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Under the Paperwork Reduction Act of 1935 no persons are required to respond to a collection of information unless it displays a valid OMB control number
’ UTILITY Attorney Docket No. | 244168.000015US6 )
PATENT APPLICATION First Named Inventor | Fabio TRENTO
T RA N S M ITTA L Title COMPOSITIONS AND METHODS FOR TREATING CENTRALLY MEDIATED NAUSE
\__ (Only for new nonprovisional applications under 37 CFR 1.53(b)) Express Mail Label No. )
APPLICATION ELEMENTS Commissioner for Patents
See MPEP chapter 600 concerning utility patent application contents. ADDRESS TO: P.O. Box 1450

Alexandria, VA 22313-1450

1. I:' Fee Transmittal Form
(PTO/SB/17 or equivalent)

2. I:' Applicant asserts small entity status.
See 37 CFR 1.27

3. I:' Applicant certifies micro entity status. See 37 CFR 1.29.
Applicant must attach form PTO/SB/15A or B or equivalent.

4. ' Specification [Total Pages 36 ]
Both the claims and abstract must start on a new page.
(See MPEP § 608.01(a} for information on the preferred arrangement}

5, Drawing(s) (35 U.S.C. 113) [Total Sheets 5 ]

6. Inventor’'s Oath or Declaration [Total Pages 5 ]
(including substitute statements under 37 CFR 1.64 and assignments
serving as an oath or declaration under 37 CFR 1.63(e})}

a. I:' Newly executed (original or copy)
b. A copy from a prior application (37 CFR 1.63(d))

. Application Data Sheet  * See note below.
See 37 CFR 1.76 (PTO/AIA/14 or equivalent)

8. CD-ROM or CD-R
in duplicate, large table, or Computer Program (Appendix)

I:l Landscape Table on CD

9. Nucleotide and/or Amino Acid Sequence Submission
(if applicable, items a. — c. are required)

a. I:l Computer Readable Form (CRF)

b.|:| Specification Sequence Listing on:
i. I:l CD-ROM or CD-R (2 copies); or
ii.I:l Paper

[ I:' Statements verifying identity of above copies

ACCOMPANYING APPLICATION PAPERS

10.[ ]

1. ]
12.[ ]
13.[ ]

14.
15.[ ]

16.[ ]
17.[ ]

18.[ ]

Assignment Papers
(cover sheet & document(s))
Name of Assignee

37 CFR 3.73(c) Statement Power of Attorney

(when there is an assignee)

English Translation Document
(if applicable)

Information Disclosure Statement
(PTO/SB/08 or PTO-1449)

I:l Copies of citations attached
Preliminary Amendment

Return Receipt Postcard

(MPEP § 503) (Should be specifically itemized)

Certified Copy of Priority Document(s)

(if foreign priority is claimed)

Nonpublication Request

Under 35 U.S.C. 122(b)(2){B){i). Applicant must attach form PTO/SB/35
or equivalent.

Other:

interest in the matter. See 37 CFR 1.46(b).

*Note: (1) Benefit claims under 37 CFR 1.78 and foreign priority claims under 1.55 must be included in an Application Data Sheet (ADS).
(2) For applications filed under 35 U.S.C. 111, the application must contain an ADS specifying the applicant if the applicant is an
assignee, person to whom the inventor is under an obligation to assign, or person who otherwise shows sufficient proprietary

19. CORRESPONDENCE ADDRESS

The address associated with Customer Number; 96980

OR I:' Correspondence address below

Name

Address

City State Zip Code

Country Telephone Email

signature | /Clark G. Sullivan/ Date January 21, 2016 )
| rimyryee) | Clark G. Sullivan romayagent) | 36,942 )

This collection of information is required by 37 CFR 1.53(b). The information is required to obtain or retain a benefit by the public which is to file {and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete,

including gathering, preparing, and submitting the completed application 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
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND

TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing 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 a patent application or patent. If you do not furnish 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:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

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 settlement negotiations.

A record 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 contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuantto 5 U.S.C.
552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

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 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA 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 governing 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 system of records may be disclosed, as a 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
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine
use, to the pubilic if the record was filed in an application which became abandoned or in which the
proceedings were terminated and which application is referenced by either a published application, an
application open to public inspection or an issued patent.

A record from this system of records may be disclosed, as a routine use, to 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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PTO/AIA/4 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid CMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

244168.000015US6

Application Number

Title of Invention

COMPOSITIONS AND METHODS FOR TREATING CENTRALLY MEDIATED NAUSEA AND VOMITING

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following 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 included in a paper filed application.

Secrecy Order 37 CFR 5.2:

[

Portions 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 [1

Remove

Legal Name

Prefix| Given Name

Middle Name

Family Name

»| JFabio

II'RENTO

Suffix

-

Residence Information (Select One)

US Residency

e Non US Residency Active US Military Service

Fare, Como

City

||country of Residence |

F

Mailing Address of Inventor:

Address 1

Via Alla Valle 20B

Address 2

Pare, Como

City |

State/Province

Postal Code

1-220220

Countryi | ||T

Inventor 2

Remove

Legal Name

Prefix| Given Name

Middle Name

Family Name

Suffix

~| pergio

CANTOREGGI

4

Resﬁience Information (Select One)

US Residency

@ Non US Residency Active US Military Service

City |[Cagiallo

||Country of Residence |

Er

Mailing Address of Inventor:

Address 1 Via Sarone 21A

Address 2

City [Cagiallo State/Province | |
Postal Code CH-6955 Countryi | [cH

Inventor 3

Remove

Legal Name

EFS Web 2.2.12
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PTO/AIA/4 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

244168.000015US6

Application Number

Title of Invention

COMPOSITIONS AND METHODS FOR TREATING CENTRALLY MEDIATED NAUSEA AND VOMITING

Prefix| Given Name Middle Name Family Name Suffix
~| Kiorgia ROSSI |

Residence Information (Select One) US Residency  (8) Non US Residency Active US Military Service
City |Eernobbio, Como || Country of Residence i I |
Mailing Address of Inventor:

Address 1 Via della Liberta, 1A

Address 2

City | Cemobbio, Como State/Province | |

Postal Code 1-22012 Countryi [T

Inventer 4

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

| E| Roberta

CANNELLA

| L]

Residence Information (Select One)

US Residency

(® Non US Residency

Active US Military Service

City

Jarese

||Country of Residence |

I

Mailing Address of Inventor:

Address 1 \ia Al Colle, 42

Address 2

\arese

City |

State/Province | |

Postal Code 1-21100

Countryi

| ||T

Inventor |5

Remove

Legal Name

Prefix| Given Name

Middle Name

Family Name

Suffix

~| Paniele

BONADEO

Resﬁience Information (Select One)

US Residency

(® Non US Residency

Active US Military Service

Fasalzuigno, Varese

City

||Country of Residence |

I

Mailing Address of Inventor:

Address 1 Via Ronco Capo Caccia, 32
Address 2
City | [Casalzuigno, Varese State/Province | |
Postal Code 1-21030 Countryi IT
|| 004
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PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

. Attorney Docket Number | 244168.000015US6
Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention COMPOSITIONS AND METHODS FOR TREATING CENTRALLY MEDIATED NAUSEA AND VOMITING

All Inventors Must Be Listed - Additional Inventor Information blocks may be 2

generated within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.

For further information see 37 CFR 1.33(a).

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

Customer Number 06980

Email Address rpsewicesnyc@troutmansanders.com | AddEmail | |Remove Email
Application Information:

. . AND

Title of the Invention OMITING

Attorney Docket Number| [244168.000015US6 Small Entity Status Claimed [ |

Application Type Nonprovisional -
Subject Matter ility -
Total Number of Drawing Sheets (if any) 5 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111(c} and 37 CFR 1.57{a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any demestic 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 descripticn 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 previcusly Filing date {YYYY-MM-DD) Intellectual Property Authority or Country |

filed application

Publication Information:
[ ] 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

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.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney 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 during processing.

Q05
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PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 244168.000015US6

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention COMPOSITIONS AND METHODS FOR TREATING CENTRALLY MEDIATED NAUSEA AND VOMITING

Please Select One: e Customer Number US Patent Practitioner () Limited Recognition {37 CFR 11.9)
Customer Number 16980

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.5.C. 119(e) or 120, and 37 CFR 1.78.
When referring to the current application, please leave the “Application Number” field blank.
Prior Application Status | Pending -
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
[Continuation of ~] 14069970 2013-11-01
Prior Application Status | Patented Remove
Application o Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
14069970 Continuation of H 13077462 2011-03-31 8623826 2014-01-07
Prior Application Status | [Expired v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
13077462 [Continuation of | PCT/IB20M0/0031086 2010-11-18
Prior Application Status | Expired v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/IB2010/003106 [Claims benefit of provisional ~| 61262470 2009-11-18
Prior Application Status v
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/IB2010/003106 [Claims benefit of provisional ~] 61382709 2010-09-14
Additional Domestic Benefit/National Stage Data may be generated within this form 2
by selecting the Add button.

Foreign Priority Information:
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PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

. Attorney Docket Number | 244168.000015US6
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention COMPOSITIONS AND METHODS FOR TREATING CENTRALLY MEDIATED NAUSEA AND VOMITING

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.8.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Remove

Application Number Cc>untryi Filing Date (YYYY-MM-DD) Access Codé (if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

. Attorney Docket Number | 244168.000015US6
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention COMPOSITIONS AND METHODS FOR TREATING CENTRALLY MEDIATED NAUSEA AND VOMITING

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 appropriate.

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 European Patent Office (EPQ), the Japan Patent Office
{(JPO), the Korean Intellectual Property Office (KIPQ), the State Intellectual Property Office of the People’s Republic of
China (SIPQO)}, the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO 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)

(1).

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 results 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 results 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: Once 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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PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 244168.000015US6

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention COMPOSITIONS AND METHODS FOR TREATING CENTRALLY MEDIATED NAUSEA AND VOMITING

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 {1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not 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.

® Assignee Legal Representative under 35 U.S.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:

vI

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name Helsinn Healthcare SA

Mailing Address Information For Applicant:

Address 1 Via Pian Scairolo 9

Address 2

City | ugano/Pazzallo State/Province

Country | EH Postal Code 6912
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

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 assighment recorded by the Office.
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PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 244168.000015US6

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention COMPOSITIONS AND METHODS FOR TREATING CENTRALLY MEDIATED NAUSEA AND VOMITING

Assignee 1

Complete this section if assighee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information™ section will appear on the patent application
publication as an applicant. For an assighee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. X
Organization Name Helsinn Healthcare SA
Mailing Address Information For Assignee including Non-Applicant Assignee:
Address 1 Via Pian Scairolo 9
Address 2
City | ugano/Pazzallo State/Province
Countryi CH Postal Code 6912
Phone Number Fax Number
Email Address
Additional Assignee or Non-Applicant Assignee Data may be generated within this form by o

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 inventors, 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 [/Clark G. Sullivan/ Date (YYYY-MM-DD)| 2016-01-20
First Name | [Clark Last Name | [Sullivan Registration Number | [36,942
Additional Signature may be generated within this form by selecting the Add button.
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PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 244168.000015US6

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention COMPOSITIONS AND METHODS FOR TREATING CENTRALLY MEDIATED NAUSEA AND VOMITING

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality 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
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandna, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related tc a patent
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(PATENT)
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Patent Application of:
Fabio TRENTO et al. Customer No.: 06980
Application No.: Submitted herewith Confirmation No.: Not Yet Assigned

(Continuation of U.S. Application No. 14/069,970)
Art Unit: Not Yet Assigned
Filing Date: Submitted herewith

For:  COMPOSITIONS AND METHODS FOR  Examiner: Not Yet Assigned
TREATING CENTRALLY MEDIATED
NAUSEA AND VOMITING

PRELIMINARY AMENDMENT

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Dear Sir:

INTRODUCTORY COMMENTS

Prior to examination on the merits, please amend the above-identified U.S. Patent
Application as follows.

Amendments to the Specification begin on page 2 of this paper.

Amendments to the Claims begin on page 3 of this paper.

Remarks begin on page 5 of this paper.
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Application No.: Submitted Herewith Docket No.: 244168.000015US6

AMENDMENTS TO THE SPECIFICATION

A marked-up specification and a substitute specification are submitted herewith. Please
replace the specification with the clean copy of the substitute specification. No new matter has

been added by this amendment.

27855833v1
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Application No.: Submitted Herewith Docket No.: 244168.000015US6

AMENDMENTS TO THE CLAIMS

1.-15. (Cancelled)

16)

17)

18)

19)
20)
21)

22)
23)

(Original) A method of treating nausea and vomiting for a period of five consecutive days
in a patient in need thereof, comprising administering to said patient netupitant or a
pharmaceutically acceptable salt thereof, in a therapeutically effective amount which is
effective to treat nausea and vomiting during the acute and delayed phases of emesis, and
which enters the systemic circulation, crosses the blood brain barrier and occupies at least
70% of NK receptors in the striatum seventy-two hours after said administration.
(Original) The method of claim 16, wherein said netupitant occupies at least 80% of NK;
receptors in the striatum seventy-two hours after said administration

(Currently Amended) The method of claim 16 er4#, further comprising: a) administering
to said patient on day one a first dose of dexamethasone which is ineffective against
nausea and vomiting when administered alone, but effective against nausea and vomiting
when administered in combination with said netupitant, wherein said first dose comprises
from 50 to 70% of a minimum effective dose when administered alone; and b) if said
patient is subject to highly emetogenic chemotherapy, administering to said patient, on
days two, three and four, a second dose of dexamethasone which is ineffective against
nausea and vomiting when administered alone, but effective against nausea and vomiting
when administered in combination with said netupitant, wherein said second dose
comprises from 40 to 60% of a minimum effective dose when administered alone.
(Cancelled)

(Cancelled)

(Currently Amended) The method of claim 16 any-ene-ef€laims1+6-26; wherein: a) only
one dose of netupitant is administered during said five days on day one, comprising about
300 mg. of netupitant as the free base; and b) administering about 12 mg of
dexamethasone on day one; and c) if said patient is undergoing highly emetogenic
chemotherapy, administering about 8 mg. of dexamethasone on days two, three and four.

(Cancelled)
(Currently Amended) The method of claim 16 any—ene—ef—<elams—4-22; wherein said

nausea and vomiting is chemotherapy induced nausea and vomiting ("CINV"), radiation

27855833v1
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24)

25)

26)

27.-51.
52)

53)

54)

55)

56)

therapy induced nausea and vomiting ("RINV"), or post-operative nausea and vomiting
("PONV").

(Currently Amended) The method of claim 16 any—ene—of-elams—1-22; wherein said
nausea and vomiting is induced by moderately or highly emetogenic chemotherapy.
(Currently Amended) The method of claim 16 any—ene—ef—<laims—+-24; comprising
administering moderately or highly emetogenic chemotherapy within from about one
hour to about two hours of said administration of said netupitant or pharmaceutically
acceptable salt thereof.

(Currently Amended) The method of claim 16 any—ene—ef—<laims—+-25; comprising
treating nausea and vomiting in response to highly emetogenic chemotherapy during the
acute phase, or in response to highly emetogenic chemotherapy during the delayed phase,
or in response to moderately emetogenic chemotherapy during the acute phase, or in
response to moderately emetogenic chemotherapy during the delayed phase.

(Cancelled)

(New) The method of claim 16, comprising orally administering from about 200 to about
400 mg of netupitant as the free base.

(New) The method of claim 16, comprising orally administering about 300 mg of
netupitant as the free base.

(New) A method of treating nausea and vomiting for a period of five consecutive days in
a patient in need thereof, comprising administering to said patient netupitant or a
pharmaceutically acceptable salt thereof, in a therapeutically effective amount which is
effective to treat nausea and vomiting during the acute and delayed phases of emesis.
(New) The method of claim 54, comprising orally administering from about 200 to about
400 mg of netupitant as the free base.

(New) The method of claim 54, comprising orally administering about 300 mg of

netupitant as the free base.

27855833v1
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REMARKS

After the amendment, claims 16-18, 21, 23-26, and 52-56 are pending. Claims 18, 21,
23, 24, 25 and 26 are amended to remove multiple dependencies. Claims 52-56 are added to
include dose limitations, and are supported on page 13 of the specification. No new matter is
added by the amendment.

The specification has been amended to correct the line spacing of the specification to be
in compliance with 37 C.F.R. 1.52(b). No new matter is added by this amendment.

Early and favorable examination is requested.

The Commissioner is authorized to charge any deficiency or credit any excess in this fee

to Deposit Account No. 20-1507 of Customer No. 06980.

Dated: January 21, 2016 Respectfully submitted,
/Clark G. Sullivan/

Clark G. Sullivan

Registration No.: 36,942

Troutman Sanders LLP

875 Third Avenue

New York, New York 100022
Direct Tel: (212) 704-6105

Fax: (212) 704-6288

Direct E-mail:
clark.sullivan@troutmansanders.com
Attorneys/Agents for Applicant

27855833v1

017



NONPROVISIONAL APPLICATION FOR
UNITED STATES PATENT

for

COMPOSITIONS AND METHODS FOR TREATING CENTRALLY
MEDIATED NAUSEA AND VOMITING

Fabio Trento, a citizen of Italy residing at Via Alla Valle 20B
1-22020 Pare (Como - Italy); Sergio Cantoreggi, a citizen of Switzerland residing
at Via ai Ronchi, 37 CH-6943 Vezia Switzerland; Giorgia Rossi, a citizen of Italy
residing at Via della Liberta, 1A - 1-22012 Cernobbio (Como - Italy); Roberta
Cannella, a citizen of Italy, residing at Via Al Colle, 42 - [-21100 Varese, Italy;
Daniele Bonadeo, a citizen of Italy residing at Via Ronco Capo Caccia, 32 - I-
21030 Casalzuigno, Varese, Italy

018



COMPOSITIONS AND METHODS FOR TREATING CENTRALLY
MEDIATED NAUSEA AND VOMITING

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims benefit of U.S. Provisional Application No. 61/262,470, filed
November 18, 2009; U.S. Provisional Application No. 61/382,709, filed September 14, 2010;
and International Patent Application No. PCT/US10/57192, filed November 19, 2010.
Application Nos. 61/262,470 and 61/382,709 and PCT Application No. PCT/US10/57192 are

hereby incorporated herein by reference in their entirety.

FIELD OF THE INVENTION

The present invention relates to the use of centrally acting NK; antagonists to treat nausea
and vomiting, particular nausea and vomiting induced by highly emetogenic chemotherapy, and
to the treatment of such nausea and vomiting over multiple consecutive days. The present

invention also relates to combined oral dosage forms of palonosetron and netupitant.

BACKGROUND OF THE INVENTION

With the development of the 5-HT; antagonist in the early 1990s, there emerged new
strategies in the medical community to better control nausea and vomiting caused by various
medical procedures, including chemotherapy (CINV), surgery (PONV), and radiation therapy
(RINV). When added to steroids such as dexamethasone, several 5-HT5 antagonists have been
demonstrated to significantly improve the standard of life for patients undergoing emetogenic
medical procedures. Examples of 5-HT5 antagonists include ondansetron, marketed by
GlaxoSmithKline, and palonosetron, developed by Helsinn Healthcare.

Palonosetron hydrochloride has recently emerged as a highly efficacious anti-nauseant
and anti-emetic agent. See PCT publications WO 2004/045615 and 2004/073714 from Helsinn
Healthcare. Palonosetron hydrochloride is sold in the United States as a sterile injectable liquid
under the ALOXI® brand, in sterile unit dose vials containing 0.075 or 0.25 mg. of palonosetron
hydrochloride. Palonosetron hydrochloride also is also sold as an orally administered soft-gel

dosage form containing 0.5 mg. of palonosetron hydrochloride.
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The official chemical name for palonosetron hydrochloride is (3aS)-2-[(S)-1-Azabicyclo
[2.2.2]oct-3-y1]- 2,3,3a,4,5,6-hexahydro-1-oxo-1Hberiz[de] isoquinoline hydrochloride (CAS No.
119904-90-4); its empirical formula is C190H24N,O-HCI, and its molecular weight is 332.87. The

compound is represented by the following chemical structure:

HC1

Methods of synthesizing palonosetron are described in U.S. Patent Nos. 5,202,333 and
5,510,486. Pharmaceutically acceptably dosage forms are described in PCT publications WO
2004/067005 and WO 2008/049552 from Helsinn Healthcare.

NK; antagonists have also recently emerged as a tool for combating nausea and vomiting
from emetogenic medical procedures. Most recently, aprepitant was approved by the Food and
Drug Administration (“FDA”) for use in combination with other anti-emetic agents for the
prevention of nausea and vomiting from moderately and highly emetogenic chemotherapy.
However, it quickly became apparent that aprepitant’s effect was limited principally to vomiting
—not nausea — and that aprepitant did not provide as much benefit during the acute phase of
CINV. When tested against nausea in humans, aprepitant was unable to induce a significant
reduction in the incidence or severity of nausea following moderately or highly emetogenic
chemotherapy when compared to a 5-HT3 antagonist alone. See FDA Approved Labeling for
Emend®. Thus, while aprepitant is approved by FDA for the prevention of nausea and vomiting
in humans, this indication is somewhat misleading because aprepitant did not reduce nausea in
the clinical trials preformed for aprepitant more than nausea controlled by the other components
of the anti-emetic regimen. In addition, the results reported in Grunberg et al., SUPPORT CANCER
CARE (2009) 17:589-594, from a combined treatment of aprepitant and palonosetron, were far
from promising.

Merck & Co. markets aprepitant, as EMEND® in the United States. The product is
approved in a capsule dosage form, and is marketed for the prevention of CINV (acute and
delayed) in combination with other anti-emetic agents such as ondansetron and metoclopramide.

The product reportedly has a terminal half-life of from 9 to 13 hours. While aprepitant has
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demonstrated some effect against nausea, its effects have been inconsistent. Casopitant is
another NK, antagonist that has been tested against nausea and vomiting in humans. A clinical
study of casopitant is discussed in Therapeutics and Clinical Risk Management 2009:5 pp375-
384 to Ruhlmann et al. and Drug Metabolism and Disposition, vol.37, No. 8, 2009, pp.1635-
1645 to Pellegatti et al. As reported by Ruhlmann et al. in THERAPEUTICS AND CLINICAL RISK
MANAGEMENT, 2009:5 375-384, casopitant had no statistically significant effect against nausea
when administered in response to moderately emetogenic chemotherapy, and even induced
nausea as a side effect. Casopitant has the formula (2R,45)-4-(4-acetytlpiperazin-1-yl)-N-{(1R)-
1-[3,5-bis(trifluoromethyl)phenyl]ethyl }-2-(4-fluoro-2-methylphenyl)-N-methylpiperidine- 1-

carboxamide, and the below chemical structure:

Q ~—\ H
\\
N N

CF;

Netupitant is another selective NK; receptor antagonist under development by Helsinn
Healthcare, having the formula 2-[3,5-bis(trifluoromethyl)phenyl]-N,2-dimethyl-N-[4-(2-
methylphenyl)-6-(4-methylpiperazin-1-yl)pyridin-3-yl]propanamide, or Benzeneacetamide,
N,o,a-trimethyl-N-[4-(2-methylphenyl)-6-(4-methyl-1-piperazinyl)-3-pyridinyl]-3,5-

bis(trifluoromethyl)-, and the below chemical structure:

H,yC

Methods of synthesizing and formulating netupitant and its prodrugs are described in U.S. Patent
Nos. 6,297,375, 6,719,996 and 6,593,472 to Hoffmann La Roche.

Other representative NK; antagonists include ZD4974 (developed by AstraZeneca),
CGP49823 (developed by Ciba-Geigy), Lanepitant and LY686017 (developed by Eli Lilly),
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FK888 (developed by Fujisawa), Vofopitant, Vestipitant and Orvepitant (developed by
GlaxoSmithKline), Befetupitant (developed by Hoffmann-La Roche), R116031 (developed by
Janssen), L-733060 and L-736281 (developed by Merck), TKA731, NKP608 and DNK333
(developed by Novartis), CP-96345, CP-99994, CP-122721, CJ-17493, CJ-11974 and CJ-11972
(developed by Pfizer), RP67580 and Dapitant (developed by Rhone-Poulenc Rorer),
Nolpitantium and SSR240600 (developed by Sanofi-Aventis), SCH388714 and Rolapitant
(developed by Schering-Plough), TAK637 (developed by Takeda), HSP117 (developed by
Hisamitsu), KRP103 (developed by Kyorin Pharm) and SL.V317 (developed by Solvay).
Chemical structures of the above-mentioned NK; antagonists are shown below and discussion of
those compounds as well as other NK; antagonists is present in Expert Opin. Ther. Patents
(2010) 20(8), pp1019-1045 by Huang et al.

The background of U.S. Patent No. 6,297,375 suggests that NK; antagonists are useful
for treating a variety of conditions in which substance P (the natural ligand for the NK; receptor)
is active. These conditions include depression, pain (especially pain resulting from inflammatory
conditions such as migraine, rheumatoid arthritis, asthma, and inflammatory bowel disease),
central nervous system (CNS) disorders such as Parkinson's disease and Alzheimer's disease,
headache, anxiety, multiple sclerosis, attenuation of morphine withdrawal, cardiovascular
changes, oedema, chronic inflammatory diseases such as rheumatoid arthritis, asthma/bronchial
hyperreactivity and other respiratory diseases including allergic rhinitis, inflammatory diseases
of the gut including ulcerative colitis and Crohn's disease, ocular injury and ocular inflammatory
diseases. The background even mentions motion sickness and vomiting, but fails to call out
nausea specifically.

Accordingly, there is a need in the art for more effective treatments of nausea and
vomiting, particularly nausea and vomiting emanating from chemotherapy, radiotherapy and
surgery. In addition, given the prolonged incidence of nausea and vomiting induced by these
emetic events, there is a need for treating such nausea and vomiting for a prolonged period of
time. Further, there is a need for the development of dosage forms to reduce drug-drug
interaction, improve stability, and potentiate effects of each component of the combined dosage

forms.
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OBJECTS OF THE INVENTION

Accordingly, it is an object of the invention to provide new methods for treating or
preventing nausea and vomiting using an NK; antagonist, particularly netupitant.

It is another object of the invention to provide methods for treating or preventing nausea
and vomiting in patients undergoing chemotherapy, radiotherapy, or surgery.

Still another object of the invention is to augment existing treatments for CINV, RINV or
PONYV by steroids and 5-HT5 antagonists, and thereby provide additional protection against both
nausea and vomiting, especially during the acute and delayed phases.

Another object of the invention is to provide a single combined dose of netupitant and a
5-HT; antagonist and to the use of that single dose without further dosing, for the treatment of
nausea and vomiting during the acute and delayed phases of CINV, RINV or PONV.

It is another object to provide novel methods to treat nausea, vomiting, and other
undesirable effects from moderately emetogenic and highly emetogenic chemotherapy (“MEC
and HEC”), especially HEC, during the acute and delayed phases following such treatments.

It is another object to provide novel dosage forms to reduce drug-drug interaction,
improve stability, enhance bioavailability and potentiate therapeutic effect of each component of
the combined dosage forms comprising netupitant and/or 5-HT5 antagonist and/or

dexamethasone, in treating or preventing nausea and vomiting.

SUMMARY OF THE INVENTION

After extensive testing into the clinical effects of netupitant, it has unexpectedly been
discovered that netupitant is active against nausea, and that a single dose of netupitant is able to
treat nausea and vomiting in response to highly and moderately emetogenic chemotherapy for
five consecutive days. It has also been discovered, quite unexpectedly, that netupitant exhibits
unique binding habits to NK; receptors in the brain. In particular, it has been discovered that
netupitant binds to NK receptors in the striatum in a long-lasting manner, and that less than 20
or 30% of netupitant is released from striatum NK; receptors even ninety-six hours after
administration. This is in stark contrast to aprepitant, in which receptor binding drops swiftly
over time, and must be dosed repeatedly if emesis control is desired throughout the delayed

phase; and which shows no meaningful effect against nausea.
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These discoveries have led to the development of a unique dosing regimen to treat nausea
during the first day after an emesis-inducing event, in addition to the second, third, fourth and
fifth days after such induction. Therefore, in one embodiment the invention provides a method
of treating nausea and vomiting for a period of five consecutive days in a patient in need thereof,
comprising administering to said patient netupitant or a pharmaceutically acceptable salt thereof
in an amount which is therapeutically effective against nausea and vomiting during the acute and
delayed phases, and which is effective to enter the systemic circulation, cross the blood brain
barrier and occupy at least 70% of NK; receptors in the striatum seventy-two hours after said
administration.

In another embodiment, the netupitant is combined with other anti-emetic agents,
including a 5-HT; antagonist such as palonosetron and a corticosteroid such as dexamethasone,
in a manner that results in even greater efficacy against nausea. It has been discovered that
palonosetron is much more effective in combinations with netupitant than it is in combination
with aprepitant, as reported by Grunberg et al., Support Cancer Care (2009) 17:589-594. In
addition, palonosetron shows an improved pharmacokinetic profile (e.g., better bioavailability)
when palonosetron is in combination with netupitant as opposed to palonosetron in single dose
administration. Based on these discoveries, solid oral dosage forms have been developed that
combine netupitant or another NK1 antagonist and palonosetron for the treatment of acute and
delayed emesis.

It has also been discovered that netupitant potentiates the effect of dexamethasone, such
that the dexamethasone is effective even when administered at sub-therapeutic doses (i.e. doses
at which the dexamethasone would be ineffective if administered by itself). Therefore, in
another embodiment the invention provides a combination therapy for treating nausea and

vomiting for five consecutive days in a patient in need thereof, consisting essentially of:

. Day 1 netupitant -- administering to said patient on day one netupinant or a
pharmaceutically acceptable salt thereof, in an amount which is therapeutically effective
against nausea and vomiting during the acute and delayed phases, and which is effective
to enter the systemic circulation, cross the blood brain barrier and occupy at least 70% of
NK; receptors in the striatum seventy-two hours after said administration;

L Day 1 palonosetron -- administering to said patient on day one a therapeutically effective
amount of a 5-HT; antagonist (preferably palonosetron) effective to treat said nausea and
vomiting during the acute and delayed phases;
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L Day 1 dexamethasone -- administering to said patient on day one a first dose of
dexamethasone which is ineffective against nausea and vomiting when administered
alone, but effective against nausea and vomiting when administered in combination with
said netupitant and palonosetron, wherein said first dose comprises from 50 to 70% of a
minimum effective dose when administered alone; and

L Days 2-5 dexamethasone — when the patient is undergoing highly emetogenic
chemotherapy, administering to said patient, on days two, three and four, a second dose
of dexamethasone which is ineffective against nausea and vomiting when administered
alone, but effective against nausea and vomiting when administered in combination with
said netupitant, wherein said second dose comprises from 40 to 60% of a minimum
effective dose when administered alone on days two, three and four.

The dosage forms are extremely versatile and stable owing to their unique design and
formulation. This versatility and stability is accomplished by formulating the NK1 antagonist
and palonosetron in separate dosage forms and combining the dosage forms in one capsule.
Thus, for example, the palonosetron can be formulated in a small gel-cap at a dose of around 0.5
mg, and the netupitant or other NK1 antagonist formulated in a tablet at a dose of about 100 to
150 mg. A capsule can then be filled with one or more palonosetron gel-caps and one or more
netupitant (or other NK1 antagonist) tablets, depending on the therapeutic objective for the
product. Because the palonosetron and NK1 antagonist are in separate dosage units, they can be
formulated without regard to the stability of the other, and without degradation to by-products,
for instance (35)-3-[(3aS)-1-oxo- 2,3,3a,4,5,6-hexahydro- 1 H-benzo[de] isoquinoline-2-yl]-1-
azoniabicyclo[2.2.2]octan-1-olate, a degradation by-product of palonosetron. As a result, the
presently discovered dosage forms offer advantages, such as, reducing drug-drug interaction,
improving stability, and potentiating effects of each component of the dosage forms in treating or
preventing emesis.

Thus, in one embodiment the invention provides an orally administered dosage form
comprising a combination of palonosetron and an NK1 antagonist (preferably netupitant), or a
pharmaceutically acceptable salt or prodrug thereof.

In another embodiment the invention provides an orally administered capsule dosage
form comprising (a) an outer shell; (b) one or more tablets housed within said outer shell, each
comprising an NK1 antagonist (preferably netupitant) or a pharmaceutically acceptable salt or
prodrug thereof and one or more pharmaceutically acceptable excipients; and (c) one or more
soft-gel capsules housed within the outer shell, each comprising palonosetron or a

pharmaceutically acceptable ester or prodrug thereof and one or more pharmaceutically
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acceptable excipients; wherein said dosage form comprises (3S)-3-[(3aS)-1-oxo- 2,3,3a,4,5,6-
hexahydro-1H-benzo[de] isoquinoline-2-yl]-1-azoniabicyclo[2.2.2]octan-1-olate in an amount
that does not exceed 3 wt.%.

In still other embodiments the invention provides methods of treating acute and delayed-
onset emesis by administering the dosage forms of the present invention to a human in need
thereof, preferably shortly before the emesis inducing event.

Additional embodiments and advantages of the invention will be set forth in part in the
description which follows, and in part will be obvious from the description, or may be learned by
practice of the invention. The embodiments and advantages of the invention will be realized and
attained by means of the elements and combinations particularly pointed out in the appended
claims. It is to be understood that both the foregoing general description and the following
detailed description are exemplary and explanatory only and are not restrictive of the invention,

as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in and constitute a part of this
specification, illustrate several embodiments of the invention and together with the description,
serve to explain the principles of the invention.

FIG. 1 depicts a capsule containing one soft-gel capsule of palonosetron and three tablets
of netupitant.

FIG. 2 is a two dimensional graph plotting the pharmacokinetic profile of netupitant in
humans following oral administration of netupitant alone and netupitant together with
palonosetron.

FIG. 3 is a two dimensional graph plotting the pharmacokinetic profile of palonosetron in
humans following oral administration of palonosetron alone and palonosetron together with
netupitant.

FIG. 4 is a two dimensional graph plotting mean plasma concentrations of
dexamethasone over time following administration with and without netupitant.

FIG. 5 contains two bar graphs that depict the average NK; receptor occupancy at 6, 24,
48, 72 and 96 hours after a single oral dose of 100, 300 and 450 mg. netupitant (N=2 for each

dose) in striatum and occipital cortex, as measured using positron emission topography.
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DETAILED DESCRIPTION OF THE INVENTION

The present invention may be understood more readily by reference to the following
definitions and detailed description of preferred embodiments of the invention and the non-

limiting Examples included therein.

Definitions and Use of Terms

[T+ N 11

When the singular forms “a,” “an” and “the” or like terms are used herein, they will be
understood to include plural referents unless the context clearly dictates otherwise. Thus, for
example, reference to “a pharmaceutical carrier” includes mixtures of two or more such carriers,
and the like. The word “or” or like terms as used herein means any one member of a particular
list and also includes any combination of members of that list.

When used herein the term “about” or “ca.” will compensate for variability allowed for in
the pharmaceutical industry and inherent in pharmaceutical products, such as differences in
product strength and bioavailability due to manufacturing variations and time-induced product
degradation. The term allows for any variation which in the practice of pharmaceuticals would
allow the product being evaluated to be considered pharmaceutically equivalent or bioequivalent,
or both if the context requires, to the recited strength of a claimed product.

Throughout the description and claims of this specification, the word “comprise” and
variations of the word, such as “comprising” and “comprises,” means “including but not limited
to,” and is not intended to exclude, for example, other additives, components, integers or steps.

As used herein, the term “Pharmaceutically acceptable” means that which is useful in
preparing a pharmaceutical composition that is generally safe, non-toxic and neither biologically
nor otherwise undesirable and includes that which is acceptable for veterinary use as well as
human pharmaceutical use. In addition, the term “pharmaceutically acceptable salt” refers to a
salt of a compound to be administered prepared from pharmaceutically acceptable non-toxic
acids. Examples of suitable inorganic acids are hydrochloric, hydrobromic, hydroiodic, nitric,
sulfuric, and phosphoric. Suitable organic acids may be selected from aliphatic, aromatic,
carboxylic and sulfonic classes of organic acids, examples of which are formic, acetic, propionic,
succinic, camphorsulfonic, citric, fumaric, gluconic, isethionic, lactic, malic, mucic, tartaric,

para-toluenesulfonic, glycolic, glucuronic, maleic, furoic, glutamic, benzoic, anthranilic,
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salicylic, phenylacetic, mandelic, embonic (pamoic), methanesulfonic, ethanesulfonic,
pantothenic, benzenesulfonic (besylate), stearic, sulfanilic, alginic, galacturonic, and the like.

Pharmaceutically acceptable salts of palonosetron include palonosetron hydrochloride.
Pharmaceutically acceptable pro-drugs of netupitant include those described in U.S. Patent Nos.
6,593,472, 6,747,026 and 6,806,370, including the N-oxide of netupitant. The contents of these
publications are incorporated herein by reference. When a molecule is referred to herein in its
base or salt form, it will be understand also to encompass other pharmaceutically acceptable salt
forms of the molecule.

As used herein, “therapeutically effective amount” refers to an amount sufficient to elicit
the desired biological response. The therapeutically effective amount or dose will depend on the
age, sex and weight of the patient, and the current medical condition of the patient. The skilled
artisan will be able to determine appropriate dosages depending on these and other factors in
addition to the present disclosure.

The minimum effective dose of dexamethasone, when used to treat CINV induced by
highly emetogenic chemotherapy, has been demonstrated to be 20 mg. administered orally or by
injection on day one, and sixteen mg. administered orally or by injection on days two, three and
four. Jordan et al., THE ONCOLOGIST, Vol. 12, No. 9, 1143-1150, September 2007. When used
to treat CINV induced by moderately emetogenic chemotherapy, the minimum effective dose of
dexamethasone is 20 mg. administered orally or by injection on day one, and zero mg. on days
two, three and four.

The terms “treating” and “treatment,” when used herein, refer to the medical management
of a patient with the intent to cure, ameliorate, stabilize, or prevent a disease, pathological
condition, or disorder. This term includes active treatment, that is, treatment directed
specifically toward the improvement of a disease, pathological condition, or disorder, and also
includes causal treatment, that is, treatment directed toward removal of the cause of the
associated disease, pathological condition, or disorder. In addition, this term includes palliative
treatment, that is, treatment designed for the relief of symptoms rather than the curing of the
disease, pathological condition, or disorder; preventative treatment, that is, treatment directed to
minimizing or partially or completely inhibiting the development of the associated disease,

pathological condition, or disorder; and supportive treatment, that is, treatment employed to
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supplement another specific therapy directed toward the improvement of the associated disease,
pathological condition, or disorder.

As used herein, the term “significantly” refers to a level of statistical significance. The
level of statistical significant can be, for example, of at least p<0.05, of at least p<0.01, of at least
p<0.005, or of at least p<0.001. Unless otherwise specified, the level of statistical significance is
p<0.05. When a measurable result or effect is expressed or identified herein, it will be
understood that the result or effect is evaluated based upon its statistical significance relative to a
baseline. In like manner, when a treatment is described herein, it will be understood that the
treatment shows efficacy to a degree of statistical significance.

5-HT; antagonists include the various setrons such as, for example, palonosetron,
ondansetron, dolasetron, tropisetron, and granisetron, and their pharmaceutically acceptable salts.
A preferred 5-HT; antagonist is palonosetron, especially its hydrochloride salt.

“Highly emetogenic chemotherapy” refers to chemotherapy having a high degree of
emetogenic potential, and includes chemotherapy based on carmustine, cisplatin,
cyclophosphamide > 1500 mg/m?, dacarbazine, dactinomycin, mechlorethamine, and
streptozotocin.

“Moderately emetogenic chemotherapy” refers to chemotherapy having a moderate
degree of emetogenic potential, and includes chemotherapy based on carboplatin,
cyclophosphamide < 1500 mg/m?, cytarabine > 1 mg/m?, daunorubicin, doxorubicin, epirubicin,
idarubicin, ifosfamide, irinotecan, and oxaliplatin.

Acute emesis refers to the first twenty-four hour period following an emesis-inducing
event. Delayed emesis refers to the second, third, fourth and fifth twenty-four hour periods
following an emesis-inducing event. When a treatment is said to be effective during the delayed
phase, it will be understood to mean that the effectiveness of the treatment is statistically
significant during the entire delayed phase, regardless of whether the treatment is effective
during any particular twenty-four hour period of the delayed phase. It will also be understood
that the method can be defined based upon its effectiveness during any one of the twenty-four
hour periods of the delayed phase. Thus, unless otherwise specified, any of the methods of
treating nausea and/or vomiting during the delayed phases, as described herein, could also be
practiced to treat nausea and/or vomiting during the second, third, fourth or fifth twenty-four

hour periods following an emesis inducing event, or an combination thereof.
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When ranges are given by specifying the lower end of a range separately from the upper
end of the range, it will be understood that the range can be defined by selectively combining any
one of the lower end variables with any one of the upper end variables that is mathematically

possible.

Methods of Treatment

As noted above, the invention is premised on several unique discoveries, and provides the
following independent methods that can be practiced according to the present invention,
including:

In a first principal embodiment, the invention provides a method of treating nausea and
vomiting for a period of five consecutive days in a patient in need thereof, comprising
administering to said patient netupitant or a pharmaceutically acceptable salt thereof in an
amount which is therapeutically effective to treat nausea and vomiting during the acute and
delayed phases, which enters the systemic circulation, crosses the blood brain barrier and
occupies at least 70% of NK; receptors in the striatum seventy-two hours after said
administration.

In a second principal embodiment, the invention provides a combination therapy for

treating nausea and vomiting for five consecutive days in a patient in need thereof, comprising:

(i) administering to said patient on day one netupitant or a pharmaceutically
acceptable salt thereof, in an amount which is therapeutically effective to treat nausea and
vomiting during the acute and delayed phases, which enters the systemic circulation, crosses the
blood brain barrier and occupies at least 70% of NK; receptors in the striatum seventy-two hours
after said administration;

(i1) administering to said patient on day one a therapeutically effective amount of a 5-
HT35 antagonist (preferably palonosetron, more preferably 0.5 mg. of oral palonosetron as
palonosetron hydrochloride) effective to treat said nausea and vomiting during the acute and
delayed phases;

(iii)  administering to said patient on day one a first dose of dexamethasone which is
ineffective against nausea and vomiting when administered alone, but effective against nausea
and vomiting when administered in combination with said netupitant and palonosetron, wherein
said first dose comprises from 50 to 70% of a minimum effective dose when administered alone;
and

(iv)  if the patient is undergoing highly emetogenic chemotherapy, administering to
said patient, on days two, three and four, a second dose of dexamethasone which is ineffective
against nausea and vomiting when administered alone, but effective against nausea and vomiting
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when administered in combination with said netupitant, wherein said second dose comprises
from 40 to 60% of a minimum effective dose when administered alone on days two, three and
four.

Various sub-embodiments are envisaged for these principal embodiments. For example,
the netupitant can be administered as a free base or a pharmaceutically acceptable salt thereof,
but is preferably administered as the free base. In addition, the netupitant is preferably
administered in an amount ranging from about 50 to about 500 mg., from about 200 to about 400
mg., and preferably about 300 mg., based on the weight of the free base. A preferred route of
administration for the netupitant is oral. In terms of binding to NK; receptors, the netupitant
preferably binds to at least 80 or even 85% of NK; receptors in the striatum seventy-two hours
after administration. As of ninety six hours after administration, the netupitant preferably binds
less than 70, 60, 50 or even 40% of said NK; receptors.

The methods of the present invention are all effective at treating or preventing nausea and
vomiting induced by numerous events, including chemotherapy induced nausea and vomiting
(“CINV?”), from moderately or highly emetogenic chemotherapy, radiation therapy induced
nausea and vomiting (“RINV”), and post-operative nausea and vomiting (“PONV”). The
method is preferably performed shortly before the emesis inducing event (i.e. no more than 1 or
2 hours before the event). The methods may be used to treat nausea and vomiting during the
acute phase of emesis, or during the delayed phase.

The drugs specified by the individual embodiments may be administered by any suitable
dosing regimen, as is well known in the art, but in a preferred embodiment the netupitant, 5-HT;
antagonist and steroid are administered orally. A preferred oral dose of palonosetron ranges
from about 0.075 to about 1.0 mg, or from about 0.25 to about 0.75 mg, but is preferably about
0.5 mg. A preferred oral dose of netupitant ranges from about 50 to 500 mg, or from about 200
to about 400 mg, but is preferably about 300 mg. A preferred dose of corticosteroid, preferably
dexamethasone, is 12 mg administered orally or via injection on the first day of treatment, and 8§
mg administered orally or via injection on the second, third and fourth days after said treatment.

It will be further understood that the netupitant can be administered in prodrug form, in
which case the invention will provide a method of treatment by inducing plasma levels of

netupitant, and in each case the plasma level of netupitant induced by the prodrug administration
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will correspond to the level attained by the administration of netupitant or its pharmaceutically

acceptable salt, in the doses and routes of administration described herein.

Pharmaceutical Compositions

Various pharmaceutical compositions can be developed that make use of the
combinations described herein. The composition can be administered by any appropriate route,
for example, orally, parenterally, or intravenously, in liquid or solid form.

Preferred modes of administrations of the active compounds are injectable and/or oral.
These compositions will generally include an inert diluent or an edible carrier. They may be
enclosed in gelatin capsules (for oral use) or compressed into tablets (for oral or buccal use) or
formulated into troches (for buccal use). For these purposes, the active compound can be
incorporated with excipients and used in the form of tablets, troches, or capsules.
Pharmaceutically compatible binding agents, and/or adjuvant materials can be included as part of
the composition.

Tablets, pills, capsules, troches and the like can contain any of the following ingredients,
or compounds of a similar nature: a binder such as microcrystalline cellulose, gum tragacanth or
gelatin; an excipient such as starch or lactose, a disintegrating agent such as alginic acid,
Primogel, or corn starch; a lubricant such as magnesium stearate or Sterotes; a gliding such as
colloidal silicon dioxide; a sweetening agent such as sucrose or saccharin; or a flavoring agent
such as peppermint, methyl salicylate, or orange flavoring. When the dosage unit form is a
capsule, it can contain, in addition to material of the above type, a liquid carrier such as a fatty
oil. In addition, dosage unit forms can contain various other materials which modify the physical
form of the dosage unit, for example, coatings of sugar, shellac, or other enteric agents.

The compounds can be administered as a component of an elixir, suspension, syrup,
wafer, orally disintegrating film, orally disintegrating tablet, chewing gum or the like. A syrup
may contain, in addition to the active compounds, sucrose as a sweetening agent and certain
preservatives, dyes and colorings and flavors.

Solutions or suspensions used for injection can include the following components: a
sterile diluent such as water for injection, saline solution, fixed oils, polyethylene glycols,
glycerine, propylene glycol or other synthetic solvents; antibacterial agents such as benzyl
alcohol or methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite; chelating

agents such as ethylenediaminetetraacetic acid; buffers such as acetates, citrates or phosphates
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and agents for the adjustment of tonicity such as sodium chloride, mannitol and dextrose. An
injectable preparation can be enclosed in ampoules, disposable syringes or multiple dose vials

made of glass or plastic.

Combined Oral Dosage Forms

As discussed above, the invention provides versatile combined oral dosage forms of
palonosetron and an NK1 antagonist that can be readily modified depending on the therapeutic
objective, and that do not present issues of stability and degradation. In a preferred embodiment,
the invention provides a capsule for oral administration made from a hard outer shell that houses
one or more NK1 antagonist tablets and one or more palonosetron soft-gel capsules. The
finished capsule and the tablet(s) and soft-gel capsule(s) housed within the capsule shell are all
preferably formulated as immediate release dosage forms. Netupitant and casopitant, and their
pharmaceutically acceptable salts, are particularly preferred NK1 antagonists for the combined
oral dosage forms of this invention.

While the NK1 antagonist is preferably formulated in a solid tablet, it will be understood
that it can be formulated in any solid form that is suitable for oral administration including, for
example, a tablet or capsule (hard or soft-gel). In a preferred embodiment, the NK1 antagonist is
formulated in a tablet. The number of NK1 antagonist units contained within the combined
dosage form can be, for example, from 1 to 10, 1 to 5, or 1 to 3. The netupitant units within the
combined dosage form can provide anywhere from 50 to 500 mg of netupitant on an aggregate
basis, preferably from 100 to 350 mg. Each netupitant unit preferably comprises from 50 to 200
mg of netupitant, more preferably 100 to 150 mg of netupitant, and most preferably 100 or 150
mg of netupitant.

The palonosetron can also be formulated in any solid form that is suitable for oral
administration, although it is preferably formulated as a soft-gel capsule. Non-limiting examples
of suitable palonosetron soft-gel capsules are provided in PCT publication WO 2008/049552, the
contents of which are hereby incorporated by reference. The number of palonosetron units
within the combined dosage from can be, for example, from 1 to 5, from 1 to 3 or just 1. Each of
the palonosetron units within the combined dosage form can provide anywhere from 0.01 to 5.0

mg palonosetron, preferably from 0.1 to 1.0 mg palonosetron on an aggregate basis. Each
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palonosetron unit will preferably comprise from 0.1 to 1.0 mg of palonosetron, most preferably
about 0.25, 0.5, 0.75 or 1.0 mg of palonosetron.

Figure 1 illustrates an exemplary embodiment of a combined oral dosage form of
palonosetron and netupitant. The dosage form 10 comprises a two piece hard outer shell that
includes a body 20 and a cap 22. The dosage form 10 contains one palonosetron soft-gel capsule
30 (preferably containing 0.5 mg of palonosetron) and three netupitant tablets 40 (each

preferably containing 100 mg of netupitant).

Hard Outer Shell

The hard outer shell of the present invention can be made of any pharmaceutically
acceptable material that dissolves in gastric fluids. Preferred materials for the hard outer shell
include, for example, gelatin, cellulose, starch, or hydroxypropyl methylcellulose (HPMC). In a
particular embodiment of the invention, the hard outer shell has a maximum oxygen
permeability. Preferably, the oxygen permeability is less about 1.0 x 107, 5.0 x 10™, 1.0 x 107,
5.0 x 107, or even 2.0 x 10" ml-cm/(cm?-24 hr. atm).

The hard outer shell can be a continuous structure. Alternatively, the hard outer shell can

be a two-piece hard capsule.

Soft-Gel Capsule

The soft-gel capsule used for the palonosetron preferably comprises a soft outer shell and
a liquid inner fill composition comprising palonosetron hydrochloride. Non-limiting examples
of suitable palonosetron soft-gel capsules are provided in PCT publication WO 2008/049552, the
contents of which are hereby incorporated by reference.

The soft outer shell of the soft-gel capsule can contain any type of material that dissolves
in gastric fluids. Preferred materials for the soft outer shell include, for example, gelatin,
cellulose, starch, or hydroxypropyl methylcellulose (HPMC). The soft-gel capsule can further
comprise shell excipients such as glycerin, sorbitol, and colorants/opacifers such as titanium
dioxide. The soft-gel capsule can further include solvents such as purified water. In particular
embodiments of the invention, the outer shell has a maximum oxygen permeability, preferably of

no more than 1.0 x 107, 5.0 x 10®, 1.0 x 10, 5.0 x 107, or even 2.0 x 10 ml-cm/(cm?-24 hr.
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atm). Suitable soft-gel capsules include the 1.5-oval gelatine capsule shell manufactured by
Catalent Pharma Solutions.

The liquid fill is preferably composed predominantly of one or more lipophilic
components in an amount of from 50 wt.% to 99 wt.%, preferably from 75 wt.% to 98 wt.%.
Preferred lipophilic components include, for example, mono- and di-glycerides of fatty acids,
especially including the mono- and di-glycerides of capryl/capric acid. The liquid fill may also
contain glycerin, preferably in an amount of from 1 to 15 wt.%, more preferably from 2 to 10
wt.%. In one preferred embodiment, both the shell and the inner fill composition comprise
glycerin. In another preferred embodiment, the liquid fill comprises about 0.25, 0.50, 0.75 mg.,
or more of palonosetron as palonosetron hydrochloride.

The fill composition may comprise various means to facilitate the transition of
palonosetron from the dosage form to the gastrointestinal fluids of the GI tract, so that the
palonosetron may be more readily absorbed into the bloodstream. For example, the liquid fill
composition may contain a surfactant, optimally in an amount of from 0.1 wt.% to 6 wt.%, from
0.5 wt.% to 5 wt.%, or from 1.0 wt.% to 3.0 wt.%. The liquid fill composition preferably
comprises greater than 0.1, 0.5, or 1.0 wt.% of surfactant, and less than 10, 8, 5, 4, or even 4
wt.% of surfactant. A particularly preferred surfactant is polyglyceryl oleate.

Alternatively or in addition, the transitioning means for a liquid filled capsule may
comprise water that forms a single phase or microemulsion with the other liquid ingredients in
the excipient base. The liquid fill composition preferably comprises from 0.05 wt.% to 30 wt.%
water, from 1 wt.% to 20 wt.% water, or from 2 wt.% to10 wt.% water. The liquid fill preferably
comprises greater than 0.1, 0.5 or 1.0 wt.% water, and less than 20, 15, 10, 8 or 5 wt.% water.

The active agent, which is preferably palonosetron hydrochloride, is preferably present in
the fill composition in an amount ranging from 0.01 to 10.0 wt.%, from 0.05 to 5.0 wt.%, or from
0.1 wt.% to 2.0 wt.%. Alternatively, particularly stable formulations have been found where the
concentration of palonosetron exceeds 0.3%, preferably at a concentration no greater than 1

wt. %.
Tablet

The tablets of the present invention can include from 20 to 95 wt.% of NK1 antagonist

(preferably netupitant), and preferably comprises from 60 to 80 wt.% of netupitant. In addition,

17
035



the tablets can contain diluents, disintegrants, surfactants, binders, glidants, and/or lubricants. In
a particular embodiment, the tablet comprises from 5 to 25 wt.% of microcrystalline cellulose.
The microcrystalline cellulose can function as a diluent and disintegrant, and preferably
comprises 15 wt.% of the tablet. Another suitable disintegrant is sodium croscaramellose, which
can be present in the tablet in an amount of from 1 to 5 wt.%, preferably 2 wt.%.

A suitable binder for use in the tablet is polyvinylpyrrolidone, which can be present in the
tablet in an amount from 1 to 10 wt.% of the tablet, and preferably 5 wt.%. A suitable glidant for
use in the tablet is colloidal silicon dioxide, which can be present in the tablet in an amount of 2
wt.%. Suitable lubricants for use in the tablet include sodium stearyl fumarate and magnesium

stearate, which can be present in the tablet in an amount of 0.7 wt.% and 0.35 wt.%, respectively.

Application of The Combined Oral Dosage Forms

The invention further provides a method of treating emesis comprising orally
administering to a patient suffering from emesis, or at risk for suffering emesis, a dosage form of
the present invention. In still further embodiments, the invention provides methods of treating
emesis by administering one or more of the dosage forms described herein. The dosage form is
preferably administered shortly before the emesis inducing event (i.e. no more than 2 hours
before the event). The emesis may be acute phase emesis (i.e. emesis experienced within about
24 hours of an emesis inducing event), or delayed emesis (i.e. emesis experienced after the acute
phase, but within seven, six, five or four days of an emesis inducing event). The emesis may
constitute chemotherapy induced nausea and vomiting (“CINV”), from moderately or highly
emetogenic chemotherapy, radiation therapy induced nausea and vomiting (“RINV™), or post-

operative nausea and vomiting (“PONV”).

EXAMPLES

The following examples are put forth so as to provide those of ordinary skill in the art
with a complete disclosure and description of how the compounds claimed herein are made and
evaluated, and are intended to be purely exemplary of the invention and are not intended to limit
the scope of what the inventors regard as their invention. Efforts have been made to ensure

accuracy with respect to numbers (e.g., amounts, temperature, etc.) but some errors and
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deviations should be accounted for. Unless indicated otherwise, parts are parts by weight,

temperature is in °C or is at room temperature, and pressure is at or near atmospheric.

EXAMPLE 1 — PREPARATION OF ORAL DOSAGE FORM

In a preferred embodiment the combination is administered in a capsule oral dosage form,

wherein the capsule houses one or more soft-gel capsules for the palonosetron and one or more

hard tablets for the netupitant. Table 1 below describes a representative formulation for a soft-

gel capsule containing 0.5 mg of palonosetron, suitable for inclusion in such a hard outer shell.

TABLE 1: REPRESENTATIVE SOFT-GEL FORMULATION

Ingredient Approximate Amount Function
(mg/Capsule)
Fill Solution
Palonosetron HCI 0.56' Active
Mono- and di-glycerides of Capryl/Capric 62.19 Solvent vehicle
Acid (Capmul MCM)
Glycerin, anhydrous, USP/Ph Eur 3.37 Plasticizer
Polyglyceryl oleate (Plurol Oleique CC 497) 0.87 Surfactant
Purified water, USP/Ph Eur 2.94 Co-solvent
Butylated hydroxyanisole (BHA), NF/Ph Eur 0.07 Antioxidant
Nitrogen -
Theoretical fill weight 70.00 mg
Gelatine Capsule Shell, 1.5-oval (Catalent Pharma Solutions)*

Gelatine (type 195), NE/Ph Eur - Shell
Sorbitol Special/Glycerin Blend 50/50 - Plasticizer
Titanium dioxide, USP/Ph Eur - Colorant/Opacifier
Purified water, USP/Ph Eur - Solvent

'Corresponds to 0.50 mg. free base

*Quantitative composition of capsule shell is proprietary to Catalent Pharma Solutions

Table 2 below describes a representative formulation for a tablet containing 100 mg. of

netupitant, suitable for inclusion in a hard shell.
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TABLE 2: REPRESENTATIVE TABLET FORMULATION

Ingredient Approximate Amount Function
(mg/Tablet)

Netupitant, milled 100 Active
Microcrystalline cellulose pH 101 20.5 Diluent and disintegrant
Sucrose Lauric Acid Esters 10.0 Surfactant
Polyvinilpyrrolidone K30 7.0 Binder
Sodium croscaramellose 3.0 Disintegrant
Colloidal Silicon Dioxide 3.0 Glidant
Sodium Stearyl Fumarate 1.0 Lubricant
Magnesium Stearate 0.5 Lubricant
Total weight 145 mg

EXAMPLE 2 — PHARMACOKINETICS OF COMBINED DOSAGE FORM

Objective

The effects of palonosetron on the pharmacokinetics (PK) of netupitant and the effects of

netupitant on the PK of palonosetron were examined in healthy volunteers.

Methods

A randomized, open, 3-way crossover study was conducted. Each subject participated in
3 treatment periods, each lasting approximately 12 days (Day -1 to Day 11). The treatment
periods were separated by wash-out periods of no less than 14 days (between Day 1 of any 2

consecutive treatment periods).

The following treatments were investigated:

Treatment A: oral netupitant 450 mg. administered as single dose of three 150 mg.

capsules.

Treatment B: oral palonosetron 0.75 mg. and oral netupitant 450 mg. administered

simultaneously as three capsules of 150 mg. netupitant followed by 1 capsule of 0.75 mg.

palonosetron.

Treatment C: oral palonosetron 0.75 mg. administered as single dose as one 0.75 mg.

capsule.
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Doses were administered under fasting conditions. Subjects fasted over-night for
approximately 10 hours. Water, however, was permitted up to 1 hour pre-dose. Food intake was
permitted 4 hours post-dose, and water was allowed ad libitum 1 hour post-dose.

Doses were administered with the subject in an upright position. The subjects remained
in an upright position for 4 hours post-dose. The capsules were swallowed whole with
250 mL of room-temperature tap water. Repeated PK blood sampling (for netupitant and/or

palonosetron) was performed.
Results

The primary PK variables assessed for netupitant and palonosetron were the maximum
plasma concentration observed (Cy,x), the area under the plasma concentration versus time curve
from time zero to the last quantifiable sampling time point (t) (AUCy.), and the area under the
plasma concentration versus time curve from time zero to infinity (AUCq.inr). The secondary PK
variables assessed were the terminal elimination half-life (t;/,,), and the time at which the
maximum plasma concentration was observed (tn,x). Results are depicted in below Tables 3 and

4, as well as Figures 2 and 3.

Table 3: Summary of Netupitant Pharmacokinetic Parameters

Parameter Netupitant 450 mg

Palonosetron 0.75 mg
+ Netupitant 450 mg

AUCq, [h*pg/L]

22808 (7270)

22775 (10064)

AUCq.inf [h*pg/L]

25927 (10156)

26241 (13219)

Conax [pg/L] 650.2 (257.8) 659.7 (325.7)
tmax (h) 4.50 (3.00 ; 24.00) 4.50 (3.00 ; 23.95)
tysz (h) 71.81(37.10; 261.61) 78.31 (50.17 ; 196.13)

Mean and SD are shown, except for t,,, and t,,, where median and range are shown.

As can be seen in Table 4 below, palonosetron shows a better pharmacokinetic profile
when combined with Netupitant as opposed to administered as a single dose of palonosetron, for

example, the greater AUC, the larger Cy,.x, the shorter ty,,x (the median t,,,x was 0.5 hour shorter

after administration of palonosetron in combination with netupitant), and the longer ty, ,.
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Table 4: Summary of Palonosetron Pharmacokinetic Parameters

Parameter Palonosetron 0.75 mg Palonosetron 0.75 mg +
Netupitant 450 mg
AUC,, [h*pg/L] 67415 (19554) 74230 (24866)
AUC,,, [h*pg/L] 70813 (20415) 77254 (25402)
Cune [pe/L] 1638.4 (415.5) 1863.1 (487.1)
tonax (h) 5.02 (4.00 ; 8.00) 4.50 (3.00; 6.02)
t., (h) 34.73 (19.61 ; 70.46) 36.91 (20.23 ; 56.08)

Mean and SD are shown, except for t,,,; and t,,, where median and range are shown.

EXAMPLE 3: NETUPITANT + DEXAMETHASONE DRUG INTERACTION STUDY

The effect of netupitant on orally administered dexamethasone pharmacokinetics was
evaluated in this study. This was a randomized, open, 3-period crossover study utilizing an
incomplete Latin Square design where subjects were given dexamethasone alone, or oral
Netupitant 100 mg., 300 mg. or 450 mg. each given with dexamethasone. Netupitant was given
orally on Day 1 only. The dexamethasone regimen for each treatment was 20 mg. orally Day 1,
followed by 8 mg. orally every 12 hours from Day 2 through Day 4. Nineteen subjects (12 male
and 7 female) completed the study (i.e., all 3 treatment periods).

Mean plasma concentrations of dexamethasone were higher when dexamethasone was
co-administered with netupitant (Figure 4). The increase appeared to be dependant on the
netupitant exposure.

The AUCo-24 (Day 1) of dexamethasone increased 1.5, 1.7 and 1.8-fold with co-
administration of 100, 300 and 450 mg. netupitant, respectively. The AUC24-36 (Day 2) of
dexamethasone increased 2.1, 2.4 and 2.6-fold and AUCs4-108 and AUCs4-inf (Day 4) increased
1.7, 2.4 and 2.7-fold, with co-administration of 100, 300 and 450 mg. netupitant, respectively.
Dexamethasone Cmax on Day 1 was only slightly affected by co-administration of netupitant (1.1-
fold increase during co-administration with 100 and 300 mg. netupitant, respectively, and 1.2-
fold increase during co-administration with 450 mg. netupitant). Cmax on Day 2 and Day 4 was
increased approximately 1.7-fold in subjects administered netupitant. Dexamethasone Cmin 0n
Days 2-4 was increased approximately 2.8, 4.3 and 4.6-fold with co-administration of 100, 300
and 450 mg. netupitant, respectively. This clearly shows that the co-administration of netupitant
and dexamethasone enhances the bioavailability of dexamethasone and provides a better

therapeutic window of dexamethasone.
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EXAMPLE 4: NETUPITANT PET RECEPTOR OCCUPANCY STUDY

This was a randomized, open-label, positron emission tomography (PET) study using
11C-GR205171 as tracer in 6 healthy male volunteers (2 per dose level) receiving single doses of
netupitant (100, 300 or 450 mg) to investigate the degree of occupancy of NK; receptors in
human brain, and to determine the relationship between plasma concentration of netupitant and
NK;, receptor occupancy (RO).

The anticipated high NK;-RO (90% or higher) close to the expected Cmax (6 hours post
dose) was reached for striatum, occipital cortex, frontal cortex and anterior cingulate in 3 of 6
subjects of whom 1 received 300 mg. and 2 received 450 mg. of netupitant as a single oral dose.

All doses showed a relatively long duration of blockade of NK; receptors and the decline
over time was dose dependent. In the 100 mg. dose group, 4 of 6 regions still had a mean NK;-
RO over 70% at 96 hours post dose. In the highest dose group (450 mg), 5 of 6 regions had a
mean NK;-RO of 80% or higher at 96 hours post dose. A comparison of the results for the dose
groups (100 mg., 300 mg. and 450 mg) showed a consistent but small increase in NK;-ROs with

increasing netupitant dose. (Figure 5)

EXAMPLE 5: CLINICAL EFFICACY STUDY

A phase 2 trial evaluated three single doses of netupitant combined with palonosetron and
dexamethasone compared to palonosetron alone and dexamethasone to obtain dose ranging
information for netupitant used with oral palonosetron in the CINV patient population.

The objective of the study was to compare the efficacy and safety of three single oral
doses of netupitant combined with oral palonosetron and given with dexamethasone, versus oral
palonosetron-alone given with dexamethasone (without netupitant) for the prevention of highly
emetogenic chemotherapy (HEC)-induced nausea and vomiting. The FDA-approved oral
aprepitant regimen given with IV ondansetron and dexamethasone was included in the study as
an active comparator for exploratory purposes. The FDA-approved oral palonosetron 0.5 mg.
dose was used in each applicable treatment group in this study.

This was a multicenter, randomized, double-blind, double-dummy, parallel group,
stratified study. Eligible patients were randomized (stratified by gender) to one of the following

treatment groups:
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Group 1 — 0.5 mg. oral palonosetron on Day 1 (with an oral dexamethasone standard regimen: 20
mg. on Day 1 and 8 mg. BID from Day 2 through Day 4)

Group 2 — 100 mg. oral netupitant plus 0.5 mg. oral palonosetron on Day 1 (with an oral
dexamethasone adjusted regimen*: 12 mg. on Day 1 and 8 mg. daily from Day 2
through Day 4)

Group 3 — 200 mg. oral netupitant plus 0.5 mg. oral palonosetron on Day 1 (with an oral

dexamethasone adjusted regimen®: 12 mg. on Day 1 and 8 mg. daily from Day 2 to
Day 4)

Group 4 — 300 mg. oral netupitant plus 0.5 mg. oral palonosetron on Day 1 (with dexamethasone
adjusted regimen®*: 12 mg. on Day 1 and 8 mg. daily from Day 2 to Day 4)

Group 5 — 125 mg. oral aprepitant plus IV ondansetron 32 mg. (both on Day 1) then 80 mg. oral
aprepitant on Day 2 and Day 3, (all with an oral dexamethasone adjusted regimen: 12
mg. on Day | and 8 mg. daily from Day 2 through Day 4)

In addition, a Group 6 was added to the analysis for comparative purposes, based on the

results reported by Grunberg et al., Support Cancer Care (2009) 17:589-594:

Group 6 — 285 mg. oral aprepitant plus 20 mg. oral dexamethasone plus 0.2 mg. palonosetron i.v.
(all on Day 1) then 80 mg. oral aprepitant

The primary efficacy endpoint was the complete response rate (defined as no emetic
episodes, no rescue medication) within 120 hours after the start of the highly emetogenic

chemotherapy administration. Secondary efficacy endpoints were:

e Complete response for the 0-24 hour interval (acute phase); and for the 25-120 hour
interval (delayed phase);

e Complete protection (defined as no emesis, no rescue therapy, no significant nausea);
Total control (defined as no emesis, no rescue therapy and no nausea); No nausea
(maximum VAS <5 mm); No significant nausea (maximumVAS <25 mm); No rescue
medication; No emesis. These endpoints were evaluated for the 0-120 hour interval
(overall), acute and delayed phase.

e Time to first emetic episode, Time to first rescue medication, Time to treatment failure
(based on time to the first emetic episode or time to the first rescue medication,
whichever occurs first);
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e Severity of nausea for the overall, acute and delayed phase; * Patient global satisfaction
with anti-emetic therapy by means of VAS for each 24 hour interval.

Complete response rates are summarized in Table 5. The percent of patients with

complete response over 0-120 hours after start of cisplatin administration was 76.5% in the

palonosetron alone group and 87.4%, 87.6%, and 89.6% in the netupitant 100 mg., 200 mg., and

300 mg. groups, respectively. Differences from palonosetron-alone were greater than 10%

(10.9% to 13.2%). All doses of netupitant were statistically superior to palonosetron alone (p-

value=0.004 for the netupitant 300 mg. combination group).

TABLE 5: COMPLETE RESPONSE RATE FOR THE OVERALL,
ACUTE AND DELAYED PHASE: MFAS Population

Efficacy endpoint

Palo alone
(n=136)

Palo + Netu

Palo + Netu

Palo + Netu | Aprepitant

Regimen

Percent of Patients

Difference from Palo alone (%)

*

Percent of Patie

Difference from Palo alone (%)

p-value (*)

Percent of Patients 80.1 90.4 91.2 90.4 88.8
Difference from Palo alone (%) 10.2 11.1 10.2 8.7
p-value (*) 0.018 0.010 0.018 0.043

(*) p-value from logistic regression analysis, aprepitant p-value from post-hoc logistic regression analysis.

Table 6 summarizes results for main secondary endpoints. In the overall phase, 76.5% of

patients in the palonosetron-alone group did not experience emesis, while 87.4, 87.6, and 91.1%

of patients did not experience emesis in the netupitant 100 mg., 200 mg. and 300 mg.

combination groups, respectively (p<0.05 for all doses).
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TABLE 6: SUMMARY OF SECONDARY EFFICACY
RESULTS: PERCENT OF PATIENTS, MFAS POPULATION

Efficacy endpoint

Palo alone

Palo + Netu

Palo + Netu

Palo + Netu

Aprepitant
Regimen

Palo+Aprep
285 mg
41) **

Delayed

Overall

Acute

Delayed

Overall

Delayed

Overall 61.3 59.3

Acute 76.6 80.0

Delayed

Overall 69.9 76.3 80.3* 83.0* 78.4 51
Acute 87.5 89.6 88.3 97.0* 89.6 76
Delayed 73.5 80.0 87.6* 84.4* 82.1 66

* p-value <0.05 compared with palonosetron-alone; aprepitant comparisons p-values calculated by post-hoc analysis
** As reported by Grunberg et al., Support Cancer Care (2009) 17:589-594

EXAMPLE 7. COMPARATIVE RESULTS OF APREPITANT DOSING REGIMEN

The following Table 8§ reports the results observed for an aprepitant dosing regimen, as

described in the FDA approved prescribing information for aprepitant, which demonstrates,

among other things, that aprepitant has no meaningful effect on nausea. Table 7 reports the

dosing regimen:

TABLE 7

Devamsthasans 12
Cedansstron 33 0w

Sprepi

P

Dexamethascens 3 g PC Daily morming
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Throughout this application, various publications are referenced. The disclosures of
these publications in their entireties are hereby incorporated by reference into this application in
order to more fully describe the state of the art to which this invention pertains. It will be
apparent to those skilled in the art that various modifications and variations can be made in the
present invention without departing from the scope or spirit of the invention. Other
embodiments of the invention will be apparent to those skilled in the art from consideration of
the specification and practice of the invention disclosed herein. It is intended that the
specification and examples be considered as exemplary only, with a true scope and spirit of the

invention being indicated by the following claims.
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1)

2)

3)

4)

5)

6)

CLAIMS

A method of treating nausea and vomiting for five consecutive days in a patient in need
thereof, comprising:

a) administering to said patient on day one netupinant or a pharmaceutically
acceptable salt thereof, in a therapeutically effective amount which is effective to treat
nausea and vomiting during the acute and delayed phases of emesis, and which enters the
systemic circulation, crosses the blood brain barrier and occupies at least 70% of NK;
receptors in the striatum seventy-two hours after said administration;

b) administering to said patient on day one a therapeutically effective amount of a 5-
HT5 antagonist or a pharmaceutically acceptable salt thereof, which is effective to treat
nausea and vomiting during the acute and delayed phases; and

c) administering to said patient on day one a first dose of dexamethasone which is
ineffective against nausea and vomiting when administered alone, but effective against
nausea and vomiting when administered in combination with said netupitant, wherein
said first dose comprises from 50 to 70% of a minimum effective dose when administered
alone.

The method of claim 1, further comprising: d) administering to said patient, on days two,
three and four, a second dose of dexamethasone which is ineffective against nausea and
vomiting when administered alone, but effective against nausea and vomiting when
administered in combination with said netupitant, wherein said second dose comprises
from 40 to 60% of a minimum effective dose when administered alone.

The method of claim 1 or 2, wherein said netupitant occupies at least 80% of NK;
receptors in the striatum seventy-two hours after said administration.

The method of any one of claims 1 to 3, wherein only one dose of netupitant or a
pharmaceutically acceptable salt thereof is administered during said five days.

The method of any one of claims 1 to 4, wherein only one dose of netupitant or a
pharmaceutically acceptable salt thereof is administered during said five days, and said
one dose is administered orally.

The method of any one of claims 1 to 5, wherein said therapeutically effective amount of
netupitant comprises from about 200 to about 400 mg. of netupitant or a pharmaceutically

acceptable salt thereof.
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7)

8)

9)

10)

11

12)

13)

14)

15)

16)

The method of any one of claims 1 to 6, wherein said therapeutically effective amount of

netupitant comprises about 300 mg. of netupitant as a free base.

The method of any one of claims 1 to 7, wherein said therapeutically minimum effective

dose of dexamethasone when administered alone comprises from about 16 mg to about

20 mg of dexamethasone.

The method of any one of claims 1 to 8, wherein only one dose of 5-HT; antagonist or a

pharmaceutically acceptable salt thereof is administered during said five days.

The method of any one of claims 1 to 9, wherein the 5-HT; antagonist is ondansetron or

palonosetron.

The method of any one of claims 1 to 10, wherein said therapeutically effective amount

of 5-HT3 antagonist comprises from about 0.25 to about 0.75 mg. of palonosetron or a

pharmaceutically acceptable salt thereof.

The method of any one of claims 1 to 11, wherein said therapeutically effective amount

of 5-HT; antagonist comprises about 0.56 mg. of palonosetron hydrochloride,

corresponding to about 0.5 mg of palonosetron as a free base.

The method of any one of claims 1 to 12, wherein said palonosetron is administered

orally.

The method of any one of claims 1 to 13, comprising orally administering:

a) about 300 mg. of netupitant as a free base on day one;

b) about 0.56 mg. of palonosetron hydrochloride, corresponding to about 0.5 mg of
palonosetron as a free base, on day one; and

c) about 12 mg. of dexamethasone on day one.

The method of any one of claims 1 to 14, comprising orally administering:

a) about 300 mg. of netupitant as a free base on day one;

b) about 0.56 mg. of palonosetron hydrochloride (corresponding to about 0.5 mg of
palonosetron as a free base) on day one;

c) about 12 mg. of dexamethasone on day one; and

d) about 8 mg. of dexamethasone on days two, three and four.

A method of treating nausea and vomiting for a period of five consecutive days in a

patient in need thereof, comprising administering to said patient netupinant or a

pharmaceutically acceptable salt thereof, in a therapeutically effective amount which is
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17)

18)

19)

20)

21)

effective to treat nausea and vomiting during the acute and delayed phases of emesis, and
which enters the systemic circulation, crosses the blood brain barrier and occupies at least
70% of NK; receptors in the striatum seventy-two hours after said administration.

The method of claim 16, wherein said netupitant occupies at least 80% of NK receptors
in the striatum seventy-two hours after said administration

The method of claim 16 or 17, further comprising:

a) administering to said patient on day one a first dose of dexamethasone which is
ineffective against nausea and vomiting when administered alone, but effective against
nausea and vomiting when administered in combination with said netupitant, wherein
said first dose comprises from 50 to 70% of a minimum effective dose when administered
alone; and

b) if said patient is subject to highly emetogenic chemotherapy, administering to said
patient, on days two, three and four, a second dose of dexamethasone which is ineffective
against nausea and vomiting when administered alone, but effective against nausea and
vomiting when administered in combination with said netupitant, wherein said second
dose comprises from 40 to 60% of a minimum effective dose when administered alone.
The method of any one of claims 16 to 18, further comprising administering a
therapeutically effective amount of a 5-HT; antagonist.

The method of any one of claims 16-19, wherein said therapeutically effective amount of
netupitant comprises from about 200 to about 400 mg. of netupitant or a pharmaceutically
acceptable salt thereof, said therapeutically effective amount of 5-HT; antagonist
comprises from about 0.25 to about 0.75 mg. of palonosetron or a pharmaceutically
acceptable salt thereof, and said therapeutically minimum effective dose of
dexamethasone when administered alone comprises from about 16 mg to about 20 mg of
dexamethasone.

The method of any one of claims 16-20, wherein:

a) only one dose of netupitant is administered during said five days on day one,
comprising about 300 mg. of netupitant as the free base; and

b) administering about 12 mg. of dexamethasone on day one; and

c) if said patient is undergoing highly emetogenic chemotherapy, administering

about 8 mg. of dexamethasone on days two, three and four.
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22)

23)

24)

25)

26)

27)

28)

29)

30)

The method of claim 21, further comprising administering only one dose of a 5-HT3
antagonist during said five days on day one, comprising about 0.56 mg. of palonosetron
hydrochloride, corresponding to about 0.5 mg of palonosetron as a free base.

The method of any one of claims 1-22, wherein said nausea and vomiting is
chemotherapy induced nausea and vomiting (“CINV”), radiation therapy induced nausea
and vomiting (“RINV?), or post-operative nausea and vomiting (“PONV”).

The method of any one of claims 1-22, wherein said nausea and vomiting is induced by
moderately or highly emetogenic chemotherapy.

The method of any one of claims 1-24, comprising administering moderately or highly
emetogenic chemotherapy within from about one hour to about two hours of said
administration of said netupitant or pharmaceutically acceptable salt thereof.

The method of any one of claims 1-25, comprising treating nausea and vomiting in
response to highly emetogenic chemotherapy during the acute phase, or in response to
highly emetogenic chemotherapy during the delayed phase, or in response to moderately
emetogenic chemotherapy during the acute phase, or in response to moderately
emetogenic chemotherapy during the delayed phase.

A method of treating nausea and vomiting in a human subject in need thereof, during the
acute and/or delayed phases of CINV in response to moderately or highly emetogenic
chemotherapy, comprising administering a therapeutically effective amount of netupitant,
or a pharmaceutically acceptable salt thereof, and a therapeutically effective amount of
palonosetron, or a pharmaceutically acceptable salt thereof, before said chemotherapy.
The method of claim 27, comprising orally administering from about 200 to about 400
mg. of netupitant or a pharmaceutically acceptable salt thereof, and from about 0.25 to
about 0.75 mg. of palonosetron or a pharmaceutically acceptable salt thereof.

The method of claim 27 or 28, comprising orally administering about 300 mg. of
netupitant as the free base, and about 0.56 mg. of palonosetron hydrochloride.

The method of any one of claims 27-29, further comprising, if said patient is subject to
highly emetogenic chemotherapy, administering a sub-therapeutic dose of

dexamethasone on days one, two, three and four.
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31)

32)

33)

34)

35)

36)

37)

38)

The method of any one of claims 27-30, further comprising, if said patient is undergoing
highly emetogenic chemotherapy, orally administering 12 mg. of dexamethasone on day
one, and 8 mg. of dexamethasone on days two, three and four.

The method of any one of claims 1-31, wherein netupitant potentiates the therapeutic

effect of dexamethasone.

The method of any one of claims 1-32, wherein netupitant promotes bioavailability of

palonosetron.

An orally administered dosage form comprising a combination of palonosetron and an

NKT1 antagonist, or a pharmaceutically acceptable salt or prodrug thereof, comprising:

a) an outer shell;

b) one or more NK1 antagonist units housed within said outer shell, each comprising
said netupitant or pharmaceutically acceptable salt or prodrug thereof and one or
more pharmaceutically acceptable excipients; and

c) one or more palonosetron units housed within said outer shell, each comprising
said palonosetron or pharmaceutically acceptable ester or prodrug thereof and one
or more pharmaceutically acceptable excipients;

wherein said dosage form comprises (35)-3-[(3aS)-1-oxo- 2,3,3a,4,5,6-hexahydro-1H-

benzo[de] isoquinoline-2-yl]-1-azoniabicyclo[2.2.2]octan-1-olate in an amount that does

not exceed 3 wt.%.

The dosage form of claim 34, comprising about 0.56 mg. of palonosetron hydrochloride

and from about 100 to about 500 mg, or from about 200 to about 400 mg, or about 300

mg of netupitant or a pharmaceutically acceptable salt thereof.

The dosage form of claim 34 or 35, wherein said one or more NK1 antagonist units are in

the form of one or more orally administered tablets, and said palonosetron units are in the

form of one or more orally administered soft-gel capsules.

The dosage form of any one of claims 34 to 36, wherein each of said tablets comprises

from about 50 to about 200 mg, or from about 100 to about 150 mg, or about 100 mg of

netupitant.

The capsule of any one of claims 34 to 37, wherein said outer shell of said capsule has an

oxygen permeability of less than 1.0 x 10~ ml-cm/(cm*24 hr. atm).
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39)

40)

41)

42)

43)

44)

45)

46)

The capsule of any one of claims 34 to 38, wherein each of said soft-gel capsules
comprises an inner fill composition comprising from 0.1 to 2.0 mg. of palonosetron
hydrochloride.

The capsule of any one of claims 34 to 39, wherein each of said soft-gel capsules

comprises an inner fill composition comprising from 75 to 98 wt.% of one or more

lipophilic components.

The capsule of any one of claims 34 to 40, wherein each of said soft-gel capsules

comprises an outer shell having an oxygen permeability of less than 1.0 x 10~

ml-cm/(cm2-24 hr. atm).

An orally administered capsule dosage form comprising:

a) an outer shell;

b) one or more tablets housed within said outer shell, each comprising an NK1
antagonist or a pharmaceutically acceptable salt or prodrug thereof and one or
more pharmaceutically acceptable excipients; and

c) one or more soft-gel capsules housed within said outer shell, each comprising
palonosetron or a pharmaceutically acceptable ester or prodrug thereof and one or
more pharmaceutically acceptable excipients;

wherein said dosage form comprises (3S)-3-[(3aS)-1-o0x0-2,3,3a,4,5,6-hexahydro-1H-

benzo[de] isoquinoline-2-yl]-1-azoniabicyclo[2.2.2]octan-1-olate in an amount that does

not exceed 3 wt.%.

The capsule of claim 42 comprising about 0.56 mg. of palonosetron hydrochloride and

from about 100 to about 500 mg, or from about 200 to about 400 mg, or about 300 mg of

netupitant.

The capsule of claim 42 or 43, wherein said outer shell of said capsule has an oxygen

permeability of less than 1.0 x 10~ ml-cm/(cm*24 hr. atm).

The capsule of any one of claims 42 to 44, wherein each of said tablets comprises from

about 50 to about 200 mg, or from about 100 to about 150 mg, or about 100 mg of

netupitant or a pharmaceutically acceptable salt thereof.

The capsule of any one of claims 42 to 45, wherein each of said soft-gel capsules

comprises an outer shell having an oxygen permeability of less than 1.0 x 10~

ml-cm/(cm2-24 hr. atm).
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47)

48)

49)

50)

51)

The capsule of any one of claims 42 to 46, wherein said soft-gel capsule comprises an
inner fill composition comprising from 0.1 to 2.0 mg. of palonosetron hydrochloride.

The capsule of any one of claims 42 to 47, wherein said soft-gel capsule comprises an
inner fill composition comprising from 75 to 98 wt.% of one or more lipophilic
components.

The dosage form or capsule of any one of claims 34 to 48, wherein netupitant and
palonosetron are formulated in separate form and then combined in one dosage.

A method of treating emesis comprising administering to a human in need thereof the
dosage form of any one of claims 34-51.

The method of claim 50 wherein said emesis is delayed-onset emesis.
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COMPOSITIONS AND METHODS FOR TREATING CENTRALLY MEDIATED NAUSEA
AND VOMITING

ABSTRACT

Provided are compositions and methods for treating or preventing nausea and vomiting in

patients undergoing chemotherapy, radiotherapy, or surgery.
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Substitute specification

COMPOSITIONS AND METHODS FOR TREATING CENTRALLY
MEDIATED NAUSEA AND VOMITING

CROSS-REFERENCE TO RELATED APPLICATIONS

This application is a continuation of U.S. Application No. 14/069,970, filed
November 1, 2013, which is a continuation of U.S. Application No. 13/077, 462, tiled March
31,2011, now U.S. Patent No. 8,623,826, issued January 7, 2014, which is a continuation of
International Application No. PCT/IB2010/003106, filed November 18, 2010, which claims
priority to U.S. Provisional Application No. 61/262,470, tiled November 18, 2009, and U.S.
Provisional Application No. 61/382,709, filed September 14, 2010. All of the above

applications are hereby incorporated herein by reference in their entirety.

FIELD OF THE INVENTION

The present invention relates to the use of centrally acting NK; antagonists to treat nausea
and vomiting, particular nausea and vomiting induced by highly emetogenic chemotherapy, and to
the treatment of such nausea and vomiting over multiple consecutive days. The present invention

also relates to combined oral dosage forms of palonosetron and netupitant.

BACKGROUND OF THE INVENTION

With the development of the 5-HT; antagonist in the early 1990s, there emerged new
strategies in the medical community to better control nausea and vomiting caused by various
medical procedures, including chemotherapy (CINV), surgery (PONV), and radiation therapy
(RINV). When added to steroids such as dexamethasone, several 5-HT; antagonists have been
demonstrated to significantly improve the standard of life for patients undergoing emetogenic
medical procedures. Examples of 5-HT; antagonists include ondansetron, marketed by
GlaxoSmithKline, and palonosetron, developed by Helsinn Healthcare.

Palonosetron hydrochloride has recently emerged as a highly efficacious anti-nauseant and
anti-emetic agent. See PCT publications WO 2004/045615 and 2004/073714 from Helsinn
Healthcare. Palonosetron hydrochloride is sold in the United States as a sterile injectable liquid

under the ALOXI® brand, in sterile unit dose vials containing 0.075 or 0.25 mg. of palonosetron

Active 27870313v1 244168.000015
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hydrochloride. Palonosetron hydrochloride also is also sold as an orally administered soft-gel
dosage form containing 0.5 mg. of palonosetron hydrochloride.

The official chemical name for palonosetron hydrochloride is (3aS)-2-[(S)-1-Azabicyclo
[2.2.2] oct-3-y1]- 2,3,3a,4,5 ,6-hexahydro-l-oxo-1Hberiz [de] isoquinoline hydrochloride (CAS No.
119904-90-4); its empirical formula is C,9H;4N,O-HCI, and its molecular weight is 332.87. The

compound is represented by the following chemical structure:

Methods of synthesizing palonosetron are described in U.S. Patent Nos. 5,202,333 and
5,510,486. Pharmaceutically acceptably dosage forms are described in PCT publications WO
2004/067005 and WO 2008/049552 from Helsinn Healthcare.

NK antagonists have also recently emerged as a tool for combating nausea and vomiting
from emetogenic medical procedures. Most recently, aprepitant was approved by the Food and
Drug Administration (“FDA”) for use in combination with other anti-emetic agents for the
prevention of nausea and vomiting from moderately and highly emetogenic chemotherapy.
However, it quickly became apparent that aprepitant’s effect was limited principally to vomiting
— not nausea — and that aprepitant did not provide as much benefit during the acute phase of
CINV. When tested against nausea in humans, aprepitant was unable to induce a significant
reduction in the incidence or severity of nausea following moderately or highly emetogenic
chemotherapy when compared to a 5-HT3 antagonist alone. See FDA Approved Labeling for
Emend®. Thus, while aprepitant is approved by FDA for the prevention of nausea and vomiting
in humans, this indication is somewhat misleading because aprepitant did not reduce nausea in
the clinical trials preformed for aprepitant more than nausea controlled by the other components
of the anti-emetic regimen. In addition, the results reported in Grunberg ef al., SUPPORT
CANCER CARE (2009) 17:589-594, from a combined treatment of aprepitant and

palonosetron, were far from promising.
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Merck & Co. markets aprepitant, as EMEND® in the United States. The product is
approved in a capsule dosage form, and is marketed for the prevention of CINV (acute and
delayed) in combination with other anti-emetic agents such as ondansetron and metoclopramide.
The product reportedly has a terminal half-life of from 9 to 13 hours. While aprepitant has
demonstrated some effect against nausea, its effects have been inconsistent. Casopitant is another
NK antagonist that has been tested against nausea and vomiting in humans. A clinical study of
casopitant is discussed in Therapeutics and Clinical Risk Management 2009:5 pp375-384 to
Ruhlmann et al. and Drug Metabolism and Disposition, vol.37, No. 8, 2009, pp.1635-1645 to
Pellegatti et al. As reported by Ruhlmann ef al. in THERAPEUTICS AND CLINICAL RISK
MANAGEMENT, 2009:5 375-384, casopitant had no statistically significant effect against nausea
when administered in response to moderately emetogenic chemotherapy, and even induced nausea
as a side effect. Casopitant has the formula (2R,45)-4-(4-acetytlpiperazin-l1-y1)-N-{(1R)-1-[3,5-
bis(trifluoromethyl)phenyl]ethy1 }-2-(4-fluoro-2-methylpheny1)-N-methylpiperidine-1-

carboxamide, and the below chemical structure:

Netupitant is another selective NK; receptor antagonist under development by Helsinn
Healthcare, having the formula 2-[3,5-bis(trifluoromethyl)phenyl]-N,2-dimethyl-N-[4-(2-
methylpheny1)-6-(4-methylpiperazin-l-y1)pyridin-3-yl |propanamide, or Benzeneacetamide,
N,a,a-trimethyl-N-[4-(2-methylpheny1)-6-(4-methyl-1-piperaziny1)-3-pyridinyl]-3,5-

bis(trifluoromethyl)-, and the below chemical structure:
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Methods of synthesizing and formulating netupitant and its prodrugs are described in U.S. Patent
Nos. 6,297,375, 6,719,996 and 6,593,472 to Hoffmann La Roche.

Other representative NK; antagonists include ZD4974 (developed by AstraZeneca),
CGP49823 (developed by Ciba-Geigy), Lanepitant and LY686017 (developed by Eli Lilly),
FK888 (developed by Fujisawa), Vofopitant, Vestipitant and Orvepitant (developed by
GlaxoSmithKline), Befetupitant (developed by Hoffmann-La Roche), R116031 (developed
by Janssen), L-733060 and L-736281 (developed by Merck), TKA731, NKP608 and
DNK333 (developed by Novartis), CP-96345, CP-99994, CP-122721, CJ-17493, CJ-11974
and CJ-11972 (developed by Pfizer), RP67580 and Dapitant (developed by Rhone-Poulenc
Rorer), Nolpitantium and SSR240600 (developed by Sanofi-Aventis), SCH388714 and
Rolapitant (developed by Schering-Plough), TAK637 (developed by Takeda), HSP117
(developed by Hisamitsu), KRP103 (developed by Kyorin Pharm) and SLV317 (developed
by Solvay). Chemical structures of the above-mentioned NK, antagonists are shown below
and discussion of those compounds as well as other NK, antagonists is present in Expert
Opin. Ther. Patents (2010) 20(8), pp1019-1045 by Huang et al.

The background of U.S. Patent No. 6,297,375 suggests that NK, antagonists are useful
for treating a variety of conditions in which substance P (the natural ligand for the NK,
receptor) is active. These conditions include depression, pain (especially pain resulting from
inflammatory conditions such as migraine, rheumatoid arthritis, asthma, and inflammatory
bowel disease), central nervous system (CNS) disorders such as Parkinson’s disease and
Alzheimer’s disease, headache, anxiety, multiple sclerosis, attenuation of morphine withdrawal,
cardiovascular changes, oedema, chronic inflammatory diseases such as rheumatoid arthritis,
asthma/bronchial hyperreactivity and other respiratory diseases including allergic rhinitis,
inflammatory diseases of the gut including ulcerative colitis and Crohn’s disease, ocular injury
and ocular inflammatory diseases. The background even mentions motion sickness and
vomiting, but fails to call out nausea specifically.

Accordingly, there is a need in the art for more effective treatments of nausea and
vomiting, particularly nausea and vomiting emanating from chemotherapy, radiotherapy and
surgery. In addition, given the prolonged incidence of nausea and vomiting induced by these
emetic events, there is a need for treating such nausea and vomiting for a prolonged period of

time. Further, there is a need for the development of dosage forms to reduce drug-drug
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interaction, improve stability, and potentiate effects of each component of the combined dosage
forms.

OBJECTS OF THE INVENTION

Accordingly, it is an object of the invention to provide new methods for treating or
preventing nausea and vomiting using an NK 1 antagonist, particularly netupitant.

It is another object of the invention to provide methods for treating or preventing nausea
and vomiting in patients undergoing chemotherapy, radiotherapy, or surgery.

Still another object of the invention is to augment existing treatments for CINV, RINV or
PONYV by steroids and 5-HT3 antagonists, and thereby provide additional protection against both
nausea and vomiting, especially during the acute and delayed phases.

Another object of the invention is to provide a single combined dose of netupitant and a 5-
HT3 antagonist and to the use of that single dose without further dosing, for the treatment of
nausea and vomiting during the acute and delayed phases of CINV, RINV or PONV.

It is another object to provide novel methods to treat nausea, vomiting, and other
undesirable effects from moderately emetogenic and highly emetogenic chemotherapy (“MEC
and HEC”), especially HEC, during the acute and delayed phases following such treatments.

It is another object to provide novel dosage forms to reduce drug-drug interaction,
improve stability, enhance bioavailability and potentiate therapeutic effect of each component
of the combined dosage forms comprising netupitant and/or 5-HT3 antagonist and/or

dexamethasone, in treating or preventing nausea and vomiting.

SUMMARY OF THE INVENTION

After extensive testing into the clinical effects of netupitant, it has unexpectedly been
discovered that netupitant is active against nausea, and that a single dose of netupitant is able to
treat nausea and vomiting in response to highly and moderately emetogenic chemotherapy for
five consecutive days. It has also been discovered, quite unexpectedly, that netupitant exhibits
unique binding habits to NK; receptors in the brain. In particular, it has been discovered that
netupitant binds to NK, receptors in the striatum in a long-lasting manner, and that less than 20
or 30% of netupitant is released from striatum NK; receptors even ninety-six hours after

administration. This is in stark contrast to aprepitant, in which receptor binding drops swiftly
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over time, and must be dosed repeatedly if emesis control is desired throughout the delayed
phase; and which shows no meaningful effect against nausea.

These discoveries have led to the development of a unique dosing regimen to treat
nausea during the first day after an emesis-inducing event, in addition to the second, third,
fourth and fifth days after such induction. Therefore, in one embodiment the invention provides
a method of treating nausea and vomiting for a period of five consecutive days in a patient in
need thereof, comprising administering to said patient netupitant or a pharmaceutically
acceptable salt thereof in an amount which is therapeutically effective against nausea and
vomiting during the acute and delayed phases, and which is effective to enter the systemic
circulation, cross the blood brain barrier and occupy at least 70% of NK receptors in the
striatum seventy-two hours after said administration.

In another embodiment, the netupitant is combined with other anti-emetic agents,
including a 5-HT3s antagonist such as palonosetron and a corticosteroid such as dexamethasone,
in a manner that results in even greater efficacy against nausea. It has been discovered that
palonosetron is much more effective in combinations with netupitant than it is in combination
with aprepitant, as reported by Grunberg et al., Support Cancer Care (2009) 17:589-594. In
addition, palonosetron shows an improved pharmacokinetic profile (e.g., better bioavailability)
when palonosetron is in combination with netupitant as opposed to palonosetron in single dose
administration. Based on these discoveries, solid oral dosage forms have been developed that
combine netupitant or another NK1 antagonist and palonosetron for the treatment of acute and
delayed emesis.

It has also been discovered that netupitant potentiates the effect of dexamethasone, such
that the dexamethasone is effective even when administered at sub-therapeutic doses (i.e. doses
at which the dexamethasone would be ineffective if administered by itself). Therefore, in
another embodiment the invention provides a combination therapy for treating nausea and

vomiting for five consecutive days in a patient in need thereof, consisting essentially of:

o Day 1 netupitant -- administering to said patient on day one netupinant or a
pharmaceutically acceptable salt thereof, in an amount which is therapeutically
effective against nausea and vomiting during the acute and delayed phases, and which is
effective to enter the systemic circulation, cross the blood brain barrier and occupy at

least 70% of NK1 receptors in the striatum seventy-two hours after said administration;
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o Day 1 palonosetron -- administering to said patient on day one a therapeutically effective
amount of a 5-HT3 antagonist (preferably palonosetron) effective to treat said nausea and

vomiting during the acute and delayed phases;

o Day 1 dexamethasone -- administering to said patient on day one a first dose of
dexamethasone which is ineffective against nausea and vomiting when administered alone,
but effective against nausea and vomiting when administered in combination with said
netupitant and palonosetron, wherein said first dose comprises from 50 to 70% of a

minimum effective dose when administered alone; and

o Days 2-5 dexamethasone — when the patient is undergoing highly emetogenic
chemotherapy, administering to said patient, on days two, three and four, a second dose of
dexamethasone which is ineffective against nausea and vomiting when administered alone,
but effective against nausea and vomiting when administered in combination with said
netupitant, wherein said second dose comprises from 40 to 60% of a minimum effective

dose when administered alone on days two, three and four.

The dosage forms are extremely versatile and stable owing to their unique design and
formulation. This versatility and stability is accomplished by formulating the NK1 antagonist
and palonosetron in separate dosage forms and combining the dosage forms in one capsule.
Thus, for example, the palonosetron can be formulated in a small gel-cap at a dose of around 0.5
mg, and the netupitant or other NK1 antagonist formulated in a tablet at a dose of about 100 to
150 mg. A capsule can then be filled with one or more palonosetron gel-caps and one or more
netupitant (or other NK1 antagonist) tablets, depending on the therapeutic objective for the
product. Because the palonosetron and NK1 antagonist are in separate dosage units, they can be
formulated without regard to the stability of the other, and without degradation to by-products,
for instance (3S)-3-[(3aS)-1-ox0- 2,3,3a,4,5,6-hexahydro-1H-benzo[de] isoquinoline-2-y1]-1-
azoniabicyclo[2.2.2]octan-1-olate, a degradation by-product of palonosetron. As a result, the
presently discovered dosage forms offer advantages, such as, reducing drug-drug interaction,
improving stability, and potentiating effects of each component of the dosage forms in treating
or preventing emesis.

Thus, in one embodiment the invention provides an orally administered dosage form
comprising a combination of palonosetron and an NK1 antagonist (preferably netupitant), or a

pharmaceutically acceptable salt or prodrug thereof.
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In another embodiment the invention provides an orally administered capsule dosage
form comprising (a) an outer shell; (b) one or more tablets housed within said outer shell,
each comprising an NK1 antagonist (preferably netupitant) or a pharmaceutically acceptable
salt or prodrug thereof and one or more pharmaceutically acceptable excipients; and (¢) one
or more soft-gel capsules housed within the outer shell, each comprising palonosetron or a
pharmaceutically acceptable ester or prodrug thereof and one or more pharmaceutically
acceptable excipients; wherein said dosage form comprises (3S)-3-[(3aS)-1-oxo- 2,3,3a,4,5,6-
hexahydro-1H-benzo [de] isoquinoline-2-y1]-1-azoniabicyclo[2.2.2]octan-1-olate in an amount
that does not exceed 3 wt.%.

In still other embodiments the invention provides methods of treating acute and delayed-
onset emesis by administering the dosage forms of the present invention to a human in need
thereof, preferably shortly before the emesis inducing event.

Additional embodiments and advantages of the invention will be set forth in part in the
description which follows, and in part will be obvious from the description, or may be learned
by practice of the invention. The embodiments and advantages of the invention will be realized
and attained by means of the elements and combinations particularly pointed out in the
appended claims. It is to be understood that both the foregoing general description and the
following detailed description are exemplary and explanatory only and are not restrictive of the

invention, as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in and constitute a part of this
specification, illustrate several embodiments of the invention and together with the description,
serve to explain the principles of the invention.

FIG. 1 depicts a capsule containing one soft-gel capsule of palonosetron and three tablets of
netupitant.

FIG. 2 is a two dimensional graph plotting the pharmacokinetic profile of netupitant in
humans following oral administration of netupitant alone and netupitant together with

palonosetron.
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FIG. 3 is a two dimensional graph plotting the pharmacokinetic profile of palonosetron in
humans following oral administration of palonosetron alone and palonosetron together with
netupitant.

FIG. 4 is a two dimensional graph plotting mean plasma concentrations of
dexamethasone over time following administration with and without netupitant.

FIG. 5 contains two bar graphs that depict the average NK, receptor occupancy at 6, 24,
48, 72 and 96 hours after a single oral dose of 100, 300 and 450 mg. netupitant (N=2 for each

dose) in striatum and occipital cortex, as measured using positron emission topography.

DETAILED DESCRIPTION OF THE INVENTION

The present invention may be understood more readily by reference to the following
definitions and detailed description of preferred embodiments of the invention and the non-

limiting Examples included therein.

Definitions and Use of Terms

2%

When the singular forms “a,” “an” and “the” or like terms are used herein, they will be
understood to include plural referents unless the context clearly dictates otherwise. Thus, for
example, reference to “a pharmaceutical carrier” includes mixtures of two or more such carriers,
and the like. The word “or” or like terms as used herein means any one member of a particular list
and also includes any combination of members of that list.

When used herein the term “about” or “ca.” will compensate for variability allowed for in
the pharmaceutical industry and inherent in pharmaceutical products, such as differences in
product strength and bioavailability due to manufacturing variations and time-induced product
degradation. The term allows for any variation which in the practice of pharmaceuticals would
allow the product being evaluated to be considered pharmaceutically equivalent or
bioequivalent, or both if the context requires, to the recited strength of a claimed product.

Throughout the description and claims of this specification, the word “comprise” and
variations of the word, such as “comprising” and “comprises,” means “including but not limited
to,” and is not intended to exclude, for example, other additives, components, integers or steps.

As used herein, the term “Pharmaceutically acceptable” means that which is useful in

preparing a pharmaceutical composition that is generally safe, non-toxic and neither biologically
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nor otherwise undesirable and includes that which is acceptable for veterinary use as well as
human pharmaceutical use. In addition, the term “pharmaceutically acceptable salt” refers to a
salt of a compound to be administered prepared from pharmaceutically acceptable non-toxic
acids. Examples of suitable inorganic acids are hydrochloric, hydrobromic, hydroiodic, nitric,
sulfuric, and phosphoric. Suitable organic acids may be selected from aliphatic, aromatic,
carboxylic and sulfonic classes of organic acids, examples of which are formic, acetic,
propionic, succinic, camphorsulfonic, citric, fumaric, gluconic, isethionic, lactic, malic, mucic,
tartaric, para-toluenesulfonic, glycolic, glucuronic, maleic, furoic, glutamic, benzoic, anthranilic,
salicylic, phenylacetic, mandelic, embonic (pamoic), methanesulfonic, ethanesulfonic, pantothenic,
benzenesulfonic (besylate), stearic, sulfanilic, alginic, galacturonic, and the like.

Pharmaceutically acceptable salts of palonosetron include palonosetron hydrochloride.
Pharmaceutically acceptable pro-drugs of netupitant include those described in U.S. Patent Nos.
6,593,472, 6,747,026 and 6,806,370, including the N-oxide of netupitant. The contents of these
publications are incorporated herein by reference. When a molecule is referred to herein in its base
or salt form, it will be understand also to encompass other pharmaceutically acceptable salt forms
of the molecule.

As used herein, “therapeutically effective amount” refers to an amount sufficient to elicit
the desired biological response. The therapeutically effective amount or dose will depend on the
age, sex and weight of the patient, and the current medical condition of the patient. The skilled
artisan will be able to determine appropriate dosages depending on these and other factors in
addition to the present disclosure.

The minimum effective dose of dexamethasone, when used to treat CINV induced by
highly emetogenic chemotherapy, has been demonstrated to be 20 mg. administered orally or
by injection on day one, and sixteen mg. administered orally or by injection on days two, three
and four. Jordan et al., THE ONCOLOGIST, Vol. 12, No. 9, 1143-1150, September 2007. When
used to treat CINV induced by moderately emetogenic chemotherapy, the minimum effective
dose of dexamethasone is 20 mg. administered orally or by injection on day one, and zero mg.
on days two, three and four.

The terms “treating” and “treatment,” when used herein, refer to the medical
management of a patient with the intent to cure, ameliorate, stabilize, or prevent a disease,
pathological condition, or disorder. This term includes active treatment, that is, treatment

directed specifically toward the improvement of a disease, pathological condition, or disorder,
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and also includes causal treatment, that is, treatment directed toward removal of the cause of the
associated disease, pathological condition, or disorder. In addition, this term includes palliative
treatment, that is, treatment designed for the relief of symptoms rather than the curing of the
disease, pathological condition, or disorder; preventative treatment, that is, treatment directed to
minimizing or partially or completely inhibiting the development of the associated disease,
pathological condition, or disorder; and supportive treatment, that is, treatment employed to
supplement another specific therapy directed toward the improvement of the associated disease,
pathological condition, or disorder.

As used herein, the term “significantly” refers to a level of statistical significance. The
level of statistical significant can be, for example, of at least p<0.05, of at least p<0.01, of at
least p<<0.005, or of at least p<<0.001. Unless otherwise specified, the level of statistical
significance is p<0.05. When a measurable result or effect is expressed or identified herein, it
will be understood that the result or effect is evaluated based upon its statistical significance
relative to a baseline. In like manner, when a treatment is described herein, it will be understood
that the treatment shows efficacy to a degree of statistical significance.

5-HTj; antagonists include the various setrons such as, for example, palonosetron,
ondansetron, dolasetron, tropisetron, and granisetron, and their pharmaceutically acceptable salts. A
preferred 5-HT3 antagonist is palonosetron, especially its hydrochloride salt.

“Highly emetogenic chemotherapy” refers to chemotherapy having a high degree of
emetogenic potential, and includes chemotherapy based on carmustine, cisplatin,
cyclophosphamide > 1500 mg/m?, dacarbazine, dactinomycin, mechlorethamine, and
streptozotocin.

“Moderately emetogenic chemotherapy” refers to chemotherapy having a moderate
degree of emetogenic potential, and includes chemotherapy based on carboplatin,
cyclophosphamide < 1500 mg/m?, cytarabine > 1 mg/m?*, daunorubicin, doxorubicin,
epirubicin, idarubicin, ifosfamide, irinotecan, and oxaliplatin.

Acute emesis refers to the first twenty-four hour period following an emesis-inducing
event. Delayed emesis refers to the second, third, fourth and fifth twenty-four hour periods
following an emesis-inducing event. When a treatment is said to be effective during the
delayed phase, it will be understood to mean that the effectiveness of the treatment is
statistically significant during the entire delayed phase, regardless of whether the treatment is

effective during any particular twenty-four hour period of the delayed phase. It will also be
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understood that the method can be defined based upon its effectiveness during any one of the
twenty-four hour periods of the delayed phase. Thus, unless otherwise specified, any of the
methods of treating nausea and/or vomiting during the delayed phases, as described herein,
could also be practiced to treat nausea and/or vomiting during the second, third, fourth or fifth
twenty-four hour periods following an emesis inducing event, or an combination thereof.

When ranges are given by specifying the lower end of a range separately from the upper
end of the range, it will be understood that the range can be defined by selectively combining
any one of the lower end variables with any one of the upper end variables that is

mathematically possible.

Methods of Treatment

As noted above, the invention is premised on several unique discoveries, and provides
the following independent methods that can be practiced according to the present invention,
including:

In a first principal embodiment, the invention provides a method of treating nausea
and vomiting for a period of five consecutive days in a patient in need thereof, comprising
administering to said patient netupitant or a pharmaceutically acceptable salt thereof in an
amount which is therapeutically effective to treat nausea and vomiting during the acute and
delayed phases, which enters the systemic circulation, crosses the blood brain barrier and
occupies at least 70% of NK receptors in the striatum seventy-two hours after said
administration.

In a second principal embodiment, the invention provides a combination therapy for

treating nausea and vomiting for five consecutive days in a patient in need thereof, comprising:

(1) administering to said patient on day one netupitant or a pharmaceutically
acceptable salt thereof, in an amount which is therapeutically effective to treat nausea and
vomiting during the acute and delayed phases, which enters the systemic circulation, crosses the
blood brain barrier and occupies at least 70% of NK1 receptors in the striatum seventy-two

hours after said administration;
(i1) administering to said patient on day one a therapeutically effective amount of a 5-
HT3 antagonist (preferably palonosetron, more preferably 0.5 mg. of oral palonosetron as
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palonosetron hydrochloride) effective to treat said nausea and vomiting during the acute and

delayed phases;

(i)  administering to said patient on day one a first dose of dexamethasone which is
ineffective against nausea and vomiting when administered alone, but effective against nausea
and vomiting when administered in combination with said netupitant and palonosetron,
wherein said first dose comprises from 50 to 70% of a minimum effective dose when
administered alone; and

(iv)  ifthe patient is undergoing highly emetogenic chemotherapy, administering to
said patient, on days two, three and four, a second dose of dexamethasone which is ineffective
against nausea and vomiting when administered alone, but effective against nausea and
vomiting when administered in combination with said netupitant, wherein said second dose
comprises from 40 to 60% of a minimum effective dose when administered alone on days

two, three and four.

Various sub-embodiments are envisaged for these principal embodiments. For example,
the netupitant can be administered as a free base or a pharmaceutically acceptable salt thereof,
but is preferably administered as the free base. In addition, the netupitant is preferably
administered in an amount ranging from about 50 to about 500 mg., from about 200 to about
400 mg., and preferably about 300 mg., based on the weight of the free base. A preferred route
of administration for the netupitant is oral. In terms of binding to NK; receptors, the netupitant
preferably binds to at least 80 or even 85% of NK; receptors in the striatum seventy-two hours
after administration. As of ninety six hours after administration, the netupitant preferably binds
less than 70, 60, 50 or even 40% of said NK; receptors.

The methods of the present invention are all effective at treating or preventing nausea
and vomiting induced by numerous events, including chemotherapy induced nausea and
vomiting (“CINV?”), from moderately or highly emetogenic chemotherapy, radiation therapy
induced nausea and vomiting (“RINV”), and post-operative nausea and vomiting (“PONV?”).
The method is preferably performed shortly before the emesis inducing event (i.e. no more than
1 or 2 hours before the event). The methods may be used to treat nausea and vomiting during
the acute phase of emesis, or during the delayed phase.

The drugs specified by the individual embodiments may be administered by any suitable
dosing regimen, as is well known in the art, but in a preferred embodiment the netupitant, 5-HT;
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antagonist and steroid are administered orally. A preferred oral dose of palonosetron ranges

from about 0.075 to about 1.0 mg, or from about 0.25 to about 0.75 mg, but is preferably about

0.5 mg. A preferred oral dose of netupitant ranges from about 50 to 500 mg, or from about 200

to about 400 mg, but is preferably about 300 mg. A preferred dose of corticosteroid, preferably

dexamethasone, is 12 mg administered orally or via injection on the first day of treatment, and 8

mg administered orally or via injection on the second, third and fourth days after said treatment.
It will be further understood that the netupitant can be administered in prodrug form, in

which case the invention will provide a method of treatment by inducing plasma levels of

netupitant, and in each case the plasma level of netupitant induced by the prodrug administration

will correspond to the level attained by the administration of netupitant or its pharmaceutically

acceptable salt, in the doses and routes of administration described herein.

Pharmaceutical Compositions

Various pharmaceutical compositions can be developed that make use of the combinations
described herein. The composition can be administered by any appropriate route, for example,
orally, parenterally, or intravenously, in liquid or solid form.

Preferred modes of administrations of the active compounds are injectable and/or oral.
These compositions will generally include an inert diluent or an edible carrier. They may be
enclosed in gelatin capsules (for oral use) or compressed into tablets (for oral or buccal use) or
formulated into troches (for buccal use). For these purposes, the active compound can be
incorporated with excipients and used in the form of tablets, troches, or capsules.
Pharmaceutically compatible binding agents, and/or adjuvant materials can be included as part
of the composition.

Tablets, pills, capsules, troches and the like can contain any of the following ingredients,
or compounds of a similar nature: a binder such as microcrystalline cellulose, gum tragacanth or
gelatin; an excipient such as starch or lactose, a disintegrating agent such as alginic acid,
Primogel, or corn starch; a lubricant such as magnesium stearate or Sterotes; a gliding such as
colloidal silicon dioxide; a sweetening agent such as sucrose or saccharin; or a flavoring agent
such as peppermint, methyl salicylate, or orange flavoring. When the dosage unit form is a
capsule, it can contain, in addition to material of the above type, a liquid carrier such as a fatty
oil. In addition, dosage unit forms can contain various other materials which modify the

physical form of the dosage unit, for example, coatings of sugar, shellac, or other enteric agents.
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The compounds can be administered as a component of an elixir, suspension, syrup,
wafer, orally disintegrating film, orally disintegrating tablet, chewing gum or the like. A syrup
may contain, in addition to the active compounds, sucrose as a sweetening agent and certain
preservatives, dyes and colorings and flavors.

Solutions or suspensions used for injection can include the following components: a
sterile diluent such as water for injection, saline solution, fixed oils, polyethylene glycols,
glycerine, propylene glycol or other synthetic solvents; antibacterial agents such as benzyl
alcohol or methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite; chelating
agents such as ethylenediaminetetraacetic acid; buffers such as acetates, citrates or phosphates
and agents for the adjustment of tonicity such as sodium chloride, mannitol and dextrose. An
injectable preparation can be enclosed in ampoules, disposable syringes or multiple dose vials

made of glass or plastic.

Combined Oral Dosage Forms

As discussed above, the invention provides versatile combined oral dosage forms of
palonosetron and an NK 1 antagonist that can be readily modified depending on the therapeutic
objective, and that do not present issues of stability and degradation. In a preferred
embodiment, the invention provides a capsule for oral administration made from a hard outer
shell that houses one or more NK1 antagonist tablets and one or more palonosetron soft-gel
capsules. The finished capsule and the tablet(s) and soft-gel capsule(s) housed within the
capsule shell are all preferably formulated as immediate release dosage forms. Netupitant and
casopitant, and their pharmaceutically acceptable salts, are particularly preferred NK;
antagonists for the combined oral dosage forms of this invention.

While the NK1 antagonist is preferably formulated in a solid tablet, it will be understood
that it can be formulated in any solid form that is suitable for oral administration including, for
example, a tablet or capsule (hard or soft-gel). In a preferred embodiment, the NK1 antagonist
is formulated in a tablet. The number of NK1 antagonist units contained within the combined
dosage form can be, for example, from 1to 10, 1 to 5, or 1 to 3. The netupitant units within the
combined dosage form can provide anywhere from 50 to 500 mg of netupitant on an aggregate

basis, preferably from 100 to 350 mg. Each netupitant unit preferably comprises from 50 to 200
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mg of netupitant, more preferably 100 to 150 mg of netupitant, and most preferably 100 or 150
mg of netupitant.

The palonosetron can also be formulated in any solid form that is suitable for oral
administration, although it is preferably formulated as a soft-gel capsule. Non-limiting examples of
suitable palonosetron soft-gel capsules are provided in PCT publication WO 2008/049552, the
contents of which are hereby incorporated by reference. The number of palonosetron units within
the combined dosage from can be, for example, from 1 to 5, from 1 to 3 or just 1. Each of the
palonosetron units within the combined dosage form can provide anywhere from 0.01 to 5.0 mg
palonosetron, preferably from 0.1 to 1.0 mg palonosetron on an aggregate basis. Each palonosetron
unit will preferably comprise from 0.1 to 1.0 mg of palonosetron, most preferably about 0.25, 0.5,
0.75 or 1.0 mg of palonosetron.

Figure 1 illustrates an exemplary embodiment of a combined oral dosage form of
palonosetron and netupitant. The dosage form 10 comprises a two piece hard outer shell that
includes a body 20 and a cap 22. The dosage form 10 contains one palonosetron soft-gel
capsule 30 (preferably containing 0.5 mg of palonosetron) and three netupitant tablets 40 (each

preferably containing 100 mg of netupitant).

Hard Outer Shell

The hard outer shell of the present invention can be made of any pharmaceutically
acceptable material that dissolves in gastric fluids. Preferred materials for the hard outer shell
include, for example, gelatin, cellulose, starch, or hydroxypropyl methylcellulose (HPMC). In a
particular embodiment of the invention, the hard outer shell has a maximum oxygen permeability.
Preferably, the oxygen permeability is less about 1.0 x 107, 5.0x 107, 1.0x 10™, 5.0 x 10”, or
even 2.0 x 10” ml-cm/(cm*24 hr. atm).

The hard outer shell can be a continuous structure. Alternatively, the hard outer shell can be

a two-piece hard capsule.

Soft-Gel Capsule

The soft-gel capsule used for the palonosetron preferably comprises a soft outer shell and a

liquid inner fill composition comprising palonosetron hydrochloride. Non-limiting examples of
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suitable palonosetron soft-gel capsules are provided in PCT publication WO 2008/049552, the
contents of which are hereby incorporated by reference.

The soft outer shell of the soft-gel capsule can contain any type of material that dissolves
in gastric fluids. Preferred materials for the soft outer shell include, for example, gelatin,
cellulose, starch, or hydroxypropyl methylcellulose (HPMC). The soft-gel capsule can further
comprise shell excipients such as glycerin, sorbitol, and colorants/opacifers such as titanium
dioxide. The soft-gel capsule can further include solvents such as purified water. In particular
embodiments of the invention, the outer shell has a maximum oxygen permeability, preferably of
no more than 1.0 x 107, 5.0x 10*, 1.0x 10™, 5.0 x 10, or even 2.0 x 10” ml-cm/(cm*24 hr.
atm). Suitable soft-gel capsules include the 1.5-oval gelatine capsule shell manufactured by
Catalent Pharma Solutions.

The liquid fill is preferably composed predominantly of one or more lipophilic
components in an amount of from 50 wt.% to 99 wt.%, preferably from 75 wt.% to 98 wt.%.
Preferred lipophilic components include, for example, mono- and di-glycerides of fatty acids,
especially including the mono- and di-glycerides of capryl/capric acid. The liquid fill may also
contain glycerin, preferably in an amount of from 1 to 15 wt.%, more preferably from 2 to 10
wt.%. In one preferred embodiment, both the shell and the inner fill composition comprise
glycerin. In another preferred embodiment, the liquid fill comprises about 0.25, 0.50, 0.75
mg., or more of palonosetron as palonosetron hydrochloride.

The fill composition may comprise various means to facilitate the transition of
palonosetron from the dosage form to the gastrointestinal fluids of the GI tract, so that the
palonosetron may be more readily absorbed into the bloodstream. For example, the liquid fill
composition may contain a surfactant, optimally in an amount of from 0.1 wt.% to 6 wt.%,
from 0.5 wt.% to 5 wt.%, or from 1.0 wt.% to 3.0 wt.%. The liquid fill composition preferably
comprises greater than 0.1, 0.5, or 1.0 wt.% of surfactant, and less than 10, 8, 5, 4, or even 4
wt.% of surfactant. A particularly preferred surfactant is polyglyceryl oleate.

Alternatively or in addition, the transitioning means for a liquid filled capsule may
comprise water that forms a single phase or microemulsion with the other liquid ingredients in
the excipient base. The liquid fill composition preferably comprises from 0.05 wt.% to 30 wt.%
water, from 1 wt.% to 20 wt.% water, or from 2 wt.% to10 wt.% water. The liquid fill
preferably comprises greater than 0.1, 0.5 or 1.0 wt.% water, and less than 20, 15, 10, 8 or 5

wt.% water.
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The active agent, which is preferably palonosetron hydrochloride, is preferably present
in the fill composition in an amount ranging from 0.01 to 10.0 wt.%, from 0.05 to 5.0 wt.%, or
from 0.1 wt.% to 2.0 wt.%. Alternatively, particularly stable formulations have been found
where the concentration of palonosetron exceeds 0.3%, preferably at a concentration no greater

than 1 wt.%.

Tablet

The tablets of the present invention can include from 20 to 95 wt.% of NK1 antagonist
(preferably netupitant), and preferably comprises from 60 to 80 wt.% of netupitant. In addition,
the tablets can contain diluents, disintegrants, surfactants, binders, glidants, and/or lubricants.
In a particular embodiment, the tablet comprises from 5 to 25 wt.% of microcrystalline
cellulose. The microcrystalline cellulose can function as a diluent and disintegrant, and
preferably comprises 15 wt.% of the tablet. Another suitable disintegrant is sodium
croscaramellose, which can be present in the tablet in an amount of from 1 to 5 wt.%,
preferably 2 wt.%.

A suitable binder for use in the tablet is polyvinylpyrrolidone, which can be present in the
tablet in an amount from 1 to 10 wt.% of the tablet, and preferably 5 wt.%. A suitable glidant for
use in the tablet is colloidal silicon dioxide, which can be present in the tablet in an amount of 2
wt.%. Suitable lubricants for use in the tablet include sodium stearyl fumarate and magnesium

stearate, which can be present in the tablet in an amount of 0.7 wt.% and 0.35 wt.%, respectively.

Application of The Combined Oral Dosage Forms

The invention further provides a method of treating emesis comprising orally
administering to a patient suffering from emesis, or at risk for suffering emesis, a dosage form
of the present invention. In still further embodiments, the invention provides methods of
treating emesis by administering one or more of the dosage forms described herein. The dosage
form is preferably administered shortly before the emesis inducing event (i.e. no more than 2
hours before the event). The emesis may be acute phase emesis (i.e. emesis experienced within
about 24 hours of an emesis inducing event), or delayed emesis (i.e. emesis experienced after
the acute phase, but within seven, six, five or four days of an emesis inducing event). The

emesis may constitute chemotherapy induced nausea and vomiting (“CINV”), from moderately
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or highly emetogenic chemotherapy, radiation therapy induced nausea and vomiting (“RINV”),

or postoperative nausea and vomiting (“PONV”).

EXAMPLES

The following examples are put forth so as to provide those of ordinary skill in the art
with a complete disclosure and description of how the compounds claimed herein are made and
evaluated, and are intended to be purely exemplary of the invention and are not intended to
limit the scope of what the inventors regard as their invention. Efforts have been made to
ensure accuracy with respect to numbers (e.g., amounts, temperature, etc.) but some errors and
deviations should be accounted for. Unless indicated otherwise, parts are parts by weight,

temperature is in °C or is at room temperature, and pressure is at or near atmospheric.

EXAMPLE 1 — PREPARATION OF ORAL DOSAGE FORM

In a preferred embodiment the combination is administered in a capsule oral dosage form,
wherein the capsule houses one or more soft-gel capsules for the palonosetron and one or more hard
tablets for the netupitant. Table 1 below describes a representative formulation for a soft-gel

capsule containing 0.5 mg of palonosetron, suitable for inclusion in such a hard outer shell.
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TABLE 1: REPRESENTATIVE SOFT-GEL FORMULATION

Ingredient Approximate Amount Function
Fill Solution
Palonosetron HC1 056" Active
Mono- and di-glycerides of 62.19 Solvent vehicle
Glycerin, anhydrous, USP/Ph Eur 3.37 Plasticizer
Polyglyceryl oleate (Plurol Oleique CC 497) 0.87 Surfactant
Purified water, USP/Ph Eur 2.94 Co-solvent
Butylated hydroxyanisole (BHA), NF/Ph Eur 0.07 Antioxidant
Nitrogen -
Theoretical fill weight 70.00 mg
Gelatine Capsule Shell, 1.5-oval (Catalent Pharma Solutions)*

Gelatine (type 195), NF/Ph Eur - Shell
Sorbitol Special/Glycerin Blend 50/50 - Plasticizer
Titanium dioxide, USP/Ph Eur - Colorant/Opacifier
Purified water, USP/Ph Eur - Solvent

'Corresponds to 0.50 mg. free base

*Quantitative composition of capsule shell is proprietary to Catalent Pharma Solutions
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Table 2 below describes a representative formulation for a tablet containing 100 mg. of

netupitant, suitable for inclusion in a hard shell.

TABLE 2: REPRESENTATIVE TABLET FORMULATION

Ingredient Approximate Amount Function
(mg/Tablet)

Netupitant, milled 100 Active
Microcrystalline cellulose pH 101 20.5 Diluent and disintegrant
Sucrose Lauric Acid Esters 10.0 Surfactant
Polyvinilpyrrolidone K30 7.0 Binder
Sodium croscaramellose 3.0 Disintegrant
Colloidal Silicon Dioxide 3.0 Glidant
Sodium Stearyl Fumarate 1.0 Lubricant
Magnesium Stearate 0.5 Lubricant
Total weight 145 mg

EXAMPLE 2 — PHARMACOKINETICS OF COMBINED DOSAGE FORM

Objective

The effects of palonosetron on the pharmacokinetics (PK) of netupitant and the effects of

netupitant on the PK of palonosetron were examined in healthy volunteers.

Methods

A randomized, open, 3-way crossover study was conducted. Each subject participated in 3

treatment periods, each lasting approximately 12 days (Day -1 to Day 11). The treatment periods

were separated by wash-out periods of no less than 14 days (between Day 1 of any 2 consecutive

treatment periods).
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The following treatments were investigated:

Treatment A: oral netupitant 450 mg. administered as single dose of three 150 mg.
capsules.

Treatment B: oral palonosetron 0.75 mg. and oral netupitant 450 mg. administered
simultaneously as three capsules of 150 mg. netupitant followed by 1 capsule of 0.75 mg.
palonosetron.

Treatment C: oral palonosetron 0.75 mg. administered as single dose as one 0.75 mg.
capsule.

Doses were administered under fasting conditions. Subjects fasted over-night for
approximately 10 hours. Water, however, was permitted up to 1 hour pre-dose. Food intake was
permitted 4 hours post-dose, and water was allowed ad libitum 1 hour post-dose.

Doses were administered with the subject in an upright position. The subjects remained
in an upright position for 4 hours post-dose. The capsules were swallowed whole with 250 mL
of room-temperature tap water. Repeated PK blood sampling (for netupitant and/or

palonosetron) was performed.

Results

The primary PK variables assessed for netupitant and palonosetron were the maximum
plasma concentration observed (Cya), the area under the plasma concentration versus time curve
from time zero to the last quantifiable sampling time point (t) (AUCy.(), and the area under the
plasma concentration versus time curve from time zero to infinity (AUCo-inf). The secondary PK
variables assessed were the terminal elimination half-life (t, ,), and the time at which the
maximum plasma concentration was observed (tm,y). Results are depicted in below Tables 3 and

4, as well as Figures 2 and 3.
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Table 3: Summary of Netupitant Pharmacokinetic Parameters

Parameter Netupitant 450 mg Palonosetron 0.75 mg
+ Netupitant 450 mg
AUCy. [h*pg/L] 22808 (7270) 22775 (10064)

AUC.inf [h* ug/L]

25927 (10156)

26241 (13219)

Cinax [ng/L] 650.2 (257.8) 659.7 (325.7)
tmax (h) 4.50 (3.00 ; 24.00) 4.50 (3.00 ; 23.95)
ts, (h) 71.81 (37.10; 261.61) 78.31 (50.17 ; 196.13)

Mean and SD are shown, except for tna and t,,, where median and range are shown.

As can be seen in Table 4 below, palonosetron shows a better pharmacokinetic profile

when combined with Netupitant as opposed to administered as a single dose of palonosetron, for

example, the greater AUC, the larger Cp,y the shorter tp,y, (the median tp,, was 0.5 hour shorter

after administration of palonosetron in combination with netupitant), and the longer ty, ,.

Table 4: Summary of Palonosetron Pharmacokinetic Parameters

Parameter Palonosetron 0.75 mg Palonosetron 0.75 mg +
AUC4 [h*pg/L] 67415 (19554) 74230 (24866)
AUC.inr [h*pg/L] 70813 (20415) 77254 (25402)
Crnax [pg/L] 1638.4 (415.5) 1863.1 (487.1)
tmax (h) 5.02 (4.00 ; 8.00) 4.50 (3.00; 6.02)
ty,2 (h) 34.73 (19.61 ; 70.46) 36.91 (20.23 ; 56.08)

Mean and SD are shown, except for ty, and t,,, where median and range are shown.

EXAMPLE 3: NETUPITANT + DEXAMETHASONE DRUG INTERACTION STUDY

The effect of netupitant on orally administered dexamethasone pharmacokinetics was

evaluated in this study. This was a randomized, open, 3-period crossover study utilizing an

incomplete Latin Square design where subjects were given dexamethasone alone, or oral
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Netupitant 100 mg., 300 mg. or 450 mg. each given with dexamethasone. Netupitant was given
orally on Day 1 only. The dexamethasone regimen for each treatment was 20 mg. orally Day 1,
followed by 8 mg. orally every 12 hours from Day 2 through Day 4. Nineteen subjects (12 male
and 7 female) completed the study (i.e., all 3 treatment periods).

Mean plasma concentrations of dexamethasone were higher when dexamethasone was
co-administered with netupitant (Figure 4). The increase appeared to be dependant on the
netupitant exposure.

The AUCy.24 (Day 1) of dexamethasone increased 1.5, 1.7 and 1.8-fold with co-
administration of 100, 300 and 450 mg. netupitant, respectively. The AUC,4.36 (Day 2) of
dexamethasone increased 2.1, 2.4 and 2.6-fold and AUCg4.10s and AUCgy.ine (Day 4) increased
1.7, 2.4 and 2.7-fold, with co-administration of 100, 300 and 450 mg. netupitant, respectively.
Dexamethasone Cyax on Day 1 was only slightly affected by co-administration of netupitant
(1.1-fold increase during co-administration with 100 and 300 mg. netupitant, respectively, and
1.2-fold increase during co-administration with 450 mg. netupitant). Cp, on Day 2 and Day 4
was increased approximately 1.7-fold in subjects administered netupitant. Dexamethasone Cpin
on Days 2-4 was increased approximately 2.8, 4.3 and 4.6-fold with co-administration of 100,
300 and 450 mg. netupitant, respectively. This clearly shows that the co-administration of
netupitant and dexamethasone enhances the bioavailability of dexamethasone and provides a

better therapeutic window of dexamethasone.

EXAMPLE 4: NETUPITANT PET RECEPTOR OCCUPANCY STUDY

This was a randomized, open-label, positron emission tomography (PET) study using
11C-GR205171 as tracer in 6 healthy male volunteers (2 per dose level) receiving single doses
of netupitant (100, 300 or 450 mg) to investigate the degree of occupancy of NK; receptors in
human brain, and to determine the relationship between plasma concentration of netupitant and
NK; receptor occupancy (RO).

The anticipated high NK;-RO (90% or higher) close to the expected C___ (6 hours post
dose) was reached for striatum, occipital cortex, frontal cortex and anterior cingulate in 3 of 6
subjects of whom 1 received 300 mg. and 2 received 450 mg. of netupitant as a single oral

dose.
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All doses showed a relatively long duration of blockade of NK; receptors and the
decline over time was dose dependent. In the 100 mg. dose group, 4 of 6 regions still had a
mean NK;-RO over 70% at 96 hours post dose. In the highest dose group (450 mg), 5 of 6
regions had a mean NK;-RO of 80% or higher at 96 hours post dose. A comparison of the
results for the dose groups (100 mg., 300 mg. and 450 mg) showed a consistent but small

increase in NK,-RO; with increasing netupitant dose. (Figure 5)

EXAMPLE 5: CLINICAL EFFICACY STUDY

A phase 2 trial evaluated three single doses of netupitant combined with palonosetron and
dexamethasone compared to palonosetron alone and dexamethasone to obtain dose ranging
information for netupitant used with oral palonosetron in the CINV patient population.

The objective of the study was to compare the efficacy and safety of three single oral
doses of netupitant combined with oral palonosetron and given with dexamethasone, versus oral
palonosetron-alone given with dexamethasone (without netupitant) for the prevention of highly
emetogenic chemotherapy (HEC)-induced nausea and vomiting. The FDA-approved oral
aprepitant regimen given with IV ondansetron and dexamethasone was included in the study as
an active comparator for exploratory purposes. The FDA-approved oral palonosetron 0.5 mg.
dose was used in each applicable treatment group in this study.

This was a multicenter, randomized, double-blind, double-dummy, parallel group,
stratified study. Eligible patients were randomized (stratified by gender) to one of the following

treatment groups:

Group 1 — 0.5 mg. oral palonosetron on Day 1 (with an oral dexamethasone standard regimen:

20 mg. on Day 1 and 8 mg. BID from Day 2 through Day 4)

Group 2 — 100 mg. oral netupitant plus 0.5 mg. oral palonosetron on Day 1 (with an oral
dexamethasone adjusted regimen®: 12 mg. on Day 1 and 8 mg. daily from Day
2 through Day 4)

Group 3 — 200 mg. oral netupitant plus 0.5 mg. oral palonosetron on Day 1 (with an oral
dexamethasone adjusted regimen®: 12 mg. on Day 1 and 8 mg. daily from Day 2 to
Day 4)
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Group 4 — 300 mg. oral netupitant plus 0.5 mg. oral palonosetron on Day 1 (with dexamethasone
adjusted regimen*: 12 mg. on Day 1 and 8 mg. daily from Day 2 to Day 4)

Group 5 — 125 mg. oral aprepitant plus IV ondansetron 32 mg. (both on Day 1) then 80 mg. oral
aprepitant on Day 2 and Day 3, (all with an oral dexamethasone adjusted regimen: 12

mg. on Day 1 and 8 mg. daily from Day 2 through Day 4)

In addition, a Group 6 was added to the analysis for comparative purposes, based on the

results reported by Grunberg et al., Support Cancer Care (2009) 17:589-594:

Group 6 — 285 mg. oral aprepitant plus 20 mg. oral dexamethasone plus 0.2 mg. palonosetron

i.v. (all on Day 1) then 80 mg. oral aprepitant

The primary efficacy endpoint was the complete response rate (defined as no emetic
episodes, no rescue medication) within 120 hours after the start of the highly emetogenic

chemotherapy administration. Secondary efficacy endpoints were:

e Complete response for the 0-24 hour interval (acute phase); and for the 25-120 hour
interval (delayed phase),

e Complete protection (defined as no emesis, no rescue therapy, no significant nausea);
Total control (defined as no emesis, no rescue therapy and no nausea); No nausea
(maximum VAS <5 mm); No significant nausea (maximumVAS <25 mm); No
rescue medication; No emesis. These endpoints were evaluated for the 0-120 hour
interval (overall), acute and delayed phase.

e Time to first emetic episode, Time to first rescue medication, Time to treatment failure
(based on time to the first emetic episode or time to the first rescue medication,
whichever occurs first),

e Severity of nausea for the overall, acute and delayed phase; » Patient global satisfaction

with anti-emetic therapy by means of VAS for each 24 hour interval.

Complete response rates are summarized in Table 5. The percent of patients with
complete response over 0-120 hours after start of cisplatin administration was 76.5% in the
palonosetron alone group and 87.4%, 87.6%, and 89.6% in the netupitant 100 mg., 200 mg.,
and 300 mg. groups, respectively. Differences from palonosetron-alone were greater than
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10% (10.9% to 13.2%). All doses of netupitant were statistically superior to palonosetron

alone (p-value=0.004 for the netupitant 300 mg. combination group).

TABLE 5: COMPLETE RESPONSE RATE FOR THE OVERALL,
ACUTE AND DELAYED PHASE: MFAS Population

Efficacy endpoint

Palo
alone

(n=136)

Palo +

Netu
100 mg
(n=13%)

Palo +
Netu
200 mg
(n=137)

Palo +
Netu
300 mg
(n=135)

Aprepitant
Regimen

(N=134)

Percent of Patients 76.5 87.4 87.6 89.6 86.6

Difference from Palo 109 11.1 13.2 10.1

alone (%)

p-value (*) 0.018 0.017 0.004 0.027

Percent of Patients 89.7 933 927 98.5 948
Difference from Palo 3.6 3.0 8.8 5.1
alone (%)

p-value (*) 0.278 0.383 0.007 0.114

Percent of Patients 80.1 90.4 912 90.4 88.8
Difference from Palo 10.2 11.1 10.2 8.7
alone (%)

p-value (*) 0.018 0.010 0.018 0.043

(*) p-value from logistic regression analysis, aprepitant p-value from post-hoc logistic

regression analysis.
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Table 6 summarizes results for main secondary endpoints. In the overall phase, 76.5% of
patients in the palonosetron-alone group did not experience emesis, while 87.4, 87.6, and 91.1%
of patients did not experience emesis in the netupitant 100 mg., 200 mg. and 300 mg.

combination groups, respectively (p<0.05 for all doses).
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RESULTS: PERCENT OF PATIENTS, MFAS POPULATION

Efficacy

endpoint

Palo
alone

(n=136)

Palo +
Netu
100 mg
(n=135)

Palo +
Netu
200 mg
(n=137)

Palo +
Netu
300 mg
(n=135)

Aprepitant
Regimen

(N=134)

Palo+Aprep
285 mg
(N=41)**

Acute

89.7

933

92.7

98.5*

948

Delayed

80.1

90.4*

91.2*

91.9*

89.6*

Overall 95.6 97.8 100 98.5 97.8
Acute 97.8 99.3 100 100 100
Delayed 97.1 97.8 100 98.5 97.8

Overall 50.7 548 62.0 61.5 58.2 32
Acute 75.0 72.6 77.4 80.0 77.6 59
Delayed 53.7 593 65.0 68.1* 60.4 41

Overall 79.4 80.0 86.1 89.6* 85.8 56
Acute 934 941 942 98.5* 94.0 79
Delayed 80.9 81.5 89.8%* 90.4* 88.1 59

Overall 50.0 548 61.3 59.3 56.0
Acute 71.3 71.9 76.6 80.0 74.6
Delayed 522 593 65.0* 65.9* 58.2
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Overall 69.9 76.3 80.3* 83.0%* 78.4 51
Acute 87.5 89.6 88.3 97.0* 89.6 76
Delayed 73.5 80.0 87.6* 84.4* 82.1 66

* p-value ,0.05 compared with palonosetron-alone; aprepitant comparisons p-values calculated by
post-hoc analysis

** As reported by Grunberg et al., Support Cancer Care (2009) 17:589-594

EXAMPLE 7: COMPARATIVE RESULTS OF APREPITANT DOSING REGIMEN

The following Table 8 reports the results observed for an aprepitant dosing regimen, as
described in the FDA approved prescribing information for aprepitant, which demonstrates, among
other things, that aprepitant has no meaningful effect on nausea. Table 7 reports the dosing
regimen:

TABLE 7

Aprepitant Aprepitant 125mg PO | Aprepitant 80mg PO Daily (Days 2
and 3 only)

Dexamethasone 12 mg | Dexamethasone 8 mg PO Daily
PO Ondansetron 32 (morning)

mg L.V.

30
Active 27870313v1 244168.000015

089



Substitute specification

TABLE 8
Percent of Patients Receiving Highly Emetogenic Chemotherapy Responding by
Treatment

Group and Phase for Study 1 — Cycle 1

Aprepitant  Standard
ENDPOINTS _ p-Value
Regimen Therapy

(N=260)t  (N=261)t

% %
PRIMARY ENDPOINT
Complete Response
Overallf 73 52 <0.001
OTHER PRESPECIFIED ENDPOINTS
Complete Response
Acute phase’ 89 78 <0.001
Delayed Phase? 75 56 <0.001
Complete Protection
Overall 63 49 0.001
Acute phase 85 75 NS*
Delayed phase 66 52 <0.001
No Emesis
Overall 78 55 <0.001
Acute phase 90 79 0.001
Delayed phase 81 59 <0.001
No Nausea
Overall 48 44 NS**
Delayed phase 51 48 NS**
No Significant Nausea
Overall 73 66 NS**
Delayed phase 75 69 NS**
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T N: Number of patients (older than 18 years of age) who received cisplatin, study drug,
and had at least one post-treatment efficacy evaluation.

¥ Overall: 0 to 120 hours post-cisplatin treatment.

' Acute phase: 0 to 24 hours post-cisplatin treatment.

2 Delayed phase: 25 to 120 hours post-cisplatin treatment.

* Not statistically significant when adjusted for multiple comparisons.

3k 3k 5k 5K 3K 5K 5K 5K 5K 5K K kK >k >k ok %k k

Throughout this application, various publications are referenced. The disclosures of
these publications in their entireties are hereby incorporated by reference into this
application in order to more fully describe the state of the art to which this invention
pertains. It will be apparent to those skilled in the art that various modifications and
variations can be made in the present invention without departing from the scope or spirit of
the invention. Other embodiments of the invention will be apparent to those skilled in the
art from consideration of the specification and practice of the invention disclosed herein. It
is intended that the specification and examples be considered as exemplary only, with a true

scope and spirit of the invention being indicated by the following claims.
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COMPOSITIONS AND METHODS FOR TREATING CENTRALLY
MEDIATED NAUSEA AND VOMITING

CROSS-REFERENCE TO RELATED APPLICATIONS

This application is a continuation of U.S. Application No. 14/069,970, filed
November 1, 2013, which is a continuation of U.S. Application No. 13/077, 462, filed March
31,2011, now U.S. Patent No. 8,623,826, issued January 7, 2014, which is a continuation of
International Application No. PCT/IB2010/003106, filed November 18, 2010, which claims
benefit-of priority to U.S. Provisional Application No. 61/262,470, filed November 18, 2009,
and =U.S. Provisional Application No. 61/382,709, filed September 14, 2010 —and-Internattonat
61H262.470-and-61/382.709-and PCT Application NoRPCTUSH0/57192 All of the above

applications are hereby incorporated herein by reference in their entirety.

FIELD OF THE INVENTION

The present invention relates to the use of centrally acting NK; antagonists to treat nausea
and vomiting, particular nausea and vomiting induced by highly emetogenic chemotherapy, and to
the treatment of such nausea and vomiting over multiple consecutive days. The present invention

also relates to combined oral dosage forms of palonosetron and netupitant.

BACKGROUND OF THE INVENTION

With the development of the 5-HT; antagonist in the early 1990s, there emerged new
strategies in the medical community to better control nausea and vomiting caused by various
medical procedures, including chemotherapy (CINV), surgery (PONV), and radiation therapy
(RINV). When added to steroids such as dexamethasone, several 5-HT; antagonists have been
demonstrated to significantly improve the standard of life for patients undergoing emetogenic
medical procedures. Examples of 5-HT; antagonists include ondansetron, marketed by
GlaxoSmithKline, and palonosetron, developed by Helsinn Healthcare.

Palonosetron hydrochloride has recently emerged as a highly efficacious anti-nauseant and
anti-emetic agent. See PCT publications WO 2004/045615 and 2004/073714 from Helsinn
Healthcare. Palonosetron hydrochloride is sold in the United States as a sterile injectable liquid

under the ALOXI® brand, in sterile unit dose vials containing 0.075 or 0.25 mg. of palonosetron
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hydrochloride. Palonosetron hydrochloride also is also sold as an orally administered soft-gel
dosage form containing 0.5 mg. of palonosetron hydrochloride.

The official chemical name for palonosetron hydrochloride is (3aS)-2-[(S)-1-Azabicyclo
[2.2.2] oct-3-y1]- 2,3,3a,4,5 ,6-hexahydro-l-oxo-1Hberiz [de] isoquinoline hydrochloride (CAS No.
119904-90-4); its empirical formula is C19H»4N>O-HCI, and its molecular weight is 332.87. The

compound is represented by the following chemical structure:

N
Cy

]
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Methods of synthesizing palonosetron are described in U.S. Patent Nos. 5,202,333 and
5,510,486. Pharmaceutically acceptably dosage forms are described in PCT publications WO
2004/067005 and WO 2008/049552 from Helsinn Healthcare.

NK, antagonists have also recently emerged as a tool for combating nausea and vomiting
from emetogenic medical procedures. Most recently, aprepitant was approved by the Food and
Drug Administration (“FDA”) for use in combination with other anti-emetic agents for the
prevention of nausea and vomiting from moderately and highly emetogenic chemotherapy.
However, it quickly became apparent that aprepitant’s effect was limited principally to vomiting
— not nausea — and that aprepitant did not provide as much benefit during the acute phase of
CINV. When tested against nausea in humans, aprepitant was unable to induce a significant
reduction in the incidence or severity of nausea following moderately or highly emetogenic
chemotherapy when compared to a 5-HT; antagonist alone. See FDA Approved Labeling for
Emend®. Thus, while aprepitant is approved by FDA for the prevention of nausea and vomiting
in humans, this indication is somewhat misleading because aprepitant did not reduce nausea in
the clinical trials preformed for aprepitant more than nausea controlled by the other components
of the anti-emetic regimen. In addition, the results reported in Grunberg ef al., SUPPORT
CANCER CARE (2009) 17:589-594, from a combined treatment of aprepitant and

palonosetron, were far from promising.
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Merck & Co. markets aprepitant, as EMEND® in the United States. The product is
approved in a capsule dosage form, and is marketed for the prevention of CINV (acute and
delayed) in combination with other anti-emetic agents such as ondansetron and metoclopramide.
The product reportedly has a terminal half-life of from 9 to 13 hours. While aprepitant has
demonstrated some effect against nausea, its effects have been inconsistent. Casopitant is another
NK antagonist that has been tested against nausea and vomiting in humans. A clinical study of
casopitant is discussed in Therapeutics and Clinical Risk Management 2009:5 pp375-384 to
Ruhlmann et al. and Drug Metabolism and Disposition, vol.37, No. 8, 2009, pp.1635-1645 to
Pellegatti et al. As reported by Ruhlmann ef al. in THERAPEUTICS AND CLINICAL RISK
MANAGEMENT, 2009:5 375-384, casopitant had no statistically significant effect against nausea
when administered in response to moderately emetogenic chemotherapy, and even induced nausea
as a side effect. Casopitant has the formula (2R,45)-4-(4-acetytlpiperazin-l1-y1)-N-{(1R)-1-[3,5-
bis(trifluoromethyl)phenyl]ethy1 }-2-(4-fluoro-2-methylpheny1)-N-methylpiperidine-1-

carboxamide, and the below chemical structure:

Netupitant is another selective NK; receptor antagonist under development by Helsinn
Healthcare, having the formula 2-[3,5-bis(trifluoromethyl)phenyl]-N,2-dimethyl-N-[4-(2-
methylpheny1)-6-(4-methylpiperazin-l-y1)pyridin-3-yl |propanamide, or Benzeneacetamide,
N,a,a-trimethyl-N-[4-(2-methylpheny1)-6-(4-methyl-1-piperaziny1)-3-pyridinyl]-3,5-

bis(trifluoromethyl)-, and the below chemical structure:
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Methods of synthesizing and formulating netupitant and its prodrugs are described in U.S. Patent
Nos. 6,297,375, 6,719,996 and 6,593,472 to Hoffmann La Roche.

Other representative NK; antagonists include ZD4974 (developed by AstraZeneca),
CGP49823 (developed by Ciba-Geigy), Lanepitant and LY686017 (developed by Eli Lilly),
FK888 (developed by Fujisawa), Vofopitant, Vestipitant and Orvepitant (developed by
GlaxoSmithKline), Befetupitant (developed by Hoffmann-La Roche), R116031 (developed
by Janssen), L-733060 and L-736281 (developed by Merck), TKA731, NKP608 and
DNK333 (developed by Novartis), CP-96345, CP-99994, CP-122721, CJ-17493, CJ-11974
and CJ-11972 (developed by Pfizer), RP67580 and Dapitant (developed by Rhone-Poulenc
Rorer), Nolpitantium and SSR240600 (developed by Sanofi-Aventis), SCH388714 and
Rolapitant (developed by Schering-Plough), TAK637 (developed by Takeda), HSP117
(developed by Hisamitsu), KRP103 (developed by Kyorin Pharm) and SLV317 (developed
by Solvay). Chemical structures of the above-mentioned NK, antagonists are shown below
and discussion of those compounds as well as other NK, antagonists is present in Expert
Opin. Ther. Patents (2010) 20(8), pp1019-1045 by Huang et al.

The background of U.S. Patent No. 6,297,375 suggests that NK, antagonists are useful
for treating a variety of conditions in which substance P (the natural ligand for the NK,
receptor) is active. These conditions include depression, pain (especially pain resulting from
inflammatory conditions such as migraine, rheumatoid arthritis, asthma, and inflammatory
bowel disease), central nervous system (CNS) disorders such as Parkinson’s disease and
Alzheimer’s disease, headache, anxiety, multiple sclerosis, attenuation of morphine withdrawal,
cardiovascular changes, oedema, chronic inflammatory diseases such as rheumatoid arthritis,
asthma/bronchial hyperreactivity and other respiratory diseases including allergic rhinitis,
inflammatory diseases of the gut including ulcerative colitis and Crohn’s disease, ocular injury
and ocular inflammatory diseases. The background even mentions motion sickness and
vomiting, but fails to call out nausea specifically.

Accordingly, there is a need in the art for more effective treatments of nausea and
vomiting, particularly nausea and vomiting emanating from chemotherapy, radiotherapy and
surgery. In addition, given the prolonged incidence of nausea and vomiting induced by these
emetic events, there is a need for treating such nausea and vomiting for a prolonged period of

time. Further, there is a need for the development of dosage forms to reduce drug-drug
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interaction, improve stability, and potentiate effects of each component of the combined dosage

forms.

OBJECTS OF THE INVENTION

Accordingly, it is an object of the invention to provide new methods for treating or
preventing nausea and vomiting using an NK 1 antagonist, particularly netupitant.

It is another object of the invention to provide methods for treating or preventing nausea
and vomiting in patients undergoing chemotherapy, radiotherapy, or surgery.

Still another object of the invention is to augment existing treatments for CINV, RINV or
PONYV by steroids and 5-HT3 antagonists, and thereby provide additional protection against both
nausea and vomiting, especially during the acute and delayed phases.

Another object of the invention is to provide a single combined dose of netupitant and a 5-
HT3 antagonist and to the use of that single dose without further dosing, for the treatment of
nausea and vomiting during the acute and delayed phases of CINV, RINV or PONV.

It is another object to provide novel methods to treat nausea, vomiting, and other
undesirable effects from moderately emetogenic and highly emetogenic chemotherapy (“MEC
and HEC”), especially HEC, during the acute and delayed phases following such treatments.

It is another object to provide novel dosage forms to reduce drug-drug interaction,
improve stability, enhance bioavailability and potentiate therapeutic effect of each component
of the combined dosage forms comprising netupitant and/or 5-HT3 antagonist and/or

dexamethasone, in treating or preventing nausea and vomiting.

SUMMARY OF THE INVENTION

After extensive testing into the clinical effects of netupitant, it has unexpectedly been
discovered that netupitant is active against nausea, and that a single dose of netupitant is able to
treat nausea and vomiting in response to highly and moderately emetogenic chemotherapy for
five consecutive days. It has also been discovered, quite unexpectedly, that netupitant exhibits
unique binding habits to NK; receptors in the brain. In particular, it has been discovered that
netupitant binds to NK, receptors in the striatum in a long-lasting manner, and that less than 20
or 30% of netupitant is released from striatum NK; receptors even ninety-six hours after

administration. This is in stark contrast to aprepitant, in which receptor binding drops swiftly
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over time, and must be dosed repeatedly if emesis control is desired throughout the delayed
phase; and which shows no meaningful effect against nausea.

These discoveries have led to the development of a unique dosing regimen to treat
nausea during the first day after an emesis-inducing event, in addition to the second, third,
fourth and fifth days after such induction. Therefore, in one embodiment the invention provides
a method of treating nausea and vomiting for a period of five consecutive days in a patient in
need thereof, comprising administering to said patient netupitant or a pharmaceutically
acceptable salt thereof in an amount which is therapeutically effective against nausea and
vomiting during the acute and delayed phases, and which is effective to enter the systemic
circulation, cross the blood brain barrier and occupy at least 70% of NK; receptors in the
striatum seventy-two hours after said administration.

In another embodiment, the netupitant is combined with other anti-emetic agents,
including a 5-HT3s antagonist such as palonosetron and a corticosteroid such as dexamethasone,
in a manner that results in even greater efficacy against nausea. It has been discovered that
palonosetron is much more effective in combinations with netupitant than it is in combination
with aprepitant, as reported by Grunberg et al., Support Cancer Care (2009) 17:589-594. In
addition, palonosetron shows an improved pharmacokinetic profile (e.g., better bioavailability)
when palonosetron is in combination with netupitant as opposed to palonosetron in single dose
administration. Based on these discoveries, solid oral dosage forms have been developed that
combine netupitant or another NK1 antagonist and palonosetron for the treatment of acute and
delayed emesis.

It has also been discovered that netupitant potentiates the effect of dexamethasone, such
that the dexamethasone is effective even when administered at sub-therapeutic doses (i.e. doses
at which the dexamethasone would be ineffective if administered by itself). Therefore, in
another embodiment the invention provides a combination therapy for treating nausea and

vomiting for five consecutive days in a patient in need thereof, consisting essentially of:
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Dayv 1 netupitant -- administering to said patient on day one netupinant or a

pharmaceutically acceptable salt thereof, in an amount which is therapeutically

effective against nausea and vomiting during the acute and delayed phases, and which is

effective to enter the systemic circulation, cross the blood brain barrier and occupy at

least 70% of NK i receptors in the striatum seventy-two hours after said administration;

Day 1 palonosetron -- administering to said patient on day one a therapeutically effective

amount of a 5-HT3 antagonist (preferably palonosetron) effective to treat said nausea and

vomiting during the acute and delayed phases:

Dayv 1 dexamethasone -- administering to said patient on day one a first dose of

dexamethasone which is ineffective against nausea and vomiting when administered alone,

but effective acainst nausea and vomiting when administered in combination with said

netupitant and palonosetron, wherein said first dose comprises from 50 to 70% of a

minimum effective dose when administered alone: and
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Days 2-5 dexamethasone — when the patient is undergoing highly emetogenic

chemotherapy, administering to said patient, on days two, three and four, a second dose of

dexamethasone which is ineffective against nausea and vomiting when administered alone,

but effective acainst nausea and vomiting when administered in combination with said

netupitant, wherein said second dose comprises from 40 to 60% of a minimum effective

dose when administered alone on days two, three and four.

The dosage forms are extremely versatile and stable owing to their unique design and
formulation. This versatility and stability is accomplished by formulating the NK1 antagonist
and palonosetron in separate dosage forms and combining the dosage forms in one capsule.
Thus, for example, the palonosetron can be formulated in a small gel-cap at a dose of around 0.5
mg, and the netupitant or other NK1 antagonist formulated in a tablet at a dose of about 100 to
150 mg. A capsule can then be filled with one or more palonosetron gel-caps and one or more
netupitant (or other NK1 antagonist) tablets, depending on the therapeutic objective for the
product. Because the palonosetron and NK1 antagonist are in separate dosage units, they can be
formulated without regard to the stability of the other, and without degradation to by-products,
for instance (3S)-3-[(3aS)-1-ox0- 2,3,3a,4,5,6-hexahydro-1H-benzo[de] isoquinoline-2-y1]-1-
azoniabicyclo[2.2.2]octan-1-olate, a degradation by-product of palonosetron. As a result, the
presently discovered dosage forms offer advantages, such as, reducing drug-drug interaction,
improving stability, and potentiating effects of each component of the dosage forms in treating
or preventing emesis.

Thus, in one embodiment the invention provides an orally administered dosage form
comprising a combination of palonosetron and an NK1 antagonist (preferably netupitant), or a
pharmaceutically acceptable salt or prodrug thereof.

In another embodiment the invention provides an orally administered capsule dosage
form comprising (a) an outer shell; (b) one or more tablets housed within said outer shell,
each comprising an NK1 antagonist (preferably netupitant) or a pharmaceutically acceptable
salt or prodrug thereof and one or more pharmaceutically acceptable excipients; and (¢) one
or more soft-gel capsules housed within the outer shell, each comprising palonosetron or a
pharmaceutically acceptable ester or prodrug thereof and one or more pharmaceutically

acceptable excipients; wherein said dosage form comprises (3S)-3-[(3aS)-1-oxo0- 2,3,3a,4,5,6-

R |
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hexahydro-1H-benzo [de] isoquinoline-2-y1]-1-azoniabicyclo[2.2.2]octan-1-olate in an amount
that does not exceed 3 wt.%.

In still other embodiments the invention provides methods of treating acute and delayed-
onset emesis by administering the dosage forms of the present invention to a human in need
thereof, preferably shortly before the emesis inducing event.

Additional embodiments and advantages of the invention will be set forth in part in the
description which follows, and in part will be obvious from the description, or may be learned
by practice of the invention. The embodiments and advantages of the invention will be realized
and attained by means of the elements and combinations particularly pointed out in the
appended claims. It is to be understood that both the foregoing general description and the
following detailed description are exemplary and explanatory only and are not restrictive of the

invention, as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in and constitute a part of this
specification, illustrate several embodiments of the invention and together with the description,
serve to explain the principles of the invention.

FIG. 1 depicts a capsule containing one soft-gel capsule of palonosetron and three tablets of
netupitant.

FIG. 2 is a two dimensional graph plotting the pharmacokinetic profile of netupitant in
humans following oral administration of netupitant alone and netupitant together with
palonosetron.

FIG. 3 is a two dimensional graph plotting the pharmacokinetic profile of palonosetron in
humans following oral administration of palonosetron alone and palonosetron together with
netupitant.

FIG. 4 is a two dimensional graph plotting mean plasma concentrations of
dexamethasone over time following administration with and without netupitant.

FIG. 5 contains two bar graphs that depict the average NK, receptor occupancy at 6, 24,
48, 72 and 96 hours after a single oral dose of 100, 300 and 450 mg. netupitant (N=2 for each

dose) in striatum and occipital cortex, as measured using positron emission topography.
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DETAILED DESCRIPTION OF THE INVENTION

The present invention may be understood more readily by reference to the following
definitions and detailed description of preferred embodiments of the invention and the non-
limiting Examples included therein.

Definitions and Use of Terms

2%

When the singular forms “a,” “an” and “the” or like terms are used herein, they will be
understood to include plural referents unless the context clearly dictates otherwise. Thus, for
example, reference to “a pharmaceutical carrier” includes mixtures of two or more such carriers,
and the like. The word “or” or like terms as used herein means any one member of a particular list
and also includes any combination of members of that list.

When used herein the term “about” or “ca.” will compensate for variability allowed for in
the pharmaceutical industry and inherent in pharmaceutical products, such as differences in
product strength and bioavailability due to manufacturing variations and time-induced product
degradation. The term allows for any variation which in the practice of pharmaceuticals would
allow the product being evaluated to be considered pharmaceutically equivalent or
bioequivalent, or both if the context requires, to the recited strength of a claimed product.

Throughout the description and claims of this specification, the word “comprise” and
variations of the word, such as “comprising” and “comprises,” means “including but not limited
to,” and is not intended to exclude, for example, other additives, components, integers or steps.

As used herein, the term “Pharmaceutically acceptable” means that which is useful in
preparing a pharmaceutical composition that is generally safe, non-toxic and neither biologically
nor otherwise undesirable and includes that which is acceptable for veterinary use as well as
human pharmaceutical use. In addition, the term “pharmaceutically acceptable salt” refers to a
salt of a compound to be administered prepared from pharmaceutically acceptable non-toxic
acids. Examples of suitable inorganic acids are hydrochloric, hydrobromic, hydroiodic, nitric,
sulfuric, and phosphoric. Suitable organic acids may be selected from aliphatic, aromatic,
carboxylic and sulfonic classes of organic acids, examples of which are formic, acetic,
propionic, succinic, camphorsulfonic, citric, fumaric, gluconic, isethionic, lactic, malic, mucic,
tartaric, para-toluenesulfonic, glycolic, glucuronic, maleic, furoic, glutamic, benzoic, anthranilic,
salicylic, phenylacetic, mandelic, embonic (pamoic), methanesulfonic, ethanesulfonic, pantothenic,

benzenesulfonic (besylate), stearic, sulfanilic, alginic, galacturonic, and the like.
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Pharmaceutically acceptable salts of palonosetron include palonosetron hydrochloride.
Pharmaceutically acceptable pro-drugs of netupitant include those described in U.S. Patent Nos.
6,593,472, 6,747,026 and 6,806,370, including the N-oxide of netupitant. The contents of these
publications are incorporated herein by reference. When a molecule is referred to herein in its base
or salt form, it will be understand also to encompass other pharmaceutically acceptable salt forms
of the molecule.

As used herein, “therapeutically effective amount” refers to an amount sufficient to elicit
the desired biological response. The therapeutically effective amount or dose will depend on the
age, sex and weight of the patient, and the current medical condition of the patient. The skilled
artisan will be able to determine appropriate dosages depending on these and other factors in
addition to the present disclosure.

The minimum effective dose of dexamethasone, when used to treat CINV induced by
highly emetogenic chemotherapy, has been demonstrated to be 20 mg. administered orally or
by injection on day one, and sixteen mg. administered orally or by injection on days two, three
and four. Jordan et al., THE ONCOLOGIST, Vol. 12, No. 9, 1143-1150, September 2007. When
used to treat CINV induced by moderately emetogenic chemotherapy, the minimum effective
dose of dexamethasone is 20 mg. administered orally or by injection on day one, and zero mg.
on days two, three and four.

The terms “treating” and “treatment,” when used herein, refer to the medical
management of a patient with the intent to cure, ameliorate, stabilize, or prevent a disease,
pathological condition, or disorder. This term includes active treatment, that is, treatment
directed specifically toward the improvement of a disease, pathological condition, or disorder,
and also includes causal treatment, that is, treatment directed toward removal of the cause of the
associated disease, pathological condition, or disorder. In addition, this term includes palliative
treatment, that is, treatment designed for the relief of symptoms rather than the curing of the
disease, pathological condition, or disorder; preventative treatment, that is, treatment directed to
minimizing or partially or completely inhibiting the development of the associated disease,
pathological condition, or disorder; and supportive treatment, that is, treatment employed to
supplement another specific therapy directed toward the improvement of the associated disease,
pathological condition, or disorder.

As used herein, the term “significantly” refers to a level of statistical significance. The

level of statistical significant can be, for example, of at least p<0.05, of at least p<0.01, of at

11
Active 27870235v1 244168.000015

103



Marked-up specification

least p<<0.005, or of at least p<0.001. Unless otherwise specified, the level of statistical
significance is p<0.05. When a measurable result or effect is expressed or identified herein, it
will be understood that the result or effect is evaluated based upon its statistical significance
relative to a baseline. In like manner, when a treatment is described herein, it will be understood
that the treatment shows efficacy to a degree of statistical significance.

5-HTj; antagonists include the various setrons such as, for example, palonosetron,
ondansetron, dolasetron, tropisetron, and granisetron, and their pharmaceutically acceptable salts. A
preferred 5-HT; antagonist is palonosetron, especially its hydrochloride salt.

“Highly emetogenic chemotherapy” refers to chemotherapy having a high degree of
emetogenic potential, and includes chemotherapy based on carmustine, cisplatin,
cyclophosphamide > 1500 mg/m?, dacarbazine, dactinomycin, mechlorethamine, and
streptozotocin.

“Moderately emetogenic chemotherapy” refers to chemotherapy having a moderate
degree of emetogenic potential, and includes chemotherapy based on carboplatin,
cyclophosphamide < 1500 mg/m?, cytarabine > 1 mg/m?*, daunorubicin, doxorubicin,
epirubicin, idarubicin, ifosfamide, irinotecan, and oxaliplatin.

Acute emesis refers to the first twenty-four hour period following an emesis-inducing
event. Delayed emesis refers to the second, third, fourth and fifth twenty-four hour periods
following an emesis-inducing event. When a treatment is said to be effective during the
delayed phase, it will be understood to mean that the effectiveness of the treatment is
statistically significant during the entire delayed phase, regardless of whether the treatment is
effective during any particular twenty-four hour period of the delayed phase. It will also be
understood that the method can be defined based upon its effectiveness during any one of the
twenty-four hour periods of the delayed phase. Thus, unless otherwise specified, any of the
methods of treating nausea and/or vomiting during the delayed phases, as described herein,
could also be practiced to treat nausea and/or vomiting during the second, third, fourth or fifth
twenty-four hour periods following an emesis inducing event, or an combination thereof.

When ranges are given by specifying the lower end of a range separately from the upper
end of the range, it will be understood that the range can be defined by selectively combining
any one of the lower end variables with any one of the upper end variables that is

mathematically possible.
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Methods of Treatment

As noted above, the invention is premised on several unique discoveries, and provides
the following independent methods that can be practiced according to the present invention,
including:

In a first principal embodiment, the invention provides a method of treating nausea
and vomiting for a period of five consecutive days in a patient in need thereof, comprising
administering to said patient netupitant or a pharmaceutically acceptable salt thereof in an
amount which is therapeutically effective to treat nausea and vomiting during the acute and
delayed phases, which enters the systemic circulation, crosses the blood brain barrier and
occupies at least 70% of NK; receptors in the striatum seventy-two hours after said
administration.

In a second principal embodiment, the invention provides a combination therapy for

treating nausea and vomiting for five consecutive days in a patient in need thereof, comprising:

administering to said patient on day one netupitant or a pharmaceutically acceptable salt

thereof, in an amount which is therapeutically effective to treat nausea and vomiting

during the acute and delayed phases, which enters the systemic circulation, crosses the

blood brain barrier and occupies at least 70% of NK 1 receptors in the striatum seventy-

two hours after said administration:

administering to said patient on day one a therapeutically effective amount of a 5-HT3

antagonist (preferably palonosetron, more preferably 0.5 mg. of oral palonosetron as

palonosetron hydrochloride) effective to treat said nausea and vomiting during the acute

and delayed phases:

13
Active 27870235v1 244168.000015

105



Marked-up specification

administering to said patient on day one a first dose of dexamethasone which is

ineffective against nausea and vomiting when administered alone. but effective against

nausea and vomiting when administered in combination with said netupitant and

palonosetron, wherein said first dose comprises from 50 to 70% of a minimum effective

dose when administered alone; and

if the patient is undergoing highly emetogenic chemotherapy. administering to said

patient, on days two. three and four, a second dose of dexamethasone which is

ineffective against nausea and vomiting when administered alone_ but effective against

nausea and vomiting when administered in combination with said netupitant, wherein

said second dose comprises from 40 to 60% of a minimum effective dose when

administered alone on days two. three and four.

Various sub-embodiments are envisaged for these principal embodiments. For example,

the netupitant can be administered as a free base or a pharmaceutically acceptable salt thereof,

but is preferably administered as the free base. In addition, the netupitant is preferably

administered in an amount ranging from about 50 to about 500 mg., from about 200 to about

400 mg., and preferably about 300 mg., based on the weight of the free base. A preferred route
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of administration for the netupitant is oral. In terms of binding to NK; receptors, the netupitant
preferably binds to at least 80 or even 85% of NK; receptors in the striatum seventy-two hours
after administration. As of ninety six hours after administration, the netupitant preferably binds
less than 70, 60, 50 or even 40% of said NK; receptors.

The methods of the present invention are all effective at treating or preventing nausea
and vomiting induced by numerous events, including chemotherapy induced nausea and
vomiting (“CINV?”), from moderately or highly emetogenic chemotherapy, radiation therapy
induced nausea and vomiting (“RINV”), and post-operative nausea and vomiting (“PONV?”).
The method is preferably performed shortly before the emesis inducing event (i.e. no more than
1 or 2 hours before the event). The methods may be used to treat nausea and vomiting during
the acute phase of emesis, or during the delayed phase.

The drugs specified by the individual embodiments may be administered by any suitable
dosing regimen, as is well known in the art, but in a preferred embodiment the netupitant, 5-HT;
antagonist and steroid are administered orally. A preferred oral dose of palonosetron ranges
from about 0.075 to about 1.0 mg, or from about 0.25 to about 0.75 mg, but is preferably about
0.5 mg. A preferred oral dose of netupitant ranges from about 50 to 500 mg, or from about 200
to about 400 mg, but is preferably about 300 mg. A preferred dose of corticosteroid, preferably
dexamethasone, is 12 mg administered orally or via injection on the first day of treatment, and 8
mg administered orally or via injection on the second, third and fourth days after said treatment.

It will be further understood that the netupitant can be administered in prodrug form, in
which case the invention will provide a method of treatment by inducing plasma levels of
netupitant, and in each case the plasma level of netupitant induced by the prodrug administration
will correspond to the level attained by the administration of netupitant or its pharmaceutically

acceptable salt, in the doses and routes of administration described herein.

Pharmaceutical Compositions

Various pharmaceutical compositions can be developed that make use of the combinations
described herein. The composition can be administered by any appropriate route, for example,
orally, parenterally, or intravenously, in liquid or solid form.

Preferred modes of administrations of the active compounds are injectable and/or oral.
These compositions will generally include an inert diluent or an edible carrier. They may be

enclosed in gelatin capsules (for oral use) or compressed into tablets (for oral or buccal use) or
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formulated into troches (for buccal use). For these purposes, the active compound can be
incorporated with excipients and used in the form of tablets, troches, or capsules.
Pharmaceutically compatible binding agents, and/or adjuvant materials can be included as part
of the composition.

Tablets, pills, capsules, troches and the like can contain any of the following ingredients,
or compounds of a similar nature: a binder such as microcrystalline cellulose, gum tragacanth or
gelatin; an excipient such as starch or lactose, a disintegrating agent such as alginic acid,
Primogel, or corn starch; a lubricant such as magnesium stearate or Sterotes; a gliding such as
colloidal silicon dioxide; a sweetening agent such as sucrose or saccharin; or a flavoring agent
such as peppermint, methyl salicylate, or orange flavoring. When the dosage unit form is a
capsule, it can contain, in addition to material of the above type, a liquid carrier such as a fatty
oil. In addition, dosage unit forms can contain various other materials which modify the
physical form of the dosage unit, for example, coatings of sugar, shellac, or other enteric agents.

The compounds can be administered as a component of an elixir, suspension, syrup,
wafer, orally disintegrating film, orally disintegrating tablet, chewing gum or the like. A syrup
may contain, in addition to the active compounds, sucrose as a sweetening agent and certain
preservatives, dyes and colorings and flavors.

Solutions or suspensions used for injection can include the following components: a
sterile diluent such as water for injection, saline solution, fixed oils, polyethylene glycols,
glycerine, propylene glycol or other synthetic solvents; antibacterial agents such as benzyl
alcohol or methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite; chelating
agents such as ethylenediaminetetraacetic acid; buffers such as acetates, citrates or phosphates
and agents for the adjustment of tonicity such as sodium chloride, mannitol and dextrose. An
injectable preparation can be enclosed in ampoules, disposable syringes or multiple dose vials

made of glass or plastic.

Combined Oral Dosage Forms

As discussed above, the invention provides versatile combined oral dosage forms of
palonosetron and an NK 1 antagonist that can be readily modified depending on the therapeutic
objective, and that do not present issues of stability and degradation. In a preferred
embodiment, the invention provides a capsule for oral administration made from a hard outer

shell that houses one or more NK1 antagonist tablets and one or more palonosetron soft-gel
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capsules. The finished capsule and the tablet(s) and soft-gel capsule(s) housed within the
capsule shell are all preferably formulated as immediate release dosage forms. Netupitant and
casopitant, and their pharmaceutically acceptable salts, are particularly preferred NK;
antagonists for the combined oral dosage forms of this invention.

While the NK1 antagonist is preferably formulated in a solid tablet, it will be understood
that it can be formulated in any solid form that is suitable for oral administration including, for
example, a tablet or capsule (hard or soft-gel). In a preferred embodiment, the NK1 antagonist
is formulated in a tablet. The number of NK1 antagonist units contained within the combined
dosage form can be, for example, from 1to 10, 1 to 5, or 1 to 3. The netupitant units within the
combined dosage form can provide anywhere from 50 to 500 mg of netupitant on an aggregate
basis, preferably from 100 to 350 mg. Each netupitant unit preferably comprises from 50 to 200
mg of netupitant, more preferably 100 to 150 mg of netupitant, and most preferably 100 or 150
mg of netupitant.

The palonosetron can also be formulated in any solid form that is suitable for oral
administration, although it is preferably formulated as a soft-gel capsule. Non-limiting examples of
suitable palonosetron soft-gel capsules are provided in PCT publication WO 2008/049552, the
contents of which are hereby incorporated by reference. The number of palonosetron units within
the combined dosage from can be, for example, from 1 to 5, from 1 to 3 or just 1. Each of the
palonosetron units within the combined dosage form can provide anywhere from 0.01 to 5.0 mg
palonosetron, preferably from 0.1 to 1.0 mg palonosetron on an aggregate basis. Each palonosetron
unit will preferably comprise from 0.1 to 1.0 mg of palonosetron, most preferably about 0.25, 0.5,
0.75 or 1.0 mg of palonosetron.

Figure 1 illustrates an exemplary embodiment of a combined oral dosage form of
palonosetron and netupitant. The dosage form 10 comprises a two piece hard outer shell that
includes a body 20 and a cap 22. The dosage form 10 contains one palonosetron soft-gel
capsule 30 (preferably containing 0.5 mg of palonosetron) and three netupitant tablets 40 (each

preferably containing 100 mg of netupitant).

Hard Outer Shell

The hard outer shell of the present invention can be made of any pharmaceutically
acceptable material that dissolves in gastric fluids. Preferred materials for the hard outer shell

include, for example, gelatin, cellulose, starch, or hydroxypropyl methylcellulose (HPMC). In a
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particular embodiment of the invention, the hard outer shell has a maximum oxygen permeability.
Preferably, the oxygen permeability is less about 1.0 x 107, 5.0x 107, 1.0x 10™, 5.0 x 10”, or
even 2.0 x 10” ml-cm/(cm*24 hr. atm).

The hard outer shell can be a continuous structure. Alternatively, the hard outer shell can be

a two-piece hard capsule.

Soft-Gel Capsule

The soft-gel capsule used for the palonosetron preferably comprises a soft outer shell and a
liquid inner fill composition comprising palonosetron hydrochloride. Non-limiting examples of
suitable palonosetron soft-gel capsules are provided in PCT publication WO 2008/049552, the
contents of which are hereby incorporated by reference.

The soft outer shell of the soft-gel capsule can contain any type of material that dissolves
in gastric fluids. Preferred materials for the soft outer shell include, for example, gelatin,
cellulose, starch, or hydroxypropyl methylcellulose (HPMC). The soft-gel capsule can further
comprise shell excipients such as glycerin, sorbitol, and colorants/opacifers such as titanium
dioxide. The soft-gel capsule can further include solvents such as purified water. In particular
embodiments of the invention, the outer shell has a maximum oxygen permeability, preferably of
no more than 1.0 x 107, 5.0x 10*, 1.0x 10™, 5.0 x 10, or even 2.0 x 10” ml-cm/(cm*24 hr.
atm). Suitable soft-gel capsules include the 1.5-oval gelatine capsule shell manufactured by
Catalent Pharma Solutions.

The liquid fill is preferably composed predominantly of one or more lipophilic
components in an amount of from 50 wt.% to 99 wt.%, preferably from 75 wt.% to 98 wt.%.
Preferred lipophilic components include, for example, mono- and di-glycerides of fatty acids,
especially including the mono- and di-glycerides of capryl/capric acid. The liquid fill may also
contain glycerin, preferably in an amount of from 1 to 15 wt.%, more preferably from 2 to 10
wt.%. In one preferred embodiment, both the shell and the inner fill composition comprise
glycerin. In another preferred embodiment, the liquid fill comprises about 0.25, 0.50, 0.75
mg., or more of palonosetron as palonosetron hydrochloride.

The fill composition may comprise various means to facilitate the transition of
palonosetron from the dosage form to the gastrointestinal fluids of the GI tract, so that the
palonosetron may be more readily absorbed into the bloodstream. For example, the liquid fill

composition may contain a surfactant, optimally in an amount of from 0.1 wt.% to 6 wt.%,
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from 0.5 wt.% to 5 wt.%, or from 1.0 wt.% to 3.0 wt.%. The liquid fill composition preferably
comprises greater than 0.1, 0.5, or 1.0 wt.% of surfactant, and less than 10, 8, 5, 4, or even 4
wt.% of surfactant. A particularly preferred surfactant is polyglyceryl oleate.

Alternatively or in addition, the transitioning means for a liquid filled capsule may
comprise water that forms a single phase or microemulsion with the other liquid ingredients in
the excipient base. The liquid fill composition preferably comprises from 0.05 wt.% to 30 wt.%
water, from 1 wt.% to 20 wt.% water, or from 2 wt.% to10 wt.% water. The liquid fill
preferably comprises greater than 0.1, 0.5 or 1.0 wt.% water, and less than 20, 15, 10, 8 or 5
wt.% water.

The active agent, which is preferably palonosetron hydrochloride, is preferably present
in the fill composition in an amount ranging from 0.01 to 10.0 wt.%, from 0.05 to 5.0 wt.%, or
from 0.1 wt.% to 2.0 wt.%. Alternatively, particularly stable formulations have been found
where the concentration of palonosetron exceeds 0.3%, preferably at a concentration no greater

than 1 wt.%.

Tablet

The tablets of the present invention can include from 20 to 95 wt.% of NK1 antagonist
(preferably netupitant), and preferably comprises from 60 to 80 wt.% of netupitant. In addition,
the tablets can contain diluents, disintegrants, surfactants, binders, glidants, and/or lubricants.
In a particular embodiment, the tablet comprises from 5 to 25 wt.% of microcrystalline
cellulose. The microcrystalline cellulose can function as a diluent and disintegrant, and
preferably comprises 15 wt.% of the tablet. Another suitable disintegrant is sodium
croscaramellose, which can be present in the tablet in an amount of from 1 to 5 wt.%,
preferably 2 wt.%.

A suitable binder for use in the tablet is polyvinylpyrrolidone, which can be present in the
tablet in an amount from 1 to 10 wt.% of the tablet, and preferably 5 wt.%. A suitable glidant for
use in the tablet is colloidal silicon dioxide, which can be present in the tablet in an amount of 2
wt.%. Suitable lubricants for use in the tablet include sodium stearyl fumarate and magnesium
stearate, which can be present in the tablet in an amount of 0.7 wt.% and 0.35 wt.%, respectively.

Application of The Combined Oral Dosage Forms

The invention further provides a method of treating emesis comprising orally

administering to a patient suffering from emesis, or at risk for suffering emesis, a dosage form
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of the present invention. In still further embodiments, the invention provides methods of
treating emesis by administering one or more of the dosage forms described herein. The dosage
form is preferably administered shortly before the emesis inducing event (i.e. no more than 2
hours before the event). The emesis may be acute phase emesis (i.e. emesis experienced within
about 24 hours of an emesis inducing event), or delayed emesis (i.e. emesis experienced after
the acute phase, but within seven, six, five or four days of an emesis inducing event). The
emesis may constitute chemotherapy induced nausea and vomiting (“CINV”), from moderately
or highly emetogenic chemotherapy, radiation therapy induced nausea and vomiting (“RINV”),

or postoperative nausea and vomiting (“PONV”).

EXAMPLES
The following examples are put forth so as to provide those of ordinary skill in the art
with a complete disclosure and description of how the compounds claimed herein are made and
evaluated, and are intended to be purely exemplary of the invention and are not intended to
limit the scope of what the inventors regard as their invention. Efforts have been made to
ensure accuracy with respect to numbers (e.g., amounts, temperature, etc.) but some errors and
deviations should be accounted for. Unless indicated otherwise, parts are parts by weight,

temperature is in °C or is at room temperature, and pressure is at or near atmospheric.

EXAMPLE 1 — PREPARATION OF ORAL DOSAGE FORM

In a preferred embodiment the combination is administered in a capsule oral dosage form,
wherein the capsule houses one or more soft-gel capsules for the palonosetron and one or more hard
tablets for the netupitant. Table 1 below describes a representative formulation for a soft-gel

capsule containing 0.5 mg of palonosetron, suitable for inclusion in such a hard outer shell.
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TABLE 1: REPRESENTATIVE SOFT-GEL FORMULATION

Ingredient Approximate Amount Function
Fill Solution
Palonosetron HC1 0.56" Active
62.19 Solvent vehicle
Mono- and di-glycerides of
Capryl/Capric Acid (Capmul MCM)
Glycerin, anhydrous, USP/Ph Eur 3.37 Plasticizer
Polyglyceryl oleate (Plurol Oleique CC 497) 0.87 Surfactant
Purified water, USP/Ph Eur 2.94 Co-solvent
Butylated hydroxyanisole (BHA), NF/Ph Eur 0.07 Antioxidant
Nitrogen -
Theoretical fill weight 70.00 mg
Gelatine Capsule Shell, 1.5-oval (Catalent Pharma Solutions)”

Gelatine (type 195), NF/Ph Eur - Shell
Sorbitol Special/Glycerin Blend 50/50 - Plasticizer
Titanium dioxide, USP/Ph Eur - Colorant/Opacifier
Purified water, USP/Ph Eur - Solvent

'Corresponds to 0.50 mg. free base

*Quantitative composition of capsule shell is proprietary to Catalent Pharma Solutions
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Table 2 below describes a representative formulation for a tablet containing 100 mg. of

netupitant, suitable for inclusion in a hard shell.

TABLE 2: REPRESENTATIVE TABLET FORMULATION

Ingredient Approximate Amount Function
(mg/Tablet)

Netupitant, milled 100 Active
Microcrystalline cellulose pH 101 20.5 Diluent and disintegrant
Sucrose Lauric Acid Esters 10.0 Surfactant
Polyvinilpyrrolidone K30 7.0 Binder
Sodium croscaramellose 3.0 Disintegrant
Colloidal Silicon Dioxide 3.0 Glidant
Sodium Stearyl Fumarate 1.0 Lubricant
Magnesium Stearate 0.5 Lubricant
Total weight 145 mg

EXAMPLE 2 — PHARMACOKINETICS OF COMBINED DOSAGE FORM
Objective

The effects of palonosetron on the pharmacokinetics (PK) of netupitant and the effects of
netupitant on the PK of palonosetron were examined in healthy volunteers.

Methods

A randomized, open, 3-way crossover study was conducted. Each subject participated in 3
treatment periods, each lasting approximately 12 days (Day -1 to Day 11). The treatment periods
were separated by wash-out periods of no less than 14 days (between Day 1 of any 2 consecutive
treatment periods).

The following treatments were investigated:

Treatment A: oral netupitant 450 mg. administered as single dose of three 150 mg.

capsules.
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Treatment B: oral palonosetron 0.75 mg. and oral netupitant 450 mg. administered
simultaneously as three capsules of 150 mg. netupitant followed by 1 capsule of 0.75 mg.
palonosetron.

Treatment C: oral palonosetron 0.75 mg. administered as single dose as one 0.75 mg.
capsule.

Doses were administered under fasting conditions. Subjects fasted over-night for
approximately 10 hours. Water, however, was permitted up to 1 hour pre-dose. Food intake was
permitted 4 hours post-dose, and water was allowed ad libitum 1 hour post-dose.

Doses were administered with the subject in an upright position. The subjects remained
in an upright position for 4 hours post-dose. The capsules were swallowed whole with 250 mL
of room-temperature tap water. Repeated PK blood sampling (for netupitant and/or
palonosetron) was performed.

Results

The primary PK variables assessed for netupitant and palonosetron were the maximum
plasma concentration observed (Cya), the area under the plasma concentration versus time curve
from time zero to the last quantifiable sampling time point (t) (AUCy.(), and the area under the
plasma concentration versus time curve from time zero to infinity (AUCo-inf). The secondary PK
variables assessed were the terminal elimination half-life (t, ,), and the time at which the
maximum plasma concentration was observed (tm,y). Results are depicted in below Tables 3 and

4, as well as Figures 2 and 3.
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Table 3: Summary of Netupitant Pharmacokinetic Parameters

Parameter Netupitant 450 mg Palonosetron 0.75 mg
+ Netupitant 450 mg
AUC,.; [h*ng/L] 22808 (7270) 22775 (10064)
AUCins [h*pg/L] 25927 (10156) 26241 (13219)
Crnax [ng/L] 650.2 (257.8) 659.7 (325.7)
tmax () 4.50 (3.00 ; 24.00) 4.50 (3.00 ; 23.95)
ty,. (h) 71.81 (37.10;261.61) 78.31(50.17 ; 196.13)

Mean and SD are shown, except for tmax and t,,, where median and range are shown.

As can be seen in Table 4 below, palonosetron shows a better pharmacokinetic profile

when combined with Netupitant as opposed to administered as a single dose of palonosetron, for

example, the greater AUC, the larger Cpyy the shorter tmay, (the median tma was 0.5 hour shorter

after administration of palonosetron in combination with netupitant), and the longer ty, ,.

Table 4: Summary of Palonosetron Pharmacokinetic Parameters

Parameter Palonosetron 0.75 mg Palonosetron 0.75 mg +
Netupitant 450 mg
AUC4 [h*pg/L] 67415 (19554) 74230 (24866)
AUC.inr [h*pg/L] 70813 (20415) 77254 (25402)
Crnax [pg/L] 1638.4 (415.5) 1863.1 (487.1)
tmax (h) 5.02 (4.00 ; 8.00) 4.50 (3.00; 6.02)
ty,2 (h) 34.73 (19.61 ; 70.46) 36.91 (20.23 ; 56.08)

Mean and SD are shown, except for ty, and t,,, where median and range are shown.

EXAMPLE 3: NETUPITANT + DEXAMETHASONE DRUG INTERACTION STUDY

The effect of netupitant on orally administered dexamethasone pharmacokinetics was

evaluated in this study. This was a randomized, open, 3-period crossover study utilizing an

incomplete Latin Square design where subjects were given dexamethasone alone, or oral

Netupitant 100 mg., 300 mg. or 450 mg. each given with dexamethasone. Netupitant was given
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orally on Day 1 only. The dexamethasone regimen for each treatment was 20 mg. orally Day 1,
followed by 8 mg. orally every 12 hours from Day 2 through Day 4. Nineteen subjects (12 male
and 7 female) completed the study (i.e., all 3 treatment periods).

Mean plasma concentrations of dexamethasone were higher when dexamethasone was
co-administered with netupitant (Figure 4). The increase appeared to be dependant on the
netupitant exposure.

The AUC.,4 (Day 1) of dexamethasone increased 1.5, 1.7 and 1.8-fold with co-
administration of 100, 300 and 450 mg. netupitant, respectively. The AUC,4.36 (Day 2) of
dexamethasone increased 2.1, 2.4 and 2.6-fold and AUCszs.10s and AUCsa.ins (Day 4) increased
1.7, 2.4 and 2.7-fold, with co-administration of 100, 300 and 450 mg. netupitant, respectively.
Dexamethasone Cy, on Day 1 was only slightly affected by co-administration of netupitant
(1.1-fold increase during co-administration with 100 and 300 mg. netupitant, respectively, and
1.2-fold increase during co-administration with 450 mg. netupitant). Cp, on Day 2 and Day 4
was increased approximately 1.7-fold in subjects administered netupitant. Dexamethasone Cpin
on Days 2-4 was increased approximately 2.8, 4.3 and 4.6-fold with co-administration of 100,
300 and 450 mg. netupitant, respectively. This clearly shows that the co-administration of
netupitant and dexamethasone enhances the bioavailability of dexamethasone and provides a

better therapeutic window of dexamethasone.

EXAMPLE 4: NETUPITANT PET RECEPTOR OCCUPANCY STUDY

This was a randomized, open-label, positron emission tomography (PET) study using
11C-GR205171 as tracer in 6 healthy male volunteers (2 per dose level) receiving single doses
of netupitant (100, 300 or 450 mg) to investigate the degree of occupancy of NK; receptors in
human brain, and to determine the relationship between plasma concentration of netupitant and
NK; receptor occupancy (RO).

The anticipated high NK;-RO (90% or higher) close to the expected C___ (6 hours post
dose) was reached for striatum, occipital cortex, frontal cortex and anterior cingulate in 3 of 6
subjects of whom 1 received 300 mg. and 2 received 450 mg. of netupitant as a single oral
dose.

All doses showed a relatively long duration of blockade of NK, receptors and the
decline over time was dose dependent. In the 100 mg. dose group, 4 of 6 regions still had a

mean NK;-RO over 70% at 96 hours post dose. In the highest dose group (450 mg), 5 of 6
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regions had a mean NK;-RO of 80% or higher at 96 hours post dose. A comparison of the
results for the dose groups (100 mg., 300 mg. and 450 mg) showed a consistent but small

increase in NK,-RO; with increasing netupitant dose. (Figure 5)

EXAMPLE 5: CLINICAL EFFICACY STUDY

A phase 2 trial evaluated three single doses of netupitant combined with palonosetron and
dexamethasone compared to palonosetron alone and dexamethasone to obtain dose ranging
information for netupitant used with oral palonosetron in the CINV patient population.

The objective of the study was to compare the efficacy and safety of three single oral
doses of netupitant combined with oral palonosetron and given with dexamethasone, versus oral
palonosetron-alone given with dexamethasone (without netupitant) for the prevention of highly
emetogenic chemotherapy (HEC)-induced nausea and vomiting. The FDA-approved oral
aprepitant regimen given with IV ondansetron and dexamethasone was included in the study as
an active comparator for exploratory purposes. The FDA-approved oral palonosetron 0.5 mg.
dose was used in each applicable treatment group in this study.

This was a multicenter, randomized, double-blind, double-dummy, parallel group,

stratified study. Eligible patients were randomized (stratified by gender) to one of the following

treatment groups:
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Group 1 — 0.5 mg. oral palonosetron on Day 1 (with an oral dexamethasone standard regimen:

20 mg. on Day 1 and 8 mg. BID from Day 2 through Day 4)

Group 2 — 100 mg. oral netupitant plus 0.5 mg. oral palonosetron on Day 1 (with an oral

dexamethasone adjusted regimen*: 12 mg. on Dav 1 and 8 mg. daily from Day

2 through Day 4)

Group 3 — 200 mg. oral netupitant plus 0.5 mg. oral palonosetron on Day 1 (with an oral

dexamethasone adjusted regimen*: 12 mg. on Day 1 and 8 mg. daily from Day 2 to

Day 4)

Group 4 — 300 mg. oral netupitant plus 0.5 mg. oral palonosetron on Day 1 (with dexamethasone

adjusted reecimen*: 12 me. on Day 1 and 8 mg. daily from Day 2 to Day 4)

Group 5 — 125 mg. oral aprepitant plus IV ondansetron 32 mg. (both on Day 1) then 80 mg. oral

aprepitant on Day 2 and Day 3. (all with an oral dexamethasone adjusted regimen: 12

mg. on Day 1 and 8 mg. daily from Day 2 through Day 4)

In addition, a Group 6 was added to the analysis for comparative purposes, based on the

results reported by Grunberg et al., Support Cancer Care (2009) 17:589-594:

Group 6 — 285 mg. oral aprepitant plus 20 me. oral dexamethasone plus 0.2 mg. palonosetron

i.v. (all on Day 1) then 80 mg. oral aprepitant

The primary efficacy endpoint was the complete response rate (defined as no emetic
episodes, no rescue medication) within 120 hours after the start of the highly emetogenic

chemotherapy administration. Secondary efficacy endpoints were:

Complete response for the 0-24 hour interval (acute phase); and for the 25-120 hour

interval (delayed phase):
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Complete protection (defined as no emesis, no rescue therapy, no significant nausea);

Total control (defined as no emesis, no rescue therapy and no nausea). No nausea

(maximum VAS <5 mm); No significant nausea (maximumVAS <25 mm); No

rescue medication; No emesis. These endpoints were evaluated for the 0-120 hour

interval (overall), acute and delayed phase.

Time to first emetic episode. Time to first rescue medication, Time to treatment failure

(based on time to the first emetic episode or time to the first rescue medication,

whichever occurs first);

Severity of nausea for the overall, acute and delaved phase: ¢ Patient global satisfaction

with anti-emetic therapy by means of VAS for each 24 hour interval.

Complete response rates are summarized in Table 5. The percent of patients with
complete response over 0-120 hours after start of cisplatin administration was 76.5% in the
palonosetron alone group and 87.4%, 87.6%, and 89.6% in the netupitant 100 mg., 200 mg.,
and 300 mg. groups, respectively. Differences from palonosetron-alone were greater than
10% (10.9% to 13.2%). All doses of netupitant were statistically superior to palonosetron

alone (p-value=0.004 for the netupitant 300 mg. combination group).
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TABLE 5: COMPLETE RESPONSE RATE FOR THE OVERALL,
ACUTE AND DELAYED PHASE: MFAS Population

Efficacy endpoint

Palo
alone

(n=136)

Palo +
Netu
100 mg
(n=135)

Palo +
Netu
200 mg
(n=137)

Palo +
Netu
300 mg
(n=135)

Aprepitant
Regimen

(N=134)

Difference from Palo 10.9 11.1 13.2 10.1
alone (%)
p-value (*) 0.018 0.017 0.004 0.027

Percent of Patients 89.7 933 92.7 98.5 948
Difference from Palo 3.6 3.0 8.8 5.1
alone (%)

p-value (*) 0.278 0.383 0.007 0.114

Percent of Patients 80.1 90.4 912 90.4 88.8
Difference from Palo 10.2 11.1 10.2 8.7
alone (%)

p-value (*) 0.018 0.010 0.018 0.043

(*) p-value from logistic regression analysis, aprepitant p-value from post-hoc logistic

regression analysis.

Table 6 summarizes results for main secondary endpoints. In the overall phase, 76.5% of

patients in the palonosetron-alone group did not experience emesis, while 87.4, 87.6, and 91.1%

of patients did not experience emesis in the netupitant 100 mg., 200 mg. and 300 mg.

combination groups, respectively (p<0.05 for all doses).
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TABLE 6: SUMMARY OF SECONDARY EFFICACY

RESULTS: PERCENT OF PATIENTS, MFAS POPULATION

Efficacy

endpoint

Palo
alone

(n=136)

Palo +
Netu
100 mg
(n=135)

Palo +
Netu
200 mg
(n=137)

Palo +
Netu
300 mg
(n=135)

Aprepitant
Regimen

(N=134)

Palo+Aprep
285 mg
(N=41)**

Acute

89.7

933

92.7

98.5*

948

Delayed

80.1

90.4*

91.2*

91.9*

89.6*

Overall 95.6 97.8 100 98.5 97.8
Acute 97.8 99.3 100 100 100
Delayed 97.1 97.8 100 98.5 97.8

Overall 50.7 548 62.0 61.5 58.2 32
Acute 75.0 72.6 77.4 80.0 77.6 59
Delayed 53.7 593 65.0 68.1* 60.4 41

Overall 79.4 80.0 86.1 89.6* 85.8 56
Acute 934 941 942 98.5* 94.0 79
Delayed 80.9 81.5 89.8%* 90.4* 88.1 59

Overall 50.0 548 61.3 59.3 56.0
Acute 71.3 71.9 76.6 80.0 74.6
Delayed 522 593 65.0* 65.9* 58.2

Active 27870235v1 244168.000015

30

Marked-up specification

122



Marked-up specification

Overall 69.9 76.3 80.3* 83.0%* 78.4 51
Acute 87.5 89.6 88.3 97.0* 89.6 76
Delayed 73.5 80.0 87.6* 84.4* 82.1 66

* p-value ,0.05 compared with palonosetron-alone; aprepitant comparisons p-values calculated by
post-hoc analysis

** As reported by Grunberg et al., Support Cancer Care (2009) 17:589-594

EXAMPLE 7: COMPARATIVE RESULTS OF APREPITANT DOSING REGIMEN

The following Table 8 reports the results observed for an aprepitant dosing regimen, as
described in the FDA approved prescribing information for aprepitant, which demonstrates, among
other things, that aprepitant has no meaningful effect on nausea. Table 7 reports the dosing
regimen:

TABLE 7

prepl

and 3 only)

Dexamethasone 12 mg | Dexamethasone 8 mg PO Daily
PO Ondansetron 32 (morning)

mg L.V.
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TABLE 8
Percent of Patients Receiving Highly Emetogenic Chemotherapy Responding by
Treatment

Group and Phase for Study 1 — Cycle 1

Aprepitant  Standard

ENDPOINTS _ p-Value
Regimen Therapy
(N=260)1 (N=261)%t

% %

PRIMARY ENDPOINT

Complete Response

Overallf 73 52 <0.001

OTHER PRESPECIFIED ENDPOINTS

Complete Response

Acute phase’ 89 78 <0.001

Delayed Phase? 75 56 <0.001
Complete Protection

Overall 63 49 0.001

Acute phase 85 75 NS*

Delayed phase 66 52 <0.001
No Emesis

Overall 78 55 <0.001

Acute phase 90 79 0.001

Delayed phase 81 59 <0.001
No Nausea

Overall 48 44 NS**

Delayed phase 51 48 NS**
No Significant Nausea

Overall 73 66 NS**

Delayed phase 75 69 NS**
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T N: Number of patients (older than 18 years of age) who received cisplatin, study drug,
and had at least one post-treatment efficacy evaluation.

¥ Overall: 0 to 120 hours post-cisplatin treatment.

' Acute phase: 0 to 24 hours post-cisplatin treatment.

2 Delayed phase: 25 to 120 hours post-cisplatin treatment.

* Not statistically significant when adjusted for multiple comparisons.

3k 3k 5k 5K 3K 5K 5K 5K 5K 5K K kK >k >k ok %k k

Throughout this application, various publications are referenced. The disclosures of
these publications in their entireties are hereby incorporated by reference into this
application in order to more fully describe the state of the art to which this invention
pertains. It will be apparent to those skilled in the art that various modifications and
variations can be made in the present invention without departing from the scope or spirit of
the invention. Other embodiments of the invention will be apparent to those skilled in the
art from consideration of the specification and practice of the invention disclosed herein. It
is intended that the specification and examples be considered as exemplary only, with a true

scope and spirit of the invention being indicated by the following claims.
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PTOVAIA/DT (08-12)
Approved for use lhrough 81/31/2014, OMB 0851-0032
U.S. Patent and Trademark Ctiice; U,$, OEPARTMENT OF GOMMERCE

Under the Paparwork Reduction At of 1995, no parsons are requimd lo respand to a collection of Information unless it displays a velid OMB conlrol number,

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

Titleof | Compositions and Methods For Treating Centrally Mediated Nausea And Vomitting

Invention

As the below named Inventor, | hersby daclare that:

This declaralion [ 1hg attached application, or

s dirested to: _ )
' IE United States applfcatlo_n or PCT International application number
11/01/2013

14/069.970

filed on

The abova-identified application was made or autharized to be made by me.

1 belleve that | am the original Inventor or an orlgingl joint Inventor of a claimed invention in the application,

t hereby acknowladge that any willful false statement made in this declaration Is punishable under 18 U.5.C, 1001
by fine er Imprisonment of not mora than five {5) years, or both. : .

WARNING:

Petitaner/applicant Is cautioned to avold submitling parsonal inforrnation in documents filed In a patent application that may
contributa to identity theft. Parscnal Information such as social security numbsrs, bank account numbers, or cradit card numbers
(other than a check or credit card authorization form PTO-2038 submitied for paymant purposes) Is naver required by the USPTO
to support a pstition or an application, iF this typa of parsonal Infarmation 1s Included in documents submitted to the USPTO,
petitioners/applicants should conslider redacting such personal Information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application Is available to the public after publication of the
application (unless a non-publication request In compilanca with 37 CFR 1.213(a} is mada in the application) or issuance of &
patent. Furthermore, the record from an abandoned appllcation may also be avallable to the public if the application Is
referenced In a published appllcation or an Issued patent (see 37 CFR 1.14). Checks and craditcard authorization forms
PTO-2038 submittad for payment purposas are not retalned in the application file and therefore are nat publicly avallable,

LEGAL NAME OF INVENTOR
Inventor: Fabio Trento Date (Optlonal) E@C&U—L}D% /{-(l‘ DQDM

Signaturs; /U\'o /i\/‘
7 ll

Note: An applicaiion data sheet {(PTO/SB/14 or equivalent), incliding naming the entira Inventive entily, must accompany this form or must have

been previously filed, Use an addltional PTO/AIA/01 form for each additional Inventor.

This colléction of information Is required by 35 U,8,C. 115 and 37 GFR 1,83, The [nformation Is requimd 1o oblaln or retal a banafit by the public which Is to fBe (and
by the USPTO fo procass) an appilcation, Confidentiality Is governed by 35 U.5.C. 122 and a7 CFR 1.11 and 1.14. This collection is esiimatad to take 1 minuts fo
complets, Including gathering, preparing, and submitting the completed application form to the USPTQ, Time will vary deponding upon tha Individuel case, Any
commants on the amount of ime you requlre io complats this form and/or suggestions for reducing this burden, should be sent to the Chie! Information Officer, U.S,
Patant and Trademark Offics, U.S, Daporiment of Commercs, P.O, Box 1430, Alexandsia, VA 22313-1450, BO NOT 6END FEES OR COMPLETED FORMS TO

THIS ADDRESS. SEND TO: Commissionsr for Patents, .0, Box 1450, Alexandria, VA 223131450,
i you nood assiatarice In compleling the form, caft 1-800-PTO-8109 end solect option 2.
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PTO/AIA/1 (08~12)

Approved for use through 01/31/2014. OMB 0851-0032

.5, Patont and Trademark Offics; U.S. DEPARTMENT OF COMMERCE

fred to respond to a coBection of information unjesa it displays a valld OMB control number,

Under the Pepetwork Reduction Act of 1835, no | are raq

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

Tile of | Compositions and Methods For Treating Centrally Mediated Nausea And Vomitting
Invention |- . ) .

As the below nemed invéniér. | hereby declare that:

This declaration S
Is dlreqle_d to: I:I ) Thg attached appllcaﬂor:l, or

[:] United States application or-PCT Internationat application number 14[ 069'970 .

fied on 1110172013

.

The above-identified application was made or authorized to be made by me.

I beflave that | am the osigina} inveniar ar an original joint Inventor of 8 claimed invention in the application.

| hereby acknowladge that any willful false statement mads in this declaration Is punishable under 18 U.S.C. 100
by fine or imprisonment of not mora than five (5) years, or both. :

WARNING:

Petilioner/applicant is cautioned to avoid submitting personal information In documents filed In & patent application that may
contribute io [dentity theft. Personal Information such as soclal security numbers, bank account numbars, or credit cand numbars

1o support a petition or an application, If this type of persana! Information is included In documents submitted to the USPTO,
- petitioners/applicants should consfder redacting such personal information from the documents bafore submitting them to the
USPTO. Petitloner/applicant|s advised that the record of a palent application is available o the public after publication of the
application {unless a non-publication request In compliance with 37 CFR 1.213(g) Is made In the application) or issuance of 8
patent. Furthermore, the recard from an abandoned application may also be available to the public if the application ls
referencad In a published application or an issued patent {see 37 CFR 1.14). Checks and credit card authorizatlon forms
PT0-2038 submitted for payment purposes are not retained in the application fils and thersfore are not publicly avallable.

{other than & checlt or credit card authorization form PT0-2038 submitted for payment purpases) Is never required by the USPTO

LEGAL NAME OF INVENTOR

Inventor: Serg.[o antoreggi ' Date (Optlonal) D&W}JU‘J /(9-; —90“'1’

Slgnature; (;/( } (y(/\vA‘ ,/
4

Nole: An appiication data sheet (PTO/SB/14 or equivalent), inciuding naming the entire Inventiva entity, must accompany this form or must hava
| been previously filed. Use an additional PTO/AIA/O1 farm for each additional inventar.

This callection of infarmation la required by 35 U1,8,C, 116 and 37 GFR 1.63, The Information is requirad io chialn or retain a benafitby tha public which 1s ta file (and
by the USPTO fo procaas) an appllcation, Confidentiallly is governad by 35 U,S,C. 122 and 37 CFR 1,11 and 1,14, This collection [s estimatad to take 1 minute lo
complots, including gatharing, praparing, and submiting tho eompleted apgication form to the USPTO, Tima will vary depending upan the Individunl casa, Any
commants on the smount of time you requlte to complate this form and/or suggastions for reducing this burden, should ba sent tn tha Chiaf Information Officer, U.S.
Paten! and Trademark Offies, U.S, Department of Commesce, P.O, Box 1450, Alexnndria, VA 22313-1450, DO NOT SEND FEEE OR COMPLETED FORMS TO
THIS ADDRESS, SEND TO: Cammisslonar for Patents, P.O, Box 1450, Alexandrla, VA 22313-1450.

If you need assistance In compleling [he form, call 1-800-PTO-910% and sefect option 2.
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PTO/AIA/DY (08-12)
Approved (or use throupgh 01/31/2014, OMB 0851-0032
U.5. Patent and Trademark Office; U.S, DEPARTMENT OF COMMERCE

Under tha Paparwork Reduction Act of 1995, no persons are required to respond ta n collection of Information unloss {l displays a valid OMB contro) numbar.

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

Tile of | Compositions and Methods For Treating Centrally Mediated Nausea And Vomitting

Inventlon

As the below named [nventor, | hereby declare that:

This declaration ,
is diracted to: [:l Thae attached application, or

@ United States application or ﬁCT International applieation number 14/069,970
fled on 11/01/2013

The above-idenlified application was made or authorized to be mads by me.

[ believe that | am the orginal Inventor or an origlnal jolnt Inventor of & clalmed Invention in the application.

| hereby acknowledge that any willful false statement made In this decfaration is punishable under 18 U.5.C. 1001
by fine or Imprisonment of not mare than five (5) years, or both. ' o

WARNING:

Petitloner/applicant Is cautloned to avold submitiing parsanal Information In decuments filed In & petent application.that may
cantribute to identity theft. Personal information such as soclal security numbers, bank account numbsers, or credit card numbars
{other than a check or credit card autharlzation form PTO-2038 submitied for paymant purposes) Is never required by the USPTO
to support a petition ar an application. If this type of parsonal information Is Included In documents submitted to the USPTO,
patitioners/applicants should conslder redacting such personal information from the documents before submitiing them to the
USPTO, Pelitloner/applicant Is advisad that the record of a patant application Is avallable to the publlc after publication of the
appllcation (unless a nan-publication request In compliance with 37 CER 1.213(a) Is made In the application) or Issuanca of a
patent. Furthermars, the record from an abandoned application may also be avallabls to the publicifthe application is
referanced In a published application or an Issued patent (see 37 CFR 4.14). Checks and eredit card authorization forms
FTO-2038 submiited for payment purposes are not retalned in the application file and therefora are not publicly available.

LEGAL NAME OF INVENTOR
Inventor; Giorgia Rossi ; Date (Optional) D&m«})&a sz ,:23{‘(4

Slgnalure:vv : %D’\D}EQ %DS%

Nate: An appllcation dala sheel (PTOJSB/14 ur equivalent), intiuding naming the entire inventive entity, mus! accompany this form or must have
been praviously fllad, Use an addillonal PTO/AIAJ01 form for each addilional inventor.

This colieclion of informatlon Is required by 35 U,S.C. 115 and 37 GFR 1,62, The infermalion is required to obtain or fataln a banafit by tha public which is to [a (and
by tha USPTO 1o pracass) an application. Canfidentislity s govemed by 35 U.5,C. 122 and 37 CFR 1.11 and 1.14, This collectlon is satimatad io take 1 minuts lo
completn, Including gathering, praparing, and submitiing the completed applization form to the USPTO. Time wil vary depending upon tha Individual casa, Any
camments on tha amount of ime you raquire to complela thix form and/or suggestions for raducing this burden, should ba sant io tha Chiel Informatlon Officer, U,S,
Patant and Trademark Offica, U,S. Deaparimeant of Commearcs, P.O. Box 1450, Alexandrin, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS, SEND TO: Commissloner for Patents, P.0, Bax 1450, Alexandria, VA 223431450,

if you nnad assslance In completing the form, cali 1-800-BT0-9199 and sakect option 2,
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PTO/AIAID? (08-12)
Approved for use threugh 01/31/2014, QM8 0861-0032
U.S, Patent nnd Trademark Office; U,3, DEPARTMENT OF COMMERCE

Undor tha Paperwork Reduclon Act of 1885, no persons are requirsd {a respond 1o a coection of Information unlays it displays a valld QM8 conlrel numbar.

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

Title of 'Compositlons and Methods For Treating Centrally Medlated Nausea And Vomitting

Invantlon

As the balow named 'lnvenioré I hereby declare that:

This declaration l:l “The attached application, or

Is directed to:
14/069,970

[i] United States application or PCT Inlernational application number
11/01/2013

filed on

The above-ldentified application was made or authorized to be made by me.

1 balleve that | am tha orlginal invantor or an eriginal jaint inventar of a claimed invention In the application,

| hereby acknowladge that any willful false statement made In this declaration Is punishable undar 18 U.5.C. 1001
by fine or [mprisonment of not more then five (5) years, or both. ' ’ o

WARNING:

Palitionar/applicant Is cautionad to avoid submiiting persona Information In documents filed in a patent application that may
contribute to [dentity theft. Personal infarmation such as social security numbars, bank account numbers, or credit card numbers

to support a petitlon or an application. Ifthis typs of personal Informatlon Is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such persanal Information from the documeants before submitting them to the
USPTO. Pelitioner/applicant [s advised that the record of a patent application Is avallable to the public after publicalion of the
application (unless a non-publication request in compliance with 37 CFR 1.213(g) Is made In the application) or Issuance of a
patent, Furthermore, the record from an abandoned application may also be available to the pubiic [f the application Is
referenced in a published epplication or an issued patent (see 37 CFR 4.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained In the application file and therefore are not publicly available,

(ather than a check or credit card authorization form PTO-2038 submittad for payment purposes) Is never raquired by the USPTO

LEGAL NAME OF INVENTOR

Inventor: Roberta Cannella - Date (Optional) ; becmlﬁ% /{;f ) -90/{(4

Signature: M‘L M

Note: An application data sheet (FTO/SB/14 or equivalent), Including naming the entire inventive entity, must accompany this form or must have
been previously filed, Use an additional PTO/AIA/01 form for each addltlonal [nventor,

Thilo coltaction of Informatlan fs required by 35 U.S,C. 116 and 37 CFR 1.82, The Informalion is required to obtaln or retain o benefit by the public which is o fio (ant
- by the USPTO lo process) an appikcation, Gonfidentallty Is govemead by 35 U,5,C. 122 and 57 GFR 1.11 and 1.14. This calleciion s estimatad i taks 1 minuis to
complsts, kiciuding gatharing, prepaiing, and submiting the completed application form to the USPTO, Time will vary depending upon the individus! casa, Any
-camments on the amount of ime you raquirs 1o complete this form andfor supgastions for reducing this burdan, should ba sant ta the Chiaf Information Officer, U.S,
Patent and Trademark Office, U5, Dopartmant of Commares, P.Q, Bex 1450, Alaxandsis, VA 22313-1450, DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commiasioner for Patants, P,O, Box 1450, Alexandria, VA 22313-1450,
It you noad assislance In completing i form, call 1-800-PTO-9199 and select option 2,
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PTOVAIA/DY (08-12)
Approved for use through 01/31/2014, OMB 0851-0032
U.5. Palapt ond ‘Trademark Office; U.5. DEPARTMENT OF COMMERCE

Under tha Paparwark Reduction Act of 1895, no parsons are raquimd to mepond ko a callaction of Infarmation uness it dispiays o valkd OMB contral numbar,

‘DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

fme of |Compositions and Methads For Treating Centrally Mediated Néusea And Vomitling
{nvantion :

As the below named inventar, | heréby declare that:

This declaration
1s directad fo: | I The attached application, or 14/069.970
; )

I_i_] United States application or PCT intemationel application number
o on 11/01/2013

The sbova-identified application was made or authorized to be made by me.

| belleve that | am the original inventor or an original joint inventar of a clalmed Invention In the application,

1 hereby acknowledge that any willful false statement mads In this declaratlon Is punishable under 18 U.8.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Pefiilonerfapplicant Is cautioned to avold submitting personal information in documents filed In a patent application that may
contribute to identity thef. Personal infarmation such as soclal sacurity numbers, bank account numbers, or credit card numbers
(ather than a check or credit card autharization form PTQ-2038 submittad for payment purposes) Is never required by the USPTO
{0 support 2 petiion or an application, IFthis type of personal Information 1s Includad in documents submitted to the USPTO,
petitioners/applicants should conslder redacting such personal Information from ihe dacuments bafora submitting them to the
USPTO, Petitioner/applicant Is advised that the record of a patent application Is avallable to the public after publication of the
application {(unless a non-publication request In compliance with 37 CFR 1.213(a) Is made In the application) or issuance of a
patent, Furthermore, the racord from an abandoned application may also be available to the public [f the application Is
raferenced in a published application or an Issued patant (see 37 CFR 1.14). Checks and credlt card authorizatlon forms
PT0-2038 submitted for paymant purposes are not retained In the application file and therefora are not publicly avallable.

LEGAL NAME OF INVENTOR

Inventor; Darniele Bonadeo Date (Optional) DQUZ»«JE% X:FIQD'IL{
Signature; M a ’M

Nole: An application data sheel {PTO/SB/14 or equivalent), including naming the entire inventive entlty, must accompany this form or musl have
been praviously filed. Use an additional PTO/AIA/O1 form for sach additional Inventor,

-'This callection of information Is required by 35 U.5.C. 115 and 37 CFR 1.83, The Information i required (o obialn ef rotaln a beneflt by the public which Is to fls (and
by the USPTO to process) an applicalion. Confidentislly Is governed by 35 U,8,C, 122 and 37 CFR 1.11 and 1,14, This callection |s astimaled Lo take 1 minuia io
plats, Including gatherng, praparing, and submitiing the complatad appiicalion foim to the USPTO, Tima wif vary dopanding upon the indlviduzl case. Any
cammants on the Bmotint of tima you requira lo complate this form andfor suggestions for raducing this burdan, should ba sent o the Chiaf Infosmation Cifleer, U.8.
Patsnt and Tradsmark Cffica, U.S. Dapariment of Commarce, P.O, Box 1450, Alaxandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commigsionar far Patents, .0, Box {460, Atexandria, VA 223131450,
if you nead assisiance In complating the form, call 1-800-PT0-9199 and scleci oplon 2.
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Doc Code: PA..
PTO/AIA/82A (07-13)

Document Description: Power of Attorney Approved for use through 11/30/2014. OMB 0651-0051
U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

\.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

\

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number Not Yet Known
Filing Date Herewith
Fabio TRENTO

First Named Inventor

Title COMPOSITIONS AND METHODS FOR TREATING CENTRALLY
MEDIATED NAUSEA AND VOMITING

Art Unit Not Yet Known

Examiner Name Not Yet Known

Attorney Docket Number ]244168.000015US6

SIGNATURE of Applicant or Patent Practitioner

seaws|/Clark G. Sullivan/ Date Optera | January 21,2016
Name Clark G. Sullivan Eﬁﬂi‘:tb" 36,942

Title (if Applicant is a .
juristic entity) Attorney for applicant

Applicant Name (if Applicant is a juristic entity) Helsinn Healthcare SA

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

*Total of ] forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed
application 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
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 14560, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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Boc Code: PAL PTCNAAEE (¥
Bocumant Descrintion: Powsar of Attomey R ST

U.E. Patent anc Trademam Tz X U.‘: DEPARTMENT OF
Unadac the Fapenvork Reducien Ack of 1985, ne parsans are mudied io ¢ d {0 3 olicoton of ion urless i dispdays & wald OME con
o

POWER OF ATTORNEY BY APPLICANT

| hereby revoke a8 previous powers of atiormey given in the spplication identifiad in gither the aliachad ransmitial jetier or
ihe baxes below,

Application Mumbor Filing Dale

{fote: The toxes above may be left blank i information is provided on form PTOAIASZA)

1 herely appoint the Patent Praclitionar]s) associzied wilh the folowing Customsr Number as mylour sltomeyia) or ageni{s), and

i ransact alf business in the United Statas Palont and Trademark Oifice connecled therewith for the apphcaism raferanced in
e nltached franemiltal letter form PTCIANEEA) r identifiad atigug: :

or GEQSG

G { hareby appoint Practitioner{s) natmed In the attached st {orm PTOAIABEC) as myfour altormeyv(s) or ageniis), and io trarsadt
2 business in the Uniied Siates Patent and Trademark Office connesiad therswith for the patent application referanced nthe
alisched ransmittal leller {form PTOMAIA/G2A) or idantifisd abova, {Mote: Complete form PTO/AIAB2T.)

Please reéésagnizé‘cs? change e corrsspondence addrass for the appiication ldentified In the altached ransmitial
teitar or the boxes above to:

- The address assogialad with the ghava-mentionsd Customer Mumber
QR

D The address sssociated with Susiomer Number:
SR e ¢
Fien or
individhizd Mame

Addreas
Lity
Country
Talaphona

| Sty ] iZp |

§ Eena }
{ g the Apphicans {if tha Applicant is a juristic antity, list the AppHicant nams in the bax)

HELSINN HEALTHCARE S5A

m fnvantor or Joint bventar (ille nol requirad balow)

D Lega Representative of & Decagsed or Lagaily incapacitated inverdor {Bte not raguired halow)

seigrias of Person tn Whom the invenior is Under an Gbligation o Assign {provide signer's title if sapplicant is & puaristic entily)
m Parson Whoe Othersise Shows Sufficient Proprietary Interest {e.g., 8 pelitfon under 37 OFR 1.48{0HE) was granied in tha

appfication or s concurrently belng fled with this docurnen’ rovide shner's e # appiicant is 8 brstic entityg
SB%@_&T&RRE of Applicant for Palent

N ag:ﬁhonzed i et on behalf of the apphicant 2.9, whers the applicand is 8 jiJ!'l.:EES anbiyh.
' { Date (Cptional} ] 00N

The undersigned éwhesa mia sér }ng‘sﬂ iy
Sigrsature L8 LR

Mame
T'etia

N R
AGRTAN T LM T

N
Ry 5
i\ \ "\n\\\\\é

RSN
A A R
S NG Y ? i &

HOTE; Rignaturs - This form must be signed by the applicant in asverdance aith 37 C?-F{ 158 See 37 CFR 1.4 for signaturs radquirements
and cas ceriifications. #f more than one applicant. use mullipls forms,

ﬂ‘ﬁ‘ atal of forms arg submitied.

:hrs cradiastion of inforrmation s roquined Dy 37 GER TA3L, 138 ang 1. 53‘; Ths Rfonmaien i3 reguirsd teobiad

RN & henali By the sublic which s iy iams &:y the
SIBPT o provesy) an apyiwa&czn a ,r!'cisn\ai.fv B g\w‘: “xd by sy 123 pod 37 CFR 4.3 ang 134 This cofleclion is exsil ia take J minstes 1 ¢
inclusbng gakadng, prapsning, sl sebmd e il Q. Vime wilt vary d g upen e indhidunt case, Any :uwnanlscn o Rt
af tne you remgptire 1 sormplets this foem dnd;m' K Sowes dasr [T

asid e aet ia tha sformstion Dfficer, U5 Patent snd Trademank Offics

Tiepariman of Cemmarag, PO Box 1450, Alarandns, VA 223131480, DO NOT SEND FEER OR COMPLETED FORMS T0 THIS AUDRESS. S518 10! ﬁammasa!ém;f

for Paotents, #.0, Box 14534, Alogundeia, Py 123!34650,
i you need Rugistanne i comphating the form, cad 1-800-PT0-8189 and select aption 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in
connection with your submission of the attached form related to a patent application or patent.
Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general
authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing 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 a patent application or patent. If you do not furnish 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:

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

2. Arecord 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 settlement negotiations.

3. 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.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of
the Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974,
as amended, pursuant to 5 U.S.C. 5562a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty
in this system of records may be disclosed, as a routine use, to the International Bureau
of the World Intellectual Property Organization, pursuant to the Patent Cooperation
Treaty.

6. 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 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the
Administrator, General Services, or his/her designee, during an inspection of records
conducted by GSA 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 governing
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.

8. A record from this system of records may be disclosed, as a 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 U.S.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 either a published application, an application open to
public inspections or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to 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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Application Number:

Filing Date:

Title of Invention:

COMPOSITIONS AND METHODS FOR TREATING CENTRALLY MEDIATED

NAUSEA AND VOMITING

First Named Inventor/Applicant Name:

Fabio TRENTO
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Kenneth B. Ma/Dwight Peck

Attorney Docket Number:
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Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)
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Basic Filing:
Utility application filing 1011 1 280 280
Utility Search Fee 1111 1 600 600
Utility Examination Fee 1311 1 720 720
Pages:
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Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
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Electronic Acknowledgement Receipt
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International Application Number:
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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 similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.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.S.C. 371

If a 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 application as a
national stage submission under 35 U.S.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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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 15/003,327
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
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SEARCH FEE
(37 GFR 1.18(K), @), or (m)} N/A N/A N/A N/A 600
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (@) N/A N/A N/A N/A 720
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(37 CFR 1.16(h)) 2 minus 3 = x 420 = 0.00
If the specification and drawings exceed 100
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(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1600
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(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
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REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
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E (37 CFR 1.16(h)) = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
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m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
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L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
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FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
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* If 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".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
15/003,327 01/21/2016 1629 1600 244168.000015US6 13 2
CONFIRMATION NO. 1097
6980 FILING RECEIPT
TROUTMAN SANDERS LLP
600 Peachtree Street RO LA A
Suite 5200

Atlanta, GA 30308
Date Mailed: 02/09/2016

Receipt is acknowledged of this non-provisional 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 APPLICANT, 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 Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections 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

Inventor(s)

Fabio TRENTO, Pare, ITALY;

Sergio CANTOREGGI, Cagiallo, SWITZERLAND;

Giorgia ROSSI, Cernobbio, ITALY;

Roberta CANNELLA, Varese, ITALY;

Daniele BONADEO, Casalzuigno, ITALY;
Applicant(s)

Helsinn Healthcare SA, Lugano/Pazzallo, SWITZERLAND;
Assignment For Published Patent Application

Helsinn Healthcare SA, Lugano/Pazzallo, SWITZERLAND

Power of Attorney: The patent practitioners associated with Customer Number 06980

Domestic Priority data as claimed by applicant
This application is a CON of 14/069,970 11/01/2013
which is a CON of 13/077,462 03/31/2011 PAT 8623826
which is a CON of PCT/IB2010/003106 11/18/2010
which claims benefit of 61/262,470 11/18/2009
and claims benefit of 61/382,709 09/14/2010

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://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

141



Permission to Access Search Results: 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: 02/05/2016

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/003,327

Projected Publication Date: 05/19/2016

Non-Publication Request: No

Early Publication Request: No

Title
COMPOSITIONS AND METHODS FOR TREATING CENTRALLY MEDIATED NAUSEA AND
VOMITING

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 result 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 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 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,
page 2 of 4
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this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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 (1-866-999-4258).

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 "IF 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 5.15(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 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
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 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.

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 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 http://www.SelectUSA.gov or call
+1-202-482-6800.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
15/003,327 01/21/2016 Fabio TRENTO 244168.000015US6 1097
6980 7590 03/10/2016
EXAMINER
TROUTMAN SANDERS LLP | |
600 Peachtree Street WEBB, WALTER E
Suite 5200
Atlanta, GA 30308 | ART UNIT | PAPER NUMBER |
1612
| NOTIFICATION DATE | DELIVERY MODE |
03/10/2016 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

Jjim.schutz @troutmansanders.com
ryan.schneider@ troutmansanders.com
patents @troutmansanders.com

PTOL-90A (Rev. 04/07) 145



Application No. Applicant(s)
15/003,327 TRENTO ET AL.
Office Action Summary Examiner Art Unit AIA (First Inventor to File)
WALTER WEBB 1612 ,S\l‘g“‘s

-- The MAILING DATE of this communication appears on the cover sheet 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 no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified 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 extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
)X Responsive to communication(s) filed on 1/21/2016.
[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon ____.
2a)[] This action is FINAL. 2b)[X] This action is non-final.

3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
___ ;therestriction requirement and election have been incorporated into this action.

4)[] 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 Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5)[X Claim(s) 16-18,21,23-26 and 52-56 is/are pending in the application.
5a) Of the above claim(s) is/are withdrawn from consideration.
6)[] Claim(s) ____is/are allowed.
7)Y Claim(s) 16-18,21,23-26 and 52-56 is/are rejected.
8)[] Claim(s) _____is/are objected to.
9] Claim(s) are subject to restriction and/or election requirement.
* If 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
hitp/hwww usplo gov/patents/init_events/peh/indax.jsp or send an inquiry to PPHieaedback@uspio.qoy.

Application Papers
10)[] The specification is objected to by the Examiner.
11)[] The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection 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 objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)J Al b)[] Some** ¢)[] None of the:
1.[] Certified copies of the priority documents have been received.
2.[] 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)

1) IZI Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.

2) D Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) l:l Other-

Paper No(s)/Mail Date

U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20160226

146



Application/Control Number: 15/003,327 Page 2
Art Unit: 1612

DETAILED ACTION
The present application is being examined under the pre-AlA first to invent

provisions.

Claim Objections
Claim 17 is objected to under 37 CFR 1.75(c), as being of improper dependent
form for failing to further limit the subject matter of a previous claim. Applicant is
required to cancel the claim(s), or amend the claim(s) to place the claim(s) in proper
dependent form, or rewrite the claim(s) in independent form. The lower limit for the
occupation has been set in independent claim 16. Dependent claim 17 sets different
lower limit for the occupation and therefore fails to further limit. The Examiner

recommends changing the limitation to 80% or more.

Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of pre-AlA 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 —

(b) the invention was patented or described in a printed publication in this or a foreign country
or in public use or on sale in this country, more than one year prior to the date of application
for patent in the United States.

Claims 16, 17, 23, 24, 26 and 54 are rejected under pre-AlA 35 U.S.C. 102(b) as
being anticipated by Reddy et al., (Supportive Cancer Therapy, 2006).
Reddy et al. teaches treatment of chemotherapy-induced nausea and vomiting

(CINV) by administering a Neurokinin-1 (NK-1), in combination with the “standard of
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care for highly emetogenic chemotherapy” 5-HT3 antagonist and dexamethasone (p.
141, 1st column, 2nd paragraph).

Reddy et al. teaches netupitant as a suitable NK-1 antagonist, at that time,
undergoing clinical development for the treatment of CINV in patients with cancer (p.
140, 3rd column, 2nd paragraph; see also table at p. 141).

Reddy et al. anticipatory insofar as it teaches administering netupitant to a

patient in need thereof, i.e. patients with chemotherapy-induced nausea and vomiting.

Claim Rejections - 35 USC § 103
The following is a quotation of pre-AlA 35 U.S.C. 103(a) which forms the basis

for all obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described
as set forth in section 102 of this title, if the differences between the subject matter sought to
be patented and the prior art are such that the subject matter as a whole would have been
obvious at the time the invention was made to a person having ordinary skill in the art to which
said subject matter pertains. Patentability shall not be negatived by the manner in which the
invention was made.

This application currently names joint inventors. In considering patentability of the
claims under pre-AlA 35 U.S.C. 103(a), the examiner presumes that the subject matter
of the various claims was commonly owned at the time any inventions covered therein
were made absent any evidence to the contrary. Applicant is advised of the obligation
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was
not commonly owned at the time a later invention was made in order for the examiner to
consider the applicability of pre-AlA 35 U.S.C. 103(c) and potential pre-AlA 35 U.S.C.

102(e), (f) or (g) prior art under pre-AlA 35 U.S.C. 103(a).
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Claims 16-18, 21, 23-26 and 52-56 are rejected under 35 U.S.C. 103(a) as being
unpatentable over Reddy et al., (Supportive Cancer Therapy, 2006).

Reddy et al. teaches treatment of chemotherapy-induced nausea and vomiting
(CINV) by administering a Neurokinin-1 (NK-1) Antagonist, i.e. aprepitant, in
combination with the “standard of care for highly emetogenic chemotherapy” 5-HT3
antagonist and dexamethasone (p. 141, 1* column, 2™ paragraph).

Because Reddy et al. teaches netupitant as a suitable NK-1 antagonist, it would
have been obvious to use netupitant as the NK-1 antagonist in combination with 5-HT3
antagonist and dexamethasone, especially since success was found with another NK-1
antagonist, Casopitant, in combination with 5-HT3 antagonist and dexamethasone.
Specifically, Reddy teaches enhanced treatment of CINV with the addition of aprepitant
or casopitant.

The prior art teaches administering the NK-1 antagonist, 5-HT3 antagonist and
dexamethasone “1-5 days after chemotherapy” (p. 141, 1% column, 2" paragraph). The
NK-1 antagonist on “day 1” and the 5-HT3 antagonist and dexamethasone “before
chemotherapy” (p. 141, 2nd column, 2" paragraph). The prior art teaches where the 5-
HT3 antagonist is palonosetron (claim 27; see Abstract)

In regard to claimed dosages, it would have been obvious to optimize a dosing
regimen for the dexamethasone and netupitant, since they are taught to be useful for
treating nausea and vomiting. Accordingly, "where the general conditions of a claim are

disclosed in the prior art, it is not inventive to discover the optimum or workable ranges
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by routine experimentation” (see MPEP 2144.05 IIA quoting In re Aller, 220 F.2d 454,
456 (105 USPQ 233)).
Furthermore, the recitation “wherein said netupitant occupies at least 80% of NKj

receptors in the striatum” is interpreted as an inherent property of netupitant.

Nonstatutory Obvious-type Double Patenting

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 multiple assignees. A nonstatutory
obviousness-type 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 (Fed. 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); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422
F.2d 438, 164 USPQ 619 (CCPA 1970); and 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 a nonstatutory
double patenting ground provided the conflicting application or patent either is shown to
be commonly owned with this application, or claims an invention made as a result of
activities undertaken within the scope of a joint research agreement.

Effective January 1, 1994, a registered attorney or agent of record may sign a
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with
37 CFR 3.73(b).

1) Claims 16-18, 21, 23-26, 52-56 are rejected on the ground of nonstatutory
double patenting as being unpatentable over claims 1-25 of U.S. Patent No. 8,623,826.
Although the claims at issue are not identical, they are not patentably distinct from each
other because the both claim a method of treating nausea and vomiting by

administering netupitant.
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2) Claims 16-18, 21, 23-26, 52-56 are rejected on the ground of nonstatutory
double patenting as being unpatentable over claims 1-62 of U.S. Patent No. 9,186,357.
Although the claims at issue are not identical, they are not patentably distinct from each
other because the both claim a method of treating nausea and vomiting by
administering netupitant.

3) Claims 16-18, 21, 23-26, 52-56 are rejected on the ground of nonstatutory
double patenting as being unpatentable over claims 1-12 of U.S. Patent No. 9,271,975.
Although the claims at issue are not identical, they are not patentably distinct from each
other because the both claim a method of treating nausea and vomiting by

administering netupitant.

Conclusion

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.
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Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Walter E. Webb whose telephone number is (571) 270-
3287. The examiner can normally be reached on 9:00am-5:00pm Tues-Thurs EST.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Frederick F. Krass can be reached (571) 272-0580. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.
Walter E. Webb

/WALTER WEBB/

Primary Examiner, Art Unit 1612
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more than ong appiicent, use multiple foems.

“Totai of frmas are subimitied,

This celiestion of information s required by 37 CFR 1131, 1.32, and 1.33. The information is required to obiain or retain a bensft fy
the public which i i file {and by the USPTQ to process)-an application. Sonfidentiality 1 governed by 35 WS.C. 122 ang 37 CFR
191 3nd 1,14, This coliection is estimated 10 take 3 minutes 1 complste, including gathering, preparing, and subimitiing the complatad
application form 0 the USPTO, Time will vary depending upoen the fndividual case, Any comments on the amount of time you requine
to complete this form andior suggestions for reducing this burden, should be sent to the Chisf isformation Oficer, U5 Patent and
Tradamark Office, 1.5, Department of Commaerce, P.O. Box 1450, Slexandria, VA 22313-1480. DO NOT SEND FEES OR
COMPLETED FORMS 70O THIS ADDRESS, SEND TO: Commissioner for Patents, P.O. Box 1480, Alexandria, ¥A 223131458,

i you need asaistance i compisting the form, call 1-800-PTO-915¢ end select option &
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Do Code:; PAL

PTOIAIASIA {0713

L ot arroton Pow " ; ) :
Document Description: Power of Aliorney Approvad for use theough 1EI0E014, TIME 08510051
148, Patent gnd Trademark £ NT OF DOMMERCE

Unger the Paperwork Reduction At of 1835, no persons are required © ssxpond te & eollestion of information uriess & displays & valid OME control numbes.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form s 1o be submittad with he Power of Aftorney by Applicant form (FTOAIAEZE) o identify the appiication o which the
Powar of Attornay is dirgcted, in gocordancs with 37 COFR 1.8, uniess the application number and fiing dete ara identified in the Power of
Attornay by Apglicant form. I nelther form PTO/AIAME2A nor form STOIAIREZE dentifies the applination to which the Powsr of Altorney is
dirgsted, the Fower of Alforney will not be recogrizad in the appiication.

Application Number 15/003,327

Filing Date 01-21-2016

Fabio TRE
First Named Inventor abio TRENTO

Tillg COMPOSITIONS AND METHODS FOR TREATING CENTRALLY
MEDIATED NAUSEA AND VOMITING

A}t Unit 1612

Examiner Namea WEBB, WALTER &

Attorney Dockat Number

SIGNATURE of Applicant or Patent Practitioner

Signature {Clark G. Sullivan/ Pats (Opongs

Mame Clark G. Sullivan Regiatration 326,942

Nugmbear

Title (if Applicantis a
jurkstic entity}

Applicant Namea (i Applicant is a juristic entity}

NOTE: Thia form must be signad in gooordancs with 37 CFR 1.33. See 37 CFR 1.44) for signalure requirements and certifications. If
e than one applicant, use multipls fonns,

“Total of forms are submitted.

This coilecton of information is required by 37 CFR 1,131, 1.3, and 1.33. The information is raguired to oblaln or matain a beneflt by
the public which is to e {and by the LUSPTO to provess) an applicstion. Confidentiality is governad by 3EULE.C. 122 and 37 CFR
4114 and 1.14. This cotiection is astimatad 1o take 3 minutes o complets, including gathering. preparing, and submitting the compisted
application form o the USPTO. Time will vary depending upon the individust case. Any commants on the amount of time you require
1o compdete this form andior suggestions for reducing this burden, shoukd be sent to the Chisf information Dificar, 1.8, Patent and
Trademark Office, V.5, DBepartment of Commarce, P.0. Box 1450, Alexandris, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS, SEND TO: Commissionser for Patents, P.0. Box 1488, Alsxandria, VA& 223131450,

i you need assistance in complsiing the form, call 1-800-PT0-8188 and select aption 2.
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Doc Code: PA,
PTIHALVEZA (0743

Document Description: Power of Altorney Appraved for uss througn 1173002014, DM (;-551.(}951
U S, Patent and Trademan OFfce: 35S DEPARTMENT OF SOMMERCE

Under the Paparwork Reduatiog At of 1885, no pamo'}s are required 16 respond 1o a eodection of infarmaton uniess it dispiays 3 valid OMB contrs aumbar.

TRANSM§TTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is (o be submitted with the Power of Altormey by Applicant form (PTOMRISEE) In dentify the appiication to which the
FPower of Attormey i3 directed, in accordance with 37 CFR 1.5, undess the appiication number and filing date are identified in the Power o
Attorney by Applicant form. B nstthar form PTO/AERZA noc form PTIHAIARER identifies the application to which the Power of Attarnay is

divested, the Power of Atormney will not be recoganized in the application,

Application Number 14/150,380

Fiting Dats 01-08-2014

. Silvina GARCIA RURIO
First Named inventor

Title ASYMMETRIC UREAS AND MEDICAL USES THEREQGF

Art Unit 1625

Examiner Name CHAN@i CELIAC

Attamey Docket Numbaer

SIGHNATURE of Applicant or Patent Practitioner
Signature j@gark G . Sijﬂﬂ\ia ﬁi Date (Uptionai}
Name Clark . Suilivan Fegisration | 36,942

phernber

Title {if Applicartis a
Juristic entity}

Applicant Name {f Applicant is a jurisiic entity}

NQTE: This form must be signed in accordance with 37 GFR 1.33. See 37 CFR 1.4{d) for signature raquirementis and certifications. If

morg than ong applicant, use mulliple forms,

“Total of farms are submittad,

This cotigction of information is required by 37 CFR 1,131, 132, and 1.33, The information is required 1o obtain or relain & benefil by
the public which is to filg {and by the USPTO to process) an application. Confidentiality is govarnad by 35 ULB.C. 122 and 37 CFR
1.11 and 1,14, This oollection s estimated o take 3 minutes to complete, including gathering, preparing, and submitting the tomplated
agplication form to the USFTO. Time will vary depending upon the individust case. Any comments on the amount of Hme vou fequire
o complete this form and/or suggestions for reducing this purden, should be sent to the Chisf Information Officer, U.8. Patant and
Trademark Office, U8, Cepartment of Commarce, P.O. Box 14540, Alexandria, VA 223131450, [0 NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS, SEND TO: Commissionar for Patents, P.O. Box 1458, Alexandria, YA 223131450,

i you need assistance & compisting e form, cail 1-800-2TO-8186 and selsat option 2.
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oo Code: PAL
: T T - af Atte s
Oocumaent BSShﬂpi’C‘ﬁ‘ Power of Agskirﬂﬁ‘y Appraved for uss through T3 GME 08510087
LLS, Patend and Trademadk Office; UOS DERARY YO COMMERDE
Under the Faperaork Reduction Act of 1888, no parsons are reguired 1 respond 10-a coflsction of infarmation uniess H dlapiave & valid OMB cantedl number,

F Yy

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

PTOAIAEEA {87-13)

N

NOTE: This form s to be submitted with the Power of Attorney by Applicant form (PTOMMIABRE) to idantify the appiication to which the
Fower of Attorney iz girected, in accordance with 37 OFR 1.5, unless ths application number and fling date are idantiiad in the Power of
ARterney by Applicant form. H nelther form PYOAIAMEZA nor form FTOAIASZE identifies the application to which the Power of Altomey is
directad, the Powsre of Attornay will not be recognizad in the application.

Application Number 14/351,113
Filing Date 04-10-2014

Claudio Pistra

First Named inventor

i Title THERAFEUTIC COMBINATIOMNS OF NETUPITANT AND
PALONOSETROM

At Unit 16829
Examiner Name HENLEY HI, RAYMOND J

Attorney Docket Number

SIGNATURE of Applicant or Patent Practitioner
Kignature !S ga gak G . S i ; ; E\ia ﬁf Dale (Optional}

Nams Clark G. Sullivan Registration 28,842
Number

Title {if Applicantis 2
juristic entity}

applicant Mame {f Applicant is a juristic entity?

NOTE: This form must be signed in accordance with 37 OFR 1.33. See 37 CFR 1.44d0) for signature raquirements and cettifications. if
miore than one applicant, use mullipie forms,

Totad of . forms are submittad,

This coliention of information is required by 37 OFR 1,131, 1,22, and 1.33. Tha information & required (0 obiain or retain & benafit by
the public whizh s file {and by the USPTO w process) an application. Confidentiaity is governad by 35 U.8.0. 122 ang 37 OFR
111 and 1.14. This cotizction s astimated to take 3 minutes @ compliate; including gathering, proparing, snd submitting the completag
zpplication form to the USPTO, Time will vary depending upon the individuai case. Any commants on the amount of ime vou reguire
1o complate this form andfor suggestions for reducing this buvdan, should be sent o the Chief information Officer, U8, Patent and
Trademark Office, U8, Department of Commaree, PO, Box 1450, Alsxandria, VA 22313-1450, DO MOT SEND FEESZ OR
COMPLETED FORMS TO THIS ADDRESS. S8END TO: Commissioner for Patents, 2.0, Box 1450, Alexandria, YA 22313-1456,

¥ you need assistance in compisting the G, calf 1~-80G-2TC-8788 and safac! aptian 2,
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Doc Coder PAL

: serintion: Bo N BTORIAAZA {7-13)
Documant Desoription: Power of Alormney <o fraugh 1130814, OMB G881-0084
s 1.8, BEFARTMENT OF COMMERDE

o of information unless R displays a valit OME contral number,

Approved for i
.5, Palent snd Tradamark Gl
indar the Pepenvork Reducton Act of 1835, no parsons ars required o respond 1o 8 sollsat

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

<y

NOTE: This form is 1o bs submitied with the Powar of Attorney by Applicant form {PTO/AIABZE) 1o identify the application to which the
Fower of Attorney is direciad, in accordance with 37 GFR 1.5, unless the application number and filing date are ideniified in the Power of
Aftorney by Applicant form. if ngither form PTOAIAEZA nor form PTOAAIASZE identifies the spplinalion 1o which the Power of Altomey is
dirested, ths Power of Altorpey will not be recognized in the appiisation,

Application Mumber 14/360,091

Filing Date 05-28-2014

Luca Fadini
First Named invenior ! E

Title 4-{5-{2-(3. 5-BIS(TRIFLUOROMETHYLIPHENYL)-N, 2-
CHMETHYLPROPANAMIDO)-4-{o-TOLYLIPYRIDIN-Z-YL)- 1 -METHYL-1-
(PHOSPHONDOXYIMETHYLIPIRERAZIN-1-UM AS A NEURGKININ
RECEPTOR MODULATOR

At Unit 1624

Examiner Name WILLIS, DOUGLAS M

Attormney Dockst Number

SIGNATURE of Applicant or Patent Practitioner

Signature /Clark G. Sullivan/ Diats (Optional)

Name Glark 3. Sullivan Begstration 36,842
PMumber

Title (if Appiicantis a
juristic antity}

Applicant Mams {f Applicant is g juristic entity}

more than ong apphicant, usa multiple forms.

NOTE: This form must be signed in accordancs with 37 GFR 1.33. See 37 COFR 1.4{) for signaturs mauiramants and serifications. i

EV ’: *Totatof forme are submitizd.

This coliection of information is required by 37 CFR 1,131, 1.32, and 1.33, The information is requirad 1o oblain or reiain a8 benefit by
tha pubtlic whish is 1o file {and by the USPTO to arocess) an epplication. Confidentiaiity is governed by 36 UB.C. 122 and 37 TFER
1.44 and 1.14. This coiection iz sstimatad to take 3 minutes to complete, including gathering, preparing, and submilling the completed
application form o the USPTO. Time will vary depending upon the individus! case. Any somments on the amaount of tims you rgguss
t0 comptete s form andfor suggestions for reducing this burden, shouid be sentto e Chief informaticn Offiser, U8, Patent ard
Trademark Office, U.§, Depsriment of Commaros, P.O. Box 1430, Alexandria, VA 22313-1450. DO NOT SEND FEEZ OR
COMPLETED FORRMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, PO, Box 1450, Alexandris, VA 2231314808,

¥ you nesd assistance it compleling Hie farm, cell 1-800-PTO-8198 and aefect aption 2.
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Doc Cade: PA, - N
v e : i+ . O SA {{17-13)

Dooument Description: Fower of Atorney Approved for uss Brough £150014, OME 085

5. Faent and Trademasd Dffice; 118, DFPART IT OF 2

cofiegtion of information untess o displays a vaiid OMB contral number,

i
Under the Panenwnek Peduction Ack of Y885, ne parsons are required o respond o' e

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS )

NOTE: This form i 1o be submitted with the Powsr of Atorney by Applicant form (PTOAISEER]) 1o idantify the appiication 10 which the
Powsr of Atorney is directed, in acoordance with 37 CFR 1.3, unless e appication number and fling date gre identifiad it the Power of
Attorney by Applicant form, {f neither fomn FTOIALAEZA nor form PTOAIABZR identifias the application 1o which the Power of Attorney is
dirgctad, the Power of Aftornay will not be recognized in the application,

Application Number 13/865.649
Filing Date 04-18-2013

Shin-iley Kuwabe

First Named nventor

ng;é Methods of Producing Anamoralin Hydrochloride Having Controlled Chioride
Content

atUNL 1625
Examiner Names SHANG, CELIA C

Aftormney Dockst Numbear

SIGNATURE of Applicant or Patent Practitioner
Signatura jcga E»k {‘3 SUEE va n! {ate {Optional)

Name Ciark G. Sullivan Fegistration 36,842
Nusrnber

Applicant Name {if Agplicani s a juristic entity)

NOTE: This form must be signed in accordance with 37 CFR 138 See 37 CFR 1.4{0) for sign'atu.r‘e ragitirgments and cartifications, if

nore han ong apeiicant, use muitipls forms,

This solieaiion of information is required by 37 CFR 1331 132, and 1.33. The information is required to obtain or retain @ banefil by

the public which is to file {and by the USPTO o process) an application. Confidentiality is governad by 35 U.8.C. 122 and 37 CFR

111 and .14, This coliection is estimated to take 3 minules 1o complate, inciuding gathering, praparing, and submitting the sompisted
apphication form to the USPTO. Time will vary depending upon the individual case. Any conwnents on the amouni of ime you require

o comptete this form andfor suggesiions for raducing his burden, should be sent i the Chief information Officer, LL.S. Patent and

Trademark Office, U.S. Department of Commaerce, .0, Box 1450, Alexandria, WA 22313-1480. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS, SEND TO: Commissionar for Patenis, P.0. Box 1450, Alexandria, YA 223131488,

fnrms are submittet,

i you need assistancs in completing the form, cail 1-8G0-NT0-979% and seisef option 2.
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Dog Coda: PAL "
et o dleme 1 N " PTOAIARES (3715}
Dosument Description: Fowsr of Attormey Apzaved for use Suough 1 TRVEGHS. DME DBS1-008
LA, Patem and Tradermark Office; U5 DEPARTMENT OF COMMERCE
Unsder the Papsnvork Reduction Aot of 1885, no parsons are requirsd 1o respord (o 8 colfsction of information uniass | displays # valid OME control numbs:

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE A
REGISTERED PRACTITIONERS

NOITE; This form is o be submitted with the Powear of Attorney by Agplicant form (PTOIAIARZR) o wantify the spplicstion io which the
Powar of Attorney s directed, in accordance with 37 OFR 1.5, unisss the application number and fiiing date are idantified in the Powar of
Attornay by Applicart Tosm, I neither form PTOMAIASGRA nor form PTOIAIARZE Wdentifies the application o which the Power of Altorney is
diracted, the Power of Attormey will ned be recognized in the application.

Application Number 14/538 318
Filing Date 11-12-2014

Shin-itsu Kuwabe

First Named Inventor

Title 7 Methods of Producing Anamorslin Hydrochioride Having Controlled Chioride
Conlent

Art Uit 1625
Examiner Name CHANGS CELIA C

Attorney Docket Number

SIGNATURE of Applicant or Patent Practitioner
Signaiua ngark G . Sﬁ Bﬁi\!a n}! Date {Optional}

Name ' Clark G. Sullivan Registration 38,842

Numbear

Title (if Applicantis &
Juriglic antily}

Agplicant Name {if Applicant is 8 juristic entity}
H R

NOTE: This form must be signed in ascordance with 37 CFR 1,33, See 37 CFR 1.4{d} for signature requiraments and certifications. if
more than ena applicant, use multiple farms,

Totatof forms are submittad.

This soliection of information is reguired by 37 OFR 1131, 1.32, and 1.33. The information is reguired to obtain or refaln a bensft by
the public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 38 U.8.C. 122 and 37 CFR
1,19 and 114, This collection is estimated to iake 3 minuias o complete, inchiding gathering, preparing, and submitling the sompletsd
soplication form (o the USPTO. Time witt vary depending upon the individua! case. Any comments on the amount of time you reqguing
to compigte this fonm andfor suggestions for reducing this burden, should be sent & the Chief information Officer, U8, Patent and
Tradermark Office, LS. Oapartment of Commeres, F.0O. Box 1430, Amxandria, VA 22313-14580. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alsxandria, YA 22313-1458.

i yous need assisiance in completing the form, call 1-800-PT0.8788 and select option 2.
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Do Goder PAL
o
-~ ey TIPS PR o) P 2 e B ¥
Docurnent Description: Power of Attorney Approverd fr ves thiough 11304014 ;
LS, Pal and Trademak Offosy U8, DERPARTIMENT OF QOMMEROE
Urnder e Papenvark Reduction Act of 1895, no parsons are regulred {o respond 1o 8 oo of information uniess B dlapluyy & vaiid OMB canirl number,

-~ s
TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE

. REGISTERED PRACTITIONERS )
NOTE: This form is to be subimitted with the Power of Atterney by Apglicant form (FTOMIAR2E) 1o identify the application fo whicﬁ th
Fower of Attorney is diretted, n accordance with 37 CFR 1.8, uniess the application number and fling date are identifisd i the Power of
Attorney by Applicant form. i neither form PTO/AIAERA nor form PTOAIASZE identifies the application to which the Power of Attarngy is
diractad, the Power of Atlorney will not be recopnized in the application,
Application Numbsr 15/135 051
Filing Date 04-21-2018

Shin-isy Kuwabe

First Named Inventor h
Title Methoeds of Produscing Anamorelin Hydrochionide Having Controfied Chioride

Content

Art Unit 1825

Examiner Name CHAN@; CELIAC

Attorney Dooket Numbser

SIGNATURE of Applicant or Patent Practitioner
Bignature f{:ga ﬁ( G . Su Egiva nif Date {Optional

Mame Clark G, Sullivan Registration 35,8042
Number

Titie (if Applicant s 8
junatic entity}

Appiicant Name {if Applicant is a juristic antity)

NOTE: This form must be signed in accordance with 37 OFR 1.33) See 37 OFR 1.4(1) for signature requirements and cerifoations. it
more than one applicant, use multipis forms.

“Toiai of forms are submified

Tris colisction of information s requived by 37 CFR 1,131, 1.32, and 1.33. The information is reguired o oblain or retaln a benefit by
the publis which is to file (and by the USPTO o process) an application. Confidentiality is govemed by 38 U.S.C. 122 and 37 OFR
111 and 1.4, This colisction is estimated {0 take 3 minutes » compiste, including gathering, preparing, and submitting the completad
applcation form (o the USPTO. Tims will vary depanding upon the individus! case, Any comments on the amount of tims you require
o sompiets this form gndfor suggestions for reducing this burden, should be sent to the Chief information Officer, U3, Patent and
Trademark Cffice, U.3. Department of Commerce, F.O. Box 1480, Alexendria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O, Box 1450, Alexandriz, VA 22393-1450.

If v swad gesisiances in compieting the form, ca¥ {-800-LTC.8799 and solsct option 2.
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Doc Codar PAL
Document Descriplion: Power of Altormney

PTIHAWEZA (07-13)

Approved for uss through 1173002014, OME 0851 LB
LS Patent and Trademark Office; U8, DEPARTMENT OF COMMERCE
Underhe Paperwoark Raduction Aot of 1888, no persons ars reqWired kY raspond to a osliection of informaton untess it displays & vaiid OMB cunirat numbar,

“
TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

o
NOTE: This form s 1o be submitted with the Pawer of Atttrnay by Applicant form (FTOIAIAB2E) to identify the application to which the
Power of Attorniey s direcled, in acscordance with 37 CFR 1.5, unless the application number and filing date are identified in the Powear of
Afforney by Agplicant form. If neither form PTOAIASBZA nor form PTO/AIABZE identifias the application to which the Power of Attorney is
diracted, the Power of Attomey will not be revognized in thae application.
Application Number 15135 107
Filing Date 04-21-2016

. Shin-itsuy Kuwabe

First Named Inventor
Title Methods of Producing Anamorelin Hydroohioride Having Conirofied Chioride

Content

Art Uil 1625

Examiner Name CHAN{S, CELIAC

Attorney Docket Nurnber

SIGNATURE of Applicant or Patent Practitioner

Sigriaturs {Clark G, Sullivan/

Name Clark G. Sullivan

Registration
Number

36,042

Title {(if Applicant s a
juristic sntity}

Apphcant Name (if Applicant is a juristio andity)

NOTE: Thie form must be sigred in accordance with 37 CFR 1.33. Ses 37 COFR 1.4{d} for signature reguirements and ceriifications. i

more than one applcant, use multinle forms. )
éﬁf i “Fewsiof _ forms are submitied.

Tris soliection of information is required by 37 CFR 1,131, 1.32, and 1.33. The information is reguired (0 oblain or retain a banefil by
the pubiis which ks to fie (and by the USPTO to process) an application, Confidentiality is governsd by 35 U.S.C. 122 and 37 CFR
1.1% and 1.14. This coliection is estimated 16 take 3 minttes to compiete, inciuding gathering, preparing, and submitling the completed
appication form 1o the USPTO. Time will vary dagending upen the individual case. Any comments on the amount of time you requirs
o oomptets this form and/or suggestions for reducing this burden, should be sent io the Chisf information Cificer, U8, Patont and
Tradernark Office, U.S. Dagartment of Commsroce, PO, Bor 14850, Alexandria, VA 22313-1430. D0 NOT SEND FEEG OR
COMPLETED FORMS TO THIS ADDRESS. SEND TC: Commissioner for Patents, 2.0, Box 1450, Alexandria, VA 223131450,

¥ vou need sssisiance in complating the form, call 1-800-PTO-13% snd selpal aptinn 2,
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o Coder PAL BTN

i oo A e TOTMAERA (07133
Document Description: Power of Allorney Approvad for use through 1113012014, OMB Q881

U.5. Patent and Tradsmark Oific BEPARTMENT OF SO &

wion of informston uriess i dispiays 2 vaid G coniral numbar

Under the Paperwork Reduction Act of 1885, no sersons are required 1o respnng 1@ & ool

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

Y

NOTE: This form s t0 be submitied with the Power of Aliormey by Appiicant form (PTOVAIAVEZR) to identify the appiicstion o which the
Powaer of Attorney is directad, in socordance with 37 OFR 1.5, unles applinalion number and #ling date are identified in the Powar of
Attorney by Applicant form. I nelther form PTOAIABZA nor form PTO/AIABZE dentifies the application to which the Power of Altornay is
dirzcted, the Power of Altorney will nol be racognized in the application.

Application Number 18/135 147

Filing Date (04.21-2016

. Shin-itsu Kuwabs
Flrst Named inventor

Title Methods of Producing Anamorsiin Hydrochloride Having Controlled Chioride
Contant

AttUnit | 1625

Examiner Name CHANG, CELEA o

Attorney Docket Number

SIGNATURE of Applicant or Patent Practitionsy
Signature !C;ark G . Sugggva n)/ Date (Optional)

Mams Clark G, Sullivan Registration 36,942
Numbar

Titleg {if Applicant is g
juristic antity)

Applicant Name {if Applicant is a juristic sntity}

Py

MOTE: This form must be signed in accordance with 37 CFR 1,33, Ses 37 OFR i.-*i{d} for signaire requiremants and certificstions. If
mora than one gpplicant, uss mutiple forms,

“Towmiof

| foems ars submittad.

This collaction of information is required by 37 CFR 1,131, 1.32, and 1.33, The information is requirad 1o oblain or refain a benelit by
the pubdic which is to fle {and by the USPTS W process) an application. Confidentiality is governed by 38 U.S.C. 122 and 37 CFR
1.11 and 1,14, Thiz colisction is estimated {o take 3 minutes to complele, including gathering, preparing, and submitling the compisted
application form to the USPTO, Time will vary depending upon the individual cass, Any comments on the amaunt of fime you require
to complate this form and/or suggestions o reducing this burden, should be sent {o the Chief Information Officer, U 8. Patent and
Trademark Office, U8, Bepartrent of Commerce, 2.0, Box 14580, Alsxandria, VA 22313-14580. DO NOT SEND FEES OR
COMPLETED FORME TO THIS ADDRESS. SEND TO: Commissionsr for Patenis, P.O, Box 1450, Alexandria, VA 223131450,

I you nead assistance in completing the farm, el 1.800-RT1-3739 and geiect oplion 2.
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Dog Code: PAL PTCSAAETA (07-13)
o~ Nt - 3 5 CHALA/ERA {0713}
Doswment Desoription: Fower of Allormay Approved for use Srough 11508014, OMS 08510081
U5, Patent and Tradamark Cifise: UG, DEPARTMENT OF COMMERIE

Liader the Papemvark Reducton Act of 19235 no persens are required i raspond W 4 totlection of information uniesa i disptaye & vl DMB contrsd sumbes,

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

Y

NOTE: This form Is 1o be submitted with the Power of Atorney by Applicant Brm (PFTO/AIABZE) to Identify the application to which the
Power of Atomsy is directad, in accordancs with 37 OFR 1.5, unless the applioation number and filing date are identifiad in the Power of
Attorney by Applicant form, i neither form PTOMRIARZA nor form PTOIAIASZE identifies the application to whish the Power of Attornay is
dirgsted, the Power of Atiorney will not be recognizad in the spplication.

Application Mumber 14/640,551
Filing Date 03-06-2015

Chaudio Giullano

Firat Namsd Inventor

Title p~-Substituted Asymmetric Ureas and Medical Usas Thereof

Art Unit 1624
Examiner Name WILLIS, DOUGLAS M

Aftorney Dockst Number

SIGNATURE of Applicant or Patent Practitioner
Signature !Cgark G Sugigva ni Date {Optional)

Name Clark G, Sullivan Hayglstration 36,842
Mumber

Title (if Applicantis @
iurigtic enlity}

Appiicant Name (T Applicant is a juristic sntity}

NOTE: Thisform mustbe signedina
more than one applicant, use multipls

“Total of _ forms ars submitted.

This collection of information i reguired by 37 CFR 1131, 1.32, and 133, Thainformation is required to obtain or retain @ benefit by
tha public wiich is to fis {and by the USPTO to provess) an appiication, Confidentiality is governed by 38 UB.C. 122 and 37 OFR
114 and 1,14, This coliection i3 estimated (o take 3 mindtes o somplets, including gathering, prapating, and submitting the compigtad
application forrn o the UBSPTO. Time will vary depending upon the individual case. Any comments on the amournt of Hme you mequlire
to compiste thiz form andior suggestions for reducing this burden, should be sent i the Chisf informetion Dfficer, U.S, Patent and
Trademark Gifice, U.S. Depariment of Commaerse, P.0. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OF
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissionaer for Patents, P.O. Box 1458, Alexandria, VA 28313-1450,

soordance with 37 OFR 1.33. Ses 37 OFR 1.4{g} for signature requirements and ceriifications, i
forma.

if you nead assistancs in compigiing ihe form, cail 1-800-PTO-9189 and saiact option 2.
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Doo Code: PAL : ,
. bl e  FTOMBIARRA (D715}
Document D:‘:’%Sbb"iptiaﬂ. Power of Attos nay Aoproved for use thraugh 1132014, OMB 0881-0051%
L8 Patent and Trademeark Offize; U8 DEFARTMENT OF COMMERCE

Under the Papenwark Reduciion Act of 1985, no persons ara reguirad 10 resnond to & coliaction of infurmation uniass it displaye 2 valld OMB conirol aumbar,

TRANGMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NGTE: This form is to be submitted with the Power of Attornay by Applicant form (PTORIABZE] o dentify the application to which the
Fowar of Aftorney is directed, in accordancs with 37 OFR LE, unless the application number and filing date are identifisd in the Power of
Attorney by Applicant form. If nsither form PTOAIAEZA nar form PTOMIABER ideniifles the applisation to which the Power of Alomsy is
directed, the Fower of Allorney will not be recognized in tha appiication.

Application NMumber 14/838. 038

Filing Dale 08-28-2015

. William MANN
First Named inventor

Titte MEDICAL TREATMENTS BASED ON ANAMORELIN

Art Unit 1627

Examiner Nams JAVAN MARD R SAHAR

Attorney Dockst Number

SIGNATURE of Auplicant or Patent Practitioner

Bignature iC Ea rk G . S ¥ E E §Va n'j Date {Oplicnsh)

Mame Clark G. Sullivan Ragistration 38,842
Number

Title {if Applicaniis g
juristic entity)

Appiicant MName {f Applicant s & juristic antity)

NOTE: This form must pe signed in accurdance with 37 OFR 1.33. Sae 37 CFR 1.4{d} for signaturs reguiremenis and certifications, if
more than one sppdicent, use multiple forms,

Ey‘i “Tobah of forms are submitted.

This eoflection of information is reguired by 37 CFR 1,131, 1.82, and 1.33. The information is reguired lu obiain or retain a benedii by
the public which is to fie {and by the USPTO to process) an appiication, Confidentiality s governed by 35 U.S.C. 122 and 37 CFR
141 and 1.4, This collection is estimated to {ake 3 minuies io complate, including gathednyg, praparing, and submitling the complated
appiication form to the USPTO. Time will vary depending upon the individual case. Any commeanis on the amount of time you reguire
to compista this form andior suggestions for reducing this burdan, should be sent 1o the Chief Information Oificer, 4.8, Patent and
Trademark Offios, U.S, Department of Commerce, B.0O. Box 1450, Alaxandria, VA 2233131488, DO NQT SENDR FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1456,

if you need assisiance in compieting the form, call 1-830-PTC-878Q and seisci option 2.
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Document Desoriptiom Power of Altorney Approves for uss trough 117302014, OMS 0851.0081

U8 Patent and Trademark Office: U3, DERPARTMEMNT OF QOMMERCE
Under the Paparwork Radustion Aot of 1883, no parsons are requirsd (0 respoend to & eolfection of information untess it displavs @ valid OMB confrol number.

Ron

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is o be submutted with the Power of Attorney by Applioant form (PTOAIABZE) (o identify the appiication to which the
Fower of Attorney s direcled, in acoordancs with 37 OFR 1.8, unless the application number and filing date are identified in the Powsr of
Adtorney by Applicant form. i naither form PTOAIAMBZA nor form PTOAAIAE2E identifies the spplivation to which the Power of Allormey is
divactad, the Powar of Attomey will not be renognizad in the applisstion,

Application Number 14/838,038

Filing Date 08.28-2015

. William MARNN
First Named Invantor

Title ' MEDICAL TREATMENTS BABED ON ANAMORELIN

AArt Unit | 1627

Examiner Name JAVANMARD, SAHAR

Attorney Docket Numbser

SIGNATURE of Applicant or Patent Practitioner
Gignaturs jcsaﬁ( G S ﬁaiiva ﬁf Ciate (Optional)

Namg Clark G, Sullivan Ragistration 36,842
| Numbar

Tl (i Applicantis &
Hi entity}

Agplicant Name (if Appficant is 3 juristic antity}

NOTE: This form must be signad In scsordance with 37 CFR 1.33. See 37 OFR 1.4(d} for signature requirements and ocartifications, i
marg than ong applicant, yse multipls forme,

*Total of forms are submiktsd.

This collaction of information is reguired by 37 ©FR 1,134, 1.32, and 1.33. The information s reguired o obiain or retain & benefll by
the public which is to filz {and by the USPTO w process) an application. Sonfidentialily is govemned by 35 13.5.8. 122 ang 37 CFR
1.41 and 1.14. This colleniion 15 estimaiad 1 {ake 3 minutes o compiete, including gatnering, preparing, and submitling the completed
application form 10 the USRTO. Tims will vary depending upon the individus case. Any comments on the ampunt of tme you reguire
to complete this form andfor suggestions for redusing this burden, should be sent to the Chisf information Officer, UG, Patent and
Trademark Office, LS. Department of Commerce, B.O. Box 1480, Alexandra, VA 223131450, DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS . BEMD TO: Commissioner for Patants, P.O. Box 1450, Alexandria, VA 223131450,

¥ you need sasistence i comgleting the form, wall 1-800-PT0-815% snd select oplion 2.
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Docurnent Dascriplion: Power of Altornay Approvet for vss through T1EEA014. OME 0853
U5, Patent and Trademark O - DEPARTMENT OF COMME

Under the Papereerk Reduction Act of 1885, no persans are required to reapond 0 8 colisstion of Bformatien uniess & displays & valid OMB cordrst sumber,

THANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

A

NOTE:! This form i3 to be submitted with the Power of Atlomey by Applisant form (PTO/AIAERR) to identify the appiinstion fo which the
Power of Attorney is diracted, in accordsnce with 37 OFR 1.5, umnigss the application numbar and filing date are identified in the Power of
Altorney by Applicant form . if neither form PY

IABIA aor form PTOMAIANZE identifies the appiication o which the Power of Atlornay is
giractad, the Power of Attorney will not be recogrized in the application.

Application Number 14/842 250

Fiting Date 09-01-2015

. Ruben GICRGING
First Namead Inverstor

USE OF ELSIGLUTIDE TO TREAT GASTROINTESTINAL MUCOSITIS

Title
INCLUDING CHEMOTHERAPYANDUCED DIARRMHEA,

Art Unit 7 6?6

Examiner Mame LL} KTQ N s DAVQ E}

Atiorney Docket Number

SIGNATURE of Applicant or Patent Practitioner

Signature j{: ga fk G . 8 U E g E\fa ﬂ,i Uate (Optional)

Mame Clark G, Sullivan Registration 36,942
- Number

Title (f Applicant is a

juristic entihy)

Appiicant Nams {if Applicant is & juristio entity)

NOTE: This form rnust be signed in accordance with 37 CFR 1.33. See 37 OFR 1.4¢d) for signaivre requiremenis and certifications. 1f
mere than one spplicant, use muitinle forms.

“Tetsiof forms arg submitied.

This coliection of information fs reguired by 37 CFR 1,131, 1.32, and 1.33. The information is required to obialn of retain a benefit by
the public which is to fis {2nd by the USPTD lo process) an sgplisation. Confidentiaiity is governed by 35 U.5.C, 122 and 37 OFR
1.3 and 1,14, This collsclion is estimated to take 3 minuies to compleie, including gathering, prepardng, and submitting the compiated
application forrn 1o the UBPTO. Time will vary depending vpon the indivigua! case, Any comments on the amaunt of tme you reguire
e compiets this form andfor suggestions for reducing this bueden, should be sent io the Chisf information Officer, U8, Patert and
Tradernark Gffice. U.S. Department of Commesrce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THHS ADUDRESS. SEND TO: Commissioner for Patents, PO, Box 1450, Alexandria, VA 2239 3-1458.

IF vou sy assisiance in completing the funm, calf 1-800-FT0O-5199 and gefect option 7.
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Dosument Desaription: Power of Attornay Appsoved for use theough 1130/20 14, GMB 08510084
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0 POrSns Bre required o respond te & collection of informetion unies i disnisys 5 valid OMB contest nuimher

PTOHAISBEA {0715}

Undar the Paperwark Redusiion Aot of 1088

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

Moo

NOTE: This form s to be submitted with the Powar of Altornay by Anplicant form FPTORAIABZR ) to ideniify the application o which the
Powar of Attorney s directed, in accordance with 37 CFR 1.5, uniess the application number and Hing date are identified in the Powsar of
Altorney by Applicant form. If naitner form PTOJAIAMBIA nor form PTOAIABEB identifies the appiication to which the Power of Atfornaey is
directed, tha Powar of Attarmey will niot be recognized in the application.

Application Number 14/865 370
Filing Date 08-25.-2015

Christian Bacilier

First Named invenior

Title ' Crystaliineg Forms of an NK-1 Antagonist

Art Unit 1624
Examiner Name BERNHARDT, EMILY A

| Attormey Docket Number

SIGHNATURE of Applicant or Patent Practitioner
Shgnature ;Q §a§a~k {3 ) S U gggva ni’ Oate {Optional)

KName Clark 5. Sullivan Registration 36,042
Numbear

Title {{ Applicant is a
juristic antity)

Applicant Name {f Applicant is a juristis entity)

NOTE: This form must be slgned in accordancs with 37 CFR 1.33. See 37 OFR 1.4{) for signatura requiramarnis and ceriboatons. if
minre han one applicant, use multipe forms.

' Totatof farms are submitted.

This cottantion of information is required by 37 OFR 1131, 1.32, and .33, The infermation i3 requirad 1o oblain or retain 2 benefit By
the public whizh is to file {and by the USPTO o process) an appication, Confidentiality is governed by 35 U.5.C. 122 and 37 OFR
141 and 104 This oolleclion is estimated o iake 3 minutes o complate, inciuding gathering, preparing. and submitting Wie compigisd
application form 0 the USPTO: Tine will vary depending upon the indivigual cass. Any somments on the amournt of time you recuirs
o comptete this form andior suggestions for reducing this burden, should be sent to the Chisf information Officer, U5, Patent and
Trademark Office ULS, Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-14580. DO NOT SEND FEES DR
COMPLEYED FORMS TO THIS ADDRESS. 3END TO: Commissioner for Patents, P.0. Box 1450, Alsxandria, V& 22313-1458.

i you need gssistance In compleling the foron, call 1-800-FPTO-3198 and select option 2.
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Under the Paperwark Reduction Act of 1895, ae persons are required to repond o a coliastion of information uniess 1t displeys 5 vaild OMB comirat number,

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This farm s (o be submitted with the Power of Atforney by Applisant form (PTOAIARZR o identify he application to which the
Power of Atiorney is diracted, in accordanos with 37 CFR 1.8, unigss the spplication number and fiing date are identifiad in the Power of
Attsrnay by Applicant form. If neither form PTOAIANERA nor form PTOMAIAREE dentifies the application to which the Powsr of Altormey is
directed, the Power of Attornay will not be recognized in the aoplication.

Application Number 82/311,873

Filing Date 03-22-2016

Claudio Giuliano
First Named inventor

Title Senzeﬁasuifemy?-ﬁsymmetria Ureas and Medical Usss Thersof

Art Unit

Examiner Name

Aftorney Docket Number

SIGNATURE of Applicant or Patent Practitioner

Sgnatue /Clark G. Sullivan/ Bata {Optionai;

Name Clark G. Sulibvan Registration 36,842
Mumber

Title (f Applicant s a
Juristic entity)

Applicant Mame (f Applivant is a juristic entiy)

NQTE: This form must be signed in accardancs with 37 CFR 1.33. Ses 37 OFR 1.4{g) for signature requirenﬁents and cartficatons, if
norg than ane applicant, uss multipie forms.

Totatof forms gre suDMEed.

This coltection of information is requirad by 37 OFR 1131, 1.32, and 1.32. The information is reguired to obtain or retain a benefit by
the pubiic which is to file {and by the UBPTQ to process) an application, Confidentiality is governed by 38 U.S.C. 182 and 37 CFR
147 and .14, This coliection is estimated to take 3 minules io compiste, including gathering. prepaning, amnd submitting the completed
application form to the USPTOL Time will vary depending upon the individusat 2ase. Any conwments on the amount of ime you require
to oompleta this fonm andior suggesiions for reducing this burden, should be sant (0 the Chief Information Gificer, U8, Patent and
Trademark Office, 1.3, Department of Commerce, £.0. Box 1450, Alexandria, VA 23313-14530, DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SERND TO: Commissionar for Patents, P.O. Box 1450, Alexandris, VA 223131488,

if ynu neatd assistancs in compisting the fem, cal 1-800.-FPT0-879% and seinct cpiion 2.

178



Doc Code; PAL v .
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Dagument Description: Fower of Attomey Appraved for use through 1163002014, OMB 0551-0084
LLE. Petant and Trademark Offner U DEPARTMENY OF COMMERGCE

Under the Paperwork Redustion Act of 1895, ne pemons s rzqu ired to respond to & colfection of infarmalion uniess &t dispiavs 8 valid OMB control number,

?RANSMETTAL FOR ?GWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

o

NOTE: This form is to be submitted with the Powsr of Altormey “Ey Appiicant form (PFTORIABZE} B ideniify the appication to which the
Fowar of Altornzy is dirested, in accordance with 37 CFR 1.8, uniass the application number and o] daie are identifisd in the Power of
Attornay by Applicant form,  naither form PTO/AIRRZA nor forms PTOAIABEE ideniifies the appl on o which the Power of Altomey is
divenied, the Powsr of Altormey will not be resognized in the application.

Application Numbar B82/218,833

Filing Date 09-17-2015

Claudic Pietra
First Named nvenior

Title THERAPEUTIC USES OF ELSIGLUTIDE

Art Unit

Examiner Nams

Atiomney Docket Number

SIGNATURE of Applicant or Patent Practitioner

Signature i’C Ea Eﬂk G . S 1 E g §Va n!’ Date {Optional}

Mame { Clark G, Sullivan Registration 36,042

Nomber

e (f Applcant i
urigtic sntity}

Applicant Mames {f Applicant is & juristic entity)

NOQTE: This form must be signed in sccordance with 37 CFR 1,33, See 37 CFR 1.4(d) for sighature requiramants and certifications. if
more than one applicant, use multinis forms.

“Toial of R forms are submitied.

Thig collsction of iformation s reguired by 37 CFR 1131, 1.32, and 1.33. The information is requirad to obisin or retain a benafit by
the publlc which is to 8ie (and by the USPTO io process) an appiication. Confidentialily s governes by 38 U.S.C. 122 and 37 CFR
111 and 1.14. This collaction is gstimated to taks 3 minutes to compigte, including gathering, prepading, and submitting the completad
application formn to the USPTO. Time will vary depending upon the individua! case. Any commaenis on the amount of time you requirs
o compiate this form andior suggestions for reducing this burden. should be send 1 the Chiel Information Officer, U.B. Patent and
Trademark Office, U8, Department of Commaerce, F.O. Box 1480, Alsxandria, VA 22313-14580. DO NOT SEND FEES OR
COMPLETED FORME TO THIS ADDRESS. SEND TO: Commissioner for Patents, #.0. Box 1450, Aloxandria, VA 223131454,

if vou nend assisiancs in compieting the frm.<ad 1-800-PTO-8799 and selact opfion 2,
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Documnant Description: Power of Attomey Approved for use thraugh 113072014, OME 085400
U8, Fatent and Trademary Office; U.S. DEPARTMENT OF COMME 2
Undar the Paperwork Redustion Act of 1898, 5is parsons are requirerd to respond 3 2 coliection of information unisss it disniays 5 vald OMB contrad number,

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

Y

NOTE: This form s to be submittad with the Power of Attarney by Agplisant form (PTOIAIARER to identify the application to which the
Pawer of Atlorney ts directed, in accordance with 37 CFR 1.5, uniess the application numbes and | gy date are idantifiad in the Power of
Attorney by Applisant form, 1€ nalther forn FTOMIAERA nor form PTOMAIARER identifies the application in which the Power of Attornay is
diracted, the Power of Allarmey will not be resognized in the apalication.

Application Numbaer B82/237 839

Filing Date 10-08-2015

L FADING
First Named invenior MR

Tf{;g 7 CRYSTALLINE FORMS OF FOSNETUPITANT

Art Unit

Examiner Namse

Attorney Docket Number

SIGNATURE of Applicant or Patent Practitioner

Signature iC;a ;«k {3 . S U E E Eva ﬂf Dats {Optional)

Nama Clark G, Sullivan Ragistration 36,942

Migmber

Tille (f Applicantis a
juristic antity}

Apghicant Name (f Applicant is a8 jucistic entity)

NOTE: Tnis form must be signed in accordance with 37 OFR 1.33. Sse 37 CFR 1.4{1) for signahus requirsments and cerlifcations, i

more than ong appiicant, use muolliple forms.

Totaiof . forms are submitied.

Tnis collaction of information is reguired by 3¥ CFR 1131, 132, and 1.33: The information s reguired to oblain or retein 3 bensfit by
the public which is to file {and by the USPTG to process) an application, Condfidentiality is govamed by 35 U.8.C. 122 and 37 OFR
141 and 114, This soliection s estimated to take 3 minules o compiete, including gethering, praparing, and submitting the compielad
application kym (0 the USPTO, Time will vary depsnding uspon the ingividuat case. Any somments on the amourt of time vou reguirs
> compizte this form andfor suggestions for reducing this burden, should be sent io the Chisd information Oifices, U.S. Patent snd
Trademark Office, U.S, Department of Commerce, P.O. Box 1450, Alexandria, VA 223313-1480. DO NOT SEND FEES OR
COMPLETED PORMS TO THIS ADDRESES. SEND TO: Commissioner for RPatenis, P.O. Box 1458, Alexandria, ¥4 233131450,

if yau need sagistance i compieting the form, vall 1-835-PTQ-B188 and select opiion 2.
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(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Trento et al. Customer No.: 140619

Application No.: 15/003,327 Confirmation No.: 1097

Filing Date: 01-21-2016 Art Unit: 1612

N’ N N N N N N’

For:  COMPOSITIONS AND METHODS FOR ) Examiner: WEBB, WALTER E.
TREATING CENTRALLY MEDIATED )
NAUSEA AND VOMITING )

AMENDMENT AND RESPONSE TO OFFICE ACTION

Commissioner for Patents
Alexandria, VA 22313-1450
Dear Madam:
In response to the Office Action notified in the above-referenced application on March
10, 2016, please enter the following amendments and consider the following remarks.
A REPLACEMENT CLAIM SET begins on page 2.
REMARKS begin on page 5.
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U.S.S.N. 15/003,327

Amendment and Response to Office Action
June 10, 2016

Page 2 of 10

REPLACEMENT CLAIM SET

1)-15) (Canceled)

16)

17)

18)

19)
20)
21)

(Currently Amended) A method of treating nausea and vomiting from an emesis-inducing

event for a period of five consecutive days in a patient in need thereof, comprising
administering to said patient netupitant or a pharmaceutically acceptable salt thereof, in a
therapeutically effective amount which is effective to treat nausea and vomiting during the
acute and delayed phases of emesis, and which enters the systemic circulation, crosses the
blood brain barrier and occupies atteast 70% or more of NK; receptors in the striatum

seventy-two hours after said administration, wherein said therapeutically effective dose

comprises a single dose of netupitant or pharmaceutically acceptable salt thereof

administered on day one of said five consecutive days.

(Currently amended) The method of claim 16, wherein said netupitant occupies atteast
80% or more of NK; receptors in the striatum seventy-two hours after said administration.
(Previously Presented) The method of claim 16, further comprising: a) administering to
said patient on day one a first dose of dexamethasone which is ineffective against nausea
and vomiting when administered alone, but effective against nausea and vomiting when
administered in combination with said netupitant, wherein said first dose comprises from
50 to 70% of a minimum effective dose when administered alone; and b) if said patient is
subject to highly emetogenic chemotherapy, administering to said patient, on days two,
three and four, a second dose of dexamethasone which is ineffective against nausea and
vomiting when administered alone, but effective against nausea and vomiting when
administered in combination with said netupitant, wherein said second dose comprises
from 40 to 60% of a minimum effective dose when administered alone.

(Canceled)

(Canceled)

(Previously Presented) The method of claim 16 wherein: a) only one dose of netupitant is
administered during said five days on day one, comprising about 300 mg. of netupitant as

the free base; and b) administering about 12 mg. of dexamethasone on day one; and ¢) if

25683138v1
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22)
23)

24)

25)

26)

U.S.S.N. 15/003,327

Amendment and Response to Office Action
June 10, 2016

Page 3 of 10

said patient is undergoing highly emetogenic chemotherapy, administering about 8 mg. of
dexamethasone on days two, three and four.

(Canceled)

(Previously Presented) The method of claim 16 wherein said nausea and vomiting is
chemotherapy induced nausea and vomiting ("CINV"), radiation therapy induced nausea
and vomiting ("RINV"), or post-operative nausea and vomiting ("PONV").

(Previously Presented) The method of claim 16 wherein said nausea and vomiting is
induced by moderately or highly emetogenic chemotherapy.

(Previously Presented) The method of claim 16 comprising administering moderately or
highly emetogenic chemotherapy within from about one hour to about two hours of said
administration of said netupitant or pharmaceutically acceptable salt thereof.

(Previously Presented) The method of claim 16 comprising treating nausea and vomiting
in response to highly emetogenic chemotherapy during the acute phase, or in response to
highly emetogenic chemotherapy during the delayed phase, or in response to moderately
emetogenic chemotherapy during the acute phase, or in response to moderately emetogenic

chemotherapy during the delayed phase.

27) -51) (Canceled)

52)

53)

54)

(Previously Presented) The method of claim 16, comprising orally administering from
about 200 to about 400 mg of netupitant as the free base.

(Previously Presented) The method of claim 16, comprising orally administering about 300
mg of netupitant as the free base.

(Currently Amended) A method of treating nausea and vomiting in response to an emesis-

inducing event for a period of five consecutive days in a patient in need thereof, comprising

administering to said patient netupitant or a pharmaceutically acceptable salt thereof, in a
therapeutically effective amount which is effective to treat nausea and vomiting during the

acute and delayed phases of emesis, wherein said therapeutically effective amount of

netupitant or pharmaceutically acceptable salt thereof is administered on day one of said

five consecutive days.
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Page 4 of 10

55)  (Previously Presented) The method of claim 54, comprising orally administering from
about 200 to about 400 mg of netupitant as the free base.
56)  (Previously Presented) The method of claim 54, comprising orally administering about 300

mg of netupitant as the free base.
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U.S.S.N. 15/003,327

Amendment and Response to Office Action
June 10, 2016

Page 5 of 10

REMARKS

Status of Claims

After the amendment, claims 16-18, 21, 23-26, and 52-56 are pending. Independent claims
16 and 54 are amended to specify that the netupitant is administered only once on day one of the
five consecutive day period. Support for the amendment can be found in the specification on page
12 subparagraph (i). Claim 17 is also amended for clarity, as suggested in the office action, to
state that the netupitant occupies 70% or more of the NK1 receptors in the brain, rather than at

least 70% of the NK1 receptors. No new matter is added by the amendment.

Claim Rejections — 35 US.C. § 112

The Office Action objected to the use of “at least 70%” in claim 17 for allegedly failing to
limit the independent claim from which it depends. As kindly suggested by the Examiner, the

claims have been amended to state “70% or more.”

Claim Rejections — 35 U.S.C. § 102 and 103

The Office Action rejects all the pending claims as allegedly anticipated by or obvious over

Reddy. Reddy is a general review discussing the development of NK1 antagonists such as
aprepitant and netupitant for the treatment of chemotherapy induced nausea and vomiting. Reddy
gives very little detail regarding the appropriate dosing regimen for these novel therapies, and
gives absolutely no guidance on a suitable dosing regimen for netupitant. This is significant
because all of the pending claims require that the netupitant be administered only once over a
period of five consecutive days, during the acute and delayed phases of nausea. The claims
describe a therapeutic regimen that is different in three critical respects from Reddy:

* A single administration of NK1 antagonist over a 5-day period,

* Efficacy from the NK1 antagonist during the acute phase; and

* Suitable doses for netupitant and dexamethasone in the therapeutic regimen.

25683138v1
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Single dose limitation

While Reddy generally discusses the development of NK 1 antagonists for CINV, his article
focuses principally on the development of aprepitant — the first NK1 antagonist approved by FDA
for the treatment of CINV. Merck Pharmaceuticals markets aprepitant as Emend® as part of a
three drug therapeutic regimen that includes a corticosteroid such as dexamethasone and a SHT3
antagonist such as ondansetron.

The FDA-approved prescribing information for aprepitant is of record herein as NPL
reference 12 in an Information Disclosure Statement filed concurrently herewith. The front page

of the prescribing information recites the following recommended dosing regimen for aprepitant:

----------------------- DOSAGE AND ADMINISTRATION ---------------ememoo-
Recommended Dosage for Prevention of Chemotherapy Induced
Nausea and Vomiting (CINV) (2.1)

« EMEND capsules in adults and pediatric patients 12 years of age
and older: is 125 mg on Day 1 and 80 mg on Days 2 and 3.

« EMEND for oral suspension in pediatric patients 6 months to less
than 12 years of age or pediatric and adult patients unable to
swallow capsules: see dosing recommendations in Table 3 in the
Full Prescribing Information.

¢ Administer EMEND 1 hour prior to chemotherapy on Days 1, 2, and
3. If no chemotherapy is given on Days 2 and 3, administer EMEND
in morning.

¢ See Full Prescribing Information for recommended dosages of
concomitant dexamethasone and 5-HT; antagonist for HEC and
MEC.

As can be seen, FDA recommends that aprepitant (Emend) be administered multiple times during
a five-day period to achieve efficacy. This is very different than the single administration of
netupitant recited in the pending claims.

Reddy does not anticipate or render obvious independent claims 16 and 54 because Reddy
does not describe or suggest the administration of a single dose of netupitant over a five-day period.
Given the need to administer aprepitant on multiple occasions, a worker of ordinary skill could not
reasonably have expected to administer netupitant only once during a five day period and control

nausea based on Reddy’s teachings.
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Efficacy During the Acute Phase

The claims also require that netupitant treat emesis during the acute phase (claim 16) and
during a continuous 5-day period (claim 54). Once again, the main SHT3 antagonist discussed by
Reddy — aprepitant — does not achieve this effect, and would not have motivated a skilled worker
to administer netupitant for the treatment of acute phase emesis. Table 5 from the instant
specification, reproduced below, proves this point:

TABLE 5 COMPLETE RESFONSE RATE FOR THE OVERALL,
AcuTte AND DELAYED PasE: MEFAS Population

Pale + Nets | Palo + Netw | Palo + Neto | Aprepitant
100 mg 200 myg 300 mg Regimen
- . =1 = N R

Palo alone

Efficacy endpoint =136)

Pereent of P

cnts 76.5 87.4 87.6 59,6 86.6
Differcace from Palo alone (%) 100 111 132 10.1

-value 1L.018

Percent of Patients
{nfference from Palo alone (%)
-vajoe (%)

Porceat of Patients 801 S04 931.2
Dafference from Palo alone (%) 1.2 {1.1

pvatie (%) 0.01% 0.010 0018
(*} p-value frora logistic regression analysis, aprepuand p-valoe {rom post-hoc logistic regression analysis.

Table 5 reports the results of a study comparing palonosetron alone to three different combinations
of netupitant and palonosetron, as well as the combination of aprepitant and ondansetron. By
comparing the combination of palonosetron + netupitant to the single administration of
palonoseton, one is able to determine whether netupitant is having an independent eftect on the
measured parameter.

In this case, the study was designed to determine whether the addition of netupitant to a
palonosetron dosing regimen provided an additional benefit against emesis during the overall
phase (0-120 hours), the acute phase (0-24 hours), and the delayed phase (25-120 hours). As can
be seen, during the acute phase (0-24 hrs), the combination of palonsetron plus 300 mg netupitant

was significantly better at controlling emesis than palonosetron alone (98.5% v. 89.7%), and

25683138v1
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achieved statistical significance (p=0.007). In contrast, the aprepitant regimen improved the
response rate only slightly (94.8% to 89.7%), and did not achieve statistical significance (0.117).
Thus, while it can be said that netupitant prevents emesis during the acute phase, the same cannot
be said for aprepitant.

Reddy does not anticipate or render obvious independent claims 16 and 54 because Reddy
does not teach or suggest the prevention of emesis during the acute phase by netupitant. A worker
of ordinary skill could not have expected this effect when the only marketed NK 1 antagonist when

this application was filed — aprepitant — failed to achieve this effect.

The dosing limitations

The Office Action states that the doses recited in the claims could have been arrived at via
routine experimentation. This argument applies to the specific doses of netupitant recited in the
claims and the sub-therapeutic dose of dexamethasone recited in the claims. Applicant respectfully
disagrees with the rejection. A tremendous amount of work was required to discover these dosing
limitations, including:

* A PET receptor occupancy study, which unexpectedly showed unique binding habits for
netupitant to the NK1 receptor, and an extended period of binding to the NK1 receptor.
Without this discovery, it would have been much more difficult to predict the efficacy of
netupitant during an extended 5-day period, particularly when the only other approved NK 1
antagonist (aprepitant) required multiple dosings.

* Applicant’s discovery that the free base of netupitant was more suitable than a
pharmaceutically acceptable salt. Without this discovery it would have been impossible to
arrive at the 300 mg dose.

* Applicant’s discovery that a sub-therapeutic dose of dexamethasone could be effective
when added to a netupitant/palonosetron dosing regimen. Without this discovery, it would
have been impossible to arrive at the sub-therapeutic dose of dexamethasone described in

the claims.

25683138v1
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The Examiner has not cited any prior art suggesting that any of these discoveries would have been
made during the course of routine experimentation, and has not stated a prima facie case of

obviousness.

Unexpected results

While Applicant disputes the existence of a prima facie case of obviousness, it nonetheless
wishes to point out the significant unexpected results presented for netupitant in the specification.
Applicant has unexpectedly observed (1) that only a single dose of netupitant is required during
the acute and delayed phases of emesis, and (2) that netupitant also treats emesis during the acute
phase.

These results are particularly significant because the closest prior art at the time of this
application — an aprepitant/ondansetron dosing regimen approved for Emend® — required multiple
doses during the 5-day period of acute and delayed emesis, and aprepitant does not have an
independent effect during the acute phase. Both of these unexpected results are discussed in great
detail above and are not repeated in this discussion. Applicant respectfully asserts that these results
are unexpected, and that they independently support the patentability of the pending claims.

It is, however, worth mentioning the remarkable results the inventors obtained from their
PET brain scan study, particularly given their relationship to these unexpected results. Example 5
reports this study. As can be seen, even in the smallest dose group (100 mg), greater than 70% of
NK1 receptors in 4 of 6 brain regions were still occupied by netupitant 96 hours after netupitant
administration. This long binding period probably accounts for the requirement for only a single
administration of netupitant during a five-day period, and might also account for netupitant’s
efficacy during the acute phase. This unexpected result also independently supports the

patentability of the claimed invention.

Non-statutory obviousness type double patenting

The Office Action also rejects the pending claims based on non-statutory obviousness-type

double patenting over various previously granted patents in the same family as this one:

25683138v1
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« US. 8,623,826

« U.S. 9,186,357

« U.S.9271,975
While Applicant respectfully disagrees with the rejection, Applicant is filing a suitable terminal
disclaimer herewith out of a spirit of cooperation in order to have this application more promptly

allowed.

CONCLUSION

It is respectfully submitted that the application is in condition for allowance. Should the
Examiner have any questions or concerns regarding this application, the Examiner is invited to

contact the undersigned at 404.483.9360.

Respectfully submitted,

By: /CLARK G. SULLIVAN/
Clark G. Sullivan
Reg. No. 36,942

June 10, 2016

Customer No. 140619
Attorney Docket No.: HHC002.US6
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DETAILED ACTION
The present application is being examined under the pre-AlA first to invent
provisions.
Applicants' arguments, filed 6/10/2016, have been fully considered. Rejections
and/or objections not reiterated from previous office actions are hereby withdrawn. The
following rejections and/or objections are either reiterated or newly applied. They

constitute the complete set presently being applied to the instant application.

Claim Rejections - 35 USC § 103--Previous
The following is a quotation of pre-AlA 35 U.S.C. 103(a) which forms the basis

for all obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described
as set forth in section 102 of this title, if the differences between the subject matter sought to
be patented and the prior art are such that the subject matter as a whole would have been
obvious at the time the invention was made to a person having ordinary skill in the art to which
said subject matter pertains. Patentability shall not be negatived by the manner in which the
invention was made.

This application currently names joint inventors. In considering patentability of the
claims under pre-AlA 35 U.S.C. 103(a), the examiner presumes that the subject matter
of the various claims was commonly owned at the time any inventions covered therein
were made absent any evidence to the contrary. Applicant is advised of the obligation
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was
not commonly owned at the time a later invention was made in order for the examiner to
consider the applicability of pre-AlA 35 U.S.C. 103(c) and potential pre-AlA 35 U.S.C.

102(e), (f) or (g) prior art under pre-AlA 35 U.S.C. 103(a).
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Claims 16-18, 21, 23-26 and 52-56 remain rejected under 35 U.S.C. 103(a) as
being unpatentable over Reddy et al., (Supportive Cancer Therapy, 2006).

Reddy et al. teaches treatment of chemotherapy-induced nausea and vomiting
(CINV) by administering a Neurokinin-1 (NK-1) Antagonist, i.e. aprepitant, in
combination with the “standard of care for highly emetogenic chemotherapy” 5-HT3
antagonist and dexamethasone (p. 141, 1* column, 2™ paragraph).

Because Reddy et al. teaches netupitant as a suitable NK-1 antagonist, it would
have been obvious to use netupitant as the NK-1 antagonist in combination with 5-HT3
antagonist and dexamethasone, especially since success was found with another NK-1
antagonist, Casopitant, in combination with 5-HT3 antagonist and dexamethasone.
Specifically, Reddy teaches enhanced treatment of CINV with the addition of aprepitant
or casopitant.

The prior art teaches administering the NK-1 antagonist, 5-HT3 antagonist and
dexamethasone “1-5 days after chemotherapy” (p. 141, 1% column, 2" paragraph). The
NK-1 antagonist on “day 1” and the 5-HT3 antagonist and dexamethasone “before
chemotherapy” (p. 141, 2nd column, 2" paragraph). The prior art teaches where the 5-
HT3 antagonist is palonosetron (claim 27; see Abstract)

In regard to claimed dosages, it would have been obvious to optimize a dosing
regimen for the dexamethasone and netupitant, since they are taught to be useful for
treating nausea and vomiting. Accordingly, "where the general conditions of a claim are

disclosed in the prior art, it is not inventive to discover the optimum or workable ranges
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by routine experimentation” (see MPEP 2144.05 IIA quoting In re Aller, 220 F.2d 454,
456 (105 USPQ 233)).
Furthermore, the recitation “wherein said netupitant occupies at least 80% of NKj

receptors in the striatum” is interpreted as an inherent property of netupitant.

Nonstatutory Obvious-type Double Patenting

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 multiple assignees. A nonstatutory
obviousness-type 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 (Fed. 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); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422
F.2d 438, 164 USPQ 619 (CCPA 1970); and 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 a nonstatutory
double patenting ground provided the conflicting application or patent either is shown to
be commonly owned with this application, or claims an invention made as a result of
activities undertaken within the scope of a joint research agreement.

Effective January 1, 1994, a registered attorney or agent of record may sign a
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with
37 CFR 3.73(b).

1) Claims 16-18, 21, 23-26, 52-56 are rejected on the ground of nonstatutory
double patenting as being unpatentable over claims 1-25 of U.S. Patent No. 8,623,826.
Although the claims at issue are not identical, they are not patentably distinct from each
other because the both claim a method of treating nausea and vomiting by

administering netupitant.
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2) Claims 16-18, 21, 23-26, 52-56 are rejected on the ground of nonstatutory
double patenting as being unpatentable over claims 1-62 of U.S. Patent No. 9,186,357.
Although the claims at issue are not identical, they are not patentably distinct from each
other because the both claim a method of treating nausea and vomiting by
administering netupitant.

3) Claims 16-18, 21, 23-26, 52-56 are rejected on the ground of nonstatutory
double patenting as being unpatentable over claims 1-12 of U.S. Patent No. 9,271,975.
Although the claims at issue are not identical, they are not patentably distinct from each
other because the both claim a method of treating nausea and vomiting by

administering netupitant.

Response to Arguments

i) Applicant argues that Reddy gives little detail on dosing and no guidance on a
suitable dosing regimen for netupitant (p. 5). This article focusses primarily on
aprepitant (p. 6). Reddy does not teach administration of a single dose over a five day
period to control nausea (ld.).

The Examiner disagrees.

It must be remembered that “[tlhe combination of familiar elements according to
known methods is likely to be obvious when it does no more than yield predictable

results”. KSR Int’l Co. v. Teleflex Inc.,, 550 U.S. 398, 416 (2007). If a person of ordinary

skill can implement a predictable variation, § 103 likely bars its patentability.” /d. at 417.

Moreover, the obviousness analysis is not limited to the explicit disclosures in prior art
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publications, but must also take account of what an ordinary artisan would reasonably
infer from those disclosures.” /d. at 418.

The prior art teaches administering NK-1 antagonist (aprepitant), 5-HT3
antagonist and dexamethasone “1-5 days after chemotherapy” (p. 141, 1* column, 2™
paragraph). The NK-1 antagonist on “day 1” and the 5-HT3 antagonist and
dexamethasone “before chemotherapy” (p. 141, 2nd column, 2" paragraph). Thus, it
would have been obvious to administer netupitant on day one of five consecutive days.
The familiarity of working with an NK-1 antagonist and its intended use make obvious
the administration of netupitant, as claimed, based on the administration of other NK-1

antagonists, e.g. aprepitant.

i) Applicant argues that acute phase treatment could not have been predicted to
have been a suitable treatment since the combination of palonsetron and netupitant
outperformed aprepitant regimen during the same phase (p. 7-8). Applicant shows
Table 5 as evidence.

However, this table does not show proof that the person having ordinary skill in
the art would not administer netupitant during an acute phase, i.e. within 0-24 hours of
emesis. These data, according to the instant specification, show "the efficacy and safety
of three single oral doses of netupitant combined with oral palonosetron and given with
dexamethasone, versus oral palonosetron-alone given with dexamethasone (without
netupitant) for the prevention of highly emetogenic chemotherapy (HEC)-induced

nausea and vomiting.

215



Application/Control Number: 15/003,327 Page 7
Art Unit: 1612

Note, the Examiner was unable to find a discussion of aprepitant that would lead
one to believe that the data here was meant to distinguish over aprepitant, especially

since numbers were fairly similar.

iii) Applicant argues that the discovery that the unique binding habits for
netupitnat to the NK-1 receptor, efficacy of the free base form of netupitant, or the sub-
therapeutic dose of dexamethasone could not have been predicted by the prior art.

However, the issue here is whether it would have been obvious or expected to
administer netupitant to a patient for treating emesis. The prior art answers that that in
the affirmative.

The binding habit of netupitant is an inherent property of netupitant. Applicant
claims use of a pharmaceutically acceptable salt form of Netupitant and there is no
teaching away from the free base form in the prior art. The prior art specifically
recognized the benefits of dexamethasone in combination therapy for treatment of

highly emetogenic chemotherapy.

iv) Applicant further argues unexpected results, stating, "Applicant has
unexpectedly observed (1) that only a single dose of netupitant is required during the
acute and delayed phases of emesis, and (2) that netupitant also treats emesis during
the acute phase (p. 9).

Initially the Examiner was unable to confirm in the disclosure that treatment

during the acute phase was unexpected. As the Examiner understands, chemotherapy-
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induced nausea and vomiting can be broadly categorized as acute or delayed and it is
important to treat during the acute phase (within 24 hrs.) to control the delayed emesis.
Therefore, artisan would have reasonably been expected to treat emesis during the
acute phase.

In regard to “unexpected” results, the specification disclosed, “it has
unexpectedly been discovered that netupitant is active against nausea, and that a single
dose of netupitant is able treat nausea and vomiting in response to highly and moderate
emetogenic chemotherapy for five consecutive days” and “[ilt has also been discovered,
quite unexpectedly, that netupitant exhibits unique binding habits to NK1 receptors in
the brain" (Specification at p. 4, Summary of the Invention).

The idea that netupitant is active against nausea was disclosed in the prior art
(i.e. Reddy et al.) and the binding to NK1 receptors, an inherent feature of netupitant,
was also discussed in the prior art cited by Applicant, i.e. Hoffmann et al. (Bio Med
Chem Ltrs 2006) submitted with the IDS filed 6/10/2016.

However, administration of a single dose for five consecutive days was not
disclosed in Reddy, but may also be construed as an inherent property of netupitant,
especially since the prior art teaches administration to patients for treatment of

chemotherapy-induced nausea and vomiting.

Conclusion

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time

policy as set forth in 37 CFR 1.136(a).
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A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later
than SIX MONTHS from the mailing date of this final action.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Walter E. Webb whose telephone number is (571) 270-

3287. The examiner can normally be reached on 9:00am-5:00pm Tues-Thurs EST.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Frederick F. Krass can be reached (571) 272-0580. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.
Walter E. Webb

/WALTER WEBB/

Primary Examiner, Art Unit 1612
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COMPOSITIONS FOR TREATING CENTRALLY MEDIATED NAUSEA AND VOMITING

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims benefit of U.S. Provisional Application No. 61/262,470, filed
November 18§, 2009 and U.S. Provisional Application No. 61/382,709, filed September 14, 2010.
Application Nos. 61/262,470 and 61/382,709 are hereby incorporated herein by reference in their

entirety.

FIELD OF THE INVENTION

The present invention relates to the use of centrally acting NK; antagonists to treat nausea
and vomiting, particular nausea and vomiting induced by highly emetogenic chemotherapy, and
to the treatment of such nausea and vomiting over multiple consecutive days. The present

invention also relates to combined oral dosage forms of palonosetron and netupitant.

BACKGROUND OF THE INVENTION

With the development of the 5-HT5 antagonist in the early 1990s, there emerged new
strategies in the medical community to better control nausea and vomiting caused by various
medical procedures, including chemotherapy (CINV), surgery (PONV), and radiation therapy
(RINV). When added to steroids such as dexamethasone, several 5-HT3 antagonists have been
demonstrated to significantly improve the standard of life for patients undergoing emetogenic
medical procedures. Examples of 5-HT; antagonists include ondansetron, marketed by
GlaxoSmithKline, and palonosetron, developed by Helsinn Healthcare.

Palonosetron hydrochloride has recently emerged as a highly efficacious anti-nauseant
and anti-emetic agent. See PCT publications WO 2004/045615 and 2004/073714 from Helsinn
Healthcare. Palonosetron hydrochloride is sold in the United States as a sterile injectable liquid
under the ALOXI® brand, in sterile unit dose vials containing 0.075 or 0.25 mg. of palonosetron
hydrochloride. Palonosetron hydrochloride also is also sold as an orally administered soft-gel

dosage form containing 0.5 mg. of palonosetron hydrochloride.

231



WO 2011/061622 PCT/IB2010/003106

The official chemical name for palonosetron hydrochloride is (3aS)-2-[(S)-1- Azabicyclo
[2.2.2]oct-3-yI]- 2,3,3a.,4,5,6-hexahydro-l-oxo-1Hberiz[de] isoquinoline hydrochloride (CAS No.
119904-90-4); its empirical formula is C;0H24N>O-HCI, and its molecular weight is 332.8§7. The

compound is represented by the following chemical structure:

-HC1

Methods of synthesizing palonosetron are described in U.S. Patent Nos. 5,202,333 and
5,510,486. Pharmaceutically acceptably dosage forms are described in PCT publications WO
2004/067005 and WO 2008/049552 from Helsinn Healthcare.

NK, antagonists have also recently emerged as a tool for combating nausea and vomiting
from emetogenic medical procedures. Most recently, aprepitant was approved by the Food and
Drug Administration (“FDA”) for use in combination with other anti-emetic agents for the
prevention of nausea and vomiting from moderately and highly emetogenic chemotherapy.
However, it quickly became apparent that aprepitant’s effect was limited principally to vomiting
— not nausea — and that aprepitant did not provide as much benefit during the acute phase of
CINV. When tested against nausea in humans, aprepitant was unable to induce a significant
reduction in the incidence or severity of nausea following moderately or highly emetogenic
chemotherapy when compared to a 5-HT; antagonist alone. See FDA Approved Labeling for
Emend®. Thus, while aprepitant is approved by FDA for the prevention of nausea and vomiting
in humans, this indication is somewhat misleading because aprepitant did not reduce nausea in
the clinical trials preformed for aprepitant more than nausea controlled by the other components
of the anti-emetic regimen. In addition, the results reported in Grunberg ef al., SUPPORT CANCER
CARED (2009) 17:589-594, from a combined treatment of aprepitant and palonosetron, were far
from promising.

Merck & Co. markets aprepitant, as EMEND® in the United States. The product is
approved in a capsule dosage form, and is marketed for the prevention of CINV (acute and
delayed) in combination with other anti-emetic agents such as ondansetron and metoclopramide.

The product reportedly has a terminal half-life of from 9 to 13 hours. While aprepitant has
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demonstrated some effect against nausea, its effects have been inconsistent. Casopitant is
another NK; antagonist that has been tested against nausea and vomiting in humans. A clinical
study of casopitant is discussed in Therapeutics and Clinical Risk Management 2009:5 pp375-
384 to Ruhlmann et al. and Drug Metabolism and Disposition, vol.37, No. 8, 2009, pp.1635-
1645 to Pellegatti et al. As reported by Ruhlmann ez al. in THERAPEUTICS AND CLINICAT. RISK
MANAGEMENT, 2009:5 375-384, casopitant had no statistically significant effect against nausea
when administered in response to moderately emetogenic chemotherapy, and even induced
nausea as a side effect. Casopitant has the formula (2R,4.5)-4-(4-acetytlpiperazin-1-yl)-N-{ (1R)-
1-[3,5-bis(trifluoromethyl)phenyl]ethyl}-2-(4-fluoro-2-methylphenyl)- NV-methylpiperidine-1-

carboxamide, and the below chemical structure:

0 —\ H
\\
>—N N
HqC N/

CF3

Netupitant is another selective NK; receptor antagonist under development by Helsinn
Healthcare, having the formula 2-[3,5-bis(trifluoromethyl)phenyl]-N,2-dimethyl-N-[4-(2-
methylphenyl)-6-(4-methylpiperazin-1-yl)pyridin-3-yl]propanamide, or Benzeneacetamide,
N,o.a-trimethyl-N-[4-(2-methylphenyl)-6-(4-methyl-1-piperazinyl)-3-pyridinyl]-3,5-

bis(trifluoromethyl)-, and the below chemical structure:

HiC o
N /\ CFy
LA n

H,C

Methods of synthesizing and formulating netupitant and its prodrugs are described in U.S. Patent
Nos. 6,297,375, 6,719,996 and 6,593,472 to Hoffmann La Roche.

Other representative NK; antagonists include ZD4974 (developed by AstraZeneca),
CGP49823 (developed by Ciba-Geigy), Lanepitant and LY686017 (developed by Eli Lilly),
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FK888 (developed by Fujisawa), Vofopitant, Vestipitant and Orvepitant (developed by
GlaxoSmithKline), Befetupitant (developed by Hoffmann-La Roche), R116031 (developed by
Janssen), L-733060 and L-736281 (developed by Merck), TKA731, NKP608 and DNK333
(developed by Novartis), CP-96345, CP-99994, CP-122721, CJ-17493, CJ-11974 and CJ-11972
(developed by Pfizer), RP67580 and Dapitant (developed by Rhone-Poulenc Rorer),
Nolpitantium and SSR240600 (developed by Sanofi-Aventis), SCH388714 and Rolapitant
(developed by Schering-Plough), TAK637 (developed by Takeda), HSP117 (developed by
Hisamitsu), KRP103 (developed by Kyorin Pharm) and SLV317 (developed by Solvay).
Chemical structures of the above-mentioned NK; antagonists are shown below and discussion of
those compounds as well as other NK; antagonists is present in Expert Opin. Ther. Patents
(2010) 20(8), pp1019-1045 by Huang et al.

The background of U.S. Patent No. 6,297,375 suggests that NK, antagonists are useful
for treating a variety of conditions in which substance P (the natural ligand for the NK; receptor)
is active. These conditions include depression, pain (especially pain resulting from inflammatory
conditions such as migraine, rheumatoid arthritis, asthma, and inflammatory bowel disease),
central nervous system (CNS) disorders such as Parkinson's disease and Alzheimer's disease,
headache, anxiety, multiple sclerosis, attenuation of morphine withdrawal, cardiovascular
changes, oedema, chronic inflammatory diseases such as rheumatoid arthritis, asthma/bronchial
hyperreactivity and other respiratory diseases including allergic rhinitis, inflammatory diseases
of the gut including ulcerative colitis and Crohn's disease, ocular injury and ocular inflammatory
diseases. The background even mentions motion sickness and vomiting, but fails to call out
nausea specifically.

Accordingly, there is a need in the art for more effective treatments of nausea and
vomiting, particularly nausea and vomiting emanating from chemotherapy, radiotherapy and
surgery. In addition, given the prolonged incidence of nausea and vomiting induced by these
emetic events, there is a need for treating such nausea and vomiting for a prolonged period of
time. Further, there is a need for the development of dosage forms to reduce drug-drug
interaction, improve stability, and potentiate effects of each component of the combined dosage

forms.
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OBJECTS OF THE INVENTION

Accordingly, it is an object of the invention to provide new methods for treating or
preventing nausea and vomiting using an NK, antagonist, particularly netupitant.

It is another object of the invention to provide methods for treating or preventing nausea
and vomiting in patients undergoing chemotherapy, radiotherapy, or surgery.

Still another object of the invention is to augment existing treatments for CINV, RINV or
PONYV by steroids and 5-HT; antagonists, and thereby provide additional protection against both
nausea and vomiting, especially during the acute and delayed phases.

Another object of the invention is to provide a single combined dose of netupitant and a
5-HTj3 antagonist and to the use of that single dose without further dosing, for the treatment of
nausea and vomiting during the acute and delayed phases of CINV, RINV or PONV.

It is another object to provide novel methods to treat nausea, vomiting, and other
undesirable effects from moderately emetogenic and highly emetogenic chemotherapy (“MEC
and HEC”), especially HEC, during the acute and delayed phases following such treatments.

It is another object to provide novel dosage forms to reduce drug-drug interaction,
improve stability, enhance bioavailability and potentiate therapeutic effect of each component of
the combined dosage forms comprising netupitant and/or 5-HT5 antagonist and/or

dexamethasone, in treating or preventing nausea and vomiting.

SUMMARY OF THE INVENTION

After extensive testing into the clinical effects of netupitant, it has unexpectedly been
discovered that netupitant is active against nausea, and that a single dose of netupitant is able to
treat nausea and vomiting in response to highly and moderately emetogenic chemotherapy for
five consecutive days. It has also been discovered, quite unexpectedly, that netupitant exhibits
unique binding habits to NK; receptors in the brain. In particular, it has been discovered that
netupitant binds to NK; receptors in the striatum in a long-lasting manner, and that less than 20
or 30% of netupitant is released from striatum NK; receptors even ninety-six hours after
administration. This is in stark contrast to aprepitant, in which receptor binding drops swiftly
over time, and must be dosed repeatedly if emesis control is desired throughout the delayed

phase; and which shows no meaningful effect against nausea.
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These discoveries have led to the development of a unique dosing regimen to treat nausea
during the first day after an emesis-inducing event, in addition to the second, third, fourth and
fifth days after such induction. Therefore, in one embodiment the invention provides a method
of treating nausea and vomiting for a period of five consecutive days in a patient in need thereof,
comprising administering to said patient netupitant or a pharmaceutically acceptable salt thereof
in an amount which is therapeutically effective against nausea and vomiting during the acute and
delayed phases, and which is effective to enter the systemic circulation, cross the blood brain
barrier and occupy at least 70% of NK; receptors in the striatum seventy-two hours after said
administration.

In another embodiment, the netupitant is combined with other anti-emetic agents,
including a 5-HTs antagonist such as palonosetron and a corticosteroid such as dexamethasone,
in a manner that results in even greater efficacy against nausea. It has been discovered that
palonosetron is much more effective in combinations with netupitant than it is in combination
with aprepitant, as reported by Grunberg et al., Support Cancer Care (2009) 17:589-594. In
addition, palonosetron shows an improved pharmacokinetic profile (e.g., better bioavailability)
when palonosetron is in combination with netupitant as opposed to palonosetron in single dose
administration. Based on these discoveries, solid oral dosage forms have been developed that
combine netupitant or another NK1 antagonist and palonosetron for the treatment of acute and
delayed emesis.

It has also been discovered that netupitant potentiates the effect of dexamethasone, such
that the dexamethasone is effective even when administered at sub-therapeutic doses (i.e. doses
at which the dexamethasone would be ineffective if administered by itselt). Therefore, in
another embodiment the invention provides a combination therapy for treating nausea and

vomiting for five consecutive days in a patient in need thereof, consisting essentially of:

. Day 1 netupitant -- administering to said patient on day one netupinant or a
pharmaceutically acceptable salt thereof, in an amount which is therapeutically effective
against nausea and vomiting during the acute and delayed phases, and which is effective
to enter the systemic circulation, cross the blood brain barrier and occupy at least 70% of
NK, receptors in the striatum seventy-two hours after said administration;

U Day 1 palonosetron -- administering to said patient on day one a therapeutically effective
amount of a 5-HTs antagonist (preferably palonosetron) effective to treat said nausea and
vomiting during the acute and delayed phases;
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. Day 1 dexamethasone -- administering to said patient on day one a first dose of
dexamethasone which is ineffective against nausea and vomiting when administered
alone, but effective against nausea and vomiting when administered in combination with
said netupitant and palonosetron, wherein said first dose comprises from 50 to 70% of a
minimum effective dose when administered alone; and

. Days 2-5 dexamethasone — when the patient is undergoing highly emetogenic
chemotherapy, administering to said patient, on days two, three and four, a second dose
of dexamethasone which is ineffective against nausea and vomiting when administered
alone, but effective against nausea and vomiting when administered in combination with
said netupitant, wherein said second dose comprises from 40 to 60% of a minimum
effective dose when administered alone on days two, three and four,

The dosage forms are extremely versatile and stable owing to their unique design and
formulation. This versatility and stability is accomplished by formulating the NK1 antagonist
and palonosetron in separate dosage forms and combining the dosage forms in one capsule.
Thus, for example, the palonosetron can be formulated in a small gel-cap at a dose of around 0.5
mg, and the netupitant or other NK1 antagonist formulated in a tablet at a dose of about 100 to
150 mg. A capsule can then be filled with one or more palonosetron gel-caps and one or more
netupitant (or other NK1 antagonist) tablets, depending on the therapeutic objective for the
product. Because the palonosetron and NK1 antagonist are in separate dosage units, they can be
formulated without regard to the stability of the other, and without degradation to by-products,
for instance (3S5)-3-[(3aS)-1-oxo0- 2,3,3a,4,5,6-hexahydro-1H-benzo[de] isoquinoline-2-yl]-1-
azoniabicyclo[2.2.2]octan-1-olate, a degradation by-product of palonosetron. As a result, the
presently discovered dosage forms offer advantages, such as, reducing drug-drug interaction,
improving stability, and potentiating effects of each component of the dosage forms in treating or
preventing emesis.

Thus, in one embodiment the invention provides an orally administered dosage form
comprising a combination of palonosetron and an NK1 antagonist (preferably netupitant), or a
pharmaceutically acceptable salt or prodrug thereof.

In another embodiment the invention provides an orally administered capsule dosage
form comprising (a) an outer shell; (b) one or more tablets housed within said outer shell, each
comprising an NK1 antagonist (preferably netupitant) or a pharmaceutically acceptable salt or
prodrug thereof and one or more pharmaceutically acceptable excipients; and (c) one or more
soft-gel capsules housed within the outer shell, each comprising palonosetron or a

pharmaceutically acceptable ester or prodrug thereof and one or more pharmaceutically
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acceptable excipients; wherein said dosage form comprises (3S)-3-[(3aS)-1-oxo- 2,3,3a,4,5,6-
hexahydro-1H-benzo[de] isoquinoline-2-yl]-1-azoniabicyclo[2.2.2]octan-1-olate in an amount
that does not exceed 3 wt.%.

In still other embodiments the invention provides methods of treating acute and delayed-
onset emesis by administering the dosage forms of the present invention to a human in need
thereof, preferably shortly before the emesis inducing event.

Additional embodiments and advantages of the invention will be set forth in part in the
description which follows, and in part will be obvious from the description, or may be learned by
practice of the invention. The embodiments and advantages of the invention will be realized and
attained by means of the elements and combinations particularly pointed out in the appended
claims. It is to be understood that both the foregoing general description and the following
detailed description are exemplary and explanatory only and are not restrictive of the invention,

as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in and constitute a part of this
specification, illustrate several embodiments of the invention and together with the description,
serve to explain the principles of the invention.

FIG. 1 depicts a capsule containing one soft-gel capsule of palonosetron and three tablets
of netupitant.

FIG. 2 is a two dimensional graph plotting the pharmacokinetic profile of netupitant in
humans following oral administration of netupitant alone and netupitant together with
palonosetron.

FIG. 3 is a two dimensional graph plotting the pharmacokinetic profile of palonosetron in
humans following oral administration of palonosetron alone and palonosetron together with
netupitant.

FIG. 4 is a two dimensional graph plotting mean plasma concentrations of
dexamethasone over time following administration with and without netupitant.

FIG. 5 contains two bar graphs that depict the average NK; receptor occupancy at 6, 24,
48, 72 and 96 hours after a single oral dose of 100, 300 and 450 mg. netupitant (N=2 for each

dose) in striatum and occipital cortex, as measured using positron emission topography.
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DETAILED DESCRIPTION OF THE INVENTION

The present invention may be understood more readily by reference to the following
definitions and detailed description of preferred embodiments of the invention and the non-

limiting Examples included therein.

Definitions and Use of Terms

When the singular forms “a,” “an” and “the” or like terms are used herein, they will be
understood to include plural referents unless the context clearly dictates otherwise. Thus, for
example, reference to “a pharmaceutical carrier” includes mixtures of two or more such carriers,
and the like. The word “or” or like terms as used herein means any one member of a particular
list and also includes any combination of members of that list.

When used herein the term “about” or “ca.” will compensate for variability allowed for in
the pharmaceutical industry and inherent in pharmaceutical products, such as differences in
product strength and bioavailability due to manufacturing variations and time-induced product
degradation. The term allows for any variation which in the practice of pharmaceuticals would
allow the product being evaluated to be considered pharmaceutically equivalent or bioequivalent,
or both if the context requires, to the recited strength of a claimed product.

Throughout the description and claims of this specification, the word “comprise” and
variations of the word, such as “comprising” and “comprises,” means “including but not limited
to,” and is not intended to exclude, for example, other additives, components, integers or steps.

As used herein, the term “Pharmaceutically acceptable” means that which is useful in
preparing a pharmaceutical composition that is generally safe, non-toxic and neither biologically
nor otherwise undesirable and includes that which is acceptable for veterinary use as well as
human pharmaceutical use. In addition, the term *“pharmaceutically acceptable salt” refers to a
salt of a compound to be administered prepared from pharmaceutically acceptable non-toxic
acids. Examples of suitable inorganic acids are hydrochloric, hydrobromic, hydroiodic, nitric,
sulfuric, and phosphoric. Suitable organic acids may be selected from aliphatic, aromatic,
carboxylic and sulfonic classes of organic acids, examples of which are formic, acetic, propionic,
succinic, camphorsulfonic, citric, fumaric, gluconic, isethionic, lactic, malic, mucic, tartaric,

para-toluenesulfonic, glycolic, glucuronic, maleic, furoic, glutamic, benzoic, anthranilic,
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salicylic, phenylacetic, mandelic, embonic (pamoic), methanesulfonic, ethanesulfonic,
pantothenic, benzenesulfonic (besylate), stearic, sulfanilic, alginic, galacturonic, and the like.

Pharmaceutically acceptable salts of palonosetron include palonosetron hydrochloride.
Pharmaceutically acceptable pro-drugs of netupitant include those described in U.S. Patent Nos.
6,593,472, 6,747,026 and 6,806,370, including the N-oxide of netupitant. The contents of these
publications are incorporated herein by reference. When a molecule is referred to herein in its
base or salt form, it will be understand also to encompass other pharmaceutically acceptable salt
forms of the molecule.

As used herein, “therapeutically effective amount” refers to an amount sufficient to elicit
the desired biological response. The therapeutically effective amount or dose will depend on the
age, sex and weight of the patient, and the current medical condition of the patient. The skilled
artisan will be able to determine appropriate dosages depending on these and other factors in
addition to the present disclosure.

The minimum effective dose of dexamethasone, when used to treat CINV induced by
highly emetogenic chemotherapy, has been demonstrated to be 20 mg. administered orally or by
injection on day one, and sixteen mg. administered orally or by injection on days two, three and
four. Jordan et al., THE ONCOLOGIST, Vol. 12, No. 9, 1143-1150, September 2007. When used
to treat CINV induced by moderately emetogenic chemotherapy, the minimum effective dose of
dexamethasone is 20 mg. administered orally or by injection on day one, and zero mg. on days
two, three and four.

The terms “treating™ and “treatment,” when used herein, refer to the medical management
of a patient with the intent to cure, ameliorate, stabilize, or prevent a disease, pathological
condition, or disorder. This term includes active treatment, that is, treatment directed
specifically toward the improvement of a disease, pathological condition, or disorder, and also
includes causal treatment, that is, treatment directed toward removal of the cause of the
associated disease, pathological condition, or disorder. In addition, this term includes palliative
treatment, that is, treatment designed for the relief of symptoms rather than the curing of the
disease, pathological condition, or disorder; preventative treatment, that is, treatment directed to
minimizing or partially or completely inhibiting the development of the associated disease,

pathological condition, or disorder; and supportive treatment, that is, treatment employed to
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supplement another specific therapy directed toward the improvement of the associated disease,
pathological condition, or disorder.

As used herein, the term “significantly” refers to a level of statistical significance. The
level of statistical significant can be, for example, of at least p<0.05, of at least p<0.01, of at least
p<0.005, or of at least p<0.001. Unless otherwise specified, the level of statistical significance is
p<0.05. When a measurable result or effect is expressed or identified herein, it will be
understood that the result or effect is evaluated based upon its statistical significance relative to a
baseline. In like manner, when a treatment is described herein, it will be understood that the
treatment shows efficacy to a degree of statistical significance.

5-HT; antagonists include the various setrons such as, for example, palonosetron,
ondansetron, dolasetron, tropisetron, and granisetron, and their pharmaceutically acceptable salts.
A preferred 5-HT'; antagonist is palonosetron, especially its hydrochloride salt.

“Highly emetogenic chemotherapy” refers to chemotherapy having a high degree of
emetogenic potential, and includes chemotherapy based on carmustine, cisplatin,
cyclophosphamide > 1500 mg/m?, dacarbazine, dactinomycin, mechlorethamine, and
streptozotocin.

“Moderately emetogenic chemotherapy” refers to chemotherapy having a moderate
degree of emetogenic potential, and includes chemotherapy based on carboplatin,
cyclophosphamide < 1500 mg/m?, cytarabine > 1 mg/m?®, daunorubicin, doxorubicin, epirubicin,
idarubicin, ifosfamide, irinotecan, and oxaliplatin.

Acute emesis refers to the first twenty-four hour period following an emesis-inducing
event. Delayed emesis refers to the second, third, fourth and fifth twenty-four hour periods
following an emesis-inducing event. When a treatment is said to be effective during the delayed
phase, it will be understood to mean that the effectiveness of the treatment is statistically
significant during the entire delayed phase, regardless of whether the treatment is effective
during any particular twenty-four hour period of the delayed phase. It will also be understood
that the method can be defined based upon its effectiveness during any one of the twenty-four
hour periods of the delayed phase. Thus, unless otherwise specified, any of the methods of
treating nausea and/or vomiting during the delayed phases, as described herein, could also be
practiced to treat nausea and/or vomiting during the second, third, fourth or fifth twenty-four

hour periods following an emesis inducing event, or an combination thereot.

11
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When ranges are given by specifying the lower end of a range separately from the upper
end of the range, it will be understood that the range can be defined by selectively combining any
one of the lower end variables with any one of the upper end variables that is mathematically

possible.

Methods of Treatment

As noted above, the invention is premised on several unique discoveries, and provides the
following independent methods that can be practiced according to the present invention,
including:

In a first principal embodiment, the invention provides a method of treating nausea and
vomiting for a period of five consecutive days in a patient in need thereof, comprising
administering to said patient netupitant or a pharmaceutically acceptable salt thereof in an
amount which is therapeutically effective to treat nausea and vomiting during the acute and
delayed phases, which enters the systemic circulation, crosses the blood brain barrier and
occupies at least 70% of NK; receptors in the striatum seventy-two hours after said
administration.

In a second principal embodiment, the invention provides a combination therapy for

treating nausea and vomiting for five consecutive days in a patient in need thereof, comprising:

(i) administering to said patient on day one netupitant or a pharmaceutically
acceptable salt thereof, in an amount which is therapeutically effective to treat nausea and
vomiting during the acute and delayed phases, which enters the systemic circulation, crosses the
blood brain barrier and occupies at least 70% of NK, receptors in the striatum seventy-two hours
after said administration;

(ii) administering to said patient on day one a therapeutically effective amount of a 5-
HTj; antagonist (preferably palonosetron, more preferably 0.5 mg. of oral palonosetron as
palonosetron hydrochloride) effective to treat said nausea and vomiting during the acute and
delayed phases;

(iii)  administering to said patient on day one a first dose of dexamethasone which is
ineffective against nausea and vomiting when administered alone, but effective against nausea
and vomiting when administered in combination with said netupitant and palonosetron, wherein
said first dose comprises from 50 to 70% of a minimum effective dose when administered alone;
and

(iv)  if the patient is undergoing highly emetogenic chemotherapy, administering to
said patient, on days two, three and four, a second dose of dexamethasone which is ineffective
against nausea and vomiting when administered alone, but effective against nausea and vomiting

12
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when administered in combination with said netupitant, wherein said second dose comprises
from 40 to 60% of a minimum effective dose when administered alone on days two, three and
four.

Various sub-embodiments are envisaged for these principal embodiments. For example,
the netupitant can be administered as a free base or a pharmaceutically acceptable salt thereof,
but is preferably administered as the free base. In addition, the netupitant is preferably
administered in an amount ranging from about 50 to about 500 mg., from about 200 to about 400
mg., and preferably about 300 mg., based on the weight of the free base. A preferred route of
administration for the netupitant is oral. In terms of binding to NK, receptors, the netupitant
preferably binds to at least 80 or even §85% of NK; receptors in the striatum seventy-two hours
after administration. As of ninety six hours after administration, the netupitant preferably binds
less than 70, 60, 50 or even 40% of said NK; receptors.

The methods of the present invention are all effective at treating or preventing nausea and
vomiting induced by numerous events, including chemotherapy induced nausea and vomiting
(“CINV?™), from moderately or highly emetogenic chemotherapy, radiation therapy induced
nausea and vomiting (“RINV”™), and post-operative nausea and vomiting (“PONV”). The
method is preferably performed shortly before the emesis inducing event (i.e. no more than 1 or
2 hours before the event). The methods may be used to treat nausea and vomiting during the
acute phase of emesis, or during the delayed phase.

The drugs specified by the individual embodiments may be administered by any suitable
dosing regimen, as is well known in the art, but in a preferred embodiment the netupitant, 5-HT;
antagonist and steroid are administered orally. A preferred oral dose of palonosetron ranges
from about 0.075 to about 1.0 mg, or from about 0.25 to about 0.75 mg, but is preferably about
0.5 mg. A preferred oral dose of netupitant ranges from about 50 to 500 mg, or from about 200
to about 400 mg, but is preferably about 300 mg. A preferred dose of corticosteroid, preferably
dexamethasone, is 12 mg administered orally or via injection on the first day of treatment, and 8
mg administered orally or via injection on the second, third and fourth days after said treatment.

It will be further understood that the netupitant can be administered in prodrug form, in
which case the invention will provide a method of treatment by inducing plasma levels of

netupitant, and in each case the plasma level of netupitant induced by the prodrug administration

13

243



WO 2011/061622 PCT/IB2010/003106

will correspond to the level attained by the administration of netupitant or its pharmaceutically

acceptable salt, in the doses and routes of administration described herein.

Pharmaceutical Compositions

Various pharmaceutical compositions can be developed that make use of the
combinations described herein. The composition can be administered by any appropriate route,
for example, orally, parenterally, or intravenously, in liquid or solid form.

Preferred modes of administrations of the active compounds are injectable and/or oral.
These compositions will generally include an inert diluent or an edible carrier. They may be
enclosed in gelatin capsules (for oral use) or compressed into tablets (for oral or buccal use) or
formulated into troches (for buccal use). For these purposes, the active compound can be
incorporated with excipients and used in the form of tablets, troches, or capsules.
Pharmaceutically compatible binding agents, and/or adjuvant materials can be included as part of
the composition.

Tablets, pills, capsules, troches and the like can contain any of the following ingredients,
or compounds of a similar nature: a binder such as microcrystalline cellulose, gum tragacanth or
gelatin; an excipient such as starch or lactose, a disintegrating agent such as alginic acid,
Primogel, or corn starch; a lubricant such as magnesium stearate or Sterotes; a gliding such as
colloidal silicon dioxide; a sweetening agent such as sucrose or saccharin; or a flavoring agent
such as peppermint, methyl salicylate, or orange flavoring. When the dosage unit form is a
capsule, it can contain, in addition to material of the above type, a liquid carrier such as a fatty
oil. In addition, dosage unit forms can contain various other materials which modify the physical
form of the dosage unit, for example, coatings of sugar, shellac, or other enteric agents.

The compounds can be administered as a component of an elixir, suspension, syrup,
wafer, orally disintegrating film, orally disintegrating tablet, chewing gum or the like. A syrup
may contain, in addition to the active compounds, sucrose as a sweetening agent and certain
preservatives, dyes and colorings and flavors.

Solutions or suspensions used for injection can include the following components: a
sterile diluent such as water for injection, saline solution, fixed oils, polyethylene glycols,
glycerine, propylene glycol or other synthetic solvents; antibacterial agents such as benzyl
alcohol or methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite; chelating

agents such as ethylenediaminetetraacetic acid; buffers such as acetates, citrates or phosphates
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and agents for the adjustment of tonicity such as sodium chloride, mannitol and dextrose. An
injectable preparation can be enclosed in ampoules, disposable syringes or multiple dose vials

made of glass or plastic.

Combined Oral Dosage Forms

As discussed above, the invention provides versatile combined oral dosage forms of
palonosetron and an NK1 antagonist that can be readily modified depending on the therapeutic
objective, and that do not present issues of stability and degradation. In a preferred embodiment,
the invention provides a capsule for oral administration made from a hard outer shell that houses
one or more NK1 antagonist tablets and one or more palonosetron soft-gel capsules. The
finished capsule and the tablet(s) and soft-gel capsule(s) housed within the capsule shell are all
preferably formulated as immediate release dosage forms. Netupitant and casopitant, and their
pharmaceutically acceptable salts, are particularly preferred NK1 antagonists for the combined
oral dosage forms of this invention.

While the NK1 antagonist is preferably formulated in a solid tablet, it will be understood
that it can be formulated in any solid form that is suitable for oral administration including, for
example, a tablet or capsule (hard or soft-gel). In a preferred embodiment, the NK1 antagonist is
formulated in a tablet. The number of NK1 antagonist units contained within the combined
dosage form can be, for example, from 1 to 10, 1 to 5, or 1 to 3. The netupitant units within the
combined dosage form can provide anywhere from 50 to 500 mg of netupitant on an aggregate
basis, preferably from 100 to 350 mg. Each netupitant unit preferably comprises from 50 to 200
mg of netupitant, more preferably 100 to 150 mg of netupitant, and most preferably 100 or 150
mg of netupitant.

The palonosetron can also be formulated in any solid form that is suitable for oral
administration, although it is preferably formulated as a soft-gel capsule. Non-limiting examples
of suitable palonosetron soft-gel capsules are provided in PCT publication WO 2008/049552, the
contents of which are hereby incorporated by reference. The number of palonosetron units
within the combined dosage from can be, for example, from 1 to 5, from 1 to 3 or just 1. Each of
the palonosetron units within the combined dosage form can provide anywhere from 0.01 to 5.0

mg palonosetron, preferably from 0.1 to 1.0 mg palonosetron on an aggregate basis. Each
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palonosetron unit will preferably comprise from 0.1 to 1.0 mg of palonosetron, most preferably
about 0.25, 0.5, 0.75 or 1.0 mg of palonosetron.

Figure 1 illustrates an exemplary embodiment of a combined oral dosage form of
palonosetron and netupitant. The dosage form 10 comprises a two piece hard outer shell that
includes a body 20 and a cap 22. The dosage form 10 contains one palonosetron soft-gel capsule
30 (preferably containing 0.5 mg of palonosetron) and three netupitant tablets 40 (each

preferably containing 100 mg of netupitant).

Hard Outer Shell

The hard outer shell of the present invention can be made of any pharmaceutically
acceptable material that dissolves in gastric fluids. Preferred materials for the hard outer shell
include, for example, gelatin, cellulose, starch, or hydroxypropyl methylcellulose (HPMC). In a
particular embodiment of the invention, the hard outer shell has a maximum oxygen
permeability. Preferably, the oxygen permeability is less about 1.0 x 102,5.0x 10", 1.0 x 107,
5.0 x 107, or even 2.0 x 10”° ml-cm/(cm>-24 hr. atm).

The hard outer shell can be a continuous structure. Alternatively, the hard outer shell can

be a two-piece hard capsule.

Soft-Gel Capsule

The soft-gel capsule used for the palonosetron preferably comprises a soft outer shell and
a liquid inner fill composition comprising palonosetron hydrochloride. Non-limiting examples
of suitable palonosetron soft-gel capsules are provided in PCT publication WO 2008/049552, the
contents of which are hereby incorporated by reference.

The soft outer shell of the soft-gel capsule can contain any type of material that dissolves
in gastric fluids. Preferred materials for the soft outer shell include, for example, gelatin,
cellulose, starch, or hydroxypropyl methylcellulose (HPMC). The soft-gel capsule can further
comprise shell excipients such as glycerin, sorbitol, and colorants/opacifers such as titanium
dioxide. The soft-gel capsule can further include solvents such as purified water. In particular
embodiments of the invention, the outer shell has a maximum oxygen permeability, preferably of

no more than 1.0 x 10>, 5.0 x 10, 1.0 x 10, 5.0 x 10, or even 2.0 x 10” ml-cm/(cm>-24 hr.
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atm). Suitable soft-gel capsules include the 1.5-oval gelatine capsule shell manufactured by
Catalent Pharma Solutions.

The liquid fill is preferably composed predominantly of one or more lipophilic
components in an amount of from 50 wt.% to 99 wt.%, preferably from 75 wt.% to 98 wt.%.
Preferred lipophilic components include, for example, mono- and di-glycerides of fatty acids,
especially including the mono- and di-glycerides of capryl/capric acid. The liquid fill may also
contain glycerin, preferably in an amount of from 1 to 15 wt.%, more preferably from 2 to 10
wt.%. In one preferred embodiment, both the shell and the inner fill composition comprise
glycerin. In another preferred embodiment, the liquid fill comprises about 0.25, 0.50, 0.75 mg.,
or more of palonosetron as palonosetron hydrochloride.

The fill composition may comprise various means to facilitate the transition of
palonosetron from the dosage form to the gastrointestinal fluids of the GI tract, so that the
palonosetron may be more readily absorbed into the bloodstream. For example, the liquid fill
composition may contain a surfactant, optimally in an amount of from 0.1 wt.% to 6 wt.%, from
0.5 wt.% to 5 wt.%, or from 1.0 wt.% to 3.0 wt.%. The liquid fill composition preferably
comprises greater than 0.1, 0.5, or 1.0 wt.% of surfactant, and less than 10, 8, 5, 4, or even 4
wt.% of surfactant. A particularly preferred surfactant is polyglyceryl oleate.

Alternatively or in addition, the transitioning means for a liquid filled capsule may
comprise water that forms a single phase or microemulsion with the other liquid ingredients in
the excipient base. The liquid fill composition preferably comprises from 0.05 wt.% to 30 wt.%
water, from 1 wt.% to 20 wt.% water, or from 2 wt.% to10 wt.% water. The liquid fill preferably
comprises greater than 0.1, 0.5 or 1.0 wt.% water, and less than 20, 15, 10, 8 or 5 wt.% water.

The active agent, which is preferably palonosetron hydrochloride, is preferably present in
the fill composition in an amount ranging from 0.01 to 10.0 wt.%, from 0.05 to 5.0 wt.%, or from
0.1 wt.% to 2.0 wt.%. Alternatively, particularly stable formulations have been found where the
concentration of palonosetron exceeds 0.3%, preferably at a concentration no greater than 1

wt. %.
Tablet

The tablets of the present invention can include from 20 to 95 wt.% of NK1 antagonist

(preferably netupitant), and preferably comprises from 60 to 80 wt.% of netupitant. In addition,
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the tablets can contain diluents, disintegrants, surfactants, binders, glidants, and/or lubricants. In
a particular embodiment, the tablet comprises from 5 to 25 wt.% of microcrystalline cellulose.
The microcrystalline cellulose can function as a diluent and disintegrant, and preferably
comprises 15 wt.% of the tablet. Another suitable disintegrant is sodium croscaramellose, which
can be present in the tablet in an amount of from 1 to 5 wt.%, preferably 2 wt.%.

A suitable binder for use in the tablet is polyvinylpyrrolidone, which can be present in the
tablet in an amount from 1 to 10 wt.% of the tablet, and preferably 5 wt.%. A suitable glidant for
use in the tablet is colloidal silicon dioxide, which can be present in the tablet in an amount of 2
wt.%. Suitable lubricants for use in the tablet include sodium stearyl fumarate and magnesium

stearate, which can be present in the tablet in an amount of 0.7 wt.% and 0.35 wt.%, respectively.

Application of The Combined Oral Dosage Forms

The invention further provides a method of treating emesis comprising orally
administering to a patient suffering from emesis, or at risk for suffering emesis, a dosage form of
the present invention. In still further embodiments, the invention provides methods of treating
emesis by administering one or more of the dosage forms described herein. The dosage form is
preferably administered shortly before the emesis inducing event (i.e. no more than 2 hours
before the event). The emesis may be acute phase emesis (i.e. emesis experienced within about
24 hours of an emesis inducing event), or delayed emesis (i.e. emesis experienced after the acute
phase, but within seven, six, five or four days of an emesis inducing event). The emesis may
constitute chemotherapy induced nausea and vomiting (“CINV”), from moderately or highly
emetogenic chemotherapy, radiation therapy induced nausea and vomiting (“RINV"), or post-

operative nausea and vomiting (“PONV?”).

EXAMPLES

The following examples are put forth so as to provide those of ordinary skill in the art
with a complete disclosure and description of how the compounds claimed herein are made and
evaluated, and are intended to be purely exemplary of the invention and are not intended to limit
the scope of what the inventors regard as their invention. Efforts have been made to ensure

accuracy with respect to numbers (e.g., amounts, temperature, etc.) but some errors and
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deviations should be accounted for. Unless indicated otherwise, parts are parts by weight,

temperature is in °C or is at room temperature, and pressure is at or near atmospheric.

EXAMPLE 1 — PREPARATION OF ORAL DOSAGE FORM

PCT/IB2010/003106

In a preferred embodiment the combination is administered in a capsule oral dosage form,

wherein the capsule houses one or more soft-gel capsules for the palonosetron and one or more

hard tablets for the netupitant. Table 1 below describes a representative formulation for a soft-

gel capsule containing 0.5 mg of palonosetron, suitable for inclusion in such a hard outer shell.

TABLE |: REPRESENTATIVE SOIFT-GEL FORMULATION

Ingredient Approximate Amount Function
(mg/Capsule)
Fill Solution
Palonosetron HCI 0.56' Active
Mono- and di-glycerides of Capryl/Capric 62.19 Solvent vehicle
Acid (Capmul MCM)
Glycerin, anhydrous, USP/Ph Eur 3.37 Plasticizer
Polyglyceryl oleate (Plurol Oleique CC 497) 0.87 Surfactant
Purified water, USP/Ph Eur 2.94 Co-solvent
Butylated hydroxyanisole (BHA), NF/Ph Eur 0.07 Antioxidant
Nitrogen -
Theoretical fill weight 70.00 mg
Gelatine Capsule Shell, 1.5-oval (Catalent Pharma Solutions)”

Gelatine (type 195), NF/Ph Eur - Shell
Sorbitol Special/Glycerin Blend 50/50 - Plasticizer
Titanium dioxide, USP/Ph Eur - Colorant/Opacifier
Purified water, USP/Ph Eur - Solvent

'Corresponds to 0.50 mg. free base

*Quantitative composition of capsule shell is proprietary to Catalent Pharma Solutions

Table 2 below describes a representative formulation for a tablet containing 100 mg. of

netupitant, suitable for inclusion in a hard shell.

249



WO 2011/061622 PCT/IB2010/003106

TABLE 2: REPRESENTATIVE TABLET FORMULATION

Ingredient Approximate Amount Function
(mg/Tablet)

Netupitant, milled 100 Active
Microcrystalline cellulose pH 101 20.5 Diluent and disintegrant
Sucrose Lauric Acid Esters 10.0 Surfactant
Polyvinilpyrrolidone K30 7.0 Binder
Sodium croscaramellose 3.0 Disintegrant
Colloidal Silicon Dioxide 3.0 Glidant
Sodium Stearyl Fumarate 1.0 Lubricant
Magnesium Stearate 0.5 Lubricant
Total weight 145 mg

EXAMPLE 2 — PHARMACOKINETICS OF COMBINED DOSAGE FORM

Objective

The effects of palonosetron on the pharmacokinetics (PK) of netupitant and the effects of

netupitant on the PK of palonosetron were examined in healthy volunteers.

Methods

A randomized, open, 3-way crossover study was conducted. Each subject participated in
3 treatment periods, each lasting approximately 12 days (Day -1 to Day 11). The treatment
periods were separated by wash-out periods of no less than 14 days (between Day 1 of any 2
consecutive treatment periods).

The following treatments were investigated:

Treatment A: oral netupitant 450 mg. administered as single dose of three 150 mg.
capsules.

Treatment B: oral palonosetron 0.75 mg. and oral netupitant 450 mg. administered
simultaneously as three capsules of 150 mg. netupitant followed by 1 capsule of 0.75 mg.

palonosetron.

Treatment C: oral palonosetron 0.75 mg. administered as single dose as one 0.75 mg.

capsule.
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Doses were administered under fasting conditions. Subjects fasted over-night for
approximately 10 hours. Water, however, was permitted up to 1 hour pre-dose. Food intake was
permitted 4 hours post-dose, and water was allowed ad libitum 1 hour post-dose.

Doses were administered with the subject in an upright position. The subjects remained
in an upright position for 4 hours post-dose. The capsules were swallowed whole with
250 mL of room-temperature tap water. Repeated PK blood sampling (for netupitant and/or

palonosetron) was performed.
Results

The primary PK variables assessed for netupitant and palonosetron were the maximum
plasma concentration observed (Chax), the area under the plasma concentration versus time curve
from time zero to the last quantifiable sampling time point (t) (AUCy.), and the area under the
plasma concentration versus time curve from time zero to infinity (AUCo.iqr). The secondary PK
variables assessed were the terminal elimination half-life (ti2,), and the time at which the
maximum plasma concentration was observed (tn.x). Results are depicted in below Tables 3 and

4, as well as Figures 2 and 3.

Table 3: Summary of Netupitant Pharmacokinetic Parameters

Parameter Netupitant 450 mg

Palonosetron 0.75 mg
+ Netupitant 450 mg

AUCq. [h*pg/L]

22808 (7270)

22775 (10064)

AUCq.inr [h*pg/L]

25927 (10156)

26241 (13219)

Crnax [pe/L]

650.2 (257.8)

659.7 (325.7)

tmax (h)

4.50 (3.00 ; 24.00)

4.50 (3.00 ; 23.95)

t‘/z,z (h)

71.81 (37.10; 261.61)

78.31 (50.17 ; 196.13)

Mean and SD are shown, except for t,,,, and t,,, where median and range are shown.

As can be seen in Table 4 below, palonosetron shows a better pharmacokinetic profile
when combined with Netupitant as opposed to administered as a single dose of palonosetron, for

example, the greater AUC, the larger Cyax, the shorter t,x (the median ty,.x was 0.5 hour shorter

after administration of palonosetron in combination with netupitant), and the longer ti; ,.
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Table 4: Summary of Palonosetron Pharmacokinetic Parameters

Parameter

Palonosetron 0.75 mg

Palonosetron 0.75 mg +
Netupitant 450 mg

AUC,, [h*pg/L]

67415 (19554)

74230 (24866)

AUC, s [h*pg/L]

70813 (20415)

77254 (25402)

Coa [Mg/L] 1638.4 (415.5) 1863.1 (487.1)
tmae (D) 5.02 (4.00 ; 8.00) 4.50 (3.00 ; 6.02)
t,., (h) 34.73 (19.61 ; 70.46) 36.91 (20.23 ; 56.08)

Mean and SD are shown, except for t,,,, and t,, where median and range are shown.

EXAMPLE 3: NETUPITANT + DEXAMETHASONE DRUG INTERACTION STUDY

The effect of netupitant on orally administered dexamethasone pharmacokinetics was

evaluated in this study. This was a randomized, open, 3-period crossover study utilizing an

incomplete Latin Square design where subjects were given dexamethasone alone, or oral

Netupitant 100 mg., 300 mg. or 450 mg. each given with dexamethasone. Netupitant was given

orally on Day 1 only. The dexamethasone regimen for each treatment was 20 mg. orally Day 1,

followed by 8 mg. orally every 12 hours from Day 2 through Day 4. Nineteen subjects (12 male

and 7 female) completed the study (i.e., all 3 treatment periods).

Mean plasma concentrations of dexamethasone were higher when dexamethasone was

co-administered with netupitant (Figure 4). The increase appeared to be dependant on the

netupitant exposure.

The AUCo-24 (Day 1) of dexamethasone increased 1.5, 1.7 and 1.8-fold with co-

administration of 100, 300 and 450 mg. netupitant, respectively. The AUC24-36 (Day 2) of
dexamethasone increased 2.1, 2.4 and 2.6-fold and AUCs4-108 and AUCs4-inf (Day 4) increased

1.7, 2.4 and 2.7-fold, with co-administration of 100, 300 and 450 mg. netupitant, respectively.

Dexamethasone Cmax on Day 1 was only slightly affected by co-administration of netupitant (1.1-

fold increase during co-administration with 100 and 300 mg. netupitant, respectively, and 1.2-

fold increase during co-administration with 450 mg. netupitant). Cmax on Day 2 and Day 4 was

increased approximately 1.7-fold in subjects administered netupitant. Dexamethasone Cmin on

Days 2-4 was increased approximately 2.8, 4.3 and 4.6-fold with co-administration of 100, 300

and 450 mg. netupitant, respectively. This clearly shows that the co-administration of netupitant

and dexamethasone enhances the bioavailability of dexamethasone and provides a better

therapeutic window of dexamethasone.
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EXAMPLE 4: NETUPITANT PET RECEPTOR OCCUPANCY STUDY

This was a randomized, open-label, positron emission tomography (PET) study using
11C-GR205171 as tracer in 6 healthy male volunteers (2 per dose level) receiving single doses of
netupitant (100, 300 or 450 mg) to investigate the degree of occupancy of NK; receptors in
human brain, and to determine the relationship between plasma concentration of netupitant and
NK, receptor occupancy (RO).

The anticipated high NK;-RO (90% or higher) close to the expected Cmax (6 hours post
dose) was reached for striatum, occipital cortex, frontal cortex and anterior cingulate in 3 of 6
subjects of whom 1 received 300 mg. and 2 received 450 mg. of netupitant as a single oral dose.

All doses showed a relatively long duration of blockade of NK; receptors and the decline
over time was dose dependent. In the 100 mg. dose group, 4 of 6 regions still had a mean NK;-
RO over 70% at 96 hours post dose. In the highest dose group (450 mg), 5 of 6 regions had a
mean NK;-RO of 80% or higher at 96 hours post dose. A comparison of the results for the dose
groups (100 mg., 300 mg. and 450 mg) showed a consistent but small increase in NK;-ROs with

increasing netupitant dose. (Figure 5)

EXAMPLE 5: CLINICAL EFFICACY STUDY

A phase 2 trial evaluated three single doses of netupitant combined with palonosetron and
dexamethasone compared to palonosetron alone and dexamethasone to obtain dose ranging
information for netupitant used with oral palonosetron in the CINV patient population.

The objective of the study was to compare the efficacy and safety of three single oral
doses of netupitant combined with oral palonosetron and given with dexamethasone, versus oral
palonosetron-alone given with dexamethasone (without netupitant) for the prevention of highly
emetogenic chemotherapy (HEC)-induced nausea and vomiting. The FDA-approved oral
aprepitant regimen given with IV ondansetron and dexamethasone was included in the study as
an active comparator for exploratory purposes. The FDA-approved oral palonosetron 0.5 mg.
dose was used in each applicable treatment group in this study.

This was a multicenter, randomized, double-blind, double-dummy, parallel group,
stratified study. Eligible patients were randomized (stratified by gender) to one of the following

treatment groups:
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Group 1 — 0.5 mg. oral palonosetron on Day 1 (with an oral dexamethasone standard regimen: 20
mg. on Day 1 and 8 mg. BID from Day 2 through Day 4)

Group 2 — 100 mg. oral netupitant plus 0.5 mg. oral palonosetron on Day 1 (with an oral
dexamethasone adjusted regimen*: 12 mg. on Day 1 and 8 mg. daily from Day 2
through Day 4)

Group 3 — 200 mg. oral netupitant plus 0.5 mg. oral palonosetron on Day 1 (with an oral

dexamethasone adjusted regimen®: 12 mg. on Day 1 and 8 mg. daily from Day 2 to
Day 4)

Group 4 — 300 mg. oral netupitant plus 0.5 mg. oral palonosetron on Day 1 (with dexamethasone
adjusted regimen®: 12 mg. on Day 1 and 8 mg. daily from Day 2 to Day 4)

Group 5 — 125 mg. oral aprepitant plus IV ondansetron 32 mg. (both on Day 1) then 80 mg. oral
aprepitant on Day 2 and Day 3, (all with an oral dexamethasone adjusted regimen: 12
mg. on Day 1 and 8 mg. daily from Day 2 through Day 4)

In addition, a Group 6 was added to the analysis for comparative purposes, based on the

results reported by Grunberg et al., Support Cancer Care (2009) 17:589-594:

Group 6 — 285 mg. oral aprepitant plus 20 mg. oral dexamethasone plus 0.2 mg. palonosetron i.v.
(all on Day 1) then 80 mg. oral aprepitant

The primary efficacy endpoint was the complete response rate (defined as no emetic
episodes, no rescue medication) within 120 hours after the start of the highly emetogenic

chemotherapy administration. Secondary efficacy endpoints were:

o Complete response for the 0-24 hour interval (acute phase); and for the 25-120 hour
interval (delayed phase);

¢ Complete protection (defined as no emesis, no rescue therapy, no significant nausea);
Total control (defined as no emesis, no rescue therapy and no nausea); No nausea
(maximum VAS <5 mm); No significant nausea (maximumVAS <25 mm); No rescue
medication; No emesis. These endpoints were evaluated for the 0-120 hour interval
(overall), acute and delayed phase.

o Time to first emetic episode, Time to first rescue medication, Time to treatment failure
(based on time to the first emetic episode or time to the first rescue medication,
whichever occurs first);
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e Severity of nausea for the overall, acute and delayed phase; * Patient global satisfaction
with anti-emetic therapy by means of VAS for each 24 hour interval.

Complete response rates are summarized in Table 5. The percent of patients with

complete response over 0-120 hours after start of cisplatin administration was 76.5% in the

palonosetron alone group and 87.4%, 87.6%, and 89.6% in the netupitant 100 mg., 200 mg., and

300 mg. groups, respectively. Differences from palonosetron-alone were greater than 10%

(10.9% to 13.2%). All doses of netupitant were statistically superior to palonosetron alone (p-

value=0.004 for the netupitant 300 mg. combination group).

TABLE 5: COMPLETE RESPONSE RATE FOR THE OVERALL,
ACUTE AND DELAYED PHASE: MFAS Population

Efficacy endpoint

Palo alone
(n=136)

PPalo + Netu

PPalo + Netu

Palo + Netu

Aprepitant
Regimen

Difference from Palo alone (%)

p-value (*)

Percent of Patients

89.7

Difference from Palo alone (%)

alue (*)

Percent of Patents

Difference from Palo alone (%)

8.7

p-value (*)

0.010

0.043

(*) p-value from logistic regression analysis, aprepitant p-value from post-hoc logistic regression analysis.

Table 6 summarizes results for main secondary endpoints. In the overall phase, 76.5% of

patients in the palonosetron-alone group did not experience emesis, while §7.4, 8§7.6, and 91.1%

of patients did not experience emesis in the netupitant 100 mg., 200 mg. and 300 mg.

combination groups, respectively (p<0.05 for all doses).
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TABLE 6: SUMMARY OF SECONDARY EFFICACY
RESULTS: PERCENT OF PATIENTS, MFAS POPULATION

Palo + Netu | Palo + Netu | Palo + Netu | Aprepitant | Palo+Aprep
100 mg 300 mg Regimen 285 mg
1)

Palo alone

Efficacy endpoint (n=136)

Overall
Acute 89.7 93.3 92.7 98.5*
Delayed 80.1 90.4* 91.2%* 91.9*

Overall . . 100
Acute . . 100
Dclaycd 100

Overall 58.2 32
Acute 77.6 59
Dela

Overall 79.4 80.0 86.1 89.6* 85.8 56
Acute 93.4 94.1 04.2 98.5% 94.0 79
Delayed 80.9 81.5 89.8* 90.4* 88.1 59
Overall 50.0 54.8 61.3 59.3 56.0
Acute 71.3 71.9 76.6 80.0 74.6
Delayed 52.2 59.3 65.0%* 65.9* 58.2

Overa . . 3. . 5
Acute 87.5 88.3 97.0* 89.6 76
Delayed 73.5 80.0 87.6* 84.4* 82.1 66

* p-value <0.05 compared with palonosetron-alone; aprepitant comparisons p-values calculated by post-hoc analysis
** As reported by Grunberg et al., Support Cancer Care (2009) 17:589-594

EXAMPLE 7: COMPARATIVE RESULTS OF APREPITANT DOSING REGIMEN

The following Table 8 reports the results observed for an aprepitant dosing regimen, as
described in the FDA approved prescribing information for aprepitant, which demonstrates,
among other things, that aprepitant has no meaningful effect on nausea. Table 7 reports the

dosing regimen:

TABLE 7

Sprapiant 20 v
Dexamethascons B mg PC

; sthasons 13
Crmansstron 37 oy
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TABLE 8
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Throughout this application, various publications are referenced. The disclosures of

these publications in their entireties are hereby incorporated by reference into this application in

order to more fully describe the state of the art to which this invention pertains. It will be

apparent to those skilled in the art that various modifications and variations can be made in the

present invention without departing from the scope or spirit of the invention. Other

embodiments of the invention will be apparent to those skilled in the art from consideration of

the specification and practice of the invention disclosed herein. It is intended that the

specification and examples be considered as exemplary only, with a true scope and spirit of the

invention being indicated by the following claims.
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CLAIMS

A method of treating nausea and vomiting for five consecutive days in a patient in need
thereof, comprising:

a) administering to said patient on day one netupinant or a pharmaceutically
acceptable salt thereof, in a therapeutically effective amount which is effective to treat
nausea and vomiting during the acute and delayed phases of emesis, and which enters the
systemic circulation, crosses the blood brain barrier and occupies at least 70% of NK;
receptors in the striatum seventy-two hours after said administration;

b) administering to said patient on day one a therapeutically effective amount of a 5-
HT; antagonist or a pharmaceutically acceptable salt thereof, which is effective to treat
nausea and vomiting during the acute and delayed phases; and

c) administering to said patient on day one a first dose of dexamethasone which is
ineffective against nausea and vomiting when administered alone, but effective against
nausea and vomiting when administered in combination with said netupitant, wherein
said first dose comprises from 50 to 70% of a minimum effective dose when administered
alone.

The method of claim 1, further comprising: d) administering to said patient, on days two,
three and four, a second dose of dexamethasone which is ineffective against nausea and
vomiting when administered alone, but effective against nausea and vomiting when
administered in combination with said netupitant, wherein said second dose comprises
from 40 to 60% of a minimum effective dose when administered alone.

The method of claim 1 or 2, wherein said netupitant occupies at least 80% of NK;
receptors in the striatum seventy-two hours after said administration.

The method of any one of claims 1 to 3, wherein only one dose of netupitant or a
pharmaceutically acceptable salt thereof is administered during said five days.

The method of any one of claims 1 to 4, wherein only one dose of netupitant or a
pharmaceutically acceptable salt thereof is administered during said five days, and said
one dose is administered orally.

The method of any one of claims 1 to 5, wherein said therapeutically effective amount of
netupitant comprises from about 200 to about 400 mg. of netupitant or a pharmaceutically

acceptable salt thereof.
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7) The method of any one of claims 1 to 6, wherein said therapeutically effective amount of
netupitant comprises about 300 mg. of netupitant as a free base.

8) The method of any one of claims 1 to 7, wherein said therapeutically minimum effective
dose of dexamethasone when administered alone comprises from about 16 mg to about
20 mg of dexamethasone.

9) The method of any one of claims 1 to 8, wherein only one dose of 5-HT; antagonist or a
pharmaceutically acceptable salt thereof is administered during said five days.

10) The method of any one of claims 1 to 9, wherein the 5-HT5 antagonist is ondansetron or
palonosetron.

11) The method of any one of claims 1 to 10, wherein said therapeutically effective amount
of 5-HTs antagonist comprises from about 0.25 to about 0.75 mg. of palonosetron or a
pharmaceutically acceptable salt thereof.

12) The method of any one of claims 1 to 11, wherein said therapeutically effective amount
of 5-HT; antagonist comprises about 0.56 mg. of palonosetron hydrochloride,

corresponding to about 0.5 mg of palonosetron as a free base.

13) The method of any one of claims 1 to 12, wherein said palonosetron is administered
orally.

14) The method of any one of claims 1 to 13, comprising orally administering:
a) about 300 mg. of netupitant as a free base on day one;
b) about 0.56 mg. of palonosetron hydrochloride, corresponding to about 0.5 mg of

palonosetron as a free base, on day one; and

c) about 12 mg. of dexamethasone on day one.
15) The method of any one of claims 1 to 14, comprising orally administering:
a) about 300 mg. of netupitant as a free base on day one;
b) about 0.56 mg. of palonosetron hydrochloride (corresponding to about 0.5 mg of

palonosetron as a free base) on day one;
c) about 12 mg. of dexamethasone on day one; and
d) about 8 mg. of dexamethasone on days two, three and four.
16) A method of treating nausea and vomiting for a period of five consecutive days in a
patient in need thereof, comprising administering to said patient netupinant or a

pharmaceutically acceptable salt thereof, in a therapeutically effective amount which is

29

259



17)

18)

19)

20)

21)

WO 2011/061622 PCT/IB2010/003106

effective to treat nausea and vomiting during the acute and delayed phases of emesis, and
which enters the systemic circulation, crosses the blood brain barrier and occupies at least
70% of NK, receptors in the striatum seventy-two hours after said administration.

The method of claim 16, wherein said netupitant occupies at least 80% of NK; receptors
in the striatum seventy-two hours after said administration

The method of claim 16 or 17, further comprising:

a) administering to said patient on day one a first dose of dexamethasone which is
ineffective against nausea and vomiting when administered alone, but effective against
nausea and vomiting when administered in combination with said netupitant, wherein
said first dose comprises from 50 to 70% of a minimum effective dose when administered
alone; and

b) if said patient is subject to highly emetogenic chemotherapy, administering to said
patient, on days two, three and four, a second dose of dexamethasone which is ineffective
against nausea and vomiting when administered alone, but effective against nausea and
vomiting when administered in combination with said netupitant, wherein said second
dose comprises from 40 to 60% of a minimum effective dose when administered alone.
The method of any one of claims 16 to 18§, further comprising administering a
therapeutically effective amount of a 5-HT; antagonist.

The method of any one of claims 16-19, wherein said therapeutically effective amount of
netupitant comprises from about 200 to about 400 mg. of netupitant or a pharmaceutically
acceptable salt thereof, said therapeutically effective amount of 5-HT3 antagonist
comprises from about 0.25 to about 0.75 mg. of palonosetron or a pharmaceutically
acceptable salt thereof, and said therapeutically minimum effective dose of
dexamethasone when administered alone comprises from about 16 mg to about 20 mg of
dexamethasone.

The method of any one of claims 16-20, wherein:

a) only one dose of netupitant is administered during said five days on day one,
comprising about 300 mg. of netupitant as the free base; and

b) administering about 12 mg. of dexamethasone on day one; and

c) if said patient is undergoing highly emetogenic chemotherapy, administering

about 8 mg. of dexamethasone on days two, three and four.
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22) The method of claim 21, further comprising administering only one dose of a 5-HT;
antagonist during said five days on day one, comprising about 0.56 mg. of palonosetron
hydrochloride, corresponding to about 0.5 mg of palonosetron as a free base.

23) The method of any one of claims 1-22, wherein said nausea and vomiting is
chemotherapy induced nausea and vomiting (“CINV”), radiation therapy induced nausea
and vomiting (“RINV”), or post-operative nausea and vomiting (“PONV?”).

24) The method of any one of claims 1-22, wherein said nausea and vomiting is induced by
moderately or highly emetogenic chemotherapy.

25) The method of any one of claims 1-24, comprising administering moderately or highly
emetogenic chemotherapy within from about one hour to about two hours of said
administration of said netupitant or pharmaceutically acceptable salt thereof.

26) The method of any one of claims 1-25, comprising treating nausea and vomiting in
response to highly emetogenic chemotherapy during the acute phase, or in response to
highly emetogenic chemotherapy during the delayed phase, or in response to moderately
emetogenic chemotherapy during the acute phase, or in response to moderately
emetogenic chemotherapy during the delayed phase.

27) A method of treating nausea and vomiting in a human subject in need thereof, during the
acute and/or delayed phases of CINV in response to moderately or highly emetogenic
chemotherapy, comprising administering a therapeutically effective amount of netupitant,
or a pharmaceutically acceptable salt thereof, and a therapeutically effective amount of
palonosetron, or a pharmaceutically acceptable salt thereof, before said chemotherapy.

28) The method of claim 27, comprising orally administering from about 200 to about 400
mg. of netupitant or a pharmaceutically acceptable salt thereof, and from about 0.25 to
about 0.75 mg. of palonosetron or a pharmaceutically acceptable salt thereof.

29) The method of claim 27 or 28, comprising orally administering about 300 mg. of
netupitant as the free base, and about 0.56 mg. of palonosetron hydrochloride.

30) The method of any one of claims 27-29, further comprising, if said patient is subject to
highly emetogenic chemotherapy, administering a sub-therapeutic dose of

dexamethasone on days one, two, three and four.
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31) The method of any one of claims 27-30, further comprising, if said patient is undergoing
highly emetogenic chemotherapy, orally administering 12 mg. of dexamethasone on day
one, and 8 mg. of dexamethasone on days two, three and four,

32) The method of any one of claims 1-31, wherein netupitant potentiates the therapeutic
effect of dexamethasone.

33) The method of any one of claims 1-32, wherein netupitant promotes bioavailability of
palonosetron.

34) An orally administered dosage form comprising a combination of palonosetron and an
NKI1 antagonist, or a pharmaceutically acceptable salt or prodrug thereof, comprising:

a) an outer shell;

b) one or more NK1 antagonist units housed within said outer shell, each comprising
said netupitant or pharmaceutically acceptable salt or prodrug thereof and one or
more pharmaceutically acceptable excipients; and

c) one or more palonosetron units housed within said outer shell, each comprising
said palonosetron or pharmaceutically acceptable ester or prodrug thereof and one
or more pharmaceutically acceptable excipients;

wherein said dosage form comprises (3S)-3-[(3aS)-1-oxo- 2,3,3a,4,5,6-hexahydro-1H-

benzo[de] isoquinoline-2-yl]-1-azoniabicyclo[2.2.2]octan-1-olate in an amount that does

not exceed 3 wt.%.

35) The dosage form of claim 34, comprising about 0.56 mg. of palonosetron hydrochloride
and from about 100 to about 500 mg, or from about 200 to about 400 mg, or about 300
mg of netupitant or a pharmaceutically acceptable salt thereof.

36) The dosage form of claim 34 or 35, wherein said one or more NK1 antagonist units are in
the form of one or more orally administered tablets, and said palonosetron units are in the
form of one or more orally administered soft-gel capsules.

37) The dosage form of any one of claims 34 to 36, wherein each of said tablets comprises
from about 50 to about 200 mg, or from about 100 to about 150 mg, or about 100 mg of
netupitant.

38) The capsule of any one of claims 34 to 37, wherein said outer shell of said capsule has an

oxygen permeability of less than 1.0 x 107 ml-cm/(cm*-24 hr. atm).
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39) The capsule of any one of claims 34 to 38, wherein each of said soft-gel capsules
comprises an inner fill composition comprising from 0.1 to 2.0 mg. of palonosetron
hydrochloride.

40) The capsule of any one of claims 34 to 39, wherein each of said soft-gel capsules
comprises an inner fill composition comprising from 75 to 98 wt.% of one or more
lipophilic components.

41) The capsule of any one of claims 34 to 40, wherein each of said soft-gel capsules
comprises an outer shell having an oxygen permeability of less than 1.0 x 10~
ml-cm/(cm”24 hr. atm).

42) An orally administered capsule dosage form comprising:

a) an outer shell;

b) one or more tablets housed within said outer shell, each comprising an NKI1
antagonist or a pharmaceutically acceptable salt or prodrug thereof and one or
more pharmaceutically acceptable excipients; and

c) one or more soft-gel capsules housed within said outer shell, each comprising
palonosetron or a pharmaceutically acceptable ester or prodrug thereof and one or
more pharmaceutically acceptable excipients;

wherein said dosage form comprises (3S)-3-[(3aS)-1-o0x0-2,3,3a,4,5,6-hexahydro-1H-

benzo[de] isoquinoline-2-yl]-1-azoniabicyclo[2.2.2]octan-1-olate in an amount that does

not exceed 3 wt.%.

43) The capsule of claim 42 comprising about 0.56 mg. of palonosetron hydrochloride and
from about 100 to about 500 mg, or from about 200 to about 400 mg, or about 300 mg of
netupitant.

44) The capsule of claim 42 or 43, wherein said outer shell of said capsule has an oxygen
permeability of less than 1.0 x 107 ml-cm/(cm*-24 hr. atm).

45) The capsule of any one of claims 42 to 44, wherein each of said tablets comprises from
about 50 to about 200 mg, or from about 100 to about 150 mg, or about 100 mg of
netupitant or a pharmaceutically acceptable salt thereof.

46) The capsule of any one of claims 42 to 45, wherein each of said soft-gel capsules
comprises an outer shell having an oxygen permeability of less than 1.0 x 107

ml-cm/ (cm2-24 hr. atm).
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The capsule of any one of claims 42 to 46, wherein said soft-gel capsule comprises an
inner fill composition comprising from 0.1 to 2.0 mg. of palonosetron hydrochloride.

The capsule of any one of claims 42 to 47, wherein said soft-gel capsule comprises an
inner till composition comprising from 75 to 98 wt.% of one or more lipophilic
components.

The dosage form or capsule of any one of claims 34 to 48, wherein netupitant and
palonosetron are formulated in separate form and then combined in one dosage.

A method of treating emesis comprising administering to a human in need thereof the
dosage form of any one of claims 34-51.

The method of claim 50 wherein said emesis is delayed-onset emesis.
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Docket No.: HHC002US6/C0O001
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Trento et al. Customer No.: 140619

Application No.: 15/003,327 Confirmation No.: 1097

Filing Date: 01-21-2016 Art Unit: 1612

N’ N N N N N N’

For:  COMPOSITIONS AND METHODS FOR ) Examiner: WEBB, WALTER E.
TREATING CENTRALLY MEDIATED )
NAUSEA AND VOMITING )

AMENDMENT AFTER FINAL

Commissioner for Patents
Alexandria, VA 22313-1450
Dear Sir:
In response to the Final Rejection notified in the above-referenced application on
September 1, 2016, please enter the following amendments and consider the following remarks.
A REPLACEMENT CLAIM SET begins on page 2.
REMARKS begin on page 6.
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REPLACEMENT CLAIM SET

1)-15) (CANCELED)

16)

17)

18)

19)
20)
21)

(CURRENTLY AMENDED) A method of treating nausea and vomiting from an emesis-
inducing event for a period of five consecutive days in a patient in need thereof, comprising
administering to said patient netupitant or a pharmaceutically acceptable salt thereof, in a
therapeutically effective amount which is effective to treat nausea and vomiting during the
acute and delayed phases of emesis, and which enters the systemic circulation, crosses the
blood brain barrier and occupies 70% or more of NK; receptors in the striatum seventy-
two hours after said administration, wherein said therapeutically effective dose eemprises
consists of a single dose of netupitant or pharmaceutically acceptable salt thereof
administered on day one of said five consecutive days.

(PREVIOUSLY PRESENTED) The method of claim 16, wherein said netupitant occupies
80% or more of NK receptors in the striatum seventy-two hours after said administration.
(PREVIOUSLY PRESENTED) The method of claim 16, further comprising: a)
administering to said patient on day one a first dose of dexamethasone which is ineffective
against nausea and vomiting when administered alone, but effective against nausea and
vomiting when administered in combination with said netupitant, wherein said first dose
comprises from 50 to 70% of a minimum effective dose when administered alone; and b)
if said patient is subject to highly emetogenic chemotherapy, administering to said patient,
on days two, three and four, a second dose of dexamethasone which is ineffective against
nausea and vomiting when administered alone, but effective against nausea and vomiting
when administered in combination with said netupitant, wherein said second dose
comprises from 40 to 60% of a minimum effective dose when administered alone.
(CANCELED)

(CANCELED)

(PREVIOUSLY PRESENTED) The method of claim 16 wherein: a) only one dose of
netupitant is administered during said five days on day one, comprising about 300 mg. of

netupitant as the free base; and b) administering about 12 mg. of dexamethasone on day
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22)
23)

24)

25)

26)
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one; and c) if said patient is undergoing highly emetogenic chemotherapy, administering
about 8 mg. of dexamethasone on days two, three and four.

(CANCELED)

(PREVIOUSLY PRESENTED) The method of claim 16 wherein said nausea and vomiting
is chemotherapy induced nausea and vomiting ("CINV"), radiation therapy induced nausea
and vomiting ("RINV"), or post-operative nausea and vomiting ("PONV").
(PREVIOUSLY PRESENTED) The method of claim 16 wherein said nausea and vomiting
is induced by moderately or highly emetogenic chemotherapy.

(PREVIOUSLY PRESENTED) The method of claim 16 comprising administering
moderately or highly emetogenic chemotherapy within from about one hour to about two
hours of said administration of said netupitant or pharmaceutically acceptable salt thereof.
(PREVIOUSLY PRESENTED) The method of claim 16 comprising treating nausea and
vomiting in response to highly emetogenic chemotherapy during the acute phase, or in
response to highly emetogenic chemotherapy during the delayed phase, or in response to
moderately emetogenic chemotherapy during the acute phase, or in response to moderately

emetogenic chemotherapy during the delayed phase.

27) -51) (CANCELED)

52)

53)

54)

(PREVIOUSLY PRESENTED) The method of claim 16, comprising orally administering
from about 200 to about 400 mg of netupitant as the free base.

(PREVIOUSLY PRESENTED) The method of claim 16, comprising orally administering
about 300 mg of netupitant as the free base.

(CURRENTLY AMENDED) A method of treating nausea and vomiting in response to an
emesis-inducing event for a period of five consecutive days in a patient in need thereof,
comprising administering to said patient netupitant or a pharmaceutically acceptable salt
thereof, in a therapeutically effective amount which is effective to treat nausea and
vomiting during the acute and delayed phases of emesis, wherein said therapeutically
effective amount of netupitant or pharmaceutically acceptable salt thereof is administered

on day one of said five consecutive days without further administration of netupitant or a

pharmaceutically acceptable salt thereof during said five consecutive days.
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55)

56)

57)

58)

59)

60)

61)

62)

63)
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(PREVIOUSLY PRESENTED) The method of claim 54, comprising orally administering
from about 200 to about 400 mg of netupitant as the free base.

(PREVIOUSLY PRESENTED) The method of claim 54, comprising orally administering
about 300 mg of netupitant as the free base.

(NEW) A method of treating chemotherapy induced nausea and vomiting (CINV) for five
consecutive days comprising inducing in a subject receiving chemotherapy blood levels of
netupitant effective to treat said CINV prior to administration of chemotherapy in said
subject, without administering netupitant or a pharmaceutically acceptable salt thereof after
said inducing during said five consecutive days.

(NEW) The method of claim 57, wherein when said chemotherapy is highly emetic
chemotherapy, the chemotherapy is selected from the group consisting of carmustine,
cisplatin, cyclophosphamide > 1500 mg/m?, dacarbazine, dactinomycin, mechlorethamine,
streptozotocin and combinations thereof.

(NEW) The method of claim 57, wherein when said chemotherapy is moderately emetic
chemotherapy, the chemotherapy is selected from the group consisting of carboplatin,
cyclophosphamide < 1500 mg/m’, cytarabine > 1 mg/m” daunorubicin, doxorubicin,
epirubicin, idarubicin, ifosfamide, irinotecan, oxaliplatin and combinations thereof.
(NEW) The method of claim 57, wherein said chemotherapy is selected from the group
consisting of carboplatin, cyclophosphamide, cytarabine > 1 mg/m?® daunorubicin,
doxorubicin, epirubicin, idarubicin, ifosfamide, irinotecan, carmustine, -cisplatin,
dacarbazine, dactinomycin, mechlorethamine, streptozotocin, oxaliplatin and
combinations thereof.

(NEW) The method of claim 57, wherein said treatment of CINV is defined as no emetic
episodes and no use of rescue medication following said chemotherapy.

(NEW) The method of claim 57, wherein: a) said blood levels are induced by an
intravenous anti-emetic regimen administered prior to said chemotherapy; and b) said
regimen is effective to treat said CINV for a five-day period after said chemotherapy.
(NEW) The method of claim 57, wherein: a) said treatment of CINV is defined as no emetic

episodes and no use of rescue medication following said chemotherapy b) said blood levels
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64)

65)

66)

67)

68)

69)

70)

71)
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are induced by an intravenous anti-emetic regimen administered prior to said
chemotherapy; and ¢) said regimen is effective to treat said CINV for a five-day period
after said chemotherapy.

(NEW) The method of claim 63, wherein said netupitant occupies at least 70% of said
patient's striatum NK1 receptors ninety-six hours after said administration.

(NEW) The method of claim 63, wherein said chemotherapy is highly emetogenic
chemotherapy, said netupitant blood levels are effective to treat said CINV during the acute
and delayed phases of said CINV, and said palonosetron blood levels are effective to treat
said CINV during the acute phase of said CINV.

(NEW) The method of claim 63, wherein said chemotherapy is moderately emetogenic
chemotherapy, said netupitant blood levels are effective to treat said CINV during the acute
and delayed phases of said CINV, and said palonosetron blood levels are effective to treat
said CINV during the acute phase of said CINV.

(NEW) The method of claim 63, wherein said chemotherapy is highly emetogenic
chemotherapy, and said regimen is effective to prevent or reduce the severity of nausea
during the acute and delayed phases.

(NEW) The method of claim 63, wherein said chemotherapy is moderately emetogenic
chemotherapy, and said regimen is effective to prevent or reduce the severity of nausea
during the acute and delayed phases.

(NEW) The method of claim 63, wherein said chemotherapy comprises cisplatin.

(NEW) The method of claim 63, wherein said chemotherapy comprises carboplatin,
cisplatin, oxaliplatin, or doxorubicin.

(NEW) The method of claim 63, wherein said chemotherapy comprises cyclophosphamide.
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REMARKS

Status of Claims

After the amendment, claims 16-18, 21, 23-26, and 52-71 are pending. Claims 16 and 54
are amended to further clarify that only one dose of netupitant is administered during the five-day
period of acute and delayed emesis. Claims 57-71 are added based generally on claims 4 ef seq.
from U.S. Patent No. 9,186,357, but omitting the requirement for palonosetron administration. No

new matter is added by the amendment.

Claim Rejections — 35 U.S.C. § 103

The Examiner continues to reject the pending claims as allegedly obvious over Reddy, a
general review article summarizing the major points from the 4™ Annual Future of Supportive
Therapy in Oncology conference in Dallas Texas on February 24-26, 2006. Reddy discusses
several developments in anti-emetics, and several NK1 antagonists either approved or under
development to supplement SHT3 and dexamethasone anti-emetic therapies. Reddy presents a
very high level overview of these NK1 antagonists, without explaining the scientific rationale
behind the use of NK1 antagonists, or the dosing regimen to be used for the NK1 antagonist.

For example, Reddy does not mention that NK1 antagonists were developed primarily to
treat emesis occurring during the delayed phase because most SHT3 antagonists are ineffective
during the delayed phase. Clinical research has shown, for the most part, that SHT3 antagonists
are unable to prevent emesis that occurs during the delayed phase. For example, in 2005, Geling
reported 10 separate clinical trials in which SHT3 antagonists were administered during the
delayed phase to treat delayed emesis. In 9 of these studies, the SHT3 antagonist failed to
statistically significantly reduce emesis during the delayed phase. A copy of Geling (2005) is
provided as NPL reference 2 in the information disclosure statement filed concurrently herewith.

Reddy also does not mention that acute phase emesis generally is mediated through the
SHT3 pathway, while delayed phase emesis generally is mediated through the NK 1 pathway. NK 1
antagonists and SHT3 antagonists complement each other, with the SHT3 antagonist acting first

during the acute phase, and the NK1 antagonist acting subsequently during the delayed phase.
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Hesketh explained this concept of mutual complementation in an article he published in 2003,

stating:

The difference in the time course of emesis blockade observed with two different
classes of receptor antagonists provides substantial evidence for involvement of
separate pathophysiological mechanisms in chemotherapy-induced vomiting.
Serotonin mediates the early vomiting process that occurs within 8—12 h following
cisplatin-based chemotherapy, after which time substance P acting at NKI1
receptors becomes the dominant mediator of vomiting.

See Hesketh (2003) abstract, NPL reference 1 in information disclosure statement filed
concurrently herewith.

Finally, Reddy does not mention any dosing regimens for NK1 antagonists. When the
current invention was made, clinicians used a variety of dosing regimens to prevent emesis during
the delayed phase. Geling (2005), for example, reports that clinicians would administer SHT3
antagonists several times during the delayed phase. It was also standard of care to administer a
corticosteroid such as dexamethasone during the delayed phase, in addition to the SHT3 antagonist.
See, e.g., the 1998 Guidelines from the Multinational Association of Supportive Care in Cancer
(MASCC) (NPL reference 3 in information disclosure statement filed concurrently herewith)
(recommending in Table 2 administration of dexamethasone plus metoclopramide or SHT3
antagonist during delayed phase, referring to studies in which the dexamethasone was administered
on all four days of the delayed emesis period). In addition, when this application was filed, FDA
had approved only one other NK antagonist, aprepitant, and the manufacturer (Merck) recommend
that this drug be administered three times, once before chemotherapy was initiated, and two
additional times on days two and three, to prevent emesis during the delayed phase. See FDA-
approved prescribing information for aprepitant cited as NPL reference 4 in information disclosure
statement filed concurrently herewith.

These references all suggested that the anti-emetic should be administered during the
delayed phase to treat delayed phase emesis, whether the antiemetic was a SHT3 antagonist, a

corticosteroid such as dexamethasone, or an NK 1 antagonist.
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Once this background is considered, it becomes abundantly clear that Reddy did not teach
or suggest the use of a single dose of netupitant to treat emesis for five consecutive days, without
administering a second dose during the five-day period. It also becomes clear that the ability of

netupitant to treat emesis during the acute phase is both surprising and unexpected.

Reddy does not support a prima facie case of obviousness because it fails to explain why a worker

of ordinary skill would have administered only one dose of netupitant over a five day period.

In support of his prima facie case of obviousness the Examiner cited Reddy, and takes the
position that it would have been obvious to administer only one dose of netupitant over a five-day
period following CINV because of the familiarity of working with NK1 antagonists such as
aprepitant. As stated by the Examiner on page 6 of the Office Action:

Thus, it would have been obvious to administer netupitant on day one of five
consecutive days. The familiarity of working with an NK-1 antagonist and its
intended use make obvious the administration of netupitant, as claimed, based on
the administration of other NK-1 antagonists, e.g. aprepitant.

This argument overlooks the fact that aprepitant is administered three times during the 5-
day emetic period following chemotherapy. See FDA Prescribing Information for Aprepitant
(NPL reference 4 in information disclosure statement cited concurrently herewith). Someone
following aprepitant’s teachings, as suggested by the Examiner, would administer netupitant three
times during the 5-day emetic period, not one time as recited in the pending claims, before
chemotherapy is even administered.

As noted above, the prior art generally taught that it was necessary to administer anti-
emetic medications during the delayed phase to prevent emesis. Geling (2005) described 10
clinical trials in which SHT3 antagonists were administered during the delayed phase. The
MASCC Guidelines recommended administration of dexamethasone multiple times during the
delayed phase, and FDA’s approved labeling for aprepitant instructed doctors to administer
aprepitant twice during the delayed phase. These references overwhelmingly taught the need to
administer an antiemetic during the delayed phase when trying to prevent emesis during the

delayed phase.
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Reddy does not contradict these teachings or say anything to suggest that netupitant did
not need to be administered during the delayed phase to prevent CINV. In the absence of any such

teachings, Reddy does not support a prima facie case of obviousness.

Netupitant’s efficacy during the acute phase is unexpected and further proves the patentability of

the claimed invention.

As shown in Table 5 of the instant specification, netupitant is able to treat emesis in the
acute phase, but aprepitant is not, when compared to a standard dosing regimen of palonosetron
and dexamethasone. The Examiner, however, refuses to acknowledge the significance of this
result, believing that one would expect netupitant to be effective during the acute phase. The

Examiner states in his office action that:

the Examiner was unable to confirm in the disclosure that treatment during the acute
phase was unexpected. As the Examiner understands, chemotherapy-induced
nausea and vomiting can be broadly categorized as acute or delayed and it is
important to treat during the acute phase (within 24 hrs.) to control the delayed
emesis. Therefore, artisan would have reasonably been expected to treat emesis
during the acute phase.

In essence, the Examiner believes that NK1 antagonists are effective during the delayed phase
because they control emesis during the acute phase.

However, as discussed above, the Examiner’s rationale is not supported by Reddy, and it
is inconsistent with teachings in Hesketh (2003) (NPL reference 1 in the Information Disclosure
Statement filed concurrently herewith). As Hesketh (2003) explains, “Serotonin [the natural
ligand for SHT3 receptors] mediates the early vomiting process that occurs within 8-12 h
following cisplatin-based chemotherapy, after which time substance P acting at NK1 receptors
becomes the dominant mediator of vomiting.” If, as Hesketh explains, the SHT3 pathway mediates
emesis during the acute phase, and the NK1 pathway is only implicated in the delayed phase, a

worker of ordinary skill would not expect netupitant to be effective during the acute phase.
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The ability of netupitant to treat emesis during the acute phase, when aprepitant was not,
as reported in Table 5, was unexpected, and further proves the patentability of the current

invention.

Non-statutory obviousness type double patenting

The Office Action also rejects the pending claims based on non-statutory obviousness-type
double patenting over various previously granted patents in the same family as this one:
e US. 8,623,826
e US. 9186357
e U.S. 9271975
While Applicant respectfully disagrees with the rejection, Applicant is filing a suitable terminal
disclaimer herewith out of a spirit of cooperation in order to have this application more promptly
allowed. Applicant is also filing a terminal disclaimer over U.S. 8,951,969 for the sake of good

order.

CONCLUSION

If there is any fee due in connection with this filing, please charge the fee to Deposit

Account No. 600254,

Respectfully submitted,

Sullivan IP Solutions, LLC By:  /Clark G. Sullivan/
PO Box 2252 Clark G. Sullivan
New York NY 10163 Reg. No. 36,942

404.483.9360

Customer No. 140619

10
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from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e){(2).

See attached certification statement.
X The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature [Clark G. Sullivan/ Date (YYYY-MM-DD) 2016-11-29
Name/Print Clark G. Sullivan Registration Number 36942

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application 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 Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing 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 a patent application or patent. If you do not furnish 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:

1.

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

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 settlement
negotiations.

A record 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 contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

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.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA 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 governing 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 system of records may be disclosed, as a 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 U.5.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 either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to 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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Docket No.: HHC002US6
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Trento et al. Customer No.: 140619

Application No.: 15/003,327 Confirmation No.: 1097

Filing Date: 01-21-2016 Art Unit: 1612

R s

For: COMPOSITIONS AND METHODS FOR ) Examiner: WEBB, WALTER E.
TREATING CENTRALLY MEDIATED )
NAUSEA AND VOMITING )

INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents
Alexandria, VA 22313-1450

Dear Sir:

Filed currently herewith is a form SBOS8 in compliance with 37 C.F.R. §§ 1.56, 1.97 and
1.98. The SBO8 cites four NPL references, which are being filed concurrently herewith.

This submission does not represent that a search has been made or that no better art exists
and does not constitute an admission that each or all the listed documents are material or constitute
“prior art.” If the Examiner applies any of the documents as prior art against any claim in the
application and Applicant determines that the cited documents do not constitute “prior art” under
United States law, Applicant reserves the right to present to the U.S. Patent and Trademark Office

the relevant facts and law regarding the appropriate status of such documents.
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U.S.S.N. 15/003,327
Information Disclosure Statement
November 29, 2016

Page 2 of 2

The fee of $180 is being paid herewith. However, if there is any fee due in connection

with the filing of this statement, please charge the fee to Deposit Account No. 600254,

Respectfully submitted,

By: /Clark G. Sullivan/
Clark G. Sullivan
Reg. No. 36,942

November 29, 2016
Customer No. 140619
Attorney Docket No.: HHC002US6

25683138v1
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Document code: WFEE

United States Patent and Trademark Office
Sales Receipt for Accounting Date: 12/05/2016

YCHADWIC  SALE #00000001 Mailroom Dt: 11/29/2016 600254 15003327
01 FC: 1202 640.00 DA
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PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

APPLICATION AS FILED - PART |

PATENT APPLICATION FEE DETERMINATION RECORD | Applcation or Docket Number | Fiing Date
Substitute for Form PTO-875 1 5/003,327 01/21/2016 I:l To be Mailed
eNnTiTY: [XLArRceE [ smaLL [] Micro

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
L1 Basic Fee N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
D SEARCH FEE N/A N/A N/A
(37 CFR 1.16(K), (i), or (m))
L
EXAMINATION FEE
(37 CFR 1.16(0), (), or (q)) N/A N/A N/A
TOTAL CLAIMS ) N
(87 CFR 1.16() minus 20 = X3 =
INDEPENDENT CLAIMS ) N
(87 CFR 1.16(h) minus 3 = X3 =
If the specification and drawings exceed 100 sheets
] of paper, the application size fee due is $310 ($155
ASF;PCL;%?-TSN SIZE FEE for small entity) for each additional 50 sheets or
¢ 16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
[ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
p—
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
— | 11/29/2016 | A-1er PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
S | Total eror - 28 Minus | = 20 _8 x 380 - 640
5 .
A e B vince | -3 -0 x 5420 - 0
= D Application Size Fee (37 CFR 1.16(s))
< p—
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.16(j))
TOTAL ADD’L FEE 640
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
— AMENDMENT PAID FOR
E I?;?I (37 CFR . Minus o _ X s _
Independent B i o
= B Minus - s -
E I:l Application Size Fee (37 CFR 1.16(s))
=
< |:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.16(j))

* If the entry in column 1 is less than the entry in column 2, write “0” in column 3.

** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”.
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.
The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

TOTAL ADD’L FEE

LIE
YOLANDA CHADWICK

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application 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 Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.

302



PTO/SB/25
Doc Code: DIST.E.FILE PTO/SB/26
Document Description: Electronic Terminal Disclaimer - Filed U.S. Patent and Trademark Office
Department of Commerce

Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A PROVISIONAL DOUBLE PATENTING
REJECTION OVER A PENDING "REFERENCE" APPLICATION

AND TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A
“PRIOR” PATENT

Application Number 15003327

Filing Date 21-Jan-2016

First Named Inventor Fabio TRENTO
Attorney Docket Number HHC002US6/CO001

Title of Invention

COMPOSITIONS AND METHODS FOR TREATING CENTRALLY MEDIATED NAUSEA AND
VOMITING

< Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding
Office Action

X] This electronic Terminal Disclaimer is not being used for a Joint Research Agreement.

Owner Percent Interest

Helsinn Healthcare SA 100 %

The owner(s) of percent interest listed above in the instant application hereby disclaims, except as provided below, the terminal
part of the statutory term of any patent granted on the instant application which would extend beyond the expiration date of the
full statutory term of any patent granted on pending reference Application Number(s)

15003327 filedon 01/21/2016
15003327 filedon 01/21/2016

as the term of any patent granted on said reference application may be shortened by any terminal disclaimer filed prior to the
grant of any patent on the pending reference application. The owner hereby agrees that any patent so granted on the instant
application shall be enforceable only for and during such period that it and any patent granted on the reference application are
commonly owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its
SUCCESSOrs OF assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of any patent granted on the instant application
that would extend to the expiration date of the full statutory term of any patent granted on said reference application, "as the
term of any patent granted on said reference application may be shortened by any terminal disclaimer filed prior to the grant of
any patent on the pending reference application,” in the event that any such patent granted on the pending reference
application: expires for failure to pay a maintenance fee, is held unenforceable, is found invalid by a court of competent
jurisdiction, is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321, has all claims canceled by a
reexamination certificate, is reissued, or is in any manner terminated prior to the expiration of its full statutory term as shortened
by any terminal disclaimer filed prior to its grant.
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The owner(s) with percent interest listed above in the instant application hereby disclaims, except as provided below, the
terminal part of the statutory term of any patent granted on the instant application which would extend beyond the expiration
date of the full statutory term of prior patent number(s)

9271975
9186357
8951969
8623826

as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors
or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant
application that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent
is presently shortened by any terminal disclaimer,” in the event that said prior patent later:

- expires for failure to pay a maintenance fee;

- is held unenforceable;

- is found invalid by a court of competent jurisdiction;

- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

- has all claims canceled by a reexamination certificate;

- is reissued; or

- is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

@ Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request.

O | certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d)
required for this terminal disclaimer has already been paid in the above-identified application.

Applicants claims the following fee status:

(O Small Entity
O Micro Entity

(® Regular Undiscounted

| hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and
that such willful false statements may jeopardize the validity of the application or any patent issued thereon.
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THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

| certify, in accordance with 37 CFR 1.4(d)(4) that | am:

® An attorney or agent registered to practice before the Patent and Trademark Office who is of record in
this application

Registration Number 36942

(O Asoleinventor

O A joint inventor; | certify that | am authorized to sign this submission on behalf of all of the inventors as evidenced by the
power of attorney in the application

(O Ajointinventor; all of whom are signing this request

Signature /Clark G Sullivan/

Name Clark Sullivan

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).
Form PTO/SB/96 may be used for making this certification. See MPEP § 324.
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Electronic Patent Application Fee Transmittal

Application Number:

15003327

Filing Date:

21-Jan-2016

Title of Invention:

COMPOSITIONS AND METHODS FOR TREATING CENTRALLY MEDIATED

NAUSEA AND VOMITING

First Named Inventor/Applicant Name:

Fabio TRENTO

Filer: Clark G. Sullivan
Attorney Docket Number: HHC002US6/CO001
Filed as Large Entity
Filing Fees for Utility under 35 USC111(a)
Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
STATUTORY OR TERMINAL DISCLAIMER 1814 1 160 160

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 160
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Doc Code: DISQ.E.FILE
Document Description: Electronic Terminal Disclaimer — Approved

Application No.: 15003327
Filing Date: 21-Jan-2016

Applicant/Patent under Reexamination: ~ TRENTO

Electronic Terminal Disclaimer filed on  December 1, 2016

X APPROVED

This patent is subject to a terminal disclaimer

] DISAPPROVED

Approved/Disapproved by: Electronic Terminal Disclaimer automatically approved by EFS-Web

U.S. Patent and Trademark Office
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Electronic Acknowledgement Receipt

EFSID: 27670307
Application Number: 15003327
International Application Number:
Confirmation Number: 1097
Title of Invention: COMPOSITIONS AND METHODS FOR TREATING CENTRALLY MEDIATED
: NAUSEA AND VOMITING
First Named Inventor/Applicant Name: Fabio TRENTO
Customer Number: 140619
Filer: Clark G. Sullivan
Filer Authorized By:
Attorney Docket Number: HHC002US6/CO001
Receipt Date: 01-DEC-2016
Filing Date: 21-JAN-2016
Time Stamp: 17:43:41
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $160
RAM confirmation Number 120216INTEFSW17433900
Deposit Account
Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
38058
1 Electronic Terminal Disclaimer-Filed eTerminal-Disclaimer.pdf no 3
fba2530297f9593add 24e0e8396b0ec3819
57509
Warnings:
Information:
30393
2 Fee Worksheet (SB06) fee-info.pdf no 2
56369000e230e3893f80cc6e37ad87bbb30)]
89da
Warnings:
Information:
Total Files Size (in bytes): 68451

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 similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.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.S.C. 371

If a 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 application as a
national stage submission under 35 U.S.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 PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
15/003,327 01/21/2016 Fabio TRENTO HHCO002US6/C0O001 1097
140619 7590 1212172016
! : EXAMINER
Sullivan IP Solutions, LLC | |
PO Box 2252 WEBB, WALTER E
New York, NY 10163
| ART UNIT | PAPER NUMBER |
1612
| NOTIFICATION DATE | DELIVERY MODE |
12/21/2016 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

clark @sullivanipsolutions.com
docketing @sullivanipsolutions.com

PTOL-90A (Rev. 04/07) 3 1 l



Application No. Applicant(s)
Advisory Action 15/003,327 TRENTO ET AL.
Before the Filing of an Appeal Brief Examiner Art Unit AIA (First Inventor to File) Status
WALTER WEBB 1612 No

--The MAILING DATE of this communication appears on the cover sheet with the correspondence address --

THE REPLY FILED 29 November 2016 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE.
NO NOTICE OF APPEAL FILED
1. ] The reply was filed after a final rejection. No Notice of Appeal has been filed. To avoid abandonment of this application, applicant must timely file one
of the following replies: (1) an amendment, affidavit, or other evidence, which places the application in condition for allowance;
(2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request for Continued Examination (RCE) in compliance with 37
CFR 1.114 if this is a utility or plant application. Note that RCEs are not permitted in design applications. The reply must be filed within one of the
following time periods:
a) X The period for reply expires 3 months from the mailing date of the final rejection.
b) |:| The period for reply expires on: (1) the mailing date of this Advisory Action; or (2) the date set forth in the final rejection, whichever is later. In
no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection.
c) |:| A prior Advisory Action was mailed more than 3 months after the mailing date of the final rejection in response to a first after-final reply filed
within 2 months of the mailing date of the final rejection. The current period for reply expires months from the mailing date of
the prior Advisory Action or SIX MONTHS from the mailing date of the final rejection, whichever is earlier.
Examiner Note: If box 1 is checked, check either box (a), (b) or (c). ONLY CHECK BOX (b) WHEN THIS ADVISORY ACTION IS THE
FIRST RESPONSE TO APPLICANT’S EIRST AFTER-FINAL REPLY WHICH WAS FILED WITHIN TWO MONTHS OF THE FINAL
REJECTION. ONLY CHECK BOX (c) IN THE LIMITED SITUATION SET FORTH UNDER BOX (c). See MPEP 706.07(f).
Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate extension
fee have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The appropriate
extension fee under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally set in the final
Office action; or (2) as set forth in (b) or (c) above, if checked. Any reply received by the Office later than three months after the mailing date of the
final rejection, even if timely filed, may reduce any earned patent term adjustment. See 37 CFR 1.704(b).
NOTICE OF APPEAL
2. [] The Notice of Appeal was filed on . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of filing the
Notice of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a Notice of Appeal
has been filed, any reply must be filed within the time period set forth in 37 CFR 41.37(a).
AMENDMENTS

3. & The proposed amendments filed after a final rejection, but prior to the date of filing a brief, will not be entered because
a) X They raise new issues that would require further consideration and/or search (see NOTE below);
b) X They raise the issue of new matter (see NOTE below);
c) X They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for
appeal; and/or
d) |:| They present additional claims without canceling a corresponding number of finally rejected claims.
NOTE: See Continuation Sheet. (See 37 CFR 1.116 and 41.33(a)).
4. [] The amendments are not in compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324).
5. |:| Applicant’s reply has overcome the following rejection(s):
6. ] Newly proposed or amended claim(s) would be allowable if submitted in a separate, timely filed amendment canceling the non-
allowable claim(s).
7. & For purposes of appeal, the proposed amendment(s): (a) X will not be entered, or (b) [] will be entered, and an explanation of how the

new or amended claims would be rejected is provided below or appended.
AFFIDAVIT OR OTHER EVIDENCE

s8.[]A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

9. [ The affidavit or other evidence filed after final action, but before or on the date of filing a Notice of Appeal will not be entered because
applicant failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and was not earlier
presented. See 37 CFR 1.116(e).

10. [ The affidavit or other evidence filed after the date of filing the Notice of Appeal, but prior to the date of filing a brief, will not be entered
because the affidavit or other evidence failed to overcome all rejections under appeal and/or appellant fails to provide a showing of good and
sufficient reasons why it is hecessary and was not earlier presented. See 37 CFR 41.33(d)(1).

11. [ The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached.

REQUEST FOR RECONSIDERATION/OTHER

12. 4 The request for reconsideration has been considered but does NOT place the application in condition for allowance because:

See Continuation Sheet.
13. [ Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s). 11/29/16, 9/15/16
14. [] Other: .
STATUS OF CLAIMS
15. The status of the claim(s) is (or will be) as follows:
Claim(s) allowed:
Claim(s) objected to: .
Claim(s) rejected: 16-18,21,23-26 and 52-56.
Claim(s) withdrawn from consideration:

/WALTER WEBB/
Primary Examiner, Art Unit 1612

U.S. Patent and Trademark Office
PTOL-303 (Rev. 08-2013) Advisory Action Before the Filing of an Appeal Brief Part of Paper No. 20161214
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Continuation Sheet (PTOL-303) Application No. 15/003,327

Continuation of 3. NOTE: Applicant's proposed amendment "wherein said therapeutically efective dose consists of a singl dose of
netupitant” constitutes new matter insofar as it is not supported by the disclosure. The examiner notes that the formulations of netupitant
administered to patients includes other excipients. The amendment also raises other 112 issues such as written description, enablement,
and indefiniteness.

Continuation of 12. does NOT place the application in condition for allowance because: Applicant's argument is not persuasive. Despite
the teaching in Reddy to administer NK-1 antagonists for treating chemotherapy-induced nausea and vomiting, applicant argues, "Reddy
does not mention that NK1 antagonists were developed primarily to treat emesis occuring during the delayed phase”, or any dosing
regimens for NKI antagonists. Applicant also argues that treatment during the acute phase is surprising and unexpected. The Examiner
disagrees.

The prior art teaches treating 1-5 days after chemotherapy. Here the artisan has the option to administer the NK1 antagonist on day one
as claimed. Note that the claimed method treats hausea and vomiting "for a period of five consecutive days" and states that this is
"effective to treat nausea and vomiting during the acute and delayed phases of emesis”". The treatment of acute and delayed phases
appears to be a property of administering the NK1. The claims states that treatment is on day one but that does not necessarily exclude
treatment on any other day of the five days. Again, because the prior art teaches treating 1-5 days, administration on day one would have
been obvious.

In regard to dosing the point of administration is clear, treating nausea and vomiting. The atisan would have been expected to determine
an effective amount. Established precedent holds, “[tthe combination of familiar elements according to known methods is likely to be
obvious when it does no more than yield predictable results”. KSR Int'| Co. v. Teleflex Inc.,, 550 U.S. 398, 416 (2007). If a person of
ordinary skill can implement a predictable variation, § 103 likely bars its patentability.” Id. at 417. Moreover, the obviousness analysis is hot
limited to the explicit disclosures in prior art publications, but must also take account of what an ordinary artisan would reasonably infer
from those disclosures.” Id. at 418.
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