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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
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IN THE INTERNATIONAL BUREAU RECEWING OFFICE

Applicant: Bm‘m Pharma, LLC
international Applcation No.o POT/AUSIGTFBOTEY

international Filing Date: 08.11.20147

For: Fharmaceuticsl Formulation For SBublingus! or Buceal Delivery of
Eplnephrine or 8 Pro-Drug Thereof
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E!‘T‘aii O \\ e \’ 1235
Fax, 41 22 338 82 70

The Internations! Burssu of WIPD
POT Hacelving Section

34, chamin des Colombeties

1211 Geneva 20

Switeeriang

LETTER and REQUEST TO PUBLISH RESL ACEMENT SHEETS
Applicant hereby flles replacement shesis pages 7, 18 and 24 {0 oorrect the
nomenciature of certain compounds 88 suggssied in Box no Vill of the
Freliminary Raport on Patentabiiity dated November 13, 2018,

Applicant respectiully requests that the international Bursau published the
replacement sheels filed with the Chaptler i with the US receiving office on Apri
24, 2018 and submitted herewith.

Dated: March 18, 2018 Respeciidlly submilied,

fsusan b fentrossf

Mame: Susan Fenlress
Rag no. 31327
Yearitay Group P
28 Ducliey Sulte 80633
Meamphis, TN 38483
Uss
SO4-371-8884

Title: Agent for the Applicant
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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 COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

To: SUSAN B. FENTRESS

PCT

NOTIFICATION OF TRANSMITTAL OF
THE INTERNATIONAL SEARCH REPORT AND
THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

VERITAY GROUP, IP
20 DUDLEY SUITE 803
MEMPHIS, TN 38103

(PCT Rule 44.1)

Date of mailing
(day/month/year)

25 JAN 2018

Applicant’s or agent’s file reference

24050.0001PCT

FOR FURTHER ACTION  See paragraphs 1 and 4 below

International application No.

PCT/US 17/60761

International filing date

(day/month/year) 09 November 2017 (09.11.2017)

Applicant IONO PHARMA, LLC

1

[

R [Z] The applicant is hereby notified that the international search report and the written opinion of the International Searching
Authority have been established and are transmitted herewith.
Filing of amendments and statement under Article 19:
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46):

When? The time limit for filing such amendments is normally two months from the date of transmittal of the international
search report.
How?  Directly to the International Bureau of WIPO preferably through ePCT or on paper to, 34 chemin des Colombettes

1211 Geneva 20, Switzerland, Facsimile No.: +41 22 338 82 70
For more detailed instructions, see PCT Applicant's Guide, International Phase, paragraphs 9.004 —9.011.

. D The applicant is hereby notified that no international search report will be established and that the declaration under
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith.

. D With regard to any protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that:

the protest together with the decision thereon has been transmitted to the International Bureau together with any
request to forward the texts of both the protest and the decision thereon to the designated Offices. .

D no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made.

. Reminders

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority
to the Internationa! Bureau. These comments will be made available to the public afier international publication. The
International Bureau will send a copy of such comments to all designated Offices unless an international preliminary
examination report has been or is to be established.

Shortly after the expiration of 18 months from the priority date, the international application will be published by the
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the intemational
application, or of the priority claim, must reach the International Bureau before the completion of the technical preparations for
international publication (Rules 90bis.1 and 90bis5.3).

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the
prescribed acts for entry into the national phase before those designated Offices. In respect of other designated Offices, the
time limit of 30 months (or later) will apply even if no demand is filed within 19 months Far details about the applicable ime
limits, Office by Office, see www wipo.int/pot/on/texts/time_limits.htm! and the PCT Applicant’s Guide, National Chapters.

Within 22 months from the priority date, the applicant may request that a supplementary international search be carried

out by a different International Searching Authority that offers this service (Rule 45bis.1). The procedure for requesting
supplementary international search is described in the PCT Applicant's Guide, International Phase, paragraphs 8.006-8.032.

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US
Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300

Authorized officer
Lee W. Young

PCT Helpdesk: 571-272-4300
Telephone No. pcr osp: 571.272.7774

Form PCT/ISA/220 (July 2014)
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicant’s or agent’s file reference FOR FURTHER see Form PCT/ISA/220
24050.0001PCT ACTION as well as, where applicable, item 5 below.
International application No. Intemational filing date {(day/month/year) (Earliest) Priority Date (day/month/year)
PCT/US 17/60761 09 November 2017 {(09.11.2017} 13 November 2016 (13.11.20186)

Applicant
IONO PHARMA, LLC

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of s sheets.

D It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
a. With regard to the language, the international search was carried out on the basis of:
the international application in the language in which it was filed.

D a translation of the international application into which is the language of
a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

b. [—_—l This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)).

c. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I.

2. D Certain claims were found unsearchable (see Box No. II).
3. D Unity of invention is lacking (see Box No. [1I).

4. With regard to the titie,
the text is approved as submitted by the applicant.
I__—I the text has been established by this Authority to read as follows:

5. With regard to the abstract,
P'A the text is approved as submitted by the applicant.
D the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant
may, within one month from the date of mailing of this international search report, submit comments to this Authority.
6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No. 2
|X! as suggested by the applicant.
as selected by this Authority, because the applicant failed to suggest a figure.
D as selected by this Authority, because this figure better characterizes the invention.

b. D none of the figures is to be published with the abstract.

Form PCT/ISA/210 (first sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT

International application No.
PCT/US 17/60761

CPC

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8)- AB1K 31/137 (2017.01)
- AB1K 9/0056, A61J 7/0053, A61J 1/035, A61K 9/006

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

See Search History Document

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
See Search History Document

See Search History Document

Electronic data base consuited during the intermational search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 4,145,441 A (BODOR) 20 March 1979 (20.03.1979), entire document, especially: col 5, 1,5,11,13
- preferred compound (1) 3,4-dipivalyloxy-a-[(methylamino)methyl]benzyi alcohol; col 5, preferred | ------meee-ve-
Y compound (7) 3-(trimethylaceloxy}-a-[(methylamino)methyl]lbenzyi alcohof; col 5, preferred 2-4,15-16, 18-22
= compound (17) 3,4-di-2,5-hexadienoyloxy-a-[{methylamino)methyl]-benzyl alcohol; col 1, In 7- | <ecceecenee-
A 10; col 1, In 12-21; col 1, In 34-44; col 4, In 53-68; co! 10, In 15-17, Claim 40. 6-10,12
14,17

US 2007/0202163 A1 (RAWAS-QALAJI et al.) 30 August 2007 (30.08.2007), entire document, B
- especially: para [0004]; para [0007); para [0130]; para [0131]; para [0139]. 2-4, 15-16,18,20-22
Y
Y US 2003/0180357 A1 {MARTINO et al.) 25 September 2003 (25.09.2003), entire document, 19-22

especially: para [0011]; para [0025].
A US 4,320,144 A (RESNICK) 16 March 1982 (16.03.1982), entire document, especially: col 3, In | 6-10,12

13-47, 1,5-bis{{3-dichloropropanoyloxyphenyl)oxy] pentane.
A PubChem-CiD-70464361, Create Date: 01 December 2012 (01.12.2012), pg 3, Fig. 1-22
A PubChem-ClD-869492, Create Date: 09 July 2005 (09.07.2005), pg 3, Fig. 1-22

D Further documents are listed in the continuation of Box C. [:] See patent family annex.

*  Special categories of cited documents: “T later document published after the international filing date or priority
“A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E” earlier application or patent but published on or after the international  “X” document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other «wy» 4o nene of narticular relevance: the claimed invention cannot be
special reason (as specified) o considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
ineans being obvious to a person skilled in the art
“P"  document published prior to the international filing date butlaterthan «g» 4o ment member of the same patent family

the priority date claimed

Date of mailing of the international search report

25 JAN 2018

Authorized officer:

Date of the actual completion of the international search

08 January 2018

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.Q. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300
Form PCT/ISA/210 (second sheet) (January 2015)

Lee W. Young

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774
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SEARCH HISTORY

Application Number

PCT/US 17/60761

Search Conducted By

JFK

Search Approved By

SV

IPCICPC Classifications
Searched

IPC(8): A61K 31/137 (2017.01)
CPC: A61K 9/0056, A61J 7/0053, A61J 1/035, A61K 9/006

Date Conducted

8 January 2018 (08.01.2018)

Documentation Searched

USPC: None

Search Terms Used

PatBase; Keyword limited: anaphylaxis/anaphylactic;
epinephrine/adrenaline/dipivefrin/isoproterenol/isoprenalin
e; sublingual/buccal; prodrug/pro-drug

Date Conducted

8 January 2018 (08.01.2018)

Electronic Database Searched

PatBase

Files Searched

Fuil-text: AU BE BR CACHCN DE DKEP ES FI FR GB
INJP KR SE TH TW US WO

Bibliographic: (Europe) AT BABEBG CHCS CY CZ DD
DKEEESFIGEGRHRHUIEISITLT LU LVMC MD
MT NL NO PL PT RO RS SE SI SK SM TR UA YU (Asia)
EAGCHKIDILINKZMNMY PHRUSG SUTHTJ TW
UZ VN (North America) CA CR CU DO GT HN MX Ni PA
SV TT (South America) AR BR CL CO EC PE UY
(Australasia) AU NZ (Africa) AP DZ EG KE MA MW OA ZA
ZM ZW

Date Conducted

8 January 2018 (08.01.2018)

Search 1:
IC=(A61K31/137) (Results 7265)
Search 2:

CPC=(A61K9/0056 or A61J7/0053 or A61J1/035 or A61K9/006) (Results 7486)

Search 3:

1 or 2 (Results 14477)

Search 4.

3 and FT=(anaphlaxis) (Resuits 0)
Search 4:

Search Logic:
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3 and FT=(anaphylaxis) (Results 163)
Search 5:

3 and FT=(anaphylactic) (Results 146)
Search 6:

4 or 5 (Results 244)

Search 7:

6 and FT=(epinephrine) (Results 101)
Search 8:

6 and FT=(adrenaline) (Results 48)
Search 9:

6 and FT=(dipivefrin) (Results 6)
Search 10:

6 and FT=(isoproterenol) (Resuits 34)
Search 11:

6 and FT=(isoprenaline) (Results 13)
Search 12:

7 or8or9or 10 or 11 (Results 114)
Search 13:

12 and FT=(sublingual) (Resuits 55)
Search 14:

12 and FT=(buccal) (Results 53)
Search 15:

12 and FT=(prodrug) (Results 13)
Search 16:

12 and FT=(pro-drug) (Results 1)
Search 17:

FT=(anaphylaxis) (Resuits 11108)
Search 18:

FT=(anaphylactic) (Results 8634)
Search 19:

17 or 18 (Resuits 17502)

Search 20:

19 and FT=(epinephrine) (Results 1371)
Search 21:

19 and FT=(adrenaline) (Results 584)
Search 22:

19 and FT=(dipivefrin) (Results 62)
Search 23:

19 and FT=(isoproterenol) (Results 480)
Search 24:

19 and FT=(isoprenaline) (Results 347)
Search 25:

20 or 21 or 22 or 23 or 24 (Results 2089)
Search 26:

25 and FT=(sublingual) (Results 674)
Search 2/:

25 and FT=(buccal) (Results 528)
Search 28:

25 and FT=(prodrug) (Results 465)
Search 29:

25 and FT=(pro-drug) (Results 66)

PCT/US2017/060761 25.01.2018
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Electronic Database Searched | Google

Files Searched | Web (Articles and Patents)

Date Conducted | 8 January 2018 (08.01.2018)

Search Logic:
anaphylaxis 2,460,000 results

anaphylactic 5,150,000 results

anaphylaxis sublingual epinephrine 54,400 results
anaphylactic sublingual epinephrine 47,600 results
anaphylaxis buccal epinephrine 37,300 results
anaphylactic buccal epinephrine 42,900 results
anaphylaxis sublingual adrenaline 24,200 results
anaphylactic sublingual adrenaline 31,800 results
anaphylaxis buccal adrenaline 18,600 results

anaphylactic buccal adrenaline 18,600 results
anaphylaxis sublingual dipivefrin 5,900 results
anaphylactic sublingual dipivefrin 5,670 results
anaphylaxis buccal dipivefrin 3,520 results

anaphylactic buccal dipivefrin 3,460 results

anaphylaxis sublingual isoprenaline 12,900 results
anaphylactic sublingual isoprenaline 11,200 results
anaphylaxis buccal isoprenaline 12,500 results
anaphylactic buccal isoprenaline 13,100 results
anaphylaxis sublingual epinephrine prodrug 7 results
anaphylactic sublingual epinephrine prodrug 8,460 results
anaphylaxis buccal epinephrine prodrug 5 results
anaphylactic buccal epinephrine prodrug 22,800 results
anaphylaxis sublingual adrenaline pro-drug 28,100 resuits
anaphylactic sublingual adrenaline pro-drug 40,100 results
anaphylaxis buccal adrenaline pro-drug 26,500 results
anaphylactic buccal adrenaline pro-drug 25,900 results

Eleéctronic Database Searched | PubChem Compound

Files Searched | Data Source Categories: Biclogical Properties, Chemical
) Vendors, Journal Publishers, NIH Molecular Libraries
68,406,957 records

Date Conducted | 8 January 2018 (08.01.2018)

Search Logic:

-— e s e i e s v e st e e — —————— . ———

CID = chemical ID; SID = substance ID
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Electronic Database Searched

Google patents

Files Searched

Date Conducted

8 January 2018 (08.01.2018)

Search Logic:
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dipivefrin isoprenaline
About 214 results (0.34 seconds)

buccal isoprenaline pro-drug epinephrine sublingual anaphylaxis
About 274 results (0.44 seconds)
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APPL. NO.: PCT/US2017/060761

APPLICANT: lono Phama, LLC
FILED: 09 NOV 2017
TITLE: PHARMACEUTICAL FORMULATION FOR

SUBLINGUAL OR BUCCAL DELIVERY OF EPINEPHRINE OR A PRO-DRUG
THEREOF

Mail stop PCT, Commissioner of Patents
PO Box PCT
Alexandria, VA 22313-1450

Dear Sirs:

In response to the invitation to correct defects dated 20 NOV 2017, applicant has
submitted a replacement sheet for the title heading the description and replacement

drawings to correct the defects.

Respectfully Submitted

/Susan B Fentress/

Susan B. Fentress, Agent of record 31327
Veritay Group, IP

20 Dudley Suite 803

Memphis, TN 38103 USA

Telephone No. 901-371-6664
sfentress@veritaygroup.com

Dated: December 14, 2017
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Replacement sheet Attorney Docket Number

24050.0001PCT

TITLE OF THE INVENTION: PHARMACEUTICAL FORMULATION FOR
SUBLINGUAL OR BUCCAL DELIVERY OF EPINEPHRINE OR A PRO-DRUG
THEREOF

Field of the Invention:

[0001] The present invention relates to pharmaceutical compositions for the treatment of
anaphylaxis formulated for rapid sublingual or buccal delivery, i.e., compounds that dissolves
in the oral cavity. In one embodiment, the delivery vehicle is a rapidly dissolving film. The
films contain an epinephrine, or a novel epinephrine pro-drug formulated for the rapid
delivery of the drug to a patient in need of treatment, such as for example, a patient in need of

treatment for anaphylaxis.

Description of Related Art Including Information

[0002] Epinephrine is considered the primary choice for the treatment of anaphylaxis
which is a life threatening allergic reaction that might lead to death if untreated especially in
children. A study reported that one in every 10,000 children has an anaphylactic attack per
year. Epinephrine is the drug of choice for the treatment of anaphylactic shock in children
and adults. It is highly soluble in water, highly hydrophilic (log P -0.68) and can be oxidized
readily. Based on the current physicochemical properties of epinephrine, the only delivery
available in the market is intramuscular injection. The administration of proper therapeutic
agents, such as, epinephrine must be prompt. This is usually performed through the usage of
auto-injectors such as EPIPEN (MYLAN) or TWINJECT (SHIGNOG PHARMA, INC.) that
deliver the required dose in the mid-outer thigh either subcutaneously or intramuscularly.
However, many disadvantages are reported with the usage of these injectors such as high
cost, inaccurate administration, short half-life, patient’s fear of needles, accidental injections,
and unavailability of a sufficient number of fixed prefilled doses.

[0003] These shortcomings affect greatly the patient compliance and adherence to
these injectors. In addition, it is very challenging to adjust the dose to different children ages
as there are only two premeasured fixed epinephrine doses (0.15 and 0.3 mg). Recent study
showed that only 17% of pediatric patients who have experienced anaphylactic symptoms
have used prescribed auto injectors. Other available delivery systems such as syringes or

inhalers are also underused due to their
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EFS ID: 31228370
Application Number:
International Application Number: PCT/US17/60761
Confirmation Number: 4463

Title of Invention:

PHARMACEUTICAL FORMULATION FOR SUBLINGUAL OR BUCCAL DELIVERY
OF EPINEPHRINE OR A PRO-DRUG THEREOF

First Named Inventor/Applicant Name:

IONO PHARMA, LLC
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Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
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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
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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 COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

To: ?{j?
SUSAN B. FENTRESS
VERITAY GROUP, IP e
20 DUDLEY SUITE 803 N(}'HH(,A} TON OF R‘?J(/hﬂ’i
MEMPHIS, TENNESSEE 38103 OF SEARCH COPY

(PCT Rule 25.1)

Date of mailing
{day/monitifyear) 20 Nov 2017

Applicant’s or agent’s file reference

IMPORTANT ROTIFICATION
24050.0001PCT

International application No. International filing date (dav/monifi/vear) Priority date {dav/month/vear)

PCT/US2017/060761 09 Nov 2017 13 Nov 2016

Applicant

IONGC PHARMA, LLC

Where the International Searching Auihorilty and the receiving Office are not the same Office:

The applicant is hereby notified that the search copy of the futernational application was received by this International Searching
Authority on the date indicated below.

Where the International Searching Authorily and the receiving Office are the same Office:

The applicant is hereby notified that the search copy of the international application was received on the date indicated below.

09 Nov 2017

{date of receipt}

]

E:j The search copy was accompanied by a nucleotide and/or amino acid sequence Bisting in the form of an Annex C/ST.25
text file under PCT Bule 13z2-.1(3) for the purposes of international search only.

3. E:} ‘The search copy contained a nuclsotide and/or amino acid seguence listing in the form of an Annex C/ST.25 ext file
forming part of the international application as filed.

Time Bmit for establishment of irdernational search report and written opinion of the International Searching Aunthority

The applicant is informed that the time limit for establishing the

international search report and the writien opinion of the
international Searching Authority is three months from the date of receipt indicated above or nine months from the priority date,
whichever time limit expires Jater (Rules 42.1 and 43565 1(a)).

A copy of this Notification has been sent to the International Burean and, where the first sentence of paragraph 1 applies, to the
receiving Office.

Name and mailing address of the [SA/ Authorized officer

Mail Stop PCT, Commissioner for Patents
P.O. Box 1450, Alexandria, VA 22313-1450 LaShonnah Tyson

Facshile No. 571-273-8300

Telephone No. 571-272-6628

Form PUTASAZO2 (January 2015)
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PATENT COOPERATION TREATY

From the RECEIVING OFFICE

o PCT

SUSAN B. FENTRESS

VERITAY GROUP, IP NOTIFICATION CONCERNING PAYMENT
20 DUDLEY SUITE 803 OF PRESCRIBED FEES

MEMPHIS, TENNESSEE 38103
(PCT Rutles 125is.1{c), 14, 15 and 16
and Admunistrative Instructions,
Sections 304, 323(b) and 707}

Date of mailing
:da}/mautmwuﬂ 20 Nov 2017
Applicant’s or ageut’s tile reference PAYMENT DUE
24050.0001PCT see itemn 3 for time lunits
fnternational application Mo. International fi lmg date/Date of receipt Priority date (day/menth/vear)
(day/month/vear)
PCT/US2017/060761 09 Nov 2017 13 Nov 2016

Applicant

IONO PHARMA, LLC

{. The applicant is hereby notified that this recetving Office has received:
the payment of all the prescribed fees, and D an overpayment, which will be refunded in due course.
D no or insufficient payment of the prescribed fees and the applicant is hereby invited to pay the balance due, as
summarized under item 2, within the time limit(s) indicated under item 3.
2. ¥Fees and payment calculation:

2,514.00 2,514.00 - 0.00
Total fees payable Amoun paid Balance

D The details of the calculation are given in the Anuex.

3. Time Initds) for payment and amouni{(s) payable (Rules 4.1, 15.3 and 16.1{(H)»:

ation for the transmitial fee (if any), the search

D within ONE MONTH from the date of receipt of the international a;m_;c
1w amount applicable on the date of receipt of the

fee and the infernational filing fee}. The amount payable for each foe 1s th
international application.

D within 16 MONTHS from the priority date {only for the fee for priority d(‘»cwfr‘em) The applicant’s attention is drawn 1o the
fact that the reguest made by the applicant inder Rule 17. 1y w *Ll be counsidered not to have been made uniess the fee is paid
within that fime Lmit.

4. Addttional observations (if necessaryp:
§78

l:l The search copy will not be transwmiited o the International Searching Authorily unti] the search fee is paid {therefore the
start of the nlemational search will ‘r-e (ie]avﬁ 3 (Rude 23, 1{a) and { b})
Wame and matiing address of the receiving Office Axtthorized officer
Mail Stop PCT, Commissioner for Patents LaShonnah Tyson
P.O. Box 1450, Alexandria, VA 22313-1450
Facsimile No. 571-273-8300 Telephone No. 571-272-6628
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ANNEX T0 FORM PCT/RO/102
CALCULATION OF THE PRESCRIBED FEES

{If a reduced jee has been applied, the reduced amount is indicated. }

International application No.

1)

PCT/US2017/060761

Transmitial Fee

Prescribed amount:

120.00 [F]

Amount paid: . . . . 0 o L 0 L L L L L L L 120.00 E}(}Veri)?vmem:
Balance: . . . . . . . . . . 0.00 E}baiamza(i,}e

Search Fee

Prescenbed amount: o )

& correct amount
erpayment

T ov
E:j balance due

1.040.00
0.00

Axnount paid:

Balance: . . . . . . . . . . . . ...

Internaiional Filing Fee
Prescribed amount:

1,264.00 [77]

Fixed amount for tirst 30 sheets:
6 x
Number of sheets
m excess of 3¢
texcluding pages veferved

1500 =

Fee per sheet

to iz Section 707 a-bisj}
Reduction where the international application is filed
(See PCT Fee tables hitp:www.wipo.iaifpetientfees.pdf):

0.00 [7]

in electronic form, the reguest not betng in

character coded format .

or

welectrenic form, the request being in character
coded format . -

0.00 [+}

or
in electromic form, the request, description,
claims and abstract being  character coded
format

0.00 [7]

1,354.00

Sub-total:

Applicanis from certain States are ewtitled 1o a veduction of 90% of the
international filing fee. Where the applicant is (or all applicants ore ) so 1.354.00
entitled, the inral 1o be entered wi Iis 160% of the sub-total eviered a1 = 2 : C i

1,354.00
]
O

correct amount

{if+i2-v); {(see Notes to the Fee Calcilation Sheet as amnexed io the

Reguest Form, PCT/RG/I0L, for details):

overpayraent

- 0.00

balance due

Amount paid:
Balance: .

Fee for Priority Document

0.00 17}
0.00

[ overpan
0.00 E} halance due

Prescribed amownt:

Amoennt paid: .

Balaunce:

E*\ Fee for Earlier Search Documents

Preseribed amount:

m COrrect amGunt

Ampuntpaid: . . . . L 0 L L L L L L L Lo T m(:-\ferpaymem
Balance: . . . . . . . . .= [ balance due

Form PCT/RG/G2 {Aunex} (July 2017}
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PATENT COOPERATION TREATY

From the RECEIVING OFFICE

— PCT

SUSAN B. FENTRESS
;/OE B‘Jé :E%RS%L]J% |8F>03 NOTIFICATION OF THE INTERNATIONAL
MEMPHIS TENNESSEE 38103 APPLICATION NUMBER AND OF THE

’ INTERNATIONAL FILING DATE

(PCT Rule 20.2(c))

. . Date of mailing
Confirmation No: 4463 (day/month/year) 20 Nov 2017
Applicant’s or agent’s file reference
IMPORTANT NOTIFICATION
24050.0001PCT
International application No. International filing date (day/month/vear) Priority date (day/month/year)
PCT/US2017/060761 09 Nov 2017 13 Nov 2016
Applicant

IONO PHARMA, LLC

Title of the invention

PHARMACEUTICAL FORMULATION FOR SUBLINGUAL OR BUCCAL DELIVERY OF EPINEPHRINE OR A PRO-DRUG THEREOF

1.  Theapplicantisherebynotified thatthe international application has been accorded the international application number and the

international filing date indicated above.

2. Theapplicantis further notified that the record copy ofthe international application:

. ) 20 Nov 2017
was transmitted to the International Bureau on

I:l has notyetbeen transmitted to the International Bureau for the reason indicated below and a copy of this notification
hasbeen sent to the International Bureau*:

D because the necessary national security clearance has notyet been obtained.

D because (reasonto be specified):

* The International Bureau monitorsthe transmittal of the record copy by the receiving Office and will notify the applicant (with

Form PCT/IB/301)ofitsreceipt. Shouldtherecord copy not have beenreceived by the expiration of 14 months fromthe priority
date, the International Bureau will notify the applicant (Rule 22.1(c)).

3.  FOREIGN TRANSMITTAL LICENSE INFORMATION

Completed by: LT

D Additional license for foreign transmittal not required. This subject matter is covered by a license already granted or
the equivalent U.S. national application. Refer to that license for information concerning its scope.

D License for foreign transmittal not required. 37 CFR. 5.11(e}(1) or 37 CFR 5.11(e)(2). However, a license may be
required for additional subject matter. See 37 CFR 5.15(b).

. . . 17 Nov 2017
Foreign transmittal license granted. 35 U.S.C. 184;37 CFR 5.11 on
{date)

1 37 crr 5150 37 CFR 5.15(b)
Name and mailing address of the receiving Office Authorized officer
Mail Stop PCT, Commissioner for Patents LaShonnah Tyson
P.O. Box 1450, Alexandria, VA 22313-1450
Facsimile No. 5741.273-8300 Telephone No. 571-272-6628

Form PCT/RO/105 (July 2008)
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PATENT COOPERATION TREATY

From the RECEIVING OFFICE

o PCT

SUSAN B. FENTRESS
VERITAY GROUP, IP INVITATION TO CORRECT DEFECTS TN
20 DUDLEY SUITE 803 THE INTERNATIONAL APPLICATION
MEMPHIS, TENNESSEE 38103 ! HIONAL APPLICATIC

{(PCT Articles 3(4)(3) and 14(1) and Rule 26)

Date ot mailing

{day/montivear} 20 Nov 2017
Applicant’s or agent’s file reference REPLY BDUE

within TWO MONTHS from the
above date of mailing

24050.0001PCT

Internaticnal application No. Internaticnal filing date
{day/montii/vear}

PCT/US2017/060761 09 Nov 2017

Agpplicant

IONO PHARMA, LLC

i. The applicant is herebyinvited, within the time limit indicated above, 1o correctin the nfernational application as filed, the
defects specified on the attached:
Annex A

B Ammex Bl {rext matter of the international application as filed}

Y ~a . ~ . s . » s
Anuex Ul {drawings of the tmternarional application as filed)

2. ﬁ The applicant is hereby invited, within the time limit indicated above, to ¢
application furnished wnder Rude 12.3 or 12,4, the defects sp

E Annex A

ﬂ Axnuex BR {text matier of the transiation of the international application}

rect, in the transiation of the international
ified on the attached:

E Annex L2 {drawings of the transiation of the international applicaiion}

Addiiional observations (if necessary):

HOW TO CORRECT THE DEFECTS?

Execept where the defect is in the request, any correction must be submitied by filing a replacement sheet embodying the
comrention and a letter accompanying the replaceruent sheet, which shall draw attention © the difference between the replaced
sheet and the replacement sheet. For a defect i the request, & correction may simply be stated n a letier it is of such anature
that the correction can be transferred clearly onto the request record copy (Rule 26.4).

ATTENTION

Fatlure 10 correct the detects will result in the international application being considered withdrawn by this receiving Ctficdsee
Rule 26.5 for further details).

A sopy of this Invitation and any attactunents has been sent to the Intemational Bureau
X} and the International Searching Authority,

Name and malling address of the receiving Office Authorized otficer
Mail Stop PCT, Commissioner for Patents
P.O. Box 1450, Alexandria, VA 22313-1450 LaShonnah Tyson

Facsimile No. 571-273-8300

Telephone No. 571-272-6628

Form PCT/R(/106 (16 September 2012}
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Iuternational application No.

ANNEX A TOVFORM PCT/RO/66 PCT/US2017/060761

The receiving Office has found the following defects in the infernational application as filed:

1. Asw the signatore of the international agspiicali{:-n {Fudes 4.15, 26 25is(a) and 90.4}, the request:

a. is not signed by the applicant or wre than one applicant, by at least one of them™.

i:m

is signﬁd by what appears 1o be an agent/common re pu,scntamg but the international application is not accompanied by
a power of attorney s - least one of the applicants®,

C. E:} other (specifv):

*  The applica wt’s ’:T‘ce 1t ieq is dsa‘.&& 10 tht, fact that the national law applied by each designated Office may require, in connipat with
tion in the national phase, that the ap":hcamt furnish the confirmation of the intasational
icant for the dem,.x;atc.» State who has not signed the request (Rule 51 bis, [{(a)}{vi}).

[

As 1 the indications conceming theapplicast® who is entitled, according 1o Rule 191, 1o file the indernational application with the
receiving Office, the request (Rules 4.4, 4.5 and 26 2bis(b)

&

does not prope

indicate the applicant’s name (specify)

does not mdicate the applicant’s address.

does not indicate the applicant’s natiouality.

e

B
L
c. Ej does not propesly mdicate the applica
[
[

$
aes not indicate the applicant’s residence,

i
“

i:j Further observations about indications conceming other applicants (if applicablel:

Althongh Rules 5 requiw tndications concerning the applicant, or if there are several applicants, of sach of themfor the
oses of ’\ﬁ{( '(‘ Ha)ii), if there s more than one applicant, 1t shall be sufficient that the indications required vmd er
5{a ¥ii) and {iii} be pr ovi dcd ins respect of one of them who is entitled according to Rule 19.1 1o {file the nternationa i
wen with the receiving Office (Bule 26 25is(b ).

However, the d”}pﬁ!» ant’s atiextion is drawn 6 the fact that the national faw applied by each designated Office may reqy Hre, o
connection with me processing ()“ the international application in the national phase, that the applicant furnish any mbsmg

wadication required i pader Rule 4 Sfaxily and (1} in respect of any applicant for the designated State (Rule 51 b;s.l(u}(hx)).

3. Astothe lamgnage of certain elements of the imfernatiouna] application, other than the description aud claims (Rules 12
and 26.3rer{(a) and (o)

{c}

a. E:} the resgus“;i 18 1ot in a language of publicat
cceiving Office isfare:

m accepted by this receiving

e; {the} language(s) accepiad by tins

b. m the text matter of the drawings is not in the language in which the international application is 1o be published, which is:

[ Ej the abstract is not i the langnage w which the infernational application is to be published. which is:

4. The tifle of the invention:
a, m is not ndicated in Box No. [ of the reguest {Rule 4.1{a}).
b, E:‘j is not indicated at e top of the fixst sheet of the description (Rule 5.1{a)}.
c. as appeating m Box No. ol the reguest is not identical with the 8tle heading the description (Ruolke 5.3{a)}).

5. Asto the abstract (Rules 8and 261 %

[:3 the international application does not contain an abstract.
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International applcation No.

This receiving Office has found that, with regard 1o the presentation of the text matier of ihe internaiional application as filed, the
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TITLE  OF  THE DINVENTION: PHARMACEUTICAL  FORMULATION FOR
SUBLINGUAL OR BUCCAL DELIVERY OF EPINEPHRINE

Field of the Inventiom

LEES Y The present invention relaies to pharmacesotical compositions for the treatment
of anaphylaxis formulated for rapid sublingual or buccal delivery, fe., compounds that
dissolves in the oral cavity. In ons smbodiment, the delivery vehicle is a rapidiy dissolving
film. The films contain an epineplrineg, or a nove! apinephrine pro-drug formulated for the
vapid delivery of the drug to 8 patient in need of treatment, such as for example, s patient in

need of treatment for anaphyiaxis.

Description of Related Art Including Information

(6082} Epinephrine is considered the primary choice for the ireatment of
anaphylaxis which i g life threatening allergic reaction that might lead o death if
univested especially in children. A study reported that ons in every 16,0800 children
has an anaphylactic attack per yesr. Epinephrine s the drug of choke for the
treatment of anaphylactic sheck in children and adults. It is highly soluble in water,
highly hyvdrophilic (log P -0.68) and can be oxidized readily. Based on the current
physicochemics]l properties of epinephrine, the only delivery available in the market is
intramuscular injection. The adminisivation of proper therapeutic agenis, such as,
cpinephrine must be prompt This i3 usually performed through the usage of auvio-
injectors such ay EPIPEN (MYLAN} or TWINIECT (STHONGGE PHARMA, INU
that deliver the reguired dose in the mid-ouder thigh sither subeutassously or
intramuscularly. However, many disadvantages are reporied with the usage of these
injectors such as bigh cosi, inaccurate admindstration, short halfilife, patient’s fear of
needles, accidental injections, and wnavailability of a sufficient number of fixed
prefilled doses,

[G0O3] These shoricomings affect grestly the patient complance snd adherence
1o these mjectors. In addition, # is very challenging fo adiust the dose o different
children ages ax thers are only ftwo premeasured fixed epinephrine doses {015 and
.3 mg). Recent study showed thal only 17% of pedistric patienis who have
experienced anaphyviactic symptoms have osed presceribed aute injectors. Other

available delvery systems such as syringes or inhalers are also underuged due to their
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lack of rapid and accurate dosing. Therefore, there is growing intersst in the
development of an alernative non-invasive delivery svstem that can easily provide
accurate dosss of epinephring
{8054} Anwar A, Hussain and James E. Truelove were granted patents related
1 the synthesizs of novel esters of [{methylaminojmethyl] benzyl alechal which is
spinephring. The purpose of the Hussain®s e ol invention was to develop a prodiug
of epinephrine BCL with superior hipid solubility to enhance pensiration through the
cornes of the oye to treat glavcoma. Hussaln ef «f synthesized four different
prodrugs for this purpose {see sirugtures 74, 7B, 7C, 713 These four molecules were
fested in human, rabbil and horse plasmas and found that 3, 4 ~ dipivalyla-
{{methyiamine} methyl] benzyl alcohol hydrochloride {structire 7D shows the best
penetration profile indo the eye. Hussainm's ef all didn’t evahuate the log P of these
molecules nor did they evaluate the sublingual or buccal permesbility or sbsorption.
Thetr main focus was to develop 8 prodrog specifically for the eve. Since the initial
publishing of Amrwar’s patents in 1874 and 1975, no one has followed up or even
published any new data on siyuctures 74, 7B, and 7C. Dipivalyl-e-[{methyviamino}]
benzyl slochol hydrochloride (713 was further developed into a drug delivery sysiem
for glavcoma (Dipivelrin or Propine). Hussain and Truelove selected this prodrug for
forther development because of several physicochemical and biological gualities. The
first guality was cstimating the delay before onset of seizure for this prodrug was
about 810 minutes, the second gquality was the rate of hydrelysis expressed as tiz In
human plasma was about 1,800 seconds and the third guality was the tin hydrolysis
and oxidation {n vifre was 700 and 300 days respeciively. In 8 scparaic publication
{Joumal of Fharmaceutical Sciences, Vol 63, No. 18, Gelober 1976, p 1518-1513),
Hussain ef of shared the graphe for the in vitro hydrolysis of this particular prodrog
using rabbit eye homogenate and compared the hydrolysis among three different
plasmas (niman, rabbil, rabbit eve homogenats),
[005] Filus that incorporate 8 pharmaceotically active ingredient are disclossd
in U8, Pat. Wo. 4,136,145 to Fuchs, er of {("Fuchs")l. These filme can be formed into
a sheet, dried and then cut into individual doses. Exampies of specific uses disclosed
by Fuchs inclode application of the filns o mucosal membrane areas of the body,
incheding the mouth, rectal, vaginal, nasal and sar areas. A drug delivery vehicle mast

provide a high leve! of uniformily with respect io the dosage dehivered.

2
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BRIEF SUMMARY OF THE INVENTION
LY This inveniion relates {0 pharmsceutical compositions made by modifving
the physicochemical properties of epinephring in order to enhance s permeability
through biclogical membranes {sublingual and bucecal membranss) BSeveral prodrugs of
epineplwine are shown by modifyving the two hydroxyl (phenclic} groups in positions 3
and 4 on the benwene ring, by chemically resciing the two groups with several acid
moieties to form an ester bond with differsnt alkyl chaing. The addition of an alkyl
group will enhance the lipophilicity of spinephbrine (increase log P) and will conssguenily
inorease s permeability through the biclogical membranes {(sublingual and buccsl tissues
i the oral cavily) The 3 and 4 positions represent mets and pars locations with respect
te the carbon in posttion 1 on the phenclic ring of epinephrine. Unece the prodrug
penetrates  biologival membranes {sublingual and buceal}, ihe Dbiological enzyme
carboxyesterase will degrade the ester bond and release opinephrine for therapeutic

S idnes 3. Tl Frncot e Y Tar  Tavaesoadoinasn oo snaise 3 sTeart  everen . IS ARG 3. JUNE S SN T
activity., A prodrug i3 a2 biologically imactive compound thet can be metsbolized in the

{8067 In gnother smbodiment, the subject matter includes 8 method o dsliver
epinephrine involving the steps oft providing epinephrine in a unii dosage form
formmuiated for sublingual or buscal administration, wherein the uspit dosage form 8 a
rapidly dissolving flm and the unit dosage form provides the pharmeceutica] pro-drug
of epinephrine. More specifically, s method involves providing pharmseceutical pro-
drug composiions epinephrine in & usi dosage form to patients in need of anaphylactic
tregfment.

[G008] The subiect matter includes a pharmaceutical formulation made off a compound
as depicted in g formwulas 2A and & pharmaceutically  sccepiable carrier or s
pharmaceutically sccepiable excipieni, wherein R; is selected for the group counsisting
of: CHz CL and L A pharmaceutical formuslstion made off a compound as depicted in
a formuls 2B and 8 pharmaceutically scceplable carrvier or 8 pharmaceutically accepiable
sxoipient, wherein Rs is selecied for the group consisting oft CL and I A phammaceutical
formulation made off 8 compound a3 depicted in a8 formuls 3C and 3 pharcaceuticsily
acceplable camrier or & pharmaceutically acceptable excipisnl, wherein R4 is selected for
the group consisting oft CL and 1. A pharmaceuticsl formulation made off a compound

as depicted in a formmla 3D and 3 pharmaceutically acceptable camrier or a

3
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pharmaceutically acceptable excipient, whersin Ry is selected for the group consisting
off CHi O and L A phermaceuntical formulation made off a compound as depisted in
a formula 4 and a2 phanmaceutically acceptable camisy or a pharmaceutically accepiable
exoipient, wherein Rz In selected for the group consisting off CHs Cf and 1 A
pharmaceutical formulation made off a compound as depicted in a formula 4F and a
pharmaceutically scceptable camder or 8 pharmaceatically acceptable excipieni, wherein
Ri is sslected for the group consisting off OHj3 €1 and I A pharmacsatical formmuslation
made ofl a compound as depicted In 2 formula 3G and a pharmaceutically accepiabls
carrier or a pharmaccutically accepiable excipient, wherein R; is selected for the group
consisting of H, I O CHCHCH: & CHOCHCHCHs, CHRCL, CHyl and CHF A
pharmacseutical formulation made oft & compound as depicted in & formmela 6H and a
pharmaceutically asccepiable camier or a pharmaceuiically accepilable excipient, whersin
B2 is sclected for the group consisting of H, OHz: €I and 1. A pharmsceuticsl
formmdation made off 8 compound as depicted in 8 formuls 81 and 2 pharmaceutically
acceptable carrier or a pharmaceutically acceptable sxcipient, wherein Ri is selested for
the group consisting oft €I § and CHa, The compound is formulated in a unit dosage
form as a rapidly dissolving film. The invention further provides use of the
pharmaceutical formulation in a patient in need of anaphylaciic trestiment
BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWING{S:
[GO01G] The invention can be best undersicod by those having ordinmy  skill
i the ast by reference to the following detailed desoription when comsidersd in
sonjunction  with the accompanving drawings in which:
HRELL B Fis. 1 shows the generic chemical structure of a biologically inactive

sompound of this invention.

[Go813) Fifs. 2 shows exemplary compounds of the present inwveniiosn

REEIERY FIG, 3 shows exemplary compounds of the present invention.

60014} FIG. 4 shows exsmplary compounds of the present invention

[G0015] Fids. 5 shows ecxemplary compounds of the present mvention

FLEESERY: Fis, & shows exemplary compounds of the present invention,

(HEE FIG. 7 shows Anwar A, Hussain and James B Truelove compounds.
[G0H1Ss] Fifs. 8 cshows a stress-sirain profile of the optimized cpincphrine fasi

dissolving Hlm.
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(60819 FIG, & shows a release profile of the epinephrine from the optimized

fast dissolving film in 300 ml Sipulsted Saliva at 37 °C.

DETAILED DESCRIPTION OF THE INVENTION:

EEE R The present invenfion may be ondersicod more readily by reference fo
the following detatled desoription of the wvention. It v to be understood that thig
vention iz pot limided io the specific devices, methods, conditions or parameters
described herein, and that the terminclogy used herein is for the puwrpose of describing
particular embodiments by way of example only and is not intended to be lmiting of
the claimed vention. Also, as used i the specification moluding ibe appended claims,
the singular forms "8, "an,” and “the" include the plural, and reference to a particular
numerical value inchides at least that particular value, wnless the context clearly dictates
stherwise, Ranges may be expressed bersin as from “sbowt™ or "aspproximately™ one
particular valoe andfor to "abowt” or "approximately” ancther particular value. When
such 2 range is expressed, ancther embodiment inclides from the one particulsr value
andfor to the other particalar wvahie, Similarly, when  vsloes  are expressed as
approximations, by use of the andecedent "sboul” # will be undersicoed that the
particular value formms ancther embodiment

(0831} These and other aspects, features and advaniages of the nvention will
be umderstood with reference fo the detatled descoripion herein, and will be realized
by means of the various clements and combinations particularly pointed out in the
appended claims. H is to be understood that both the foregoing general  deseription
and the following detailed description of the invention are exemplary and explanstory
of preferred smbodiments of the inventions, and are not restriclive of the mvention
as claimed. Unless defined otherwise, all technical and scientific terms used  herein
have the same meaning a8 commonly undersiood by one of ordinary skill in the
art to which this invention belongs. Reference will now be made in detail to the
presently preferred embodiments of the inveniion, exsmples of which are iHucirated
in the accompanyving drawings. Throughout the following deiaiied description, the same
reference mpnersls refer to the szame elements in all Ogores.

(60023} The present pvention provides a novel hioleg

wd

rods

be metaboelized

vty

ot s
that cay

b
i

of epinephrine. Epluephbrine acts on nearly all body tissoss. lis actions vary by tssue
tvpe and fissoe expression of adrenergic receptors. For example, high levels of

5

Eey

AQUESTIVE THERAPEUTICS, INC. EXHIBIT 1052 pdf Page 043



18

is

Attomey Dockst Numbey
24050.0001PCT

apinephrine cause smooth muscle relaxstion in the alrways but cause contraction of
the smooth muscle that lines most arerioles. The present subject matter relaies to
maodifying the physicochemical properties of spinephrine in order {0 enhance s
permeability through biclogical membranes {sublingual and buccal membranes, FIG. 1
shows the generic chemical sivueture of 2 biologically imactive comnpound of this
invention, while Table I shows exemplary prodrugs of epinephrine made by
modifying the two hydroxyl {phenolic} groups in positions 3 and 4 on the benzene

ring along with Log P values or & pharmacemtically acceptable salt thereof The

prodrugs of epinephrine preferably have a Log P value in the range of about 588, and

ratio of two concenirations of a commpound in a mixture of two innuseible liguids such as

) 3 b3 x
R o T T e o
FVAIREE Can e fat

water and octanol at eguilibrivum. Log

e MRS A DY LAV
G PRSI A LA T VLIRY

CHRCOCH:
CHOCHCH: CHLROOCL
CHCHRCL CHOGE

CHLOHE CH2OCH:
CHOLCHTL CHICH:

CHICH CCLOCLOHS

CHCH:

= CHOCLOLOL
CH2L = {CH=CH
’ CHRF - CHOLCL
................ P s
- COHCHCHCOHCH

COHRCL

CHOCHCHCH

= CHCOLCHCLOL
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CHICHY . R= SCH:
CHFCHFF j , - R=SCH20H:
CH:CHCHz | 07 | R=SCHCHCHs

lingual and buccal membranes { ¢ & compound that dissolves in the orval eavily} and
fast hydrolysis (halflife tyzrangs from 1-8 minutes) by plasing ensymes o form epinephrine
when delivered, These characteristics ars physical properties of a compound that is usehud
to be formulated in 8 unit dosage form ss a rapidly dissolving film. Now refemring to
FIG, 2, dervivatives of epinephrine are shown. Structure 2A represents di-ester
derivatives of cpinephwine where the R: can be a short alkyl chain of CH;, CHxCHs,
CHUHLTH;, or CHpCHRUH:UHy | CL or L A represeniative molecule of this group
compounds 180 A-{L-hydroxy-2-{methylaminolethyi}-1.2-phenylene bis{3-methylboianoate)
having a ClogP: 2.0114. Swocture 2B represenis derivatives of epinephrine where Kz
= {Hi, CL or . A representative molecule of this group of compounds is 4-(1-
hydroxy-2-(methyliaming} sthyli-1,2-phenviene bis(3,3-dimsthyibutancate} having a
ClLogP: 280894, Adding H, CHs, C! or T change the Log P of the prodrug and adds
a non-ioxic moigty o the molecule. The rate of hydrolysis of cach ester can increass
oy decrease depending on how the atorn in position Ry influences the ester group
[G0024] Mow refeming io FYG. 3, dervivatives of epinephrine are shown.
Structiwe 3C represents a derivative of epinephrine whers Ra = Clor L A
represemiative molecule of the group is: &-{l-hydroxy-2-{methyvlaminoiethyi)-1,2-
phenviene bis{2,2-dichloroasetate} having a ClogP: 1.44%94. Structure 3D represents a
derivative of cpinephvive where Ra = 1 or I A representative molecude of the
groups is: 4-{1-hydroxy-Z-{methviaminojethyiy-1,2-phenyiene bis{Z 2 2-trichlorcacetas)
having 2 TlogP: 2.8334. The molecule that shows fast permeability through the
subiingual and buccal membranes and fast hydrolysis by the enzyme is 8 physical
property of a compound fhat is usefdl o be formudsted o8 unit dosage form as a8
rapidly dissolving fibu.

160025 Now referring to FIG. 4 derivatives of epineplwineg are shown. Structure
48 represents a derivative of spinephrine where R1 = CH3, CL or L. A representative

~

molecule 81 4 L-hydroxy-2-(methylaminoisthyli-1 2-phenviens bis{Z.3-

+
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dimethvibutancate} having & ClLogl: 2.6294. Struciure 4F represents a derivative of
epinephrine where Bz = CHs, CL or . A ropresentative molecule isy 4-{1-hydroxy~2-
{methviaminajethy -1, 2-phenyiene big(2,2 3 -trimethylbutanoate) having a ClLogh:
3.4274. The molecule that shows fast permeability through the sublingoal and buceal
membrangs and faxt hydrolysizs by the enzyme is a physical property of a compound
that is useful o be formulated in 2 wnit dosage form as a rapidly dissolving film,
[EHE ALY Now referring to FIG. 8, derivatives of epinephrine ave shown,
Swucture & represents a dertvalive epingphrine where Ry = H, L Cf CHzCHTH: &
CHCHCHCH,, CHRTE, CHzl or CHoF. Representative molecules ave: 3G 4- { 1-
hydroxy-2-{methylamino) ethyly 1 2-phenylens dicarboniodidate having a Clog 1.084,
5G7 4-(L-hydroxy-2-{methylamino-gthyi1,2-phenyiene biz (Z-iodoacstale} having a
ClLogP: 3834 and Swucture 5G77 4-{1-hydroxy-2-methylaminolethy -1, 2-phenylene
dibutyrate) having a ClogP: 1.2134.
LERER g Now referring to FIG, &, a derivative epinephrine s shown., Strocture
He& represents a derivative of epinephrine where Ry = HLCHs, CL or L &
representative sxample s 4~{I-hydroxy-2-{mecthyiaminolethy 1, 2-phenylene (2E2°E)-
bis{bu-Z-encale) having a CLogP: 120854, Stucture IS represents a derivative of
epinephrine where Ry = CL, I or CHs. A representative example ist 4-{I-hydroxy-2-
{methylaminolethvl}r1,2-phenyiene bis{Z-methyvibutancate} having a ClogP: 1.8314.
[G0038] Now referring to FIG, 7, the compounds of the invention as shown in
IS patent 3,809.714 and US patent 3,825,583 hereby incorporaled by reference.
Representative moleculdes mclude: TA 4-(1-hyvdroxy-2-{methylaminciethyi}-1,2-phenlvens
diacetate having a Dlogh -{18028, 78 4-(I-hydroxy-Z{methyviaminolethy}-1.2-
phenyiene bis{Z-methylpropanoste) having 8 ClogP: 4773364, 7€ 4-(I-hydroxy-2-
{methviaminoethyD-1,2-phenlyene diproptonale heving a ClogP: 001584, 78 4-(1-
hydroxy-Z-{methyviaminoiethyi}1,2-phenviene bis(2,2-dimsthyipropanoaie) having a
ClogP: 1.3714, Ifthese molecules show fast permeability through the sublingual and
buccal membranes and fast hydrolysis by the enwyme (hallllife 1-6 mimies) & physical
property of a compound that is psefinl to be fornumilated in a pnit dosage form as a
rapidly disselving film. The subject matter includes: uses of s pharmsceutical
foymulation i a patient in need of anaphylactic ireatment, wherein the pharmaceutical
formulation i3 made of a compound sslected Fom the group consisting off 4-{1-

hydroxy-2-(methylaminciethyi}-1,2-phenlyene di-acstate; 4-{1-hydroxy-

8
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2{rnsthylaminslethyl-1,2-phenviens bis(Z-methyipropanocatey, 4-(1-hydroxy-2-
{methyviaminojethyi}-1,2-phenlyene dipropionate; 4-{1-hydroxy-2-{methylaminojethyiy-i, 2~
phenylene bis{l 2-dimethyipropancate), and a pharmaceutically acceptable carrier or a
pharmaceutically sccepiable excipient. A pharmacewtical formulation made of &
compound selecied from the group consisting oft 4-{1-hydroxy-Z-{methylaminc)ethyl}-
1, 2-phenlvens di-acetate; 4-({-hydroxy-2{methvlaminoethyli-1,2-phenviene bis(3-
methylhpwopanoatey, 4-{1-hydroxy-2-{methylaminolethyi- 1, 2-phenlyene dipropionate; 4-{1~
hydroxy-2-{methviaminoethyi}1,2-phenviene big{2,2-dimethylpropancate}, and a
pharmaceutically accepiable camrier or a pharmaceutically sccepiable excipient, wherein

the compound s fornuslated i a unit dosage form as s rapidly dissolving fibim,

TABLE 2
R fog ¥
Strusture TA B= G (.57
Strecture 7C R= CHCH; +(.09
Structure 78 B CHCH;CHs +H3.78
Structure T B= CCHRCHCH: +1.4%
FOO6H29; The present nvention further provides a pharmmaceutical composition made

of at least one compound or mixfire of compounds of the Invention in a pharmaceutionlly
acceptable carrler thereof The twvention features g pharmaceuntical composition in unit
dosage form fornmlated for sublingual or buccal administration. The delivery systems
inchide: fast dissolving films, oral dissolving fablets, inhalstion, and nssal delivery. In
one embodiment, the wnit dosage form of the present nvention is a fbn for the delivery
of epinephrine hydrochloride, as an anaphylaciic treatment in a patient, such as for a
pediatric or geristric patient. A typical rapidly disselving §ibn is mads of a drug, a
water-soluble polvmer, a plasticizer, a salive stinmulsting agent, & surfactant and other
fillers such as sweetening agents and fHavors In case of bitter taste drugs. See sz Al
Arva, A, Chandra, V. Sharma, and K. Pathak, “Fast dissolving oral films: An innovative
drug delivery system and dosage form,” S 7 ChemTech Res, vol 2, no. 1, pp. 576
583, 2014.D. P, Letive, "Formulstion and Bvalustion of Rapidly Disintegrating Film of
Levocetrizine Hydrochloride,” Fharmacia, vol. 2, no. 2, pp. 208228, 2010,

[GOU3G For the present imvention, the drug is epinephrine, a  prodrug of
gpinephrine or 2 sall thereofl The typical dose of spinephrine for ansphylactic trogtment

8
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is &3 to §.5 mg in adolls and .01 mg/kg up o a2 maxivone of 8.3 mg in children
administered through intramuscular rowte. In this study, 3mg/¢ cm® of epinephrine (5.9
Y wiw) are used as fhe dose size. This gusntity s caloulated for &-T-year-old child
according to Clark’s rule Pediatric dose = Adult dose x (ehild’s weight/154).
[GOBH31 ] A typical dose of 40 mg was based on a study in rabbiis that showed a
dose bicequivalence between a 40mg eopinephrine tablet administered soblingually and
3 mg epinephrine administered intramuscularly wsing Epd pen. Injectors, Rawas-Qalajd
=t al. Biopharm Drug Dspos. 27: 427435 {2006). Furthermorg, the tms to reach
maximun epinephrine concenfration afler a 0.3 mg EPIPEN {NMylan Specialty LB
intection in children s reported 8t &2 minutes. In ancther study, maximom plasma
gpinephrine conceniration it reached within 34414 minutes using .81 mgkg dose
imjection of epinephrine subcutansously in the deboid region.
[GH833 The polymer and the opiimal amount of polvmer are selected (o obtamn
a noresticky and functional flm. A fibn-forming polymer should have good wetting
property, high spread ability, good feeling in the mouth and should be safe and nomne
irritant. Many studies have showed that polvmer content of af least 10 15 % is
neaded in order fo formulate proper Hlm of proper thickness sfter deving in order to
peel the film off from the release line. In one exemplary embodiment, the polymer is
a water soluble modified hydroxypropy! starch that is specifically manufactured fow
agueous film coeating In immediate relesse solid oral dosage forma.
[0833] A plastivizer is used o form the rapidly dissolving filbm. The plasticizer
snhances the flow of the polymer and Improve the tensile strength and clongation of
the fill., Scveoral plasticizers are commonly used in rapidly disselving film preoparation
such as ghyeerol, di-bulylphthalate, and polysthylene giveols and they are usually used
ap o 20 % concendration of dry polvimer welght.
160034 The function of the swiactant is io facilitate the sclubilization or
wetting of the fihn and subseguently causing the film to disintegrate quickly,
relessing the drug 1o be absorbed through the buccal cavity. Swrfactanty can inelude
Tween 80, which is 2 complex mixiure of polyoxyethylene sthers used as emulsifisrs
or dispersing sgenis in pharmaceuticals.
[GO03S] A sallve stimulaling sgent used to fcilimte the debivery of the drug
using 8 rapidly dissolving {ikn to the patient. (ther fillers, such as sweslening agends

and flavors in case of bifier iaste drugs and colors are added io the rapidly
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i oral
savity
Radium Lifraie Buffer 0.5 0.5 6.5 6.5
AMonnbasic
Xyiitof Sweetener i RE i it
Tutd Fruedd Flavor & & 1] &
Water 46.2 41.2 302 362
G039 Glveerin is used as a plasticizer to provide the proper eclasticilty for the

film (Table 1}). A plasticizer imparis a certain level of flexibility to the flm by
deoreasing s brittleness. Films in this sxample are prepaved using 3% ghresvol which
is sguivalent to 113 % of the amount of polymer used.

[G0B4H Tween 80 is used as a swiactant (Table 2). Citric acid is used 1o
adjust the pH and can be used in vapidly dissoiving fibn ss & salive simndsting agent
o increase the secretion rate of saliva which will fiwther improve the disintegration
time of the film. Finally, the addition of an sotioxidant iz very imporiant for the
stabiftty of epinephrine. Frompt oxidation of epinephrive In aguecus sclutions resulis
in a colored inaciive product which has been reported. Therefore, different types of
antioxidanis are used im the commercial injectors such as sodium metabisuifite, EDTA
and ascorbic acid achieving shelf Life of two years. In this exemplary embodiment, the
addition of sodium metabisaflite siabilizes the flm

D41} However, films formed by formulations 1, 2 and 3 are too sticky after
drying rendering them uousable. Formulation 4, having 30 % polymer content, formed
a smooth, transparent, flexible and woiform Sl and therefore it is selected for further
testing, The difference in stickiness s clearly relaied to the varintion of the polymer
conteni. This comes in agresment with a previous study that showed that using 22.5%
of LYCOAT polvomer fwmed a thin and flexible but sticky filin st that concentration
conclnding that a higher percentage of polvmer s nseded

{0042} Physical propevties of the [l prepared by formulation 4 are evaluaied
such as elastic modulus, thickness, coutent uniformity and dissolution ibme. Assessing
these paramefers is essential o determine the efficiency and usabibity of the film by
patients, Elastic moduus v first studied ss i represents a clear msasure of the

12
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stiffness level of the film. It is caloulated as the ratic of the applied stress over
sirain on a specific section.
(80943} Flastic s modohss= (Force at corresponding strainfeross section avea) X1/
{corresponding strain}.
(G344 New referring to FiG. 8, the profile of the film is illusivaied showing a
small incresse in the applied strain to the film causes & guick ineorease In siress
reaching & valwe of 8.1 MPa at 20 % sirain level As the sirain increasss further
above 20 %, the increase magniiude i stress decrsases graduaily uotil # reachses a
semi-platean st value 016 MPa where % stress iz 80 %. The value of elastic
modohis i determined at 1.325 MPa which s an indication of very good flexibility

of the film {Table 3}

[BO845] Table 4 List of physical properties of the optimized Hhn

Test Resnlls

Hiasstic Moduius 1.323:0.2 MPa

Thickness G.28::0.81 mm

Conterd Uniformity 93% & 10%

[:0048] The thickness of the film at different locations is measured at §.29 mm

with very small margin of variability which is an indication of the high uniformity of
the filkn (Table 4} A maximum thickness variation of § % is permutted n the
preparation of the rapidly disselving film. A uniform thickness across the film 83 ®
directly correlatgs with the accuracy of the dose in the fikm. Dirug content in film is
measurad at 93 % 210 indicating high level of consistency of epinephrine dose within
the film {Table 23}, as g Hmit of 85 ~115 % of content uniformity is acceptable
according to USSP
300471 Mow referring to FIG, 9, the dissolution profile of epinephrine from the
film in torms of rate and exteont in simulsted salive iz determined on six samples of
the optimized film. More than 98 % of epinephrine is released from the il within
7.2 minutes,
[GOO48] Taste and disiniegration iime of the opiimized film are ovaluated on &
vohmteers {Table 3} The disintegration fime is the time when the filn stanls to bresk
13
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oy disirdegrates. Volunteers reporied 10 <38 seconds disindegration time (Table 3} This
complies with the regulstions set by United State Pharmecopeia {USP) for
disintegration fme of oral films {not exceeding 30 seconds) Bitterness of epinephrine
iz masked efficiently according to volunteer’s copunenis {Table 5} Four volundesrs
sensed no bitterness of the film while the other two volunieers reporied slight to very
slight sensation of bitferness. Moreover, no tongue consiriction is reporied by any of
the voluniesrs. This data presenis clear proof of the efficiency of rapidly dissolving
film in iaste masking the bitterness of epinephrine and an indication of swrong
potential for using a rapidly dissolving film as 2 replacement therapy of epinephrine
intections for children.
[C0H4%] Table 5 Jn vivo taste and disintegration time evahluation of the

optimized epinephring FDF.

Yolnnteer Bitterness Tongue Constriction Disintegration Time

1 None None ~10 seconds

2 None Mone ~10 seconds

3 Slight Maone ~20 seconds

4 Nong Mone ~30 seconds

5 Yery slight None ~Z8 seconds

& None None ~3( azconds
{0056 Materials--Epinpherine hydrochioride, sodin metabisulfite, citvic acid

monohydrate and sodium cifvate monobasic are purchased from Sigms Aldrich {8t
Louis, MO Lycoat® RS720 i3 obtained from Roguetie {(Lesirem, France) Glveerin
and tween 80 are purchased from Fisher Chemicals (Plitsburg, PAY Xylitnl is
purchased from Gallipot (St Panl, MN} Tuitt Frotil is obtained from LorAnn (His
{Lansing, MI). Film Preparstion-—~Severs! rapidly dissolving films are prepsred by a
solvent casting technigue to choose the oplimum Obm formulation. The formulation
compositions of the rapidly dissolving film are mentioned in Table 3 LYCOAT and

XKylitol are dissolved in warm water. The sclution is then placed i a sonicator for

14
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two hours and then the solution is l&ft ovemnight 1o snsure the remwoval of all
enfrapped air bubbles. Other excipients and Epinephrine HCI are added to the solution
on the next day gf room lemperature. The mixture i3 then placed sgain n a soniestor
for 48 minutes. The mixture is then spread omto & checkered paper coversed by plastic
sheet using a stainless-steel bar applicator. The film iz left o dry overnight and &
cut imto 9 ooy small fibn sirips.
[B0033] Physical properties-The thickness and glastic modulus of the optimized
film is svalosted using Dynamic Mechanical Analyzer (OB DMA, TA imstruments,
New Castle, DE). This is important 1o evaluate iensile properties of the films, Three
sivips of the optimized films are fested at 25 °C according fo ASTM Internationsl
Test Method for Thin Plastic Sheeting (& §82.-02). Each film is positioned betwseen
the grips of the instrument. The preload forge is set at §.81 N and the final fosce at
18N, The initial grip separation is set o 60 mm and crosshead speed is set to SUG
mumin, The test is lerminated when the film bresks. Blastic wodulng isn delermined
as the siope of the straight-line part of the sivegs-sirain curve and i is expressed in
force per unii area {(MPa)
[30084] Drrug conlent wniformity: Specific areas are cul from six differsnt films
and weighted to calculate the estimated amount of drug in each area. Films ars then
dissolved in 180 mi of gifric acid buffer. The media are stitred and then filtered
using G.45 um filters (Millipore Corporation, Millipore, Yimodron, {taly) and
spinephrine content is assessed osing UVmind-1248 UV-Vis Spectrophotometer
{Shimadru, Japan} at wavelength 280 nm. Epinephrine conient 5 determuned by
caleulating the percentage of the measured cpimephring to the estimated amount in
gach film.
160858} I vitro digsolution test: For the dissclotion test, rapidly dissolving film
are evaluated using USP dissolution apparatus I, paddis {Distsk Evolution $IQ4,
North Brunswick, NJ)L Sig osivips ave placed i different 1 L vessels containing 560
ml Sionslsted Baliva The temperature of the dissohition media i set to 37 € and
rpim is set 1o 58 rpm. Samples are tsken at different time points throughout the time
of the experiment {15 ming), and the amount of epinephrine released in the medis is
determined by UVmini-1240 UV-¥is Spectrophotometer (Shimadze, Japan} at 280 nm.
HLEEEREY Human taste panel--To evaluste the palatability of opiimized eplnephrine

film, a taste svaluation study s performed on six hsalthy volunteers. The study is

15
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carried out in accordance with The Code of Ethics of the World Medical Association
{Declaration of Helsinki), and all wolunicers are informed in advance of the related
details and the goal of the study snd thelr comsenis ave obtained. Volunigers ave
asked to place the filn on the bmderior surfhee of their buccal cavity uatil the film i
folly disintegrated. ¥Wolonieers then rinsed thelr mouths with drinking water
Volonteers have to report thelr findings of the presence of bilterness or not, any
tongue restriction and how long i took for full disintegration of the 8im.
[B08S87T] Egquivalent clomends can be substituted for the ones set forth above
such that they perform in subsiantially the same manner in substantially the same
way for achieving substantially the ssme resplt. ¥ is believed that the system and
method of the present invention and many of s attendant advantages will be
undersiond by the foregoing deseription. It is also believed 1ihat it will be apparent
that various changes may be made in the formy, constuction and amangement  of
the components thereof withowt departing from the scope and spirit of the invention
o without sacrificing all of {is material advantages. The form herein before deseribed
heing merely oxemplary and cxplanatory ombodiment thereof It is the intention of

the following claims to encompass and inclade such changes

18
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ABSTRACT
The present invention relates to a pharmaceutical composttion for the {reatment of
anaphylaxis formulated for rapid delivery. In one embodiment, the delivery vehicle s a
rapidly dissolving film. The films contain an epinephrine or a novel epinephrine pro-drug
for the rapid testment of anaphylexis o a patient. This iovention rslates o
pharmaceutical compositions made by modifying the physicochemical wroperties of
epinephrine in  order io enhance s permeabillty through biclogical membranes
{sublingual and buccal membraves) Several prodrugs of epinephrine are shown by
modifying the two hydroxyl (phenclic) groups in positions 3 and 4 on the benzene
ving, by chemically reacting the two grovps with several acid moieties o form an ester
bond with different slky! chains. The addition of an alkyl group will enhasnce the
lipophilicily of eopinepbrine {increase log P) and will consequently increase iis
permeability through ihe biological membranes {xublingual and buccal Ussues in the oral

savity).

21
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CLAIMS

1. A compound of a Formula:

wherein R is sclected from the group sonsisting oft H, CHUH;, CHCHCH,, CHCHCL,
CHCHRL, CHOLCHCL, CHICH:L, CHOHCHCH,, CHCCOHACHCH:, CHaCHRCH,,
CHCL, CHzE, CHRF, CL, L F, CHCHCHCH:CH,, CHCLCHCLCL, CHICHE,
CHFCHFF, CHCHCH, CCLCLOHCLOCL, CHUHN, CCLOLCL, CHE CHy O H;,,
CHRCOCL CHCOE, CHROCH;, CHICH:, CCLCLOCH:, CHUHUHCH,, CHCHCLCY,
CHRCHE, CHCCLCLCL, CHLOIE, CHCLCL, CHEL

COHOHCHCHRCH NHOCHCHUH, NHCHCHCH., NHCHCHs, NHCH,, SCH.,
SCHCHs, SCHUHCH,, SCCHRCHCHs, CHyCeHs and Colds or a pharmaceutically

acoceptable salt thereofl

2. The compound of claim |, fornuiisted as a pharmaesutical composiiion in 3 unit dosage

form configured for sublingual or buccal sdminisiration.

3. The compound of claim 2, wherein the compound is formulated in 2 unil dosage form as a

rapidly dissolving fim,

4. Use of the pharmaceuticsl composition of ¢laims 2 or 3 in a patient in need of anaphylactic
ireaimnent.

5. The compound of claim | comprising: a compound as depicted ina formuls 2A and a
pharmacsutically acceptable carrier or a pharmaceutically acceptable excipient, whereln By is

selected for the group consisting oft CHUH:, CHyCHROHs, or CHUHCHCH; CLor L

17
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%.The compound of claim I comprising: a compound as depicted in a formula 3B and a
pharmaceutically acceptable carrier or a pharmaceutically acceptable excipient, wherein Rz is

selected for the group consisting oft CL or L

7. The compound of claim 1 comprising: 8 compound as depicted in a formmula 3 and a
pharmaceutically acceptable carrier or 8 pharmaceutically scceptable excipient, wherein Ry i3

selectad for the group consisting oft CL and L

& The compound of claim | comprizing: a compound as depicted in a formula 3D and a
pharmaceutically accepiable carrier or a pharmaceutically acceptable excipient, wherein R4 is

selected for the group consisting off Cland L

9. The compound of claim | comprising: a comnpound as depicted in a formula 48 and s
pharmacsutically accepiable carrier or a pharmaceutically acceptable excipisnt, wherein Ry is

selected for the group consisting oft Cland L

14 The compound of claim | comprising: a compound as depictad in s formula 4F and s
pharmaceustically accepiable carrier or a pharmaceutically acceptable excipient, wherein Ra is

selected for the group consisting off Cland L

11.7The compound of claiim 1 comprising: a compound as depicied in a formula 3G and 2
pharmaceutically accepiable carrier or 2 pharmaceutically scceptable excipient, wherein R i
selected for the group consisting of: B, |, CI, CHUHLCH,, CHLCHCEHLC, CHRCE, CH
and CHRE.

12, The compound of claim 1 comprising: a compound as depicted in &3 and &
pharmacsutically acceptable carrier or a pharmaceutically scceptabie excipient, wherein Ry is

selected for the group consisting of H, UH; Cland L

13.The compound of claim 1 comprising: a compound as depicted in a formuls 6 and a
phanmaceutically accepiable carrier or a pharmaceutically acceptable excipient, whereln Bz is

selected for the group consisting off CL{and CHa.

i4, A method io deliver epinephring or a prodrug of epineplvine comprising: the sieps oft
providing epinephring in g unit dosage form, formulated for sublingual or buscal
adminisiration, wherein the unit dosage form is 2 rapidly dissolving film, o 3 patient in need

of iregtment thereot,
18
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13.The method of clatm 14 wherein the prodrugs of epineplvine has a Log P valie in the

range of about 0.5-6.4,

16, The method of claim 14 wherein the prodrugs of epinephirine has a Log P value in the

vange of aboof 1.0-3.4

17. The method of claim 14 further comprising: providing said epinephrine or the prodrug of
gpinephrine i 8 unit dosage form 1o a patient in need of anaphylactic treatment.

18.The method of claim 14 further comprising: providing said prodrug of epineplring in 2 unit
dosage form 1o 8 patient in need of anaphyiactic treatment.

19, & compound of a Formula:

wherein R is sslected from the group consisting oft H, CHs, CHRCHa, CHOHCH and
CCHCHUH;, and whersin the compound is formulated in a unit dosage form as 2

sublingual or buceal administration.

24, The compound of clabn 19, wherein the compound is selected from the group consisting
of: 4-{-hydroxy-2-(methylaminoethy 31, 2-phenlyvene di-acetate; 4-(1-hydroxy-~
2methylaminoiethyy-1 2 phenyiene bis(Cmethyipropanoate); 41 -hydroxy-2-
{methyiaminolethyi}1.2-phenlyene dipropionate; 4-(1-hydroxy-2-{methyiaminclethyi}-1,2-
phenylene bis(Z,2-dimethyipropanoste), and a pharmaceutically accepiable carrierov a
pharmaceutically acoeplable exeipient, wherein the compound is formulated In & anit dosage

form as a rapidly dissolving filo.

21 The compound of claim 19, wherein the compound is formulated in s unit dosage form as
a rapidly dissolving film.

18

AQUESTIVE THERAPEUTICS, INC. EXHIBIT 1052 pdf Page 067



Attornsy Dockst Number
24080.0001PCY

22. Use of the pharmaceutical formmulation of clatm 21 in a patient in need of anaphylactic

treafment.
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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
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