extract (pp.1-20) i
1 D46 | Experimental Report dated D40
: Decernber 22, 2021
1D41 | Smith S. etal (2018) D41
D42 Acosta R. et af. {Oclober 2021} F D42
5 243 Lozanc A.B ot al., Antivir. Res. § 043
202G, 179, 104717
1 D44 Chamberlain N. et al., Open Forum D44 i
Infect. Dis. 2021, 8(6) ;
1 D45 : Song poster 1AS 2009 043
PO Fonr 286 0L9ITRI
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Datum Blatt Anmelge-Ny.

Date giel. e 222 Shear & £(E; TSB 1FI58E
Date Feutla

. D48 | Eron report IAS 2009 { D44 | i

; | J S S~ é ;

. Grounds for the decision:

The oppesitions meet the requirements of Art. 99(1) and 100 EPC and Rules 3(1), 78(%)
and 76(2) EPC and are thus admissibla.

A, MAAIN REQUEST (MR, filed on 26-08-2022):
It comprises 8 claims among which 2 independent claims which read:

1. Altabiet comprising 50 mg of the compound of Formuia 1

@
2 $
K i :
h;&,;;;\ ! ,s'\\,”.rg\\{/x {\Eﬂ‘v :,.ve\\{\'.
\\::’\ N, ./*5‘\‘%; -’&\*z; s N -
Q :}':

or a pharmaceutically accepiable salt thereof, 25 mg tenatovir alafenamide or 2
pharmaceutically acceptable salt thereof. and 200 mg embtricitabine or a
pharmaceutically acceptable salt thereof.

8. Atablet agoording to any one of the presseding claims for use in the therapeutic
irealmerd of an HiV infeclion.

Itis noted that the name of the compound of Formula 1 is bictegravir (BIC).

4

1. Ne objection is raised with respect to the requiremernits ¢f B, 80 {admissibility} or A
84 EPC (clarityl,
The OD sees no reason {c difter.

2.__Extension of the claimed subject-matter beyond the content of the apniication as
filed {A. 123.2 EPCYL:

According to Os the appiication as filed does not disclose the tablet of claim 1. Such a
specific tablet would neither be disclosed in the claims nor in the descripticn of the
original application. The passages of the original application {claims and/or description)

PO Form 2916 C1.817R1
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Datum Bigtt Anmelge-Ni.

Date 23512 . 2022 Sheat 10 ! i6 798 $63.¢C
Date Feuila Bemange n®

which coutd be relied upon for basis. in particular because they would recite the
emiricitabine pharmaceutically acceptable saits. would comprise additional limitations
such as coatings or a particular tablet weight which are not present in claim 1.

P iz of the opinion that claim 1 finds basis in the following different passages of the
originai application: § 8, 10, 12, 16, 34, 87, 48, 50, 53, 77 10 85, 80 10 88, 103 to 111,
264, ciaims 6 Lo 9. In particular, claim 1 would be described in §8 combined with the
teaching found throughout the application slaling ihat emlricitabine is present either &s
such or as a pharmaceutically acceptable sajt (§10, 12, 18, 48, 50, §5, 77}.

£ also argues thal the subject-malter of claim 1 is not an unafiowable intermediats
generalisation because the application as filed would not describe an inextricable link
between the doses of the active compounds and the other limitations found in the
different paragraphs of the ariginal application such as lotal weight of the tablet or
presence of a coaling.

Reading §8 of the originat apptication. the OD notes that it describes a solid oral desage
form {1st sentence) which in certain embodiments {2nd sentence) comprises 50 mg of
e compound of formula | or a pharmaceutically acceptable salt thereof, 25 mg
tenciovir alafenamide or a pharmaceutically acceptable salt thereot, and 200 mg
emtrigitabine.

This passage does neither specify that the dosage fonm is a tablet nor that emtricitabing
can be in the form of & sakt.

Concerning the feature of claim 1 relating to the “tablet” speciiic form, the OD observes
that it is the only galenic form specifically mentioned in the original application and is
recited throughout the original application. Hence its presence in claim 1 does not
present the skified person with any new teaching with respect to the original application.

As for the featurs relating to the "emiricitabine salt", all paragraphs which mention the
solid dosage form of claim 1 comprise further additional technical features such as "a
iolal weight of less Lthan 85C mg” (§10), "a coated iablet” (§12), segregation of BIC and
ienofovir alafenamide (§16) or a specific ptasma C,,,, 1o be achieved {§77}. The other
paragraphs referred to by P, L.e. §48, 50, 53 are not specifically directed to a sofic
dosage form as in claim 1.

The OD thus considers that introducing the feature "emtricitabine salt” in originat §8 to
arrive at claim 1 represents subject-matter which extends beyond the content of the
application as filed.

EPO Form 2016 §1 91731
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Date 23.12.2022 Shear 11 Application No: 16 7%8 0853.¢C
Date Feudla Demange 1>

The main request does not meet the requirements of A. 123.2 EPC.

B.  AUXILIARY BEQUEST 1 (AR1, filedt on 26-08-2022):
tcomprises 7 ¢laims among which 3 independent claims which rgad:

1. Atablet comprising 50 mg of the comgound of Formula ©:

or a pharmaceulically accepiable salt thereof, 25 mg tenciovir alalenamids or &
prarmaceutically acceptabie salt thereof. and 200 mg embtricitabine or a
pharmaceutically acceptabie salt thereof. wherain the tablet comprises 58 mg of the
compound of Farmuia | as & pharmaceutically aoceptabie salt thersof. 25 mg encfovir
alafenamide as a pharmaceutically acceptable salt thereo!, and 205 mg embiricitabine.

4. Atablet comprising 50 mg of the compound of Formula i:

)
,w\,i o A\e g’\‘? '\\\:/}:iﬁs\\
{:j:)'r*’ ¥, J‘A\‘. A \\‘\. ’ o S;&,f/f;\»-

“
)'M
i

or a pharmaceutically accepiable salt thereof, 25 mg tenofovir alalenamide or a
pharmaceutically acceptabie salt thereof, and 200 mg embiriciabine or a
pharmaceuiically accentable salt thergof, wherein the tabiet is a coated abiet.

7. Atablet according to any one of the precseding claims for use in ihe therapeutic
treatrnent of an HiV infection.

1. Admissibility (R, 80 EPCY:

O1 points out that AR1 includes a new independent ciaim 4 to repiace previous
dependent claim § and that this amendement is not caused by a ground for opposition
and leads to two independent claims of the same catsgory.

P answers that this amendment is a reaction tc the objection accerding to A, 123.2

EFO Fonr 2815 1.9 7RI
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Date Sy, 12 e 220 v HE 758 Gl5Sald
Date

Tre OD considers that this amendment is a fair attermnpt to answer ic an objection under
A 123.2 EPC towards the MR.

AR is admissibie.

£

123.2 EPC {extension of the supject-malter beyond the application as filed) or A, 123.3
EPG (extention of the protection).

2.1.  No objection is raised with respect o the requirements of A, 84 EPC (clarity), A,
1

The OD sees no reason o differ.
v

2.2 No opponent contested the validity of the priority for ART.

The OD censiders that the priority is valid.

3. Noveily {A 54 EPC}:

Os object that claim 1 lacks novelty over Dt

D1 was filed on 10-06-2015 and vaiicly enterad the European regional phase so that it
regraesents prior art according to A. 54.3 EPC.

Os contend that D1 §96 teaches a combinalion of 50 1o 500 g of sodium bictegravir
with 25 mg lenofovir alafenamide fumarate, tenofovir alafenamide hemiumarate or
tenofovir alafenamide and 200 mg emtriciiabine. D1 would further disclese that tablets
are the preferred pharmaceutical compositions (§65 and claim 21). D1 would hence
anticipate the subject-matier of claim 1.

¥ answers ’J 3 t H!Uif? zC" Qelo b’.iCl lS/COlllbiﬂaﬁOhS af@ e ‘u‘HCC.; to a!“‘wje :li- the SLEbCC’{'
j
atter Og v‘!ai!. 1

§96 of D1 does not disclose expressis verbis the tablet of claim 1. The closest specific
embpodiment in this paragraph recites "a compound disciosed herein (which is either BIC
or its sodium salt) is combined with 25 mg lenclovir alalenamide fumarate, tenofovir
alafenamide hemifumarate or tenofovir alafenamide and 200 mg emtricitabing”. The
next sentence statas that "a compound disclosed thereln {e.g. a compound of formula

PO Fonn 2816 01 .217R1
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-which is BIC sodium sall-) may be combined with the agents provided therain in any
dosage amount of the compound (e.g. from 50 mg to 500 mg of compound) the same
as if each combination of dosages were specifically and individually listed”.

It is observed that §96 does not speaifically mention a tablet. Further, to armve at the
subject-matter of claim 1 the following selections must be made: seiect tencfovir
alafenamide amaong the three possible lencfovir salts, seiect the amount of 50 mg of
8iC or BIC sodium salt. The last part of the fast sentence {of §96; does not change this
fact.

For these reasons, the O concludes that D1 does not anticipate the subject-maiter of
claim 1.

ART meets the requirements for riovely.

4. inventive step (A 56 EFC):

The oppenents regard D5 as the cicsest prior art document,

DS would disclose a composition comprising 50 mg dalutegravir (which is an integrase
inhibitor}, 200 mg emtricitabine and 25 mg tenolovir alafenamide {(p. 18-20}. The most
preferred composition would be a {ablet (p. 23).

The distinguishing feature between this teaching and the subject-matter of clamm
would be the use of 50 mg bictegravir as integrase inhibitor instead of 50 mg
dolutegravir.

The patent would not disclose any technical effect finked ic thie dilference.

rience the problem would be the provision of a fixed-dose combination in form of
tabiel comprising an alternalive integrase inhibitor, emtricitabine and tenoiovir
alafenamide.

«

Since the combination tenofovir alatenamide + emtricitabine would represent a fixed
“cackbone” in HIV tri-therapy the skilled person wouid have changed the integrase
inhibitor, i.e. dolutegravir.

To this end the skilled person would have turned to D3 which describes integrase
inhibitors and would have selected biciegravir because it would stand out as one of the
best compeunds according to several passages of D3 {ex. 1, 7, iable 4 p. 224, claim
42}. its dosage would be described on p. 35 of D3 and would anyway be a matter of
routine development.

D18, D28 or D28a could be used as an alternative 1o 03 since they would also hint to

Pl Ta)

the preferred use of BiC.
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Comments are alse submitted concerning P's post-filed data of D41 and D42 allegedly
dermonstrating the existense of a technicai effect of BIC over dolutegravir (D41} and of
e claimad tablet cver a tablet of B5 (D42),

P censiders that in view of D5 the objective technical probierm would be the provision ot
an e#fective therapy to treat HIV which provides near-maximal virologic response, can
be formulaled as a single lablet, provides minimised food effects, and which has an
improved resistance profile and improved forgiveness and barrier [c resistance under
conditions of suboptimal adherence. The foed effects would be described inex. 3 and 8
of the patent and confirmed by D36, the improved resistance would be described in D41
and the improved forgiveness in D42.

In P's view there would firstly be no reason for the skilled person o replace dolutegravir
rather than any of the other two active compounds, i.€. emtricilabine or tenofovir
atalenanide.

Further selecting BIC from the many active compounds described in £3 would suapiy
hindsight. D18 and D28a wouid rot provide any specific technical information hinting at
a specific selection of BIC,

Moreover it would he unrealistic to simply switch the 50 mg of doiutegravir for the exact
same amount of BiC.

D5 describes compositions to treal HIV infection which comprise dolutegravir,
emtricitabine and tenofovir. Several examples of such compositions are disclosed
among which one comprising 5¢ mg dolutegravir, about 206 mg emtricitabine and about
25 mg tenofovir, in particular tenofovir alafenamide (p. 20, L 1-2). D5 further states thal
ablet is the preferred dosage form (p. 23, 1. 8).

As admitted by alf parties, the difference with the subject-matier of claim 1 lies in the
presence of 50 mg BIC in the latier instead of 50 mg dolutegravir in the example of D3

it is not disputed that the patent itself does not contain any experiment comparing the
composttion of D5 and g tabiet as in claim 1.

As stated by P however, the patent shows that the composition of claim 1 has improved
icod effects over the same compaosition which comprises 75 mg BIC instead of 80 mg.

Hence the problem with respect to the teaching of DS is to provide an aiternalive
composition {ic that of D3} with good food effects to freat HIV infection.

The solution is the composition of claim 1.

P Forn 2016 81 81781
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Examples 3 and 9 of the patent demonstrate that it possesses good food eifects. The
anti-HIV effect is not actually shown in the patent but there is 1o reason to doubt that it
exists. This has not beer: contested by the opponents.

Having definad the problem as above, the guestion to be answered is whether it would
have been obvious for the skilied person to replace 50 mg of dolutegravir by 50 mg of
BIC.

The composition of D5 comprises three active compounds so that thecretically any of
these three compounds could be changed. In view of D7 howsver the Os' argument
according to which the combination tenofoviremtricitabine is a "backbone" in the anti-
HIV therapy can be accepied.

Thus the skilled person would have been led to replace dolitegravir rather than
tenciovir andior emtricitabine. Dolutegravir being an integrase inhibitor, the skilled
person would have turned to D3 which describes such compounds {p. 3. 1 1 1-12).

BIC corresponds to compound 42 in D3 Although D3 deseribes a great number of
possidle integrase inhibitors, it is noted that BIC {(compound 42) seems to posssse
adequate properlies as can be seen in examples 108 {lable 3, p. 221 giving a fair ICs; of
487 nM) and 107 {table 4 p. 224 giving the oral bicavailability, C,.., and AUC after orl
administration). BIC is also specificafly recited in claim 32 of D3. Thus even i BIC is not
actually singled out and merntioned as being the best integrase inhibitor among those of
D3, it certainly represents a good possible alternative integrase inhibiter ic dotutegravir
of D5.

Notwithstanding, it must also be assessad whether it would have been abvious to use
the same amount of BIC as that of dolutegravir ins the anti-HIV compaosition.

The OD cannot foliow the Os’ arguments according to which the siilled person would
have simply used the same amount of integrase inhibitor. it is noted that D5 iself
indicates {p. 16, 1. 15-18) that the daily dose of dolutegravir can vary from 2010 75 mg
per day, i.e. leading to tabiets possibly comprising amounis of dolutegravir different from

Similarly, other integrase inhibitors are administered at other varicus daily doses:

elvitegravir 150 mg (D10}, raltegravir administered at 800 mg or 1800 mg daily :
depending on co-admiristered agents {D21a. p. 1195) which aiso leads to tablets

comprising amounts different from 5 mg.

From the above, it cannot be concluded that integrase inhibitors are generally
administered at the same amount.

Consequently the skilted person would have had no reason 1o simply replace the 50 mg
of doiutegravir of the tablet of D5 by 50 mg of BIC.
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In summary, even if the skitied persen wouid have considersd replacing dolutegravir of
thie tablet of DS by BIC, he would not hiave had any hint concerning the adequate daily
dose and consequenily the amount of BIC to be put in the tablet.

More imporiantly and as explained above and illustrated ir the patent. it is shown that a
wahiet of claim 1, i.e. comprising 50 mq of BIC has beller focd effects than the same
tablet comprising 75 mg of BIC. Thus an amount of 50 mg of BIC feads 1o a specific
unexpectad beneficial effect which was not to be foreseen.

Hance not only would the skilled person have had ro hint as to which amount of BIC
was (o be put into the labiel, he would also not have been direcied to use precisely 50
mg of BIC.

For these reasans, the OD is convinced that the tablet subject-matter of claim 1 meets
the requirements for inventive step.

AR1 meets the requirements for inveniive slep.

Conciusion:

The opposition division therefore conciudes that, laking into consideration lh
amendments made by the patent proprietor during oppositicn proceedings, the patent
ard the invention to which i relates mee! the requirements of the EPL. The palent will
he maintained in amended form pursuant to Article 101(3}{a) EPC, provided that the
requiremenis of Rule 82(2) EPC are fulfilied.

PO Form 2915 01.34TRI
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Artlele 108
Decisions subject ts aupeal

<

{1) Ar appeal shall te from decisions of the Recening Section, Examining Divisions, Opposition Divisions anc the Legal
Division. It shaii have suspensive effect.

(2) A decision which dees nat lerminate procesdings as ragards one of the parties can only be appealed together wits
the tnal decision, unless the declsion aliows a separale appeal,

{3) The right to file an appeal agalnst decisions re'ating to the apperionment or fixing of costs in opposition
proceedings may be resuicied in the Implementing Reguiations.

Rule 97
Appea! against apportionment and fixing of costs

(13 The apporticament of costs of opposition proceadings cannot be the sole subect of an appeal

{2} A deession tixing

e amount of costs of opposition proceedings cannct be appesled uniess te amount exceeds
that of the fec for

appeal.
Ruie 98
Surrender or iapse of the patent
The decisior of an Opposition Divison may be appealed even # e European paient has been surrenderad in all the

cesignaied Coriracting States o nas lapsed i ail thosz States.

Article 197
Persons entitled to appeat and to be parties to appes) proceadings

arly 1o proceedings adversely alfeciac by a decision may appeal Any other parties lo
+

\ proceedings shall be
riies o the appeai procsedings as of right,

Article 108
Tune Hmit and jorm
Notice of appeai shail be fiied, in accordance with the tmnterneniiing Regulations, at the European Patent Oflice willin
two months of noiification of the decision. Natice of 2ppeal shait not be deemed 1o have been fled unti the fae for
appeal has been paid. Within four months of notilication of the decision, a statement selting oul the grounds of appea!
shail be fied w accordance with the Implementing Regulations.

Further infermation concerning tie filing of an appeal

{a) Notice of appeal can be filed in accordance with Ruie 1 and Rule 2013 EPC, by delivery by hand. by post, or by
techrical means of communication. The filing has to compiy with the details and conditicns and. where 30Propriate.,
any special formal or technical requt nts faid down by the President of the European Patent Office (R, 93(3)

RE)
(b} The addresses of the fiiing ofiices of the Furopean Patent Office are as foiiows:
i Europgsar Patent Office {i) European Paienl Office {i} European Patert Ofice
D-862386 Munich Postous 5818 D-10958 Berlin
Germany NiL-2280 HV Ryswiik (2H} Germany

The Netherlands

Fax: +48 88 25309-4485 Fax: +31 70 340-3016 Fax: +48 30 258 §1-840

EFO Fuer 2313 1130VRE
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The notice of appeal must contain the name and address of the appellant in accorca
41(2)c; EPC, an indication of the decision impugned, and a request defining tho su
slatement of grouncs of appeal the appeliant shall indicale the reasons for seting aside the decisicn impugred, or
Ihie extent to which # is o be amended, and {he facts and evidence on which the appeal s based (R 99(1) and (2}
£PC). The rotice of appeal and any subseguent submissions stating the grounds for appeal must be sigried {R.
50{3) EPOCY.

nee with the provisions of Rule
ect of the appeal. In the

{0y The fee for apneal is laid down In the Rules refating 10 Fees. The schedule of faes and expenses of the ERQ ora
referencs 1o the currant varsion is regularly published i the Official Journal of the European Patent Office under the
heading “Guidance for the payment ol fpes, expenses and prices”. Fee information is alse published on the ERPG
wabsiie unger www.epe.org/ fees.
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Description

TECHNICAL FIELD

2

{0801]  Phaimaceutical formuiations suitable for raating viral infectivns such as HIV are proviced, in particular solid
oral dosage forms inciuding the compouns of Formula §, emitricitabine and tenofove alafenamide.

BACKGROUND

ie 0002]  Humanimmunodaficiency virus, type 1 HIV-1) ing
heatth sigrficance. with approzimalely 35 eulion pseple nfecied worldwide {Jeint United Nations Programme on
>1I\/'A|Db\n AIDS). Globaireport: UNAIDS renorton the globat AIDS apidemic. 2043). Standars of care for the resim
of Hiv-1 infection uses combination aniirelrovical therapy {ART) 10 suppress viral reglication lo belcw deieciable hr‘x(a
increase G4 celt counts, an ! disense progression,

15 {00031 There is a0 & nead nedicatons o serve popuiainns with imited lreatrnens oplions s (e.g., children, women,
and the elderly}. in certsin situations, hess populations may have difficulty maintaining realment because of oifl hurden
fnumber of pifts to take cach day, as well as &fferent combinations of pills) or the size of the pills themselves, onee they
are soformulated nte a muitidnig composition. For examsle. thare is currentiv ns fixsd Sose combination ragistered for
once 2 day dosing {i.o., QD) for very young childran (e.g.. vourger than age 12 v i

2 {00047 A gozt of entiretroviral therapy is ic achieve viral suppression in the HIV infected pasient, Treabment guidetknas
published by the Unitze States Deparlmant of Heallhr and HMuman Services provide that actievement of vieal SUPPIEssion
requires the use of combination therapies, .e., severai drugs from atleast two of mors ¢ fug classas. in aodition, decisions
regarding 1 treatman: of HIV infected patients are corn; G whan the patient requires irestiment for other medicai
conditions {e.g., metformin, rfampin, HOV antivirals, hoanona: conifacemives, ele). Because the standard of care

23 requives the use of mullinle different drugs to suppress HIV, as well 25 1o lresl olher condiions e cal:ef‘-a r'ay be
expariencing. the poiental for drug-crug aution is 2 oriterion for solection of a drug regiman. As such, thers is &
need fus avtureuovifa‘thnrapws having a decreased potential for drug-trug interactions (e.q.. those that affect ransporiers
{2.¢., OCT-2} or aclivate receplors {e.g., PXR).
fOQOS’ WC  2015/188116 reletes to sodium (2R 5%,13aR)-7 S-dioxe-10 -{(2.4 8-gifluorobenzyicarbaroyd;-

30 2.3,4.5,7.9.13.133-vclabhydro-2,5-me! spyride1.,27:4 8] pyrazino{2.1 b1, 3oxaz epin- 8 sigio,

{0008} WO 2015/198137 relzies lo crystalline terms and oo crysials of (2R.58,1 ;Q)~8-hyrjroxy- 7. 8-¢ioxo-N-{2,4,68-

biflucrobenzyl)-2,3.4.5.7 8,13 43a-ocizhvdro-2. S-methanpyndolt ".27:4 Sipyrazno(2 1-b)[1, 2oxazepine- 10-carboxem-

ido, and pharma auac,dtfmmutatvm «and therapettic uses thereol, The citad document siso rolates to arysialtine forms

o sodium (2R .85 13aR3-7,9-6ickn-108-{{2.4 B-triifucrobe zyicarbamoyl)-2.3,4,5.7,9.13, 1 Sa-ncrahvdro-2,5-methanopy-

ndof Y .2"4 Sipyrazinof2,1-0]| 1. Sjoxazepin-B-clate Fomm 1.

i is & lfe-threatening and serous disease ofmajor nublic

I
=1

10007} 100323 relates to compounds for use in ine irealment of human immuncdedic iency virus {MIV})infec-
don.
{0808} WO 2013/118720 relales o he use ¢f the hemilurnarate fome of {8-HUR)-2-({SH{I8) 1-(isoproporyrarho-
mi)e:t’yhasnu:-J]phenc}.y;\hos;)hinyi}mclhoxy]mops Hadenine)(tenclovii atafenamide hemifumiarale) in combination with
4 cobicistal.
{06081 WG 2015/022351 refates o a pharmaceutical combination comprising (2) dolutagravie, (b)) emtricitabine ans
{c}tenoiovir or & prodrug rerent, wherein the compounds are presentin a specific weighi ratio andfer in specific amounts,
for use zs 2 medicament, in eatment of virat infection/diseass such as ar HIV infection.
0098) Thomson Reulors Drug Nows (2011) "Gilead and Tibotse finalize agreseaenl on single-tabiet MV regimaeny”
<8 reportod a kcence agreomont botween Giload Scicnces and Tibotoe Pnamacouticais for tho developrnent and con:-
msrciatizaton of o single-tablet regimen combining Prazista (danmevirt with Emiriva {emiriciiabing), GS-7340 ant co-
bicistai.
SUMMARY
L)
(0117 The preseat ivention i $ by he appanded caims,
{8012}  One embodiment of the invention provides z lablel comprising 56 g of Ihe compound of Fonnula &
55
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io o & phanacesticatly atike sall iherenf, 25 mg lenclovie sisipnamide or a pharmacsutically accepiable sail thereo!
and 2060 myg eminicilabine or a pharmaceutically actepiabie sall thereof.

B013)  In 2nother ambadiment of the wention, a tablet of the irwvention is provided for use in the therapeuic tresimant
of an HIV isfection

{00147 mpositions and orai dosage forme hergin inclutie 2 compound of Formiula §, {2R.58.132R)-8-hydroxy-
5 7 S-cicxo-N-{2.4 s-tdfluorobenzyl)-2,3.4 5,7.9,13, 1 3a-octshydroe-2 s.methanopynidol1’,2':4 5fpyrazinof2. -bii 1.2jox-

P

azepire-10-carboramide, having the following stru

)

20 H 7 ) L
O\i/ \N,/b\ ‘N/ \\'/"Q
5 & .
MR, ‘(f ™™ 0 24 Z E
23 G OH .

or & pharmaceutically accepiable salt thereof.
10015]  In ceriamn embodiments, the pharmaceutically asceptable salt of the compoung of Formula | is & compound of
Formuta |}, sodium (2R 83,12a8R)-7.9-dioxo-10-{2.4 S-triflucrobenzyiicarbamoyt-2,3.4.5.7.2,12.7 a-oclanydre-2,5-

3 nethanosyrico[1'.2:4,5lpvrazine(2, 1-bli | Tkwazepin-8-oizle, having the foltowing structure:

33
5
40
10161 Theinvenlarshave successiullyformulates an oral dosage fonm containiag the compacnsd of Fonmuta § tenofovir
siafenamide and emiricitabine. This orai dosage form is suitable for use in medicine, and in particular in eating virel
infections such as HiV,
i00171 inone aspect, a sohid orat dosage fonm compnising the compound of Formulalora pharmacautically acceptable
#5  sall hereol. iencfovir alafanamido or a pharmacautically zcceptable sall thereof, and erriricitabine or a pharmaseutically
acoeplable sali thereof is provided. In certzins embodiinents, the cosage form comprises 58 mg of the compound of
=armula | o & pharmaceuticelly acceptasle salt thereof, 25 mg wenofovir alafenamide or a phammaceuticaily accapiable
sail thereof, 2rd 200 mg emiridlabine, For instance, in certaln embodiments, Bie gosage form coinprises 50 mg of the
compound of Formiuda i 55 & pharmaceuticaily accepiable saltthereef, 28 mg fenofovir aisfenamide as a phermaceuticaily
80 scoeptable sall hereal, and 200 mg emriciabine. i cerfain embodiments, tie dosage om comprises 52 mg of the

compound of Formuls . 28 mg teaclovir atalenarmide hemifurnarate, and 200 mg endi
{0018} inanotheraspect a solidorai dosage form comprising 75 mig of the compound of Foimiula  as a pharmaceutically
acceptable salt thereof, 28 mg tencfovir alafenarmide as a phanmiaceutically acceplable sait thereof, and 203 mg eminc-
itabine is provided. In certain ambodiments, a solid oral dosage form comgrising 7% mg of the sompound of Formula |
55 or a phamaceuiically acoeplable sall hereof, 25 mg tenofovir safenarnide or 8 pharniaceutically acceptable seit thereol,
and 200 ma emtricitabine is provided. In certain embodiments, a solid oral dosage form comprising 78 mg of the com pound
of Fermuia |i, 28 mg tenofovir alafenamide hemifumarate. ang 200 mg embiicitabine is provided,
100191 The invenlors have found that ii is possible o formuiate solid oral dosage farms that are pharmaceutically
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acuepleble {.e. phanmacoiogically efficacious and pitysically acceptable) while redy the totai amourt of excipienis
aecessary to aclieve an acceptabie pharmacokinetic peofile. Accordingly, in one @spect & sofid cral dosage form is
srovided. cornprising 50 mig of the compound of Formuls L ora charmaceutically avcopatie salt thoreof, 25 mg ienofovic
alaieaamide ¢r & pharmacsuticatly acceptable sall theraof, and 200 mg emincitebine or a phanraceutically acceptabie
sail hereol, wherain the dosage form has a toial weight of Joss than 850 my fe.g. less than 800 mg orless than 730 mg
of iess than 700 mg).
{0820 in ancther one aspest a solid oral eosage form s provided, comprising 78 my of the compound of Formula |
or a pharmatsutically accepiable s=it therent, 25 ing tenofovir alafenamide c & pharmacevilcally acseplable sait hereof,
and 200 mg eminicitabine or a pharmaceutically acceptabie sall theraofl, wherein the dosage form has a total weignt of
0 iess than 850 mg (e.g. less Lhan 800 mg or lass than 700 mny).
180211 I anolher aspect, a costed abler comarising 50 mg of the compound of Forrmuis | or 8 sharmaceutically
accepleble sal thereof. 25 mgy tenofovir alofenam: amacettically zcceptabls sall theraol, 2nd 200 mg entric-
abine or & pharmasatiically accepiabie salt thereof is provided.
08221 In another aspect. a coated tablet comzrising 75 mg of the compound of Formuia | or a pharmacouticaily
I8 acseplable salt lhereol, 25 mg lenofovir aleferariide or 2 phanmaceutically asceptalle sait thereof, aad 200 0y erntic-
itabine or a pharmaczutically acceptatle salt thereof is provided.
0623} In ancther aspact, a tzbiet comprising 52 mg of ihe compound of Formula il, 28 mg lensiovir alsienamide
hemifumarats. and 200 mg emtricitabing is provided,
{08247 In anolher aspact. & tabie! comgnsing 78 g ol the compound of Forrauta i, 28 mg enofowr alafenamide
2Q hemifumarzgte, and 200 mg emtricitabine s provided.
108281 1n anoiter aspack. a Lablet comprising (&) 50 my of the com pound of Formula tor & pharmacautiosliy scceptabic
s&ii therent, (b} 25 mg tenofovir alafaramise or a phammaceutically acceptaple salt therec!, and {c) 204 mg emtricitabine
or a pharmaceutically sceepiable salt thereot is provided, whorein &) and (b} are segregsated, and wharmis the tablet
has & letal weight of less than about 1.5 g (&g, less than aboul 1 g). Typically, (2) and (b) are present within separate
2 layers in & mulllayer l2bi
0826] In another aspect. a lable: comprising (&) 75 mg of the compound of Farmula | or & pharmacsuticsily acoeptabic
seii thereof, (b} 25 my lenofovir alsfenarmice or a vhanmiaceutically acceptable sall thereof, and {c) 200 mg emtricitabine
or @ pharmaceutically accepiable sali thereof is provides, wherein {a} and {b} are segregaled, and wherain tha labiet
has a iotal weight of less than about 1.5 g (e.q.. less than about 1 g}, yricatly. (a) and (b} are present within separste
30 layors in @ muliayer tabiel,
{00271 in another 2spoct. & tablel comprising from 5.5.-11.0 % wiw of the conpound of Formuiz 1 or & pharmaceuticaily
acceplabie sail thereof, 3.C-4.8 % wrv tencfovir alafenamige or a pharmaceutically acceptable sak thersol, ancg 25-39
% wiv emiicitabine or & pharmacoutically acceptable sait thoreof is provided, where the weight porcentagos denote 2
stoportion of ine whole i3bizl. In some ambodimenis, (a) the compound of Formula | is pr i 25 of the comgound of
Fermuia B andior (b) the tenofevir alafenamide is present as tenofovir alafenamide hemifumarate.
{0028] in anoiher aspect, @ iabiet compnising from 9.5-11.5 % wiw of the com pound of Formuia | or 3 pharmaceuicaity
1z it thereo!. 2.5.4.3 % wiw tencfovic alalenamide or o pharmac sticatly acceptable theredl, and 26-33
% wiw emidcitabine of & phannsceutically acoeplable sai therenf is provided, where tive weight percentages danote 2
oroputtion of the whole 3tiel. In some embodimenis, (a) he com pound of Formida tis present as of the compound of
Farmuia B andior (b) the tenofovir alzferamice is present as tenofevir aiafenamide hem arate.
80281 The inventors have found that the use of = fixed Sose combination may assist in achieving appropriate phar-
macokinelic paremeters and/or adecuate tablet stability. in addition, the use of a raultiiayer tablet &s a particular lype of
fixed dose combination may also provide pharmacckingtic andfor stability benefite. According!y. in another aspect a
fixed dese sombinati: biet somprising (8) the compound of Famiia  or a pharmaceutically acceolable salt thereof.
“5 b} tenofovir alafenamice or a phamacoutically acceptabic salt ihcreof, ard {c) cmrcilabine or a pharmacetticaily
acueplable salt thereof is pravided. Additionally, multilzyer iablet somprising (2) e comipound of Formulz | or a phar-
maceutically acceptadie szt thereof, (b} tencfovir alsfenamide or a phanmaceutically acceptable sait thereo!, and {c}
emiricitabtine or a pharmacsuiically acospiatie salt ihereof is providea.
{0U38] In arother aspact, & kit compiising (&) a tablet comprising the compaound of Fownula i or a pharmasetically
i accepiable sail thereo!, lenofovir slglenamide or & phammaceutcaly aceeplable salt thereof, ang emincitabine or a

b4

I

ar &

<

P

2

EY
<

shanmaveuhicaly & shie sall thereol, and (b & desiccant {& srovided.
{0031] Methods of praducing sofid oral dosage forms such as tableis are aiso provided. &s discussed in more detait
below.

180321  In addition. methods for treating patients are prov:ded. which are also discussed in morz delail below.
BRIEF DESCRIPTION OF DRAWINGS

10633)
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Figure 1 shows the resuits of studies caivied owt on Formulaticns |
of the Compound of Formula il 85 @ single sgent cornpared o a bi-layer using fasted simulated ntestinal ud
dissaluiinn maediur,

=4, F2, and F8 o assess the dissolution of 78 mg
rG asa

5 2

5 Figure 2 shows ihe resufis of studies cartied cut on Forawdations F1 and P2 to assess ihe dissolution of 78 mg of
ths Compournd of Formiula 1 as a single agent compared 1o a bi-layer using fed sirmulated intestingl fluid as 2
dissolution reediun.

Figure 3 shows the rasults of siudies camied out on Formulations F1, 72, F4, £5, and F& {0 assess the dizsolution
ic of T8 myg of the Campnund of Formuls i in tablets eagiaining vaious excipients.

5 of stuties carried cut on Farmulations F7 and F8 o assess the dissolution of 52 mg of
amuta il as a single ageni compared Lo a bi-layer using fasied simulated inlestinal fud as a

Figure & shows the r
the Cornpound of &
dissclution medium

5
Figure 5 is 2 flow diagram ilfustrating the preparation of a tablet formulation containing he compound of Formula Ii.
Figurs 8 iz 3 flow giagram iluslraiing the preparation of 2 tablet formuiation cortaining the compound of Formula
i, emtitcitabine, aad tenofovir alafenavide hemifumarale.

20

DETANLED DESCRIPTION

i0034]  Typicatly, the oral dosage forms diselnsed herein comprise ties sictive phamacentical ingredients: tha come-
sound of Fernwuta | {or 3 phaamaceuteally zeceptabia sall thereof}, tenofovir slalenamide {or a pharmaceulically accept
28 able seil iherend), and emidicitabine {or & pharmaceutically acceptable sait theress).

{2R,55,15aR)-8-Hydroxy-7,9-dloxo-N-(2,4,6-trifluorohenzyi)- 2, 3,4.5,7,9,13, 1 3e-octafiydro- 2, S-methanopysi-
dof1’,2:4,5]pyrazincl2, 1-b}{1 . 3joxazepine-t0-carboxamide

30 10035] {28,558, 13aR)-8-Hydroxy-7.9-gloxo-N-(2 4.8 tifluorohenzyt)-2,3.4,6,7.9,13.1 3a-ostahvdro- 2.5-methanopyri
do| 1,24 Slpyrazino]2.1-bi[1,3joxazepin: - 10-carboxanude (Formulz §}, is 2 potent HIV integrase inhibitor with in vitro
activily against wilts type HIV-1. It has the iollowing formulz {see WO2014/100323%

]

35

, @] 3
r H /\\/)1L ;
/\)\V\N \i N \J\
i ! [ i
A, N AR D ~
\ ‘\ \ﬂ/\\l//\ 0 E Z F
£ ¢ OH
{0036} its IUPAC name is (2R 58,13aR)-8-hydroxy-7.S-dioxu-N-(2.4 E-lifluorobe rayi}-2,3.4,5.7.9,13.13a-oclahyire-
2 5-methanopyridol 1,24, 5ipyrezinol2.1-6l[1, 3joxazepine-10-carboxamide. ks CAS pame is 2.5-Methancnyr-
dol1',27:4 Slpyrazino(2.1-b)[ 1. Sloxazepine-10-carbexamide, 2.3,4.5,7.9,13,123-sclabydro-§ hydrory-7 . S-dioxo-
25 N-j{2,4.8-influorophenylimethylf-. (2R.58,12aR}. ihe compound of Formulz s a weak acid with pKa cf£.6. Thaagueous
solbility of the oompouns of Formsla | fres acid is pH-depeadent, wih solubility increasing with increasing pH, with a
maximum at pH 10.5.Tne chemical stability of the compound of Formula His also pH dependent, with maximum stability
al pHl 4. The coinpound of Fomida | is considered & BCS Class 2 comnpoiind, with $ow solubiiity 267 high permeabitity.
i0837] Sclid oral doszge forms disciosed herein include the compound of Formula i, usuaily in the form of 2 phamma-
59 ceutically accepiabie salt. The compound of Formula tcan be present within an oral dossge fom in solvated o unsolvated
taym, and references o "Formula I include both of lhese forns. Typicelly, the compound of Formuia §is in the form of
the compound of Formulz |, having ihe formuls beiow:
59

[
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0038]  In ceriain specilic embedimants, sofid oral dosage forms mnlaining 50 mg of he compound of Formula ), e.g.
ic as about 52 mg of the comgcind of Forands B, are provides.

9039]  In cerlaw specific embodiments. sold orai dosage forms contair ning 75 my of the compound of Formula |, e.q.

as about 78 mg of tha compaund of Farmulz 1, are provided.

106407 As used herein, and in the absence of a spesific referense io a particular pharmaceutically accepiabie sali

andir solvate of the sompound of Formulz | (&.9. Formula 11}, 2ny dosages. whelher xp'earc’d in €., milligrams or as
15 3 % by weight, should be iaken as referring to the amount of the compound of Formula © frse acid. /€. the amount of!

\>/ \ﬁ/\/\ e F

O OH

28 100411 For exampie. therefore, a reference to 50 mg of the compound of Fomula 1 or a chamaceutically acceptabie
#or solvate thereof means an amount of the compound ¢f Formulator a pharmaceutically acceplable salt andlor
sofvate thereo! which provides the same amount of the compounc of Formuia | 3s 50 mg ef the compeund of Farmula

’094 For examsie. therefore. a reference to “75 mg of the compound of Formula | or a phameacey stically acces

30 st andfor solvate thereof means an amoun! of the compound of Formuala 1 or a ph armaceutically acseptable sait andfs
soivate thereof which provides the same arount of the compouns of Formata | as 75 mg of the compound of Formula
i fres anid.

Yencfovir alafenamide

iy
4

{0643} Tenolowsr alafenamide (TAF) is a nuciesiide reverse wansonptass inhibitor having the formula below {see
WOG2108241 A2).

w0
N
3
t\'/
J o
L o Haoen
5 NN B
2 A
CH =
N H.(c"‘"ﬁ)/o\/
v H
O H
5

{0844} s IWWPAC name is  (S)-isopropy-2- SR 11 -{E-ann-GH-pusin- O-ylnopan-2-vhoxyimelhyi phe-
acxyjpiesphoryliaminolpicpancate. itis alsc referred io as (§-{R)-2-[{{S)-I{3)-1 -(isopropexycarbonytiethvifamino]pha-
aoxyphosphinylil-methoxyjpropyiiadenine). Tenviovir alafenamice s & wesk base, wilh a pKa of 3.9, its solubility in-
creases with decreasing pH. with a maximum sclubility 3t ebout pH 2. Tenofovir alafenamide is considered 3 3OS Class
55 3 compound, with high equilibrivrg solubitity aad tower apparent permeabisty.
100451 Selid orat dosage fomms disclosed hercin indlude tenclovir alafenamide, us ually inthe fermof a charmace iy
accaptable sall. Tenoiovir alaforamide can be prosent within an oral dosage form in soivaied or unscheaied form, and
ieierences lo "lenclovir aiafenaimice” inciude both of these forms. In parlicitiar, tenaiovir alafenarmide may te assomaied
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ienofovir alefanamide is i the ferm of tenofovir

with fumarate, sush as monoiumarate or hemifumarate, Typically
atafenamide hemifumarate having the formula beiow {see V

) Ny o
| H Iy
i sy o]
VIS <’ i |
Sy N g 7 1 &
Loobye A
P NH POy i
ic CH Or e

. e
ey Y
Y

100461 As used herein, and in the zhsence uof a spesific reference i & particular pharmaceulically acceplable salt
5 andlor solvate of tlenniovic slafenamide, 20y dosages, whether expressed in e.g. mahgrams of as 3 % by weight, should

be taken as referring to the amount of iencfovir elefenamide. i.e. the amount off

;i\ng
2 PN
Y
%N N s
N i
TN B
2 = hH
CH; i
3Hqc\“\;ro\|/
H
i

32 B047]  For examgple, therefore, & reference to "25 mg lenofovir alafenamide or & phamaceuticsity accepable salt
andjor solvaie thereo! maesns an amount ¢f tencfovir alafenamide or & pharmaceuicslly accaptable salt and/or solvate
thareoi which provides the same smount of tenofovir slaienaride as 25 mg of tenciovin alafenamide lree base.
{0048] The arncun: of tanciovir alaienarnide in a solid oral dosage forrn provided heyein is generaily betaesn 10 mg
and 30 mg. for instance within he range of 20 mg 0 30 mg. and msre typically bely 24 mg znd 28 mg. in ceriaig

35 specific empadiments, solid oral dosage torms containing 25 mg of tenofovir aiafenamide e.g. as abour 28 mg oftenofevir
alafenamide hemifumarate, are provided.
Emtricitabice

L] 100491 Emtriciiabine (FTC) is a nucieoside reverse transcriptase inhibitor having the formula below:

106807  1ts iUPAC nameis 4-amino-5-fiuoro- 1-{{2R,5 8)- 2-{hydroxymethy)-1 3-nxathiolan-5-yhj-* 2-dikydropyrimidin-2-
Gie. iLis aiso referred (o a5 S-lucia- 1-[(2R,58)-2-{hydroxymelhyi}-1. 3-oxzthiolan-S-yileylesiae. lis cutrently authonsed
48 parl of EMTRIVAD (embicitabine 200 mg). TRUVADAE (emibicilabine Z0€ mg, tenofovir disoproxit fumaraie 208 mgh,
ATRIPLA® {emiricitabine 200 mg, efavirenz 600 mg. tericfovir disoproxit fumarate 300 mg) and STRIBILD® (emtricitabine
200 myg, cobicistai 156 mg. tenoiovir disoproxii fumarale 300 mg, ehitegravir 158 mg) and COMPLERAB/EVIPLERA®
{rilpiviring 25 mg. emiricitabine 200 mgq, tencfovir disoprexil fumarate 300 mak
55 10651] Emtrictabine is a free base, exhibiting a pXe of 2.65. Solubiliy is enbanced under acicic conditions. Itis
considerad a BCS Class 1 compound, with high solubility end high permeability,
§0052] Sofid oral dosage forms disciosed hercin indude emirizitabine, optionaily as 3 pharmaceuiically avceptabic
sall. Emirictabine can be present within 20 oral dosage form in solvaied or unsolvated form, and references 16 "emtic-

I
&
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tabine” include both of these fonms, Typically. embriciiabine is present as a fres bese.

{0053} As used herein, and in the sbsence of 2 specific reference to a particutar pharmaceutically acceptable salt
aadior soivate of emiriciabine, any dosages, whethor expressed in 2.g. milligrams or a3 a % by weigh:, should be taken
as refeing o the amount of emtricitabine, i.¢. the amount of:

N P f/ RN
‘/‘::7.:/' ) ,’ :‘H
= e S

10054 For exampia. erafore, a reference (o "200 My erriricizbing o7 e pharmaceuticaily 2cceplabie salt andior
solvate thereol’ means an amount of emtricitabins or 2 pharmacautically accapiatls salt andlor sotvate thereof which
piovides e same anount of eniiiciatine a5 200 g of emiricitabine free base.

f0055] The arnount of emliicitabine in & solid orai desage form provided herein is generally between 180 mq and 220
mg. for instance hotween 198 mg and 210 g, and morn typealy botwasn 195 g and 228 mg. in certain spocific
embodments. solid oral dosage forms containing 200 mg of emtncitabine ara providad.

Sofig oral dosaye forms

D056]  Theinventors have successhliy formidated the comnpound of Fomiuiat, enitrickabine and toacinvir zigieramice
in a single, stable dosage form thal is pharmacelogically efficaciaus and physically accopatde The solic aral cosags
forms disclosed herein ate intended for phamaceutical use in huimian subjects. Accardingly, they imust be of an appro-
priate size ans weight for ora! human administration (s g. they shouid have @ ioiel weight of less than about 1.5 g, e.g..
i an about 1.0 g), in addition 10 beiig therapeulically efficasious.

{00571 In ceriain embodiments, formulations of the thres sctive ingredients into a solid oral dosage form which has a
tetal waight of less than sbout 1.0 g are pravided, for instance loss than about 800 g, of even lass than about 750 mg,
oraveniess than 700 ma. This s advantageous given that TRIUAE O® {abacavir sulfate equivalent to 600 mg of abacavir,
delutegravir sodium equivalent 1o 50 my of solutegravie, and 300 mg ol lamivagine} bas & fotal weight of more than about
1000 mg, based on tha weight of the achve ingredients in each iabiet {due te the amount of excipients that sre required
f produce a pharmacautically acceptable tabled). The provisian of a relatively smalt dosage form (i pariicular s tabley)
fepresants & cilnival advaniage becauss it may be expecied o insrease patient convenionse and thus compliance as
compares in {arger dossg ch are more burdensome for patients to swallow. in spedific embodiments, the
solid oral dosage form disclosed herein has & iotal weight of batween 700 and 750 mg. in sedain embodiments, the
song oral dosage form disclosed herein has a [ctal weighl of between 700 and 725 atg, Of about Y00 mg. In specific
embodiments, the solid aral dosage form disclosed herain has a lotat waight of belwaen about 50 and about 750 my,
batween aboul 100 and shouwt 7560 myg, tetweer about 200 and aboul 750 mg, or betwesn about 250 and aboul 750
mg. The presently disclosed dossgs forms may comprise less than 800 mg of exgipd ueh & | thze 500 mg of
exaipienis, or less than 450 g of exdpients. For example, solis oral dosage lonns disclosed hevein may comprise
between 300 and 800 mg of axcipients. or between 350 mg and 500 mg of excipianis. or between 408 mg and 500 mig
¢iexcipients. Mest tyoicaiiy. solid oral dosage forms disclosad herein comprise between 425 g and 480 mg of exapients.
in such embodiments, the dosage forms comprise as active ingredients {aj 50 mg of the compound of Formula | or &
sharmaceutically acoeplable salt theresf. ib) 28 mg ienofovir alaicnamide or a pharmacoutically acenptable salt ihereof,
and {c} 200 mg emtnicitabine or & pharmaceutically acceptadle salt thoreof. in cortain embodiments, the desage forms
somprise as aclive ingredients {a} 52 mg of the compaund of Formula 0. {b} 28 miy tenalovir alslenamide hamifumarate,
and e} 200 mg ernincitabine. In some embodirments, the cosags farms comprise as actve ingredients (&) 75 rg of the
compound ¢f Formula | or & phanmaceutiatly aceepabie sak theraof, (b} 23 ing ierofovir alafarianude or 3 phammace-
fically acceptable sait thereof, and (¢} 200 mg emtricitablne or a pharmaceutically accepiabie salt therect. in cartzin
embidimants, the ¢ #} 78 my of the compound of Sommula f, (b) 28 mig
ienoiovir aialenaimids niftinaraie, and () 200 my erruiciabine.

{0058] The solid oral dosage fomns cisciosed herein will lypically be in the fom of a fixed dose combingtion iabiet.
This is because the inventors have found that the use of fixed dose combination tatdets midy assist in oplimizing the
pharmacekinelic properies of the active ingredients, particutarly the toiat exposure of the compound of Formuiz i or a
pharmaceitically asceptabie sak thereol, as maasueed by arza unser the surve (AUC) and Crnaxe I0 particular ermbog-
i o solid oral dosege forms disciosed herein are in the form of 2 multilayer tablet. In cedain embodiments, the
usc of a fiked doso comtinations, e.g., mulfilayer tablets, may 2floct the dissolutinn profite of one or more of the active
ingredicnts within the dosage form, and is therciore likely to have an impact on the i vive pharmacokinztics of the
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cular. it has teen observed that the dissclution ¢f the cempound of Formuia | {e.g.. as Formuia 1)
varies depending on whether the tebletis in & fixed dose combination formulation with tencfovir elatenarnide and em-
i hether the iabiot is @ monolayer or mulifayer tablel. # has also been observed that the presence of

] of the active ingradients within the dosage form. The provision of @ tablet with parlicuiar pharmacokinetic parameiers,
©.g. pharmacokinetic parameters is & pariicuiar advantage afforded by the gresant disclosure,

0052] i cne embodiment, 2 multiizyer tablet comprsing {a) the compouns of Formule tor & phamaceutically ac-
ceptabie ealt theteof, (b] tencfovir alafenamide or @ pharmaseutically acceptavle sall thereo!, and (¢} emuiciiabine o &
pharmaceuiicatly zcceptabie salt thereof is provided. Typicaily. each laver coniains at least one of {z}. (b}, and {c}. For

¢ inalance, in cenaic embodimants, the table! comprises a fiesl RRyer comprising (7} e sompnuné of Formuia L o 2
sharmaceutically suceplable salt iherac!, and a second layer comprsing {b) lencfovty slafenamude os & pharmaceulically
acoeplable salt thereof, 2ad further comprises (¢} emtricitabine or a phannaseuticaly acceptabie salt therasi 1 such
embodimenis. typically the first layer is subsianiially free of tenofovir alafenamide or 2 phanmaceutically acceplabls salt
tharaof, andior the sacond laver is substantially free of the compaound of Formula | or a phamaceutically acceptable

15 salt thereol. In one errbiodir the first layer & substantially ivee of tenofowr alalenamide or & pharmaceutically so-
cepiabie sail thereof {e.q. the first iaver contains jess thaa 1% by weight teacfovir alafenzmide or a pharmaseviicatty
acceptable sab thoraoi}, and the second fayer is substantiaily free of the compouad of Fornula | or @ pharmaceutically
acceptable sail therest {6.g. the sacond layer comains 19se than 1% by weight of the compound of Formula lor 3
ghannaceutically acceplabie salt thereof).

e {00801 A pavticuiar embodiment provides a tablet. wherein the first layel comprises the compound of Formula for 2
aharrna alty aciepiable salt thereof {e.g.. Formula ) and is substantially frec of lenciovir alafenamids or 8 phar-
maceitically accepiabie salt theven! (e.g.. the frst layer contains less than 1% by weight tenofovir ata? vide of 8
oharmaceutically acceptabie sait ithorech}, and the second layer comprises nofovir slafenamice or a pharmaceuticaily
acceplable salt thereo! and ermtricitabine or & pharmaceutically acceplable sait thereof and is substantially free of the

25 compound of Formula | or 8 phanmaceutcally accepiable sail thereo! {2.9. the secend tayer conlains less than 1% by
wizight of the compound of Farmisia L or 2 pharmaceutivally acceptadble salt thereci), ine cufar embediment, atablet
is provided, whesein the first layer comprises 52 mg of the compound of Fomula It and is substantially free of tenofovis
alafenamide or a pharmaceutinally acceplable sali thereol {e.g., the first layer contains fess than 1% by waight tenolovir
atafenamide or a pharmaceulically accestatle salt thereof), and the second layer conmiprises 28 mg tencfovir ajafenany

0 hemiumarate ans 200 mg emiricitabine and is subslantially free of the compound of Formuuta | or o pharmaceulically
acceplable sait thered! (e.g. the second izyor contains less than 1% by weighi of ihe compound of Formuta 1 or &
sharnaceuticslly accepiadie salt thereof), wherein tha first fayer hae a lotat weight of iess Ihan about 409 mg. such as
about 325 mg, snd the second layer has a tomi weight of less than about 450 mg, such as about 380 mg. In one
embodimant, the layer containing tenofovir aiafenamide of a pharmaceutically acreptable sall thereot does not coniain
tactose angfor starch. in cne embodiment, the fayer taining the compound of Sormuia 1 or a phanmaceutically ac-
ceptanie sali thereof does not contain lactose, crospovidone zndfor sodivm stearvi fumarate.

0064] A particuiar embediment pravides a tablel. wharsin the first laver comprises the conipauad of Formuta L or 3

gharmaceulically acceptable salt therec! {e.g., Formula 1) and is subsiantially frae of emiriciabine o1 & charinaceulically

acceplable salt thereo! {e.g., the fistiayer contains tess than 1% by weight emtricitabine or a plarmacatlically accepstable
w4 sait thereo!), and {b) the second layer comprises iencfovir alafenanvide or 2 pharmaceutically acoepiable sait thersof
and amits e or a pharmaceutically accestabie salt thereof and is substantially free of the compouns of Farmuia
or @ pharmaceutically acceptable salt tnereof {e.g. the second iayer comiaing jess thin 1% by weight of the compound
of Formuta t or a pharmaseutically acceptable salt thereo?). in a particuiar embodiment, a tabiet is proviced, whersin (3}

: firstlayar comprises 52 mg of the compouind of Formuta I undis substaniialy free of emaicilabine of a pharmaceulicaily

#5 acceplablo sait thoresi{e.g., the firstiayer contains less than 1% by weight emitricitabine or a pharmaccuiically accoptabio
salt thereof), and {B) the second layer comprises 28 mg iznofovir afafonamise hemifumarate and 200 mg emtricitabing
and is substantially free of the compound of ~ormula | or & phammaceutically acceptabite salt thersof {e.g.. the second

i
&

=

fayer contains less tian 1% by weighi of ihe compound of Formula | of 8 pharmacaiically acceptable sali thereo).
wherein the first iaver has a total weight of fess ihan about 400 sng, stich as abow 325 mg, and the secons tayerhas a

o
(33

iolal weignt of less than about 450 mg, such s about 38C myg. in one embodiment, the fayer containing emtricitabine
o 8 pharmacewlivaliy acceptabla sall thereof doss nat conlain lasiose andfor starch. I one embodiment, the layer
containmng the compound of Formiula | or 8 pharmaceutically accepitabie salt thereof does not contain lactose. crospovi-
done andior sodium steary! fumaratie.

i00621 A particuiar embodiment provides a tablet. wherein the first fayer comprises ihe compound of Farmula | or &
55 phamaceLticatly acceptable salt thereo? (.., Formyiz If) and is substantially free of tenofovir alafenamide and emtric-
itebine or 2 phamaceutically acceptable sall therecf (2.9, the firstlayer contains less than 1% by weighi each of tencfovir
atalenamide and emtriciiabine or & pharmaceuticaily acceptable saii thereof}, and (b) the second layer comprisas tenofovir
atafenarmide or a sharmacewically ecoepiabie sali thereof and emiricitabine or a pharmacsutically acceplabie salt thereof
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and is substantially free of the compouns of Fomnula | or a pharmaseutcally asce ptable salt thereoi fe.g. ihe second
layer contaings less thar 1% by weight of the compound of Formula § cr & sharmaceutic ilv acceptable salt thereof). In
a paricular embodiman, & tabict is provided. wherein (@) the first layer somprises 52 mig of the compound of Parmuta
it and is substantiaily frea of tencfovir alafenanude and emircitabine or a phamacoutc ily acceoizbis sait thereof (a.¢.,
5 2 firstiayer contains less than 1% by waight tenofovir atafenamids and emincilabing or a pharmaceutically 2ecegiatie
salt thereof], aad {b) the sscond layer comprises 23 mg tencfovir atafan hemifurnarate and 200 mqg emiricliabine
and is substantislly free of the sompound of Fermuta | o 2 pharmaceu ole salt thereof {e.g.. the second
layer containg fesa thar 1% by weighit of the cormpound of Formuls | of 8 pharmaceuticaly scceptable sa!l thereof),
whierein ihe first iayer has a total weight of iess than about 400 mg, such as about 326 mig, and the second layer hag a
ie fofal weight of less than ahont 456G mg, such as about 380 mg. In ane embndiment, the i ining tenofovit
aiafenanide snd emidailabine or 3 pharmaceuticaliy scceplable salt thersof does not cantain taclose sndlor starch. 1n
one embodiment. the fayer containing the compound of Fomuls | or a phierimes alt theseof does
nct contain lactose. crasgevidone apd/or sodium stearyi fumarate
00631 In a pasicular embodim
Forvuba

settcally sccentable

1. & tablet is provided, wherein {a) tha first layer comprises 78 mg of the compoung
and is substantially free of lenniovir alafenarmide o 5 shammaceulically acoeptatie salt thereof {e.g the
firstiaver contains less than 1% by weight tenofovir alafenamide or a pharmaceuticelly acceptable sait thereof). and (b)
the sesond layer oomprises 28 mg iancfovir alalonamide hemifurnarmte and 200 mg emlicitabine snd is subsiantialy
irse of the compound of Formuls | or a pharmacseuticaily accepiabile sail thersof {6.q. the second layer contains less
hae 1% by weight of the compound of Formulz | of @ pharmaceutically asceptable sait therect), wherein the first fayer
20 has a lotat weighl of fess than zbout 400 mg, such as about 355 mg. and Ihe second fayer has a total weight of less
han about 459 mg, such as abou 382 mg. I one embodinent. the layer conlaining tenofovir alefenamide or 8 phar-
macewtically acoeptable sz hereof does not contain Iaciose andror starch.
{1664] Uniess otherwise specified. the terms "firs] layer”. "second layer”, "third layer” and so forth 6o not apesiy 3
particuiar orcer or oientation of the mullitayer tabist formulations disciosed herain. Rather, these terms are vsed to
distinguish the seclions of the composition from each olher and ic specify the sharesieristics or components of each
section or compariment. By way of exampie, in an embodiment, a iztdat is provided wharesin 2 first laver eomprises 52
mg of the compound of Forreuia H and is substantially frae of teacfovir atafensmide or a phanmaceulically acceptabie
sail thareof {e.0.. the firstlayer contains less than 1% by weight tenofevir alafenamide or & phannaceulically acoapta
sait thereof), and {b) the second layer corprises 28 mg tancfovir alafenamide hemifumaraie znd 200 mag emtriciiabine
3 aad is substantially free of the sompound of Formuia | or 5 pharmaceutisally acesptabls salt thereof {e.g.. the second
lzyer contains foss than 1% by weight of the compound of Formula | or a pharmacauically acceptable salt thercot),
wheiein the first fayer has & lotal weight of fess than abou: 400 mg. such as abou! 325 mg. and the secong layer has a
total weight of less than abous 450 mg. such as about 383 mig. The first laysr may be synthosizes firgt or may be
synthesized secand. The first Iayer may be on the hottam or may be on the lop or may be on 2 side. Tha 1erm *first

38 layer™ is oot Hmiting as to order and orientation.
{00865] The tablets disciosed herein are typicaly immediate refease fableis. In one ambediment. 3 tabiet is provided
which releasas atfeast 50% of the sompouns of Formula | or 8 phammacenticaly acospiabie ssi thereof in atiowt 20
minutes, measured using USP apparalus i, in 333 mL ol fasled sizte sinndaied intestinat fiuid, pH 8.5, ai 37 “C and
paddie speed of 100 rpn. In cerain enibodiments, the tablets disclosed herein release at least §0% of the compound
A%

of Fornuta | or a pharmaceutically aoseptable szlt thersof in 20 minutes, measured using USP apparaius i, in 333 mb

of 50 mii fasted staie simulated intestinal fuis, at 37 °C and paddle spead of 100 rpm. in some embodiments. 3 tablet

thal releases at east 70%: of the compound of Formuta | in 61 mimdes is grovided, measured using USP Apparaius il,

in 333 mL of fasted state simulated intestinal fluid al 37 “C and paddte speed of 100 rpm.

{00681 Tabicts disclosad Lieroin genexally have 2 hardness within the range 14-20 kP, and, in certain spacific

b ambodiments, have a hardness of P. Hardnoss can convertonily bo assessad by dnving an anvil io compress &
Ehlei al 8 constant loading raie until it fraciures, operaling in scooriznce with USP <1247> {using e.g. & T8 220,
ERWEKA GmbH, Heusensiamm Germany hardness teater).

{0667] Tablats Siscloses herein will generally have a frisbilily of <1% by weighl. Faability can be assassed according
1o USP <1246>.

59 i0068] The core of atablet provided herein may have aharcness o
10088]  Tableds will typically indodea one or more sipients should be corepatible with the oher ingiegiacts
of the fermulatior and physiclogicstly innocuous te the recipient thereof. Examples of suitable excipients are well know:
3 the parson skilled in the arl of tablel formutation aad may be lound &g in Handbook of Pharmaceutis cipients
{eds. Rowe, Sheskey % Quinn), 8th edition 2058, As used hersin: the term “excipients” is intended io refer to inter alia

55 bpasifying egenis, soiubilisers, glidanis, fillers. binders, lubricant. diluenis, oreservatives, surface active 3genis, analor

dispersiiy agents. The tenn als insludss agents such as sweeiening agents, flavering agenis, coloting agents, pre-

serving agents, and coating agants. Such componenis will generafly be presen: in sdmixtre within the iablet

006701 Examples of solubilisers include. but are not imited to. ionic surfactants (fncluding boll 1onic and non-ionic
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surfaclants such as soditim latry! sulphate. cetyltriimethylamimonium bromide. polysoriates {such as polysoitate 29
or 80}, polexamers {sush ss poloxamer 168 or 207). and macrogols. In & particular embodiment, a tabiet that comprises
tha comp of Formula i of a pharmaccutically acoepisb It thereof, includes a polvsorbate, in particuiar polysorbale
20. tn cerlain specific embediniants, the amount of pelysordaie 20 in & tablet disciosed herein i3 fess than about & mg,
5 sush as less than about 1 mg, or about 8.5 mg.
10071]  Examples of lubricants, glidants and flow aids include, dut are nol limited o, magnesium slearale, calcium
rarate. stearic acid. hydrogor 1 vogelable oil, glyceryl paimiles e, glycery! bahonate, sedium stearyi fumargte.
solickiat silicon dioxide, and tait. The amoun: of iubrdcant in & tablel is generatly betwean sbowt 0.5-5% by weight. in
sertain embodimenis. the amount of fubricant in a ablet is sbout 1.8% by weight. In certain specific embedimenis, tablets
0 disclosed herain inchide magnesium stearate. in certain el smbodithzats, the tablets disciesed harein do ant inelude
sodium stearyl fumarate. In cerlein embodiments, the tablel includes fess ihan aboul 10 g magnesium slearate. oF
less tha about 7.5 mg magnesiur stearzie. I cedain erbodiments, tie iabletincludes iess than about 8 rg magnesiurm
stearate, of less ihan aboul 8.75 mg magnesium slearate. tn ceriain embodiments, the tzbis! includes about 5 mg o
about 10 mg magnesium stearata. or about 6 mg to about @ mg magnesium stearate, or about 7 mg 1o abaut 8 myg
1% magnesiur stearate. or about 8 myg 1o abeul 9 Img magnesium slearate, or aboul &1 mg, about 8.2 mg. about 8.3 mg,
about 8.4 mg. aboul 8.5 myg. abou! 8.8 rg. about 8.7 mg, sbout 8.2 mg or about 8.8 mg magnesium stearate.
108721 Examples of disinlegrants include, bui are not imited Lo, starches, celluloses, cross-tisked PYP {crospon
sogium starch giycolats, croscarmalioss socium. ote. It ceriain embodiments, the tablsis cisclosed harein include cro-
scarmeliose sodivm. In cerigin other embodiments, the tablete disclosed harein do not inciude crospowvdons. In certain
20 embodiments. the tzblatincludes less thar aboui G mg croscannekioss sedium, or less than abowl 28 mg croscarmettose
sodium. 10 certain ambodiments, the tablet includes atout 33 mg 1o about 8) mg croscammaliose sodium, 6r about 40
mg 0 about 86 mg croscarmelioss sadium, or 2bout 43 mg o about 56 mq croscarmellose sodiurn, of about 45 mg.
sbout $6 mg, aboui 47 mg. about 48 mg, abnut 49 mg, about 80 mg. about 51 my, abowui 52 my or about 53 mg. &
about 54 mg, or about 55 mg croscarmeflose soditm.
28 {00737 Examptes of filiers (aiso known as bulking agerts or divents) include, bit are not limited 0. starches, mallo-
dexdirins, polveds (such as laclese), and cellutosas. In cortain embodiments, tablels provided herein may microcrystalline
ceiuloss. in cerlain other embodimentis, lablets provided hergin do aot contain lactose. In carlain embodiments, lebiels
arovide herain include less than aboul 330 mg microcrystelline celtulose, in pariicular less than abiout 250 mg micre-
arysizliine cetiulose, andior less than about 225 mg microcrystaline celiuiose. b ceriain embodiments, tablets proviged
230 horein include less than about 500 my miicrocrystaltine ceilulose, or less than sboul 4806 mg microcryslaitinge celiuiose.
or less thao about 400 mg microerystailine colivioss, or lese than atout 378 myg microciystatine cefilose. In sertein
embodiments. tabieis provided herein include about 250 myg to zbout 500 mg microcrysialiine celluiose, or abuut 300
iz 10 about 450 g microcrystaling collulose, or about 300 mg to about 400 mg microcrystatiine cellulese, or about
325 mg to about 3758 mg microcrystalline celiuipse, or sbout 350 Mg to aboit 370 mg microcrystaling aeliviose. In cerizin
ernbosi 13, tabists provided herein incluce about 300 g, or about 319 g, or about 320 reg, or abow 338 mg,
about 36D meg, or about 350 mg. or aboul 350 myg, or about 370 mg, o about 380 mg, or about 390 mg, of about 400
sy ainicencysialling cetiulngs,
{0074} Examples of binders indude, but are not limited lo, cross-inked PVP. HPMC, sutrose, siarchies, ¢l
10075]  In certein embodiments, leblets provided herein are uncoated. In certain other embodiments. tablets proviged
L4 herein sre coated {in which casz they inclusie 2 coating). Although unenated tablets may bs used, it is more ususl in the
chnicat satting io provide a coated tabisl, in which case 3 conventinral non-enteric coating may be used. Film coatings
are known in e arl and can be composad of hydrophilic polyrner maleriats, but are nel fimited to. polysacchands
reaterials, such: as hydraxypropyimethyi cetivose {HPMC ), methyicelliulose, hydroxyathyl cefiuicse (HEC), hydroxyoropyl
cethilose (MPC). pude(vinyla ton-cthylene giysols srig other wator soluble potymers. Though in certain eimbadiments
e wator eoiublo maioriai included in tho film coating of tho embodiments disclosed horein includes a single polymar
materia serlain other embodiments itis formad using & mixluze of more han cne polvimer. In cerlain erbodimients,
ine coating e vellow or brown. Suitable ccatings 1ncluda, bBut are not kmited 1o, polymenc film coatings such as those
eHmPIsing polyy aicohol 6.g. "Opadry® IV (which includes part-hydrolysed PVA, tianium diokide. sacrogol 3350
{PEG) and taic, with optonat colcuring such as iron oxide {2.9., iron oxide ved or iron oxide biask) s indige canmine o
iron oxide yelicw or FDBC yellow #6}. The amouni of coating is generally batween about 2-4% of the core’s weight, and
in certain speific embodin ahbou 3%, Unless spe tiy siated otherwise, whers Hhe dosage ionn is
io be understood that 2 referance Lo % weight of the tablet means that of the iolai lablel, ) e. inoluding the coating.

w v

Ned.
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21
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Pharmacokinetics
100761  In ocarizi embodiments, ihe pharmaseulicsl somgpositions discosed hersint result o increased systemic expe-

sure (AUCy, Cpayd for he compound of Formula |or a pharmaceutically acoeptabie salt thereof. in particular embodi-
ments, the multilayer tablei fermwialions disciosed hetein resull in increased systemic exposure for the coinpoting of
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Formula { or 2 pharmaceutically acceptatie salt thereof compared to a single agenl iabiet formulstion of the compound
cf Formula | or a pharmaceulisally accegiabie sailt theraol. In certair embodimenis, the muliilayer tsblet fermulation
resuits in an incroass of atleast about 20% in ihe systanic oxposure of the compound of Farmulal or ¢ sharmacouticaily
accepiable sall theract compared to a single 2gent teblet formulation of the compound of Formuia | or a pharmaceuticaily

5 acneptable sali theret!. in some ambodimanis, the increase in systemic exposure is aticast about 25% ur at feast about
30%. In some emibedimants, the increase in sysiernic exposurs is about 30%.

%)

max

i¢ 08771 O, is e maximuy: chserved plasmialserum sencenteation of sy
@078] I particulsr embodirments, s pharmacauticat compuosilion comprising a labist contal
ef Farrnnla | or a pharmaceitically acceptabie sali thereof, 200 mg emtricitadine or a gharmac iy accentab
thergol, ana 26 mg tenofovir alafenamide or a pharmaceutically acceplable sait thereo! provide & plasma Coypy Of the
compound of Formula | in fastes patients of fron: about 5200 to about 3900 Agimi. 6.5, 3bout 7100 ngimi,

L) {0079]  In cenain spenific embodments, 2 pharmaceulical composition compriging & tablel conlaining 75 mg of the
compound of Formulz | or 2 pharmaceutcaily accepiabic salt thercof. 200 mg amtricitebine or a pharmac
acceptable sall thereof, and 28 mg toncfovir alafenamide or a pharmaccutically acceptable sait thorodt provide a plasma
T Of oMtACHAbIRE in fastad patients of from about 17G0 to aboul 2860 ngimL. 6.g. about 2206 ngimL.

0980} In certain specfic embodiments, & pharvaceutica! composition comansing @ lantel containing 75 mg of the

20 compound of Formulz |or 2 pharmaceut:cally 2ccepiabis sali therecf, 200 mg emiricitabing or @ pharmzaceutically
acceptable sali thereof. and 28 mg tznofovir alafenamitds or a phanmaceuticaly acce plable sl tharec! provide @ plasma
Coren OF teniniovic atafenaride in fasied patients of from about 190 16 about 320 nginil, e.g. ehout 236 ngmL,

{00811 in rertair spesific embodimants, a pharmaneutical composition comorising a tzblet containing 50 mg of the
compound of Formule | or 2 phannaceuteally zcoepiable salt therent, 200 mg eminicitabine or @ pharrnacecticaily

25 accepiable salt theredt, and Z8 mg tenciovis 2lsfenamide or a phamiaceuliaily zcoeptable sait therec! provide a plasma
Cinax Of the Compours of Formula | of frorm sbout from aboul 4200 ng/mi. fo about ST08 ngimi., regardiess of whather
the subject was fed or fasied.

100821 In particular embodi

of Forms

¢ 78 mg of the compound

nis. & pharmacsuiical composition comprising & lablst contairing 50 mg of the sompownd
t2 | or a pharmacautically acceptable salt thereof, 200 mg emriciabine or & pharmaceutically acceptable salt

30 thereof, and 25 my lenofovir slafenamise or a pharmaceutically acceptabic sait hereal provise a plasma Gy, of the
compound of Formulz | in fasted patients of irom abeul 4208 ngimt. 1o about 6500 ng/mi., or from about 4700 ng/ml to
adoul 5300 ngimt, or from about 4700 ngimL to about 3300 ngimi., or from abow B000 ng/mib o about 5500 ng/mi.
{00831 In partisular embodiments, & pharmacautical composition eomprising a blst containing 50 ng of the sompound
of Formuiz L or a pharmacestically accepiable sall thereof, 200 mg emiriciiabing ar & pharmacetically accentabla sal:

35 thereof. and 25 mg tenofovir alafenamide or @ pharmaceutically acceptatie salt thereo! provide & plasraa C,, of the
compount of Formua { in fed patienis of from about 4500 ngimt to about 8000 nafmb, of from about 4800 ng/ml te
about 7900 ng/mi, or from about 5300 ngfml to abbut 8900 nglal., of fron sbow 5600 nginil. 1o about 6600 ngimt.
{00847 In verlaln specific embodiments, a pharmaceutical composilion cormpising & lablet containing 50 wig of the
compound of Fomele | or 2 pharmaceutically accestable salt theraol, 200 mg smbicitabine or a pharmaceuiically

4 acoepleble salt hereof, and 25 my tencfovir alafenamide or 3 phammaceutica acee plable salt thereo! provide & plasma

G O esmiricitabine of from about from about 1770 ng/rei. to sbout 2800 ng/mL, regardless of wh

fed or fasted.

{0885} In centain specific embadiments, a pharmacsutical composition comprising a tablet contaning 56 mg of the

componnd of Fomnuta | or @ pharmacsutically asceplable salt theraal, 200 mg enviiigbine or 8 pharmasoulically
#5 acceptablo saft ihercof, and 26 myg torofovir alafenamide or a phammaceuticatiy acce ptablu salt thereos provide a plasma
Corray Of embicitabing in fastes patiants of from about 1770 agimi. 1o about 2800 ng/ml.. or from about 2000 nglmi. 1o
about 2850 ng/mi, or from about 2000 ng/mi to 2bout 2500 ngimt, of frare about 2160 ne/mb to about 2400 ngimi.
{0088} Inparticular eribodiments, 2 pharmaceutical 2ormposition comprising 2 tablet coniziring 55 mig of the compound
of Famnuia | of a gharmaceulically scceptable salt thereol, 200 ing emnlricitabine or a ghasmaceutically acceplabie salt
thereof, and 25 mg tencfovir alafenamide or a pramateuhesily accastable salt thereof provide 2 plaams Crx Cf
emldsilal fad patienls of frsm abost 1000 ng/ml. 1 ates 3000 agimt., ar from about 1500 : gfmb. e abogt 208D
ngim from abouwt 1780 ng/nki. o ebout 2200 ngimL L, ar frein aboul 1800 ng/mi o about 2400 ng/mi.
0087} In cenain spadiic embodiments, a pharmaceutical somposition comprising a tatdet containing 50 ma of the
compound of Fommnida | or @ pharmacsutically acceptable salt thereof. 260 mg emtricitabine or a pharmacesdicaily
85 acceptable salt ihereof, and 25 mg tenofovic slajenamide or a prarmaceuticaity acce plable sall therec! provide 3 plasma

Cngy, SF tenclovir 2{afenzmide of from about from about 185 agiml lo about 315 ngiml. regardiess of whether the subjec

was fed or fasted.

6088} In certain spadilic embodiments, a pharmacoutica! composition comarising a tabict containing 50 mg of ihe

her the subject was

&
&
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compound of Formule | or 2 pharmaceutically acespiatis sali thereof, 200 mg embricilabine of a pharmaceulically
anceptable sall thereof, and 25 mg tenciovir 2laienamide or a prarmaceuticaily accepiable salt thoreot provige & plasma
C oy OF tonciovir alafenarmics in fasied patients of from aboot 183 ngiml. to sbout 315 ng/ml, or from about 20G agimi.
{0 about 200 ngiral, or from about 210 ngimL to about 283 ng/mL, or frem abeut 220 ng/mi te abowt 278 ng/mi, or frem
asoul 238 ng! sk 266 ny/mi, o from abow 240 ngdmi © about 280 ngimi..

100991  In particular empcdinients, a pharmaceuiical composition comprising a tebiat containing 50 myg of the compound
| or a pharmaceitically acceplable salt (hareof, 200 mg emtrisitebine or & pharmaceutically accentable sal:
of, and 25 my ienofevir alzlenamide o 2 phanmaceutically sceeptavle sall thereol provice & plasima C,  of tenofvir
amide in fod patients of from about 150 ngimL lo about 350 ng/mL. or from abou? 185 ng/mi io about 200 ngim
10 fom about 210 ngimd. e shot 280 agimb. L, ar irom about 250 ngiml. 1o abnut 285 nghmt.,

23

AUC;

i

i

18801 AUC,: is the area under the plasma‘sarum concentration versus time surve extrapoiated to infinite time. cat-

i culated as AUCq .

10091} In centain spacific embodiments, a pharmaceutical composition comprising a tatlel containing 76 mg of the
compound of Famnula | or @ pharmacautiselly acoeptabic salt thereai, 200 mig emtrizilsbine or a pharmaseutically

acceplable sall ihereof, ang 25 mg tencfovir slafenamide or a phamaceuticaily scee piable salt therecf pravide a plasma
4
g

AUC,,,of the compaund of Fermuda |in fed patianis of fram about 117000 (e about 198000 tengfint, €.¢. about 157060
20 reagiml.
10092)  in cenain spedific embodimants, @ pharmacouiical comgosition comedsing a tatiet cordaining 7 (3
compound of Forrpua | or @ pharmacautically stcepiabie 8aii thereci. 200 mg emiricitsbine o7 a pharmasevtically
ananplatie sall thereol, and 25 mg tencfovir alafanamide or a phannaseutically scceplable sall thereof provide 3 plasmia
AUC,., of entricitabiae in fed patients of from 2bout 8760 to about 14500h-ngimL, e.g. ahbeut 2500hengimi.
(0093  in certain spedific embodiments, @ pharmaceutical composition cormansing @ lablel containing 75 mg of the
compound of Fameuta | or & pharmaceutically ano salt thereol, 200 mig embicitebine or a pharmaneutiically
accoplabile sall thereof, and 25 myg lenclovir alaferamide phannaseulicaily acce plable sall thereo! provide a plasma
AU, of terclovir alsferamide in fed palients of from: aboul 150 ang 258 hengiml.. a.g. about 210 hengémi..
10094]  In certsin spadific embogiments, 2 pharmaceuticat composition comprising & tsbiet containing 80 mg of the
compoung of Formida | or @ pharmaceutivsily acceptable salt thersed, 200 mg emtrisilabing o7 o pharmaseutically
acceplable salt ihcreo, and 25 mg tenofovir slsfenamide or a phammacoulically gcceptable salt theroo! provide & plasmse
AUC;, of the Compound of Formula | of from atisut from abous 84450 hengiml to about 141008 heng/mi., regardiess of
whather e subject was fed or fasted.
10095] In certain specific embodiments, & pharmaceutica! composition comprising 2 Labiet containing 58 mg of the
compouns of Fannuta | or & pharmacaulicaily acceptable salt thereef, 200 mg emtisitebine or 8 pharmaceatically
accepiable salt therecf, and 25 mg tencfovir alafenamide or a prarmaceutically acce piable salt ihereci provice a plasma
AUC,; of the compaund of Formula e fagied palients of from about 34450 fengfml, o abou 141000 heng/mi., or from
about 830IC henghiml to atout 138000 henglink, or from about 95000 hraghint to atiow 120006 heaghink., of from about
bout 120000 heng/mi.
10B96!  In particuler embodiments, 2 phannaceutical composiion comprising & tablel contairing 50 mg afthe compound
of Formuia | ot a pharmaceuwtically accepiable sak thareof, 200 mg emi ne or 2 pharmacautically accepiable salt
thereoi, and 25 g tenclovir alaferamide or & pharmacesically eccentable sait theveo! provide a plesma AU ¢ the
compound of Fonmula | in fed patients of from about 106000 h-ng/imi to aboul 200008 ng/ml., or from about 112009
fengf/iml. (o about 175000 agfml., or frem about 128000 hengiml to abowut 185008 ngimi., of frent about 133000 hrng/mi.
5 o about 147000 ng/miL.
{0087] in certain spedific embodiments. a pharmaceutical composition comprising a lebiet aontaining 50 mg of the
compound of Formula | or 2 phanvaceutically accepiabie sali thereof, 200 mg omincitabing or @ pharraceuticaily
acceptable sali hereof, and 25 mg lensfovir alafenamide o a pharmaceuticaty cneplabie calt tharec! provide a plasma
AUC,,; of emuicitabine of from about from abowi 8100 heagiml to about 13638 bragimb, regardless of whether the
subject was fed or fasiad.
10098] In vertain spesific smbodiments, a pharmaceutical compasition comprising 2 ablel containing 52 g of the
compoung of Formula | or 2 pharmacsulically acceptabie sait thereof, 200 mg embrisilabine or 8 pharmaceuticaly
acceplabie salt thereof, and 25 mg tenofovir alafenamide or a phasmaceutically aoceptable sall tharac! provide & plasma
AUC,,, of emiricitabine in fasted patienis of from about 8100 heng/ml. to 2boul 13600 herg/mi, of frorm about 6709
55 hengiml. 1o about 13000 heag/mL, or from about 82066 Avng/mib to about 12508 heng/mil., of fram gbowt 9700 heng/ml

to about 12000 hrngfinl, or frem about 10001 beng/mib Lo about 11403 heagimi.

0099  In particular embodiments, a pharmaceutical composiion comprising a tablet containing 50 mg of the compound

of Furmuts | or a sharmaceutically acceplable salt thersof, 200 mg emriciiabing or & phanviaceutically acceptable sali

¢ 0f the
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100000 hrag/ml tc abowt 125000 heagiml. of from abowt 110000 heng/mi, to

a
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thereoi, 2ad 28 mg tenofovir alafenamide or a pharmaceusically accentable sait therect provide a plasma AUC ; of
emtricitabine in fec patients of from about 7500 h-ng/ml to about 1500C ng/mL, or from about 8500 hengénl to about
14000 ngimi. or from: abiout 9500 hergirl. 1o about 120600 aglml. or from about 9300 rergdml. o about 11600 aglml.
{9100} in certetn specific embodiments, a pharmaceulica! compesttion compnsing a tatiat contaning 50 mg of the

5 compound of Formula | or 2 pharmaceutically 2ccepiabls sait thoresf, 200 mg ambricitabine or a pharmaceuticaily
acceplable sait thereo!, ans 28 mg tenciovir aisfenamide ora prannaceutically zcceplable salt thersof provide 2 plasma
AUG; of tanofovir alafenamids of fram about from aboul 200 hangimil. 1o about 500 neng/ml., regarsiess of whethar the
stlecl wat fed o fasted,

{01041 {n certzin specific embodiments, a pharmaceutica! composition comorising a tzbiet containing 50 mg of the

)4 compound of Formwda |or 2 phanmacs ity aceapabie sali theren?, 200 1ing embricitabine or @ pharrmaceutically
acueptable sali thereof, and 28 mg lenciovir 2laferamide o a phanmaceubosly scoe piable salt herenf orovikie a plasma
AUC;,, of wenofovir aialsnamise in fasted patieds of Fom about 200 Heag/mL 1 about 265 Fengimi. or from abaut 209
Bengiml to about 300 fingimi. o from aboui 210 hengiml to aboui 280 henglini, or frem about 220 firng/ni. o abeut
270 heng/mi, or from ahout 220 keng/mi to about 265 heng/mi.,

% 01027 In particular emboedinents, & pharmacadtical composiion COMnIsing a iabiet containmg 59 mg of the compouns
of Farmuia | or a pharmaceutically accepiabie salt thereof, 200 mg erntriciiabine or a pharmaceutically ecocpiable salt
thereof, and 25 ing tencfovir alafenamide or a recentically acceptable salt thereoi provide 2 plasina AUC. ., of
tenoiovir alafenamide in fad patients of rom aboui 206 hvagimil. to about 500 ng/imL. or fram about 230 h-ngimi to about
40C ngfinil, or fram about 280 hengimi. 1o atout 350 ngrimL, i from abeut 275 ngfmb te about 370 agimb.

8103]  AUC,, isthe aren undarthe plasmalserum sensentration versus ime curve from time zera ic the iast quantifiatis
conceniration.

28 {0104]  In censin specific embodiments. @ pharmaceulical composition comprnising & lablel containing 75 mg of the
compoungd of Fariisda | or & pharmaceutiselly asce e salt therecl. 200 mg emtricilzbine o @ pharmasoulically
acceptable salt thereof, and 28 mg tenelovir alafenamide or a pharmaceutically acce plable sall therec! provide a plasma
AUC ;e 0f the composad of Formula ir: fed patients of from about 114000 ts about 190000 hergfmil., e.g. about 152000
hag/mi.

0 10105]  in certain specific embodiments, a pharmaceulics! compesition comprising a tablel sontaining 75 mg of the
compourd of Farnuls | or & pharmacoutically accoptable salt theraoi. 200 mg emtricilehing or 8 pharmsceutically
acoeplable salt thersof. ang 28 mg lenciovir slafenamide or a phannaceulicaily scceplable sall therecf provide a plasma
AUC o of emtdcitabine in fod patients of frem about 883C 1o about 14006 hengimb, e.g. about 11003 henglmi.
18106] In certain spadific ambodiments, a pharmaceutical composition compnising 2 tablet containing 75 mg of the

ki compouns of Famuia | or & pharmaceuticatiy atceptabie salt thersol, 200 mg emtriditebineg or 8 pharmaseutically
acoeplable salt thereof, and 25 mg tencfovir alafenamide or a phan aceutically acce piable salt itherecf provide a plasma
AUC,..; of tenofovir alafenamide in fed patents of rom sbow 150 and 280 fengiml, e.g. about 210 bengimi..

01077 In certain specific embodiments, a pharnvaceucal composition comprising a tabiet contaming 50 mg of the
compoun of Fommwle | or 2 pharmaceutically acceptable sall thereo!, 209 mg embicitabine or a pharmageuiically

K acceptable saft thereof, and 25 mg tencfovir alafenamide ora phanmzceutically acce plable salt thereo! provide & plasma
AUC,; of the compeuns of Farmuia | of from about from about 81740 hvngiml 1o about 149900 heng/mL, regardiess
of whather the subject wes fed or fasied.

{0108}  In centain specific emboadiments, a pharmaceutical composition comprising a tablet containing 59 mg of the
compound of Fomiula | or a pharmaceutioslly asceplable salt thereel, 200 nig ealisitabine o o pharmaceulicatly

28 acceptablo sail theroot, and 26 my torofovir alafenanide or @ phammacouticaiy acce ptablo salt therocf provide a plasma
AUC,.; of tis compaunt af Formula ¢ in fasted patients of from aboul 170D hengdmi. o about 146000 hagimi, from
aboul 87000 heng/mi. 1o about 131000 hengimi., from about 82000 heng/ml to abous 130000 henginl, from about 98109
heng/inl. ¢ about 120600 hengimt., from abou 104000 hengimi. lo about 115006 hangfint..

10109]  in particular embodiments, 2 phanmaceutical sompositon comprising 2 tablet containing 50 ma of the compoimnd

S of Formuis | or 2 sharmaceulicatly acceplable salt thereof, 200 mg emlriciiatine or a pharmacauitically scoepiabie salt
Hwreol, and 25 mg teoofovic s raride or 2 phatnacentically asceplzble sall thereof previis 2 tlasma ALIC q 0F tha
compotng of Fonnula |in fed patienis of from aboyi 106060 hengimi. to shoul 200090 ng/ml., or from about 108050
heagiml to about 170000 ngfmb. or Fom ahout 122600 hengiml to abou! 150000 ng/nl., or from about 128000 heagimt,
ic about 142000 ng/mL.

55 6] in certain specific embodiments, a pharmaceutical compasition compnsing a tablet containing 50 mg of the
compound of Fomulz | or 2 phannacsuticsily acoepizble sall thereof, 200 myg emiricitebine or a pharmaceuticaily
acceplable salt ihereof. and 25 mg tenciovir alafenamide or a phamiaceutica: acceplable sell therecf provide a plasma
AUCy,, of emtricilabine of irom aboul from about T500 hengirii. 1o aboul 1540C fengfml, regardiess of whather the
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subject was fed or 2
{0144]  In centain specific embodiments, a pharmaceuticel corap n comprising & tabiet containing 9 mg of the
scompouns of Fomula 1 or & pharmaceuticstly acceplabic salt theraol, 200 amttisitabine or 8 pharmaccutically
acceptable salt thereat, and 25 myg lancfovir alafenanide or a phamnaceuticaily scee plable salt therect prowide a plasma

s AUC, ., of the emiriciabine in fasted patients of from about 8000 feng/ml. 1o abow 1340C henginil., from about 8500
1L, from about 8500 h-ng/mi 1o about

o

Fpes

heagiml to ebout 12800 h-ag/mi, from about 4000 herg/mL to about 12300 heng
41800 hengiml., from stout 10000 hang/mi lo about 11200 heagiml.
19112]  in particular embodiments, 2 phanmiaceutcal Somposidon comprsing 2 hbiet comairing 50 myg of the compound
of Formuia | or a pharmacawtically accepiable salt thereof, 200 mg emirickabine or 2 pharmacawtically accepiabie sait
20f, and 25 mg teanfovir alalenamide o 2 pliarmaneitically ancepiable salt thereafl provide 2 plasma AU of
emtricitabine in fod palients of from FS00 hengimb io about 15008 ngiml, or from aboul 2000 heng/inl io about
14000 ngimlb., or frore 2bout 90CO henglal. 10 about 12600 nglmi. or from about 8700 kenglml (o about 11300 nglml.
{01131  In certain spedfic embodiments. a pharn

naceulicat comgesition comprsing & labie! containing 50 mg of the
compoiind of Formula | or 3 pharmacoutically acceptahic salt thereof, 200 mg emtbricitsbine ¢r a pharmaceutically
1% acoeptable sall thereof, and 25 mg tenckvie alafenamide or a pranmaceutically acce plable sall thereof provide 2 plasma
AUCs,, of tenalovir alafenamide of from sbout from: absut 165 h-ng/mi e about 400 he-ng/mb. regardiess of whather
ihe subjer: was fod of fasied.
(1144 In certain spesific embodiments, a pharmacauiical composition comprising a iablet containing 50 mg of the
compound of Formula i or a pharmaceutically accegiable salt sof. 200 myg embricitebine or @ gharrmacecticaily
28 acceplable sall thareo!, anc 25 mg lenciovir 2iaienamids or a phanmaceubcally zcoeplable sall thereef provide 2 plasma
AUC, g ¢f the ovir alafenamide in fasted patients of frem about 1685 heng/mik. e about 380 reng/ail, from about 186
heng/ml. to about 227 hengiml, from about 198 heng/mi 10 about 217 hengimi
0118]  in particular embodimenis, a pharmacauticat composiion comprising a sblet contairing 50 mg of the: compang
of Forpiia | or a pharmaceutically accepleble sait thereof, 200 myg ermniri ne of 2 pharmaceutically zccepiable salt

28 sherec!. and 25 ing tenclovir slafenamide or @ pharmaceulically sccentable sait fhereof pmvide & plasma AUC,,, of
ernfovir alpfenamide in fed patients of rom abeut 200 hraghml in about 400 ngiml, orfrom about 230 hengfmid te about
380 ne/ral, or frose about 280 hengfml io sbout 348 ngiml, or from about 275 hengfml o about 330 ngiml.
C!usl
30
0118] ., is the last observed guantifishie plasmajserum concentraticn of the drug.
101171 Thayr Ciamy AUCG: 20d AUC,,, are slandard pharmacckinstic parameiers (that can be estimated manually or
by using rnodailing software wak keown in the art, such: as lhe Pharsight WinNonlin package using & non-compartmanial
mase. The gereral basis for caleutation of these guantities is well-krown {€.9. sae Rowlant & Tozer (203C) Clinica
35 Pharmacokinetics and Pharmacedynamics: Concepts and Applicaticns ISBN 878-3781750037. or Jambhekar & Breen

{2012) Basic Pharmacoxineiics ISEN $78-0853889804). Typically the parameiers will be assessed as the average (e.g.
geomelric or anthunetic n} from within @ group of &t 12 (@ndt normeally betwesn 24 and 36) hesithy human adults,
Parameters should be measured in accordance wilh standards and praciicas which wouid Be gocepiabie o @ phamma-
ceutical regulataony agency such as FDA, EMA, MHLW, or WHO. The values may be based on measurements laken at
4 approprizte intervals foowing the time of tabletingestion, such ag every hour, or atincreasingly sparse sampling intervais,
suchas 1, 3,3, 7.9 11, 13, 15. 20, &nd 24 hours afler ingestion. They can be asspssed either foliowing a single-dose
of drug or at steedy siate, but will typically be assessed following a singie-tose.
£0148] 1t is well known in the bioavailatility and tloequivalence arts how to determine whether any paiticular tablet
meets icgulstary reguiremen:s for equivalent bioay
45 Handbook ¢! Bicoguivalence Testing, 2nd Edition, 1SBN 878-1482226372; Guidance for Indusiry icavailability and
Sicaquivalence Studios for Qrally Administered Drug Products - Genaral Considsratons FDA March 2003: and Guideline
On The investigation Of Bioaguivaience. EMEA 2010 CRUPEWR/QWP/1401/88 Rev. 1/ Cort ™. To ensure statstical
powsr 3 Giudy ta mieasurs the C,,, AUC,, and AUC, values will ke periormed in multipfe subjacts .g. in a group of
at least 12 {and sornaily betwean 24 and 36) healthy human adults.
i0118] Because determining the Cy,., AUC, and AUC,; values is necessarily destructive these parameaters will nct
be determined ditectly for the dosage form (in partisular the iablet) i question, bul rather for & dosage form made by
ihe same manuiaciuring process with the same compenents. Thus a bateh of a dosage form {e g. isbiets) canbe made
by a parficular process, and the 80% confidence interval of G, AUG and AUG,, will be assessad on a sample of
those tableis. If these values mee! the 80-125% requirement noied above then tablets made by the manufaciuring
55 orocass it quastion are tablets of the present inventinn,
10120] A fixed dose combinztion iabletis provides comprising (a) the compound of Formuiz | or & pharmaceutically
acceplable salt thereof {e.g. Formuls il). (b) tenciovir alafenamide or a phammaceutically acseptable salt thersof, and
{cy embiicitabine or & pharmaccutically avceplable sait thereof,

I
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0124 In an embodiment, & multiaver Lablel is provided. oorprising (&} the compound of Formula | or 2 pharmaceu-
tically acceniabie salt thereof {e.g. Formula lf). {5} tenofowr atafenamide or a pharmaceutically zccestable salt thereof,
and (c) emtricitabine or 3 pharmaosutically acceptable sall thereod.

{0122}  in an embodiment, the multiizyer tablet disciosed herein comprises (a} a first fayer comprising the compound
of Formula | or & pharmacsulically acoepiable salt thereol, (b) 2 soeond tayor coniaining lenofovis atafenamide or a
ohannaceutically acceplable salt thereof, and {¢) further somprises entsicitabine or a pharmacsutically accesteble salt

disciosed herein, (&} the first igyer s substantially free of lenofavie
alafenamide or a pharmaneutically accepiable salt thereol. andior {B) the secord layer is substantiaily free of the com-
sound of Fannda Loy s pharmacestically aecepiable satt thereol.

{01247 I an embodiment of the mutilayer tablet discisses hergin, {a) the first laver is subsiantially 'ree of sminLitabire
craphamaceuicaily acceptabic sall thereof. andios {b} te second averis substanitiaty free of the compounc of Fommiis
i or a pharmaceutcally acceptable sall thereof.

H125] 1n ar embodiment of the muliilayer tablot disciosed herein, (a) the firstiayer is subsiantially frea of emtriciabine
or & phanmaeeutGally acceptable sail thereof 2nd tenolovir alafenamide or 2 phaimzceuti 2y acceplable sall theradi,
andlor {t} the second tayeris substantizlly free of the comaound of Formuiai ora pharmaceutically acceptebie sall thereof.
i0126]  in an embodiment, the multiayer tablet disciosed herein comprises () 8 first layer comprising the compound
of Foarila | or 3 phamacautically acceniabie salt shereof, (b} & second taysr containing emiricitabine or a shanmacay-
fically acceplable salt thereof. and {c) further camprises wonofovir aiafenamide or 3 pharmaceutically acceptable salt
thereot.

{0127] o an erbadinient of the mulilayes tablet disciosers herein, (a) the first taveris subsiantially ree of emiriciabine
o 3 pharmaceuticatly accepiabie salt thereof. and/or (b} the seconaiayer is substantiatly frae of the SOMPpoUns of Fonmuia
or 3 pharmaceulicaily acceptable szit thereof,

01287 inan embocinentof the muiiiayer table! disclosed hesein

Yhe firstlaver comprises the compound of Fernia
tor 2 phanmaceutically acoegizbie sall thereof and is subslantially free of tenofovir alafenamide or a phanvaceutically
acceplabte sal: thereof. aq: (b) the sacond layer comprises tenofovir atafenamide or 2 pharmaceuticeily acceptable salt
thergof and emlrcitabine or a phanmaceutically acceptable sait thereol snd is subsiantially free of the comsound of
Forinuta | or a pharmacewtically acceplatile salt thereof,

8128)  n an embociment of e multilayer tablet disciosed herein, the frst layer s substantally free of embricitenine.
19130]  in one embosimen, the multifayer tablet disclosed hernio comprises 56 — 6 g of the compatind of Formula
i Inone embediment, the muititayer tablet disclosed herein comprises 200 — 26 mig of eretricitebing. in one cinbodiment.,
ihe mutitaver tsbiel disclosed herein comprises 25 - 2 mg of tenofovir aizfensmice,

{01311 In cne embodiment, the mullifayer tablet disclosed haroin compfizes 75 = 6 mg of the compound of Formula
i In one embaodiment, the muitiiayer tablst disciossd herein eomprizses 200 — 21 mg of emiricitabine. ir ane embodiment,
lilayar tablet discloged herein comprises 25 = 3 g of tenofovir alafenamice.

{0132] in cne embodiment, the multitayer ablet discloses herein comprises 52 — 6 myg of the comipound of Formuta
il inoneembodiment. the mubiiksyer tlablet disclused hereln comprises 200 + 26 mg ofemiricabing. Incne ambodiment,
the mulilayer atiel disclosed herein comprises 28 * 3 mg of lenofovir alafenamide hemifumarate.

{0133} tn cne emboginent, the multitayer Lablet dissicsed herein comprises 78 6 my of the compound of Formuta
. inoneembodiment, ihe multilayer tablet disclosed herein comprises 200 + 20 ng of emiricizabine. in one embodiment,
the muttitaver tzblet disclosed herein comprises 28 © 3 mg of tenofovir alafenzmice hemifumarate.

{0134] tnone embodiment, a firsUiaver of the multilayer lablet sisciosed herain comprises one of rmere exoipients, for
exampie ong or more diluests, disintegrants, binders, of lubricanis.

101381 o ons embediment. afirsUayer of the muliilzyer tablel comprises srescarmetiose sodivm. in ons embindiment,
afirstayerof the multiayer tablet compriscs croscarrcelicse sodium, microcrystatline coffuioso, and magnresium sicaraio.
136]  in one embodiment & tabletis provided whargin iess than sbout 25 weighi percent of @ firstlayer is the componng
of Formula ! or 2 pharmaceutically acoeptable sait thereof. In one embodiment a tablet is provided wherein less than
about 20 i percen: of a first tayer is the compaund of Fomula 1 or 2 phaamacauticaty seseptable salt thereof, in
one embodiment a tablsl is provided wherein less than about 16 weichi percent of a first layer s the compound of
Fermuiat or a pharmacsutically acoeniahle saitibereo! in one embodiment a tablet s provided whergin about 5 1o about
20 weishi pereaar or sbout 10 10 aboul 18 weight oercent, u¢ abou! 14 1o about 18 weight narcont o a fiest fayer s tha
compound of Formula § or a phamaceuiically acceptable salt therecf. In one embodiment a iabie! is provided wherein
aboul 16 weight percent of 3 first layer is the compound of Formula | or 3 phar aceuticatly aceeptable sall there
i01371 In ore embudiment a tablel is provided wherein the first tayer comprises 52 = 2.8 mg of the compeund of
Formuia k and wherein the total weight of the first laver is at least about 290 mg.

{01381 In one embodiment 2 iabiel is provided wherein: Lhe first tayer somprises 52 © 2.8 rag of the compound of
Fermuia §i and wherein the tolal weight of the first jayer is at least about 300 mg.

{91381 In one embodiment & tablel is proviced wherein the first tayer comprises 52 ~ 2.8 g ol the compoeund of

1%
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¢

ver is af least abo

vicdes wherein the fivsl layer compris:

¢ lhe fiesl ayer SOy

s and whereln the tolal weight of the first iaver is at least about 310 mg.
104401  In one embodiment 2 fablat is provided whercin the first layer comprises
the tolat weight of the first
101417  in one ombodiment a tabiet is proviced whereir: the first tayer compris
rel laver is at least about 330 mg.

101421 In one embodiment 2 teblet is provided whereio the first iayer comorise

Sermuia B and wherein the tolat weight of the first layer is at leasl abou 340 ¢

01437  in one embodiment & labiet is

Farmuia 1t and whereir the iotal weight of the first taver is al least about
¢ 10144] I one embodiment 2 fxbiat is provided whes
the iotal weight of the fisst iayer is al leasl 3bo
t s proviget wherein the fist fayer comge
rmiuta B and whesai he total weight of the first layer is at feast about 290 mg and is less than aboul 350 mg.
#1461 in one embodiment 3 tabist is provided wherein the first tayer comprises 52 - 2.8 mg of the co

20 mg.

mg.

360 my.

[433
(38

e

b=

2 2.8 mg of the compound ©

; 52 = 2.8 mg of the compound of

- 2.8 mg of the conpound of
= 2.8 mg of the compound of

2.8 my of the rompaun of

s 527 2.8 mig of the compound of

apeund of

14 Formula B and wherein the tolal weight ¢f the first laver is al least about 300 mg and is less than about 350 mg.

101471 In onc embodiment 2 tablet is proviced whercir the first iayer comprises §2

a4

2.8 mg of the compound of

Formita B and wherom the totat weight of she fisst iaver is at least about 310 ing and s less than about 330 mg.
i0148)  In cne embodiment. the frst layer of the multlayer tablat has a iotal waight of 322 * 75 mg. or 323 ~ 28 mg.

o 323 & 10 mg, or 328 g,
28 {01491 In one embodiment,

28] Microorysialiing estiulose 200-408
Croscarmellose sodiuim 1-40
Magnesium stearaie 1-90
a0
19150] In one embadiment, the first fayer of the muliiayer tablat comprises:
, ingredient Mass {mg)
= | the compound of Formuiati | 30-60
= Micracrystatling cellu 200-400
Croscarmelicse sodium 1-40
‘ Magnesium stearale 2-8
2
{0151}  in one embodiment, tha first iayer of the multifayer tablat comprisee:
ingradient Mass {mg} ,
25 the compeoungof Formulall | 80 = 6 !
ticrecrysialling cellulose 250220
Croscanmelitse sedim R
Magnasium stearate S 4.8
59 :
10452]  In cne embodiment, the fisst fayer of the mukiilayer tsblet consists of:
|
Ingredient pass {mg}
8 .. = S o
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COMpPrises:

ingredient

Mass {mg)

Tie compound of Fonmulz | or asait thereof  40-50
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{continues)
T - - )
| Ingredient Mass {mg) |
| i
Croscamnaiicse sodum 19x 25
i
|
| Magnesium stearate B 10876

In ono ambodirrant, tha first inyar of the muliiayor iabist nogaiste of:

:jlgredient Mass {my}
the: compound of Formulali | 82 1 2.
Microerystaliine celluloss &
Crospamelose sodium 19,3 178 ;
Magnasium stearate S50 '

1. the first iayer of the multlayer iablst consists of

In one embodimen

)
ingredient Mass {my)

o1
Ny
e

the compoung of Farmula il

[
o
)
Y

Microcrystalline celluiose

Croscammzilose sodim

2
RIS

Magnasium stearate 4.

in cne embodiment. the first fayer of the mulniaver tablst mciudes:

ingredient

Mass (mg) |

{atergranidar

the compound of F

vrauia | or @ pharmaceuticelly acceptable salt thereof

cellulose

Croscarmeliose sodium

Magnesium stearale

Exiragramdiar

Nicrocryst: ceflulose

Magnesiun slearats

Tolal 1zyer weigi!

52516 |
A WS

19408 |
24-05 |
a2 1 %
24 208

323 |

In cne embediment, the fst fayer of the mubilayer iablat inciuzes:

ingredient Mass {mgj

tileigrariofa

the compound of Formulail | 525 - 1.6 |

Microcrystalfine ceolfulose 294 2 7.3
1

Crescarmeliose sodivm

Magnestum stearaie 2.4 -

18
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{continued}

Extragrarlar

Misroorys:alline cefiulose 32+ 1
Magnesium slearate 2.4 = 08! |
Total fayer weight 28 J

tayer of he raultiayer tabiel consists of

ingredient

Mass {mg} |

intergranular

the compound of Formutail

52,5 = 1.6

Micioorysiatiine ceflulose

214 ¢ 6.4

Croscarmeltose soduam

194 - 0.6

NMiagnesium stearaie

245 =08

Exlragramidar

thicrourysialling celtulose

Magnesium stearate

Total fayer weight

in cne embodimeni, the first layer of the multitaver tatist inciuges:

fngrediant

intergranuiar

tie compound of Formula |, or 2 pharmaceulicaly acceptable salt therof

Micrecrysialline cellutose

Croscarnelinse so

Magnesium siearate

Extragranular

Iicroon

talline cellulose

Magnesium stearate

Total iayer weight

| Mass {mg} j

A 1
525 186 ;
24+ 6.4
104~ 06 |
24305
231
243265 |
325 |

in cne embedinient, the first layer of the nuliilayer tablet inciudes:

Ingredient

Mass {mg}

Intergraniiar

{he zompound of Formula it

g
52.5 ¢

= 1.6

Microcrystalline celiuiosa

214 = 6.4

Croscarmetiose sodigm

Magriesiun: stearate

xiragranuiar

Microcrysiailine celiviose T 22
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