
504905590 05/08/2018 

PATENT ASSIGNMENT COVER SHEET 

Electronic Version v1 .1 
Stylesheet Version v1 .2 

SUBMISSION TYPE: NEW ASSIGNMENT 

NATURE OF CONVEYANCE: ASSIGNMENT 

CONVEYING PARTY DATA 

Name 

LINDSAY HAYNES 

RECEIVING PARTY DATA 

Name: IONO PHAMA LLC 

Street Address: 3133 HILL LAKE DR 

City: BARTLETT 

State/Country: TENNESSEE 

Postal Code: 38135 

PROPERTY NUMBERS Total: 1 

Property Type Number 

Application Number: 62421316 

CORRESPONDENCE DATA 

Fax Number: 

EPASID:PAT4952334 

Execution Date 

10/12/2016 

Correspondence will be sent to the e-mail address first; if that is unsuccessful, it will be sent 
using a fax number, if provided; if that is unsuccessful, it will be sent via US Mail. 
Phone: 9013716664 
Email: sfentress@veritaygroup.com 

Correspondent Name: SUSAN B FENTRESS 
Address Line 1: 20 S DUDLEY, SUITE 803 
Address Line 4: MEMPHIS, TENNESSEE 38103 

ATTORNEY DOCKET NUMBER: 24050.0001 

NAME OF SUBMITTER: SUSAN B FENTRESS 

SIGNATURE: /susan b fentress/ 

DATE SIGNED: 05/08/2018 

This document serves as an Oath/Declaration (37 CFR 1.63). 

Total Attachments: 2 
source=assignment#page1 .tit 
source=assignment#page2.tif 

AQUESTIVE THERAPEUTICS, INC.  EXHIBIT 1013  pdf Page 001



ASSIGN1\-1ENT 

WUER..EAS; Lindsay Haynes; an indivith.ia1 operating in Memphis, TN (\{\ssig,QQt''), has 

invented an FPlNEPHRfNE F1LM AND f\,mlHODS THEREOF ("hwentfor() that js described 

in li.S, Patent Applic<it.bn No, :6:u'.:i&L~?Jk.__, fikd ~:_µ_'ot_t_ ("I:_aten_C); and 
✓ • 

\.VI-IE.REAS, fono Pharrrrn Lt.C, a limited Hability c.Dmpany opemtfog at 3133 mn Lake 

Drive, Bartlett, TN e'bllignee"}, desitt'$ to acqtike the entire J'.lght? titl~. and interest ln and to th:e 

Patent. t:he invention and ru1y improvements thereto, and 2.ny and aH patents and pau:mt appJ.ic.at.iom; 

th<:.".refor. 

NOl\\ THEREFORE, h1 CtH1.'>ideratbn ,-,fthe paynwnt of one- ($1.00) cloHar, .and for other 

good ..md v~foable umsidcmtkm, the. receipt ofwhfr:h is ht~reby :atkntf-Nl~dged, Assignor J!;sitM to 

A:=;:;:ignee its entite ,ight, t1tk, ~md interest in and t<.1 the Pat,mt, in in<l Hi the Invention ~md :a~iy 

;mp~ov~,m",nt~, th~K\ ln and w aH patents, rds:sui; patents, certificates of in.ventorship., design 

rtgis-tratio.ns., utility m(¼:ie.fa, .tnd the Hke that have or may \:le grantc.'<1 h1 the United Si2ltes o.r in .any 

ri:~reign comitry with respect m th~ llwtntion and any itnprovernems thereto, and in ~nd to all 

appHcatkms, indudirtg, without Hmitatfon, cnntim.mtions, contlm.mtiGns•-in,pm'\ and <livislons, that 

hiwe or r.n,'l'Y ~ filed ~-,,,ith ,esr~,d t.o d~ tnvendon imd uny irnpmvement..'> thereto; 
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.Assignor authnrizes said Assignee, its succes:'KH'S and a">dgns, or :anyone it may pr,::ipcdy 

<le.s;\gnate, to apply for Letters Patent, in its own name ff desired,. in the United States :and f n any 

foreign cmmtries, ;;ind add1tion;aHy to daim the filing &i.te of the Patent and/or othenvise take 

Assignor hereby authQrizes and reque~ts that the faw firrn of \Vai!er Lansden Dortch &. 

D;n,i~;, LLP fnsert ~n this Assignment the application number and the filing date ofthe Patent 

LN \VffNESS WHEREOF, Assignor and Assignee have executed this Assignment en the 

dates indk~ted below the 1mdernigned names, 

ASSHJNOR ASSIGNEE 

By; H t-1~:a "'"" Al 1~24:tt ._,( _ 
'i 

Name: _H l'1 ss~~ At /1C- 11 7,e~ P'. ___ _ 

Titk: CS O f {}!) o Phc~·~M q -~ .... ~- ---·-'----------- _ ..... ..._.._ __ _ 

Date; 

AQUESTIVE THERAPEUTICS, INC.  EXHIBIT 1013  pdf Page 003



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION 
NUMBER 

62/421,316 

76447 

FILING or 
37l(c)DATE 

11/13/2016 

Susan B. Fentress 

GRPART 

UNIT 

Harris, Shelton, Hanover and Walsh 
40 S. Main St. 
Suite 2700 
Memphis, TN 38103 

FIL FEE REC'D 

130 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

24050.0001 

CONFIRMATION NO. 8723 
FILING RECEIPT 

1111111111111111111111 m~mmmm1~11muu~ 11111111111111111111111 

Date Mailed: 11/23/2016 

Receipt is acknowledged of this provisional patent application. It will not be examined for patentability and will 
become abandoned not later than twelve months after its filing date. 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 

lnventor(s) 
Hassan Almoazen, Bartlett, TN; 

Applicant( s) 
Iona Pharma, LLC, Bartlett, TN; 

Power of Attorney: 
Susan Fentress--31327 

Permission to Access Application via Priority Document Exchange: Yes 

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: 11/22/2016 
The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 62/421,316 
Projected Publication Date: None, application is not eligible for pre-grant publication 
Non-Publication Request: No 
Early Publication Request: No 
** SMALL ENTITY ** 
Title 

PHARMACEUTICAL FORMULATION FOR RAPID DELIVERY OF EPINEPHRINE 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 
page 1 of 3 
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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 US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
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-HAL T (1-866-999-4258). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

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. 

page 2 of 3 
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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). 

Select USA 

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 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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A~NM'E~T FOR APPL~TIDM FOO P'A1Bff 

\NHE.REAS, 

(hereinafter refen--ed to as "Assignors") have invented a certain invention (the 

PHARMACEUTfCAL FORMULATION FOR .RAPID DELIVERY OF EPINEPHRINE 

for which applic..'-ltion {tht~ ''App!icatioo'') for Letters Patent in the United States has been 
Med; and 

WHEREAS, the AppBcatun was fifed on November -11, 20'16 and has been 
as~gned &~riat No. 62/42.1,316 oHhe sarne UUe; m1d 

\AlMEREAS, it is the Intention of Assignors that patent rights iri and to the 
invention, and any and aU improvement thereto, shall belong to: 

!ono Pharma, LLC 
31.33 Hm Lake Drive 
Bartlett. TN 38135 

(hereinafter referred to as ''Assignee"); and 

WHEREAS. Assignee desires to acquire the entire rlght, title and interest in and 
to the Application, and trn.J Inventirm, and in and to a!! ert1bod1rnents of the !nventk.n1 
heretofore conceived, made or discx.rvered by Assignors, and in aoo to any and al! 
patents: (inducting but not !imitt~d to continuation applications:, C!P applications al1d 
reissue patents), inventor's certificates and other fonns of protection {herefnaft:er 
referred to as "Patents~) thereon granted in any and a!! countries and grQUp of c{u.mtries; 
and 

NOVV, THEREFORE, in oonsideratkm of One DoHar ($1.00) and other good and 
valuable consideration, acI<:oow!edged by said Assignors to have been received in ftdl 
from Assignee: 

i. Satd Asslgm:.:irs her~~Y ~en, assign,. transfer and convey to Assignee the full and 
exclusive right, title and lnten.?st {a) in and to the App!fcation and Um (nvention; (b} in 
and to an rlghts to apply for patents on the Inventions ln any and an countries. pursuant 
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to the lntemational Convention for the Protection of !ndustnai Property or otherwise; {c} 
in and to any and au Appllcalk)n filed and any and an Patent granted on the Inventions 
in any and au countries, inc!udlng each and every App!!catkm med and each and every 
Patent granted on any appUC.atkm which is a division, substitution, cz1nttnuatlon or C!P of 
said Application; and (d) in and to each and every reissue or extension of any said 
Patents. 

2. As.signors covenant and agroo to co{;iperate with Assignee to enab~ Assignee to 
enjoy to the fu!~st extent the right, titte and interest to the hwention hem!n conveyed {n 
any anct au countries and groups of cm.intrres,, Such tX)(iperation by A:ssfgnors shalt 
fndude prompt production of pertinent facts and documents, ghting testfmony, execution 
of petitions, oaths, spedficatk)ns, declarations or other papers, and other ass!st...~nce all 
to the extent deemed necessary or desirable by Assignee (a) for perfecting in Assignee 
the right, title and interest herein (;<:,nveyed; (b} fi:1r pmsecuting any of the Applications; 
(c) for t1.Ung and prosecuting substitute, diviskmat continuing or addlUona! appticatlons 
covering the Invention.; (d) for flHng and prosecuting app-Ucatkms for reissuance of any of 
the Patents:; (e} for lntertemnce or other prtority proceedings involving said inventions; 
and {f) for legal pro~1ed1ngs lnVt1!\<ing said Inventions and any ~pp!k,atron therefore and 
any Patents granted thereon, including ,Nithout limitaHon opposition proceedlrigs, 
<,'imceHatirin proe-ee.dfngs, prk>rity ~Xlntests. puh!k~ use proceedings, infringement actions 
and court actions; provided, however, that the reasonable travel. b1Jsiness and legal 
expenses incurred by Assignors ln . providing such coo!)Bration shall be paki by 
Assignee, 

'.l The terms and covenants of this Agreement shat! inure to the benefit of 
Assignee, its successors, assigns and other tegar rf1presentatives, and shaH be binding 
upon Assignors, arid Ass~nors' respective heirs, legal representatives and assfgns, 

4, Assignors hereby warrant and represent that Assignors have not er1tered into 
and wm not enter into any assignment, c-.ontmet, or understanding. in ccn1fl!ct herewith, 

A00:.~-qors have exe.:r.J.rtoo and delive~lKt thJs mstrumer'd to Assigooe on the, date 
iook;atect ~'ifJ.w, 

Assignor's Signature: 11 <.:{ '$ ·$- t,', ,-, "· .. A t r~ o. A --t~•'./i../ ·----·------ Dare: 1 1 --· t .'3. _, i.o l t. 
Hassan A!moazen 
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Doc Code: TR.PROV 
Document Description: Provisional Cover Sheet (SB16} 

PTO/SB/18 (11-08) 
Approved for use through 0513"112015. 0MB 0651·0032 

U.S. Patent and Tradema,I< Office: U.S. DEPARTMENT OF COMMERCE 
Under the Paperv•,o.n,: Reduction Acl ot ~ 9fJ5, rw persons are requ:t·et1 to respond to a ::.o~ection of ~nform.atlon unless it displays a vaHd 0MB control number 

-----------------------········---------------------------··· .............................. ···········-- ··············--·--·--·----------·--····- ·····---•·····"·•····-··-·-·" .. l 
Provisional Application for Patent Cover Sheet 

This is a request for filing a PROVISIONAL APPUC.ATION FOR PATENT under 37 CFR 1.53{c) 

hwentor(s) 

Inventor t Remove I 
·······------·-----·--------------------------·---------------- -------------------------------------------------"'----------------....--------~,..-------------! 

i Given Name Middle Name Family Name City State ! Country i 
1-1 -----------+-------+......----------- ----------------------------·------- ------------········---···-·--····-·--··-----,i------

Hassan Almoazen Bartlett 

All Inventors Must Be Listed•- Additional Inventor Information blocks may be 
generated within this form by selecting the Add button. 

TN 

h---------------~-------~-------------,.--------------------------------j 

Title of Invention : Pharmaceutical Formulation for Rapid Delivery of Epinephrine 
.......... ------------····-····-········+······································································································································-·······------1 

Attorney Docket Number (if applicable) [ 24050.0001 
.......... -------------------'--------------------------------------------------------------------------------------------------------------------------------------------------------

Correspondence Address 

Direct aH correspondence to (select one): 

@ The address corresponding to Customer Number 0 Firm or Individual Name 

Customer Number 76447 

~-------------~-----------------------------------------------------------------------------------~ 

The invention was made by an agency of the United States Government or under a contract with an agency of the United 
States Government. 

@ No. 

O Yes, the invention was made by an agency of the United States Government. The U.S. Government agency name is: 

O Yes, the invention was under a contract with an agency of the United States Government. The name of the U.S. 
Government agency and Government contract number are: 

EFS • Web 1.0. 1 
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Doc Code: TR.PROV 
Document Description: Provisional Cover Sheet (S816) 

PTO/SS/15 (11-08) 
Approved for use lhrougl1 05!3 t/2015. OMEl 0651--0032 

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
\Jr,de,· U1e Paperwork Reduc1ion Act of 1995, no persons ace required lo respond to a coileclicn of ,nformation unless it displays a valid 0MB control nu-mt.>er I~ E-n-t-ity_S_ta_tu_s _________ ·-····-· 

I Applicant asserts small entity status under 37 CFR 1.27 or applicant certifies micro entity status under 37 CFR 1,29 

i @) Applicant asserts small entity status under 37 CFR 1.27 
----------- ------.-- -----------------·----

0 Applicant certifies micro entity status under 37 CFR 1.29. Applicant must attach form PTO/S8/15A or B or equivalent. 
.. 

0 No 
---------------------......... .. 

Warning 
-------- ----

Petitioner/applicant is cautioned to avoid submitting persona! information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card 
numbers (other than a check or credit card authorization form PT0-2038 submitted for payment purposes} is never required 
by the USPTO to support a petition or an application. If this type of personal information is included in documents submitted, 
to the USPTO, petitioners/applicants should consider redacting such personal information from the documents before 
submitting them to USPTO. Petitioner/applicant is advised that the record of a patent application ls available to the public 
after publication of the application (unless a non-pubHcation request in compliance with 37 CFR 1.213(a) is made in the 
application) or issuance of a patent Furthermore, the record from an abandoned application may also be available to the 
public if Iha application is referenced in a published appli,..ation or an issued patent (see 37 CFR1.14). Checks and credit 
card authori.zation forms PTG-2038 submitted for payment purposes are not retained in the application file and therefore are 
not publicly available. 
- ------------ -----------

Signature 
---- ··•••••••••• . - ~----· ---- - ------------------- ____________________ .... 

Please see 37 CFR 1 A{d) for the forrn of the signature, 

i I ~ :$ 
Signature j /Susan B. Fentress/ 

I Date (YYYY-MM-00} 2016-11-00 
i ---- ·-•--•···--- -----------·--··--· - ---------------- ------.. .--------------

First Name 
Susan 

I 
Last Name 

Fentress 
Registration Number 31327 
(ff appropriate) I 

---------- i ----
This collection of information is required by 37 CFR 1.51. The information is required to obtain or retain a benefit by the public which is to 
file (and by the USPTO lo process) an application. Confidentiality is g.overned by 35 U.S.C. 122 and 37 CFR 1.11 and 1:14. This collection 
is estimated to take 8 hours to complete. including gathering, preparing, and submitting the completed application form to the USPTQ. 
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 lnforrna!ion Offir',er, 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. This 
form can only be used when in conjunction with EFS-Web. If this form is mailed to the US PTO, it may cause delays in handling 
the provisional application. 

---------------------------------

EFS - Web 1.0,1 
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Attorney Docket Number 
24050.0001 

TITLE OF THE INVENTION: PHARMACEUTICAL FORMULATION FOR RAPID 

DELIVERY OF EPINEPHRINE 

CROSS~REFERENCE TO RELATED APPLICATIONS: Not applicable. 

STATEMENT REGARD I NG FEDERALLY SPONSORED RESEARCH OR 

DEVELOPMENT: Not Applicable. 

THE NAMES OF THE PARTIES TO A JOINT RESEARCH AGREEMENT: Not Applicable 

INCORPORATION-BY-REFERENCE OF MATERIAL SUBMITTED ON A COMPACT 

DISC OR AS A TEXT FILE VIA THE OFFICE ELECTRONIC FILING SYSTEM (EFS~ 

WEB): Not Applicable, 

STATEMENT REGARDING PRIOR DISCLOSURES BY THE INVENTOR OR A JOINT 

INVENTOR: Not Applicable. 

BACKGROUND OF THE .INVENTION 

Field of the Invention: 

[0001] The present invention relates to a pharmaceutical composition for the 

treatment of anaphylaxis formulated for rapid delivery. In one embodiment, the delivery 

vehicle is a rapidly dissolving film. The films contain an epinephrine or a riovel epinephrine 

pro-drug for the rapid treatment of anaphylaxis in a patient 

Description of Related Art including information disclosed under 37 CFR 1.97 and 1.98, 

[0002] Epinephrine is considered the primmy 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 

1 
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Attorney Docket Number 
24050.0001 

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 physicochemica! 

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 (SHIONOGI PHARMA, !NC.) 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 lack of rapid and 

accurate dosing. Therefore, there is growing interest in the development of an 

alternative non-invasive delivery system that can easily provide accurate doses of 

epinephrine .. 

[0004] Anwar A. Hussain and James E. Truelove were granted patents related to 

the synthesis of novel esters of [(met11ylamino )methyl] benzy! alcohol which is 

epinephrine. The purpose of the Hussain's et. al. invention was to develop a prodrug of 

epinephrine HCI with superior lipid solubility to enhance penetration through the cornea 
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of the eye to treat glaucoma. Hussain et. al. synthesized four different prodrugs for this 

purpose (see structures 7A, 78, 7C, 70). These four molecules were tested in human, 

rabbit and horse plasmas and found that 3, 4 - dipiva!y!-a-[(methylamino) methyl] 

benzyl alcohol hydrochloride (structure 70) shows the best penetration profile into the 

eye. Hussain's et aL didn't evaluate the log P of these molecules nor did they evaluate 

the sublingual or buccal permeability or absorption. Their main focus was to develop a 

prodrug specifically for the eye. Since the initial publishing of Anwar's patents in 1974 

and 1975, no one has followed up or even published any new data on structures 7 A, 

78, and 7C, Dipivalyl-a-[(methylamino)} benzyl alcohol hydrochloride (70) was further 

developed into a drug delivery system for glaucoma (Dipivefrin or Propine ). Hussain and 

Truelove picked this particular prod rug for further development because of several 

physicochemical and biological qualities. The first quality was estimating the delay 

before onset of seizure for this prod rug to be about 8-10 minutes, the second quality 

was the rate of hydrolysis expressed as h12 in human plasma was about 1,800 seconds 

and the third quality was evaluating the hydrolysis and oxidation t112 in vitro to be 700 

and 300 days respectively. In a separate publication (Journal of Pharmaceutical 

Sciences, Vol. 65, No. 10, October 1976, p: 1510-1.512), Hussain et. aJ shared the 

graphs for the vitro hydrolysis of this particular prod rug using rabbit eye homogenate 

and compared the hydrolysis among three different plasmas (human, rabbit, rabbit eye 

homogenate). 

[0005] Films that incorporate a pharmaceutically active ingredient are disclosed in 

U.S. Pat No. 4,136,145 to Fuchs, et al. {"Fuchs"). These films can be formed into a sheet, 

dried and then cut into individual doses. Examples of specific uses disclosed by Fuchs 
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include application of the films to mucosa! membrane areas of the body, including the 

mouth,. rectal, vaginal, nasal and ear areas, A drug delivery vehicle must provide a high 

level of uniformity with respect to the dosage delivered. 

BRIEF SUMMARY OF THE INVENTION 

[0006] This invention relates to pharmaceutical compositions made by modifying 

the physicochemical properties of epinephrine in order to enhance its permeability 

through biological membranes (sub!ingua! and buccal membranes), Several prodrugs of 

epinephrine are shown by modifying the two hydroxy! (phenolic) groups in positions 3 and 

4 on the benzene ring, by chemically reacting the two groups with several acid moieties 

to form an ester bond with different alkyl chains. The addition of an alkyl group will 

enhance the lipophilicity of epinephrine (increase log P} and will consequently increase 

its perrneability through tile biological membranes (sublingual and buccal tissues in the 

oral cavity). The 3 and 4 positions represent meta and para locations with respect to the 

carbon in position 1 on the phenolic ring of epinephrine. Once the prodrug penetrates 

biological membranes (sublingual and buccal), the biological enzyme carboxyesterase 

will degrade the ester bond and release epinephrine for therapeutic activity. 

[0007] In another embodiment, the subject matter includes a method to deliver 

epinephrine involving the steps of: providing epinephrine in a unit dosage form 

formulated for sublingual or buccal administration, wherein the unit dosage form is a 

rapidly dissolving film and the unit dosage form provides the pharmaceutical pro-drug 

compositions of epinephrine. More specifically, this method involves providing 

pharmaceutical pro-drug compositions epinephrine in a unit dosage form to patients in 

need of anaphylactic treatment. 
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[0008] The subject matter includes a pharmaceutical formulation comprising: a 

compound as depicted in a formula 2A and a pharmaceutically acceptable carrier or 

a pharmaceutically acceptable excipient, wherein R1 is selected for the group 

consisting of: H, CH3, CL and I. A pharmaceutical formulation comprising: a 

compound as depicted in a formula 2B and a pharmaceutically acceptable carrier or 

a pharmaceutically acceptable excipient, wherein R2 is selected for the group 

consistfng of: H, CHJ, CL and I. A pharmaceutical fonnulation comprising: a 

compound as depicted in a formula 3C and a pharmaceutically acceptable carrier or 

a pharmaceutically acceptable excipient, wherein R3 is selected for the group 

consisting of: H, CH3. CL and I. A pharmaceutical forrnulation comprising'. a 

compound as depicted in a forn1ula 3D and a pharmaceutically acceptable carrier or 

a pharmaceutically acceptable excipient, wherein R4 is selected for the group 

consisting of: H, CH3, Cl and L A pharmaceutical formulation comprising: a 

compound as depicted in a formula 4E and a pharmaceutically acceptable carrier or 

a pharmaceutically acceptable excipient, wherein R1 is selected for the group 

consisting of: H, CH3, Cl and I. A pharmaceutical formulation comprising: a 

compound as depicted in a formula 4F and a pharmaceutically acceptable carrier or 

a pharmaceutically acceptable excipient, wherein R2 is selected for the group 

consisting of: H, CH3, Cl and I. A pharmaceutical formulation comprising: a 

compound as depicted in a formula 5G and a pharmaceutically acceptable carrier or 

a pharmaceutically acceptable excipient, wherein R1 is selected for the group 

and CH2F A pharmaceutlcal formulation comprising: a compound as depicted in a 
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formula 6H and a pharmaceutically acceptable carrier or a pharmaceutically 

acceptable excipient, wherein R2 is selected for the group consisting of: H, CH3. Cl 

and I. A pharmaceutical formulation comprising: a compound as depicted in a 

formula 61 and a pharmaceutically acceptable carrier or a pharmaceutically 

acceptable excipient, wherein R3 is selected for the group consisting of: H, Cl, I and 

CH3. 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 anaphylactic treatment 

[0009] The subject matter includes: uses of a pharmaceutical formulation in a 

patient in need of anaphylactic treatment, wherein the pharmaceutical formulation is 

made of a compound selected from the group consisting of: 4-(1-hydroxy-2-

( methylamino )ethyl} 1,2-phenlyene di-acetate; 4-( 1-hydroxy-2( mett1ylamino )ethyl)-

1 ,2-phenylene bis(2-methylpropanoate ); 4-( 1-hydroxy-2-(methylarnino )ethyl)-1,2-

phen!yene dipropionate; 4-( 1-hydroxy-2-( methylamino )ethyl)-1,2-phenylene bis(2,2-

dimethylpropanoate ), and a pharmaceutically acceptable carrier or a 

pharmaceutically acceptable excipient A pharmaceutical formulation made of a 

compound selected from the group consisting of: 4-(1-hydroxy-2-

(methylamino )ethyl)-1,2-phenlyene di-acetate; 4-(1-hydroxy-2(methylamino )ethyl)-

1,2-phenylene bis(2-methylpropanoate); 4-(1-hydroxy-2-(methylamino)ethyl)-1,2-

phen!yene dipropionate; 4-(1-hydroxy-2-(methylamino )ethy!)-1,2-phenylene bis(2,2-

dimethylpropanoate ), and a pharmaceutically acceptable carrier or a 

pharmaceutically acceptable excipient, wherein the compound is formulated in a unit 

dosage form as a rapidly dissolving film. 
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BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWING(S): 

[00010] The invention can be best understood by those having ordinary skill in 

the art by reference to the following detailed description when considered in conjunction 

with the accompanying drawings in which: 

[00011] 

[00012] 

[00013] 

[00014] 

[00015] 

[00016] 

[00017] 

[00018] 

FIG, 1 shows the chemical structure of epinephrine, 

FIG. 2 shows exemplary compounds of the present invention. 

FIG. 3 shows exemplary compounds of the present invention. 

FIG. 4 sl1ows exemplary compounds of the present invention. 

FIG. 5 shows exemplary compounds of the present invention. 

f IG. 6 shows exemplary compounds of the present invention, 

fiG. 7 shows exemplary compounds of the present invention. 

FIG. 8 shows a stress-strain profile of the optimized epinephrine fast 

dissolving film. 

[00019] FIG. 9 shows a release profile of the epinephrine from the optimized fast 

dissolving film in 500 ml Simulated Saliva at 37 °C. 

DETAILED DESCRIPTION OF THE INVENTION: 

[00020] The present invention may be understood more readily by reference to the 

following detailed description of the invention. It is to be understood that this invention is 

not limited to the specific devices, methods. conditions or parameters described herein, 

and that the terminology used herein is for the purpose of describing particular 

embodiments by way of example only and iS not intended to be limiting of the claimed 

invention. Also, as used in the specification including the appended claims, the singular 
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forms "a,'' "an," and "the" include the plural, and reference to a particular numerical value 

includes at least that particular value, unless the context dearly dictates otherwise. 

Ranges may be expressed herein as from "about" or "approximately" one particular value 

and/or to "about" or "approximately" another particular value, When such a range is 

expressed, another embodiment includes from the one particular value and/or to the other 

particular value. Similarly, when values are expressed as approximations, by use of the 

antecedent "about," it will be understood that the particular value forms another 

embodiment. 

[00021] These and other aspects, features and advantages of the invention will be 

understood with reference to the detailed description herein, and will be realized by 

means of the various 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 of the invention are exemplary and explanatory of 

preferred embodiments of the inventions, and are not restrictive of the invention as 

claimed. Unless defined otherwise, all technical and scientific terms used herein have 

the same meaning as commonly understood 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 invention, examples of which are illustrated in the accompanying 

drawings. Throughout the following detailed description, the same reference numerals 

refer to the same elements in all figures. 

[00022] The present invention provides novel biologically inactive compound that 

can be metabolized in the-; body to produce <'3 drug that has H,e biological activity of 

epinephrine. Epinephrine acts on nearly al! body tissues. Its actions vary by tissue type 
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and tissue expression of adrenergic receptors. For example, hlgh levels of epinephrine 

causes smooth muscle relaxation in the airvvays but causes contraction of the smooth 

muscle that lines most arterioles. The present subject matter relates to modifying the 

physicochemical properties of epinephrine (FIG. 1) in order to enhance its permeability 

through biological membranes (sublingual and buccal membranes). Several exemplary 

prod rugs of epinephrine are shown by modifying the two hydroxyl (phenolic) groups in 

positions 3 and 4 on the benzene ring. 

[00023] Now referring to FIG. 2, derivatives of epinephrine are shown. Structure 

2A represents di-ester derivatives of epinephrine where the R1 can be H, short alkyl 

molecule of this group compounds is: 4-(1-hydroxy-2-(methylamino )ethyl)-1,2-

phenylene bis(3-methylbutanoate) having a CLogP: 2.0114. Structure 2B represents 

derivatives of epinephrine where R2 = H, CH3, CL or I. A representative molecule of this 

group of compounds is 4-(1-hydroxy-2-(methyllamino) ethyl)-1,2-pheny!ene bis(3,3-

dimethylbutanoate) having a CLogP: 2.8094. Adding H, CH3, Cl or I change the log P 

of the prodrug and adds a non-toxic moiety to the molecule. The rate of hydrolysis of 

each ester can increase or decrease depending on how the atom in position R4 

influences the ester group. A pro-drug is selected for fast permeability through sub­

lingual and buccal membranes and fast hydrolysis by the enzyme, The molecule that 

shows fast permeability through the sub!ingual and buccal membranes and fast 

hydrolysis by the enzyme is a physical property of a compound that is useful to be 

formulated in a unit dosage form as a rapidly dissolving film. 
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Now referring to FIG. 3, derivatives of epinephrine are shown. Structure 

3C represents a derlvative of epinephrine where R3 = H, CH3 Cl or L A representative 

molecule of the group is: 4-(1-hydroxy-2-(methylamino)ethyl)-1,2-phenylene bis(2,2-

dichioroacetate) having a CLogP: 1 .4494. Structure 30 represents a derivative of 

epinephrine where R4 = H, CH3 Cl or I. A representative molecule of the groups is: 4-(1-

twdroxy-2-(methylamino)ethy!)-1,2-phenylene bis(2,2,2-trichloroacetae) having a 

CLogP: 2.8554. The molecule that shows fast permeability throLJgh the sublingual and 

buccal membranes and fast hydrolysis by the enzyme is a physical property of a 

compound that is useful to be formulated in a unit dosage form as a rapidly dfssolving 

filrn. 

[00025] Now referring to FIG. 4 derivatives of epinephrine are shown. Structure 4E 

represents a derivative of epinephrine where R1 = H, CH3, CL or LA representative 

molecule is: 4-(1-hydroxy-2-(methylamino)ethyl)-1,2-phenylene bis(2,3-

dimethylbutanoate) having a CLogP: 2.6294. Structure 4F represents a derivative of 

epinephrine where R2 =H, CH3, CL or LA representative molecule is: 4-(1-hydroxy-2-

(methylamino)ethyl)-1,2-pheny!ene bis(2,2,3-trimethylbutanoate) having a CLogP: 

3-427 4. The molecule that shows fast permeability through the sublingua! and buccal 

membranes and fast hydrolysis by the enzyme is a physical property of a compound 

that is useful to be formulated in a unit dosage form as a rapidly dissolving film. 

[00026] Now referring to FIG, 5, derivatives of epinephrine are shown. Structure G 

represents a derivative epinephrine where R, = H, I, Cl, CH3, CH2CHs, CH2CH2CH3 & 

(rnethy!amino) ethyl) 1,2-phenylene dicarboniodidate having a Clog: 1.084;. 4-(1-
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hydroxy-2-(methylamino-ethyl)-1,2-pheny!ene bis (2-iodoacetate) having a CLogP: 

0.3834 and Structure G"5 4-(1-hydroxy-2-methylamino)ethyl)-1,2-phenylene dibutyrate) 

having a CLogP: 1.2134. 

[00027] Now referring to FIG. 61 a derivative epinephrine is shown. Structure H6 

represents a derivative of epinephrine where R2 ~ H, CH3, CL or I. A representative 

example is: 4-(1-hyd roxy-2-(methylamino )ethyl)-1 ,2-pheny!ene (2E.2' E)-bis(but-2-

enoate) having a ClogP: 12054.Structure 16 represents a derivative of ephinephrine 

where R3::::: H, CL, I or CH3. A representative example is: 4-(1-hydroxy-2-

(methylarnino)ethyl)-1,2-phenylene bis(2-methylbutanoate) having a ClogP: 1.8314. 

[00028] Now referring to FIG. 7, the compounds of the invention as shown in US 

patent 3,809,714 and US patent 3,825,583 hereby incorporated by reference. 

Representative molecules include: 7A 4-(1-hydroxy-2-(methylamino)ethyl)-1,2-

phen!yene diacetate having a DLogP: -0.9026. 7B 4-(1-hydroxy-2( methylamino )ethyl)~ 

1,2-phenylene bis(2-methylpropanoate) having a ClogP: 0.773300. 7C 4-(1-hydroxy-2-

(methylamino)ethyl)-1,2-phenlyene dipropionate having a CLogP: 0.1554. 70 4-(1-

hydroxy-2-(methylamino)ethyl)-1,2-phenylene bis(2,2-dimethylpropanoate) having a 

CLogP: 1.5714. The molecule that shows fast permeability through the sub!ingual and 

buccal membranes and fast hydrolysis by the enzyme is a physical property of a 

compound that is useful to be formulated ln a unit dosage form as a rapidly dissolving 

film. 

[00029] The present invention further provides a pharmaceutical composition rnade 

of at least one compound or mixture of compounds of the invention in a pharmaceutically 

acceptable carrier thereof. The invention features a pharmaceutical composition in unit 
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dosage form formulated for sublingual or buccal administration. The delivery systems 

include: fast dissolving films, oral dissolving tablets, inhalation, and nasal delivery. In one 

embodiment, the unit dosage form of the present invention is a film for the delivery of 

epinephrine hydrochloride, as an anaphylactic treatment in a patient, such as for example 

a pediatric or geriatric patient. A typical rapidly dissolving film is made of a drug, a water­

soluble polymer, a plasticizer, a saliva stimulating agent, a surfactant and other fillers 

such as sweetening agents and flavors in case of bitter taste drugs and colors. See e.g. 

A. Arya, A Chandra, V. Sharma, and K. Pathak, "Fast dissolving oral films: An innovative 

drug delivery system and dosage form," Int. J .. ChemTech Res., voL 2, no. 1, pp. 576-

583, 2010.0. P. Lettre, "Formulation and Evaluation of Rapidly Disintegrating Film of 

Levocetrizine Hydrochloride," Pharmacia, vol. 2, no. 2, pp. 208-220, 2010. 

[00030] For the present invention, the drug is epinephrine or prodrug of epinephrine 

or a salt thereof. The typical dose of epinephrine for anaphylactic treatment is 0.3 to 0.5 

mg in adults and 0.01 mg/kg up to a maximum of 0.3 mg in children administered through 

intramuscular route. In this study, 13mg/9 cm2 of epinephrine (5.9 % w/w) are used as the 

dose size (Table 1 ). This quantity is calculated for 6-7-year-old ct1i!d according to Clark's 

rule Pediatric dose= Adult dose x (child's weight/150). 

[000031] A typical dose of 40 mg was based on a study in rabbits that showed a dose 

bioequiva!ence between 40 mg epinephrine tablet administered subiingually and 0.3 mg 

epinephrine administered intramuscularly using Epi pen. Injectors, Rawas-Qalaji et aL 

Biopharm Drug Dispos. 27: 427-435 (2006). Furthermore, the time to reach maximum 

epinephrine concentration after 0.3 mg EPIPEN (Mylan Specialty LP.) Injection of 

children is reported at 8±2 minutes. In another study, maximum plasma epinephrine 
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concentration is reached within 34±14 minutes using 0.01 mg/kg dose injection of 

epinepllrine subcutaneously in the deltoid region. 

[00032] The polymer and the optimal amount of polymer are selected to obtain a 

non~sticky and functional film. A film~forming polymer should have good wetting 

property, high spread ability, good feeling in the mouth and should be safe and non­

irritant 1\/lany studies have showed that polymer content of at least 10 -15 % ls needed 

in order to formulate proper film of proper thickness after drying in order to peel the film 

off from the release line. In one exemplary embodiment, the polymer is a water soluble 

modified hydroxypropyl starch that specifically manufactured for aqueous film coating in 

immediate release solid oral dosage forrns. 

[00033) A plasticizer is used to form the rapidly dissolving film. The plasticizer 

enhances the flow of the polymer and improve the tensile strength and elongation of the 

fill. Several plasticizers are commonly used in rapidly dissolving film preparation such as 

glycerol, di-butylphtha!ate, and polyethylene glycols and they are usually used up to 20 

0/o concentration of dry polymer weight. 

[00034] The function of the surfactant is to facilitate the solubilization or wetting of 

the film and subsequently causing the film to disintegrate quickly, releasing the drug to 

be absorbed through the buccal cavity. Surfactants can include Tween 80, which is a 

complex mixture of po!yoxyethylene ethers used as emulsifiers or dispersing agents in 

pharmaceuticals. 

[00035] A saliva stimulating agent used to facilitate the delivery of the drug using a 

rapidly dissolving film to the patient. Other fillers, such as sweetening agents and flavors 

in case of bitter taste drugs and colors are added to the rapidly dissolving film to 
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facilitate the delivery of the drug using a rapidly dissolving film to the patient. Typically, 

acids such as citric acid, malic acid, lactic acid and ascorbic acid are used as chemical 

stimulants of saliva secretion. However, citric acid is the most preferred among them 

Xylito! and tutti frutti flavor are used for taste masking (Table 1 ). Xylitol is an effective 

sweetening agent which has equal sweetness to sucrose. 

[00036] 

[00037] 

Examples; 

Four formulations are prepared in thls example. The percentages of the 

polymer are shown in (Table 1), The polymer percentages are (20, 25, 27 and 30 %) of 

the total formulation weighs. The polymer used in this example is L YCOA T ( Ferromet). 

L YCOAT is a water soluble modified hydroxypropyl starch that specifically 

manufactured for aqueous film coating in immediate release solid oral dosage forms. 
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[00038] Table 1: List of the compositions of the four FDFs formulations. 

Ingredient (% w/w) Use F1 F2 F3 

Epinephrine HC! Drug 5.9 5 .. 9 5.9 

Sodium Metabisulfite Antioxidant 5.9 5.9 5.9 

Lycoat@) RS720 
Film-forming polymer 20 25 27 (hydroxypropyl starch) 

Glycerin Plasticizer 3 3 3 

Tween 80 Surfactant 2 2 2 

Citric Acid Buffer; increases 0.5 0.5 0.5 
Monahydrate absorption in oral cavity 

Sodium Citrate 
Buffer 0.5 0,5 0.5 

Monobasic 

Xylitol Sweetener 10 10 10 

Tutti Frutti Flavor 6 6 6 

Water 46.2 41.2 39 . .2 

[00039] Glycerin is used as a plasticizer to provide the proper elasticity for the film 

(Table 1 ). A plasticizer imparts certain level of flexibility to the film by decreasing its 

brittleness. FIims in this example are prepared using 3% glycerol which is equivalent to 

10-15 % of the amount of polymer used" 

[00040] Tween 80 is used as a surfactant (Table 1 ), Citric acid is use to adjust the 

pH and can be used in rapidly dissolving firm as saliva simulating agent to increase the 

secretion rate of saliva which will further improve the disintegration time of the film. 

Finally, the addition of antioxidant is very important for the stability of epinephrine, 
15 
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Prompt oxidation of epinephrine in aqueous solution results in a colored inactive product 

which has been reported. Therefore, different types of antioxidants are used in the 

commercial injectors such as sodium metabisulfite, EDT A and ascorbic acid achieving 

shelf life of two years. The addition of sodium metabisurnte to the film, herein, will 

ensure the stability of epinephrine in the film (Table 1 ). However, further stabi!tty studies 

should be performed to assess this claim. 

[00041] However, films formed by formulations 1, 2 and 3 are too sticky after 

drying rendering them unusable. While formulation 4 that has 30 % polymer content 

formed smooth, transparent, flexible and uniform film and therefore it is selected for 

further testing. The difference in stickiness is clearly related to the variation of the 

polymer content. This comes in agreement with previous study that showed that using 

22.5% of L YCOAT polymer formed a thin and flexible but sticky film at that 

concentration concluding that higher percentage of polymer is needed. 

[00042] Physical properties of the film prepared by formulation 4 are evaluated 

such as elastic modulus, thickness, content uniformity and dissolution time. Assessir'tg 

these parameters is essential to determine the efficiency and usability of the film by 

patients. Elastic modulus is first studied as it represents clear measure of the stiffness 

!evBI of the film. It is calculated as the ratio of the applied stress over strain on specific 

section. 

[00043] Elastic 's modulus= (Force at corresponding strain/cross section area) :.: 1/ 

(corresponding strain). 

[00044] Now referring to FIG, 8, the profile of the film is illustrated showing a small 

increase in the applied strain to the film causes a quick increase in stress reaching a 
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value of 0. 1 MPa at 20 % strain level. As the strain increases further above 20 %, the 

increase magnitude in stress decreases gradually until it reaches semi~plateau at value 

0.16 MPa where % stress is 80 %. The value of elastic modulus is determined at 1.325 

MPa which is indication of very good flexibility of the film (Table 2). 

[00045] Table 2: List of physical properties of the optimized film 

Test 

Elastic Modulus 

Thickness 

Content Uniformity 

Results 

1,325±0.2 MPa 

0.29±0.0·1 mm 

93% ± 10% 

[00046] The thickness of the film at different locations is measured at 0.29 mm 

with very small margin of variability which is an indication of the high uniformity of the 

film (Table 2). A maximum thickness variation of 5 % is permitted in the preparation of 

the rapidly dissolving film. A uniform thickness across the film as it directly correlates 

with the accuracy of the dose in the film. Drug content in film is measured at 93 % ±1 0 

indicating high level of consistency of epinephrine dose within the film (Table 2), as a 

limit of 85 -115 % of content uniformity is acceptable according to USP. 

[00047] Now referring to FIG. 9, the dissolution profile of epinephrine from the film 

in terms of rate and extent in simulated saliva is determined on six samples of the 

optimized film. More than 90 % of epinephrine is released from the film within 7.2 

minutes. 

[00048] Taste and disintegration time of the optimized film are evaluated on 6 

volunteers (Table 3), The disintegration time is the tirne when the film starts to break or 
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disintegrates. Volunteers reported 1 0 -30 seconds disintegration time (Table 3), This 

comply with the regulations set by United State Pharmecopeia (USP) for disintegration 

time of oral films (not exceeding 30 seconds). Bitterness of epinephrine is masked 

efficiently according to volunteer's comments (Table 3). Four volunteers sensed no 

bitterness of the film while the two others volunteers reporied sligt1t to very slight 

sensation of bitterness. Moreover, no tongue constriction is reported by any of the 

volunteers. This data presents clear proof of the efficiency of rapidly dissolving film in 

taste masking the bitterness of epinephrine and an indication of strong potential for 

using a rapidly dissolving film as a replacement therapy of epinephrine injections for 

children. 

[00049] Table 3: In vivo taste and disintegration time evaluation of the optimized 

epinephrine FDF. 

Bitterness Tongue Constriction Disintegration Time 

None None ~10 seconds 

2 None None ~10 seconds 

3 None ~20 seconds 

4 

5 Very slight None ~20 seconds 

6 
t 

None None ~30 seconds 

[00050] Materlals--Epinpherine hydroctlloride, sodium metabisulfite, citric acid 

monohydrate and sodium citrate monobasic are purchased from Sigma Aldrich (St 
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Louis, MO). Lycoat@ RS720 is obtained from Roquette (Lestrem, France). Glycerin and 

tween 80 are purchased from Fisher Chemicals (Pittsburg, PA). Xylitol is purchased 

from Gallipot (SL Paul, MN). Tutti frutti is obtained from LorAnn Oils (Lansing, Ml). 

[00051] Film Preparation--Several rapidly dissolving films are prepared by solvent 

casting technique to choose the optimum film formulation. The formulations 

compositions of the rapidly dissolving film are mentioned in table 1, 

[00052] LYCOAT and xyHtol are dissolved in warm water. The solution is then 

placed in a sonicator for two hours and then the solution is left overnlght to ensure the 

removal of all entrapped air bubbles. Other excipients and Epinephrine HCI are added 

to the solution on the next day at room temperature. The mixture is then placed again in 

a sonicator for 40 minutes. The mixture is then spread onto a checkered paper covered 

by plastic sheet using a stainless-steel bar applicator. The film is left to dry overnight 

and is cut into 9 mm2 small film strips. 

[00053] Physical properties-The thickness, and elastic modulus of the optimized 

film is evaluated using Dynamic Mechanical Analyzer (0800 OMA, TA instruments, New 

Castle, DE). This is imporiant to evaluate tensile properties of the films. Three strips of 

the optimized films are tested at 25 "'C according to ASTM International Test Method for 

Thin Plastic Sheeting (D 882-02). Each film is positioned between the grips of the 

instrument. The preload force is set at 0.01 N and the final force at 15N. The initial grip 

separation is set to 60 mm and crosst,ead speed is set to 500 rnm/min. The test is 

terminated when the film breaks. Elastic modulus is determined as the slope of the 

stralghHine part of the stress-strain curve and it is expressed in force per unit area 

(MPa). 
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[00054] 
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Drug content uniformity: Specific areas are cut from six different films and 

weighted to calculate the estimated amount of drug in each area_ Films are then 

dissolved in 100 ml of citric acid buffer. The media are stirred and then filtered using 

0.45 um filters (Millipore Corporation, Millipore, Vimodron, Italy) and epinephrine content 

is assessed using UVmini-1240 UV-Vis Spectrophotometer (Shimadzu, Japan) at 

wavelength 280 nm. Epinephrine content is determined by calculating the percentage of 

the measured epinephrine to the estimated amount in each film. 

[00055] In vitro dissolution test For the dissolution test, rapidly dissolving film are 

evaluated using USP dissolution apparatus 11, paddle (Distek Evolution 6100, North 

Brunswick, NJ). Six strips are placed in different 1 L vessels containing 500 ml 

Simulated Saliva. The temperature of the dissolution media is set to 37 C and rpm is set 

to 50 rpm. Samples are taken at different time points throughout the time of U-1e 

experiment (15 mins), and the amount of epinephrine release in the media is 

determined by UVmini-1240 UV-Vis Spectrophotometer (Shimadzu, Japan) at 280 nm. 

[00056] Human taste pane/--To evaluate the palatability of optimized epinephrine 

film, taste evaluation study is performed on six healthy volunteers. The study is carried 

out in accordance with The Code of Ethics of the World Medical Association 

(Declaration of Helsinki), and all volunteers are informed in advance of the related 

details and the goal of the study and their consents are obtained. Volunteers are asked 

to place the film on the interior surface of their buccal cavity until film is fully 

disintegrated. Volunteers then rinsed their moths with drinking water. Volunteers have to 

report their findings of the presence of bitterness or not, any tongue restriction and how 

long it took for full disintegration of the film. 
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Equivalent elements can be substituted for the ones set forth above such 

that they perform in substantially the same manner in substantta!ly the same way for 

achieving substantially the same result It is believed that the system and method of 

the present invention and many of its attendant advantages will be understood by the 

foregoing description. It is also believed t11at it will be apparent that various changes 

may be made in the form, construction and arrangement of the components thereof 

without depar1ing from the scope and spirit of the invention or without sacrificing all of 

its material advantages. The form herein before described being merely exemplary and 

explanatory embodiment thereof. It is the intention of the following claims to encompass 

and include such changes. 
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1. A pharmaceutical formulation comprising: a compound as depicted in a formula 2A 

and a pharmaceutically acceptable carrier or a pharmaceutically acceptable excipient, 

wherein R1 is selected for the group consisting of: H, CH3, CL and L 

2. The pharmaceutical formulation of claim 1 wherein said compound is: 4~(1 -hydroxy-

2-(methylamrno)ethyl)-1,2-phenylene bis(3-methylbutanoate). 

3. The pharmaceutical formulation of claim 1 wherein the compound is formulated in a 

unit dosage form as a rapidly dissolving film. 

4, Use of the pharmaceutical formulation of claim 1 in a patient in need of anaphylactic 

treatment. 

5. A pharmaceutical formulation comprising: a compound as depicted in a formula 2B 

and a pharmaceutically acceptable carrier or a pharmaceutically acceptable e.xcipient, 

wherein R2 is selected for the group consisting of: H, CH3. CL and L 

6. The pharmaceutical formulation of claim 5 wherein said cornpound is 4-( 1-hyd roxy-2-

( methylarnino )ethyl)-1,2-phenylene bis(3,3-dimethylbutanoate ). 

7. The pharmaceutical formulation of claim 5 wherein the compound is formulated in a 

unit dosage form as a rapidly dissolving film. 

8. Use of the pharmaceutical formulation of claim 5 in a patient in need of anaphylactic 

treatment. 

9. A pharmaceutical formulation comprising: a compound as depicted in a formula 3C 

and a pharmaceutically acceptable carrier or a pharmaceutically acceptable excipient, 

wherein R3 is selected for the group consisting of: H, CH3. CL and I. 
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10. The pharmaceutical formulation of claim 9 wherein said compound is 4-(1-hydroxy-2-

( methylamino )ethyl)-1,2-phenylene bls(2 ,2-dichloroacetate ). 

11. The pharmaceutical formulation of claim 9 wherein the compound is formulated in a 

unit dosage form as a rapidly dissolving film. 

12. Use of the pharmaceutical formulation of claim 9 in a patient in need of anaphylactic 

treatment 

13.A pharmaceutical formulation comprising: a compound as depicted in a formula 30 

and a pharmaceutically acceptable carrier or a pharmaceutically acceptable excipient, 

wherein Rt is selected for the group consisting of: H, CH::i, Cl and L 

14. The pharmaceutical formulation of claim 13 wherein said compound is 4-(1-hydroxy-

2-(methy!amino )ethyl)-1 ,2-phenylene bis(2 ,2,2~trichloroacetate ). 

15, The pharmaceutical formulation of claim 13 wherein the compound is formulated in a 

unit dosage form as a rapidly dissolving film. 

16. Use of the pharmaceutical formulation of claim 13 in a patient in need of anaphylactic 

treatment. 

17.A pharmaceutical formulation comprising: a compound as depicted in a formula 4E 

and a pharmaceutically acceptable carrier or a pharmaceutically acceptable exciplent, 

wherein R1 is selected for the group consisting of: H, CH3, Cl and L 

18. The pharmaceutical formulation of claim 17 wherein said compound is 4-( 1-hydroxy-

2-(methylamino )ethyl)-1,2-phenylene bis(2 ,3~dimethylbutanoate ). 

19, The pharmaceutical formulation of claim 17 wherein the compound is formulated in a 

unit dosage form as a rapidly dissolving film. 
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20. Use of the pharmaceutical formulation of claim 17 in a patient in need of anaphylactic 

treatment. 

21.A pharmaceutical formulation compristng: a compound as depicted in a formula 4F 

and a pham1aceutically acceptable carrier or a pharmaceutically acceptable excipient, 

wherein R2 is selected for the group consisting of: H, CH3. Cl and I. 

22. The pharmaceutical formulation of claim 21 wherein said compound is 4-(1 -hydroxy-

2-(methy!amino }ethyl)-1,2-phenylene bis(2,2,3-trimethylbutanoate ). 

23. The pharmaceutical formulation of claim 21 wherein the compound is formulated in a 

unit dosage form as a rapidly dissolving film. 

24. Use of the pharmaceutical formulation of claim 21 in a patient in need of an 

anaphylactic treatment. 

25.A pharmaceutical formulation comprising: a compound as depicted in a formula 5G 

and a pharmaceutically acceptable carrier or a pharmaceutically acceptable excipient, 

wherein R1 is selected for the group consisting of: H, !, Cl, CH3, CH2CH3, CH2CH2CH3, 

26. The pharmaceutical formulation of claim 25 wherein said compound is selected from 

the group consisting of: 4- ( 1-hydroxy-2-(methylamino) ethyl) 1,2-phenylene 

dicarboniodidate; 4-(1-hydroxy-2-(methy!amino-ethyl)-1,2-phenylene bis(2-

iodoacetate; and 4-( 1-hyd roxy-2-methylamino )ethyl )-1 ,2-phenylene dibutyrate. 

27. The pharmaceutical formulation of claim 25 wherein the compound is formulated in a 

unit dosage form as a rapidly dissolving film. 

28. Use of the pharmaceutical formulation of claim 25 in a patient in need of anaphylactlc 

treatment. 
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29. A pharmaceutical formulation comprising: a compound as depicted in 6H and a 

pharmaceutically acceptable carrier or a pharmaceutically acceptable excipient, 

wherein R2 is selected for the group consisting of: H, CH3, Cl and L 

30. The pharmaceutical formulation of claim 29 wherein said compound is 4-(l-hydroxy-

2-( methylamino)ethyl)-1,2-phenylene (2E,2 '£)-bis(but-2-enoate ). 

31. The pharmaceutical formulation of claim 29 wherein the compound is formulated in a 

unit dosage form as a rapidly dissolving film. 

32. Use of the pharmaceutical formulation of claim 29 in a patient in need of anaphylactic 

treatment. 

33. A pharmaceutical formulation comprising: a compound as depicted in a formula 61 

and a pharmaceutically acceptable carrier or a pharmaceutically acceptable excipient. 

wherein RJ is selected for the group consisting of: H, Cl, I and CH3. 

34. The pharmaceutical formulation of claim 33 wherein said compound is 4-( 1-hydroxy-

2-(methylamino)ethyl )-1,2-phenylene bis(2--methylbutanoate). 

35. The pharmaceutical formulation of claim 33 wherein the compound is formulated in a 

unit dosage form as a rapidly dissolving film. 

36. Use of the pharmaceutical formulation of claim 33 in a patient in need of anaphylacttc 

treatment. 

37. Use of a pharmaceutical formulation in a pati.ent in need of anaphy!actic treatment, 

wherein said pharmaceutical formulation comprises a compound selected from the 

group consisting of: 4-(1-hydroxy-2-(methylamino)ethy!)-1,2-phenlyene di-acetate; 4-

( 1-hydroxy-2( methyl amino )ethyl)-1,2-pheny!ene bis(2-rnethylpropanoate ); 4-(1-

hyd roxy-2-( methylamino )ethyl)-1 ,2-phenlyene dipropionate; 4-( 1-hydroxy-2-
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bis(2 ,2-dimethylpropanoate ), and a 

pharmaceutically acceptable carrier or a pharmaceutically acceptable excipient 

38. A pharmaceutical formulation comprising a compound selected from the group 

consisting of: 4-(1 -hydroxy-2-(methylamino)ethyl)-1,2-phen!yene di-acetate; 4-(1-

hydroxy-2(methylamino )ethyl)-1 ,2-phenylene bis(2-methylpropanoate ): 4-( 1-hydroxy-

2-( methylamino )ethy!)-1,2-phen!yene 

(methylamino )ethyl)-1,2-phenylene 

dipropionate; 

bis(2,2-dimethy1propanoate), 

4-( 1-hydroxy-2-

and a 

pharmaceutically acceptable carrier or a pharmaceutically acceptable excipient, 

wherein the compound is formulated in a unit dosage form as a rapidly dissolving film. 

39. A method to deliver epinephrine comprising the steps of: providing epinephrine in a 

unit dosage form formulated for su.b!ingual or bucca! administration, wherein the unit 

dosage form ls a rapidly dissolving film. 

40, The method of claim 39 further comprising providing said epinephrine in a unit dosage 

form to a pediatric patient in need of anaphylactic treatment. 
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This invention relates to pharmaceutical compositions made by modifying the 

physicochemica! properties of epinephrine in order to enhance its permeability through 

biological membranes (sub!ingua! and buccal membranes). Several prodrugs of 

epinephrine are shown by modifying the two hydroxyl (phenolic) groups in positions 3 and 

4 on the benzene ring, by chemically reacting the two groups with several acid moieties 

to form an ester bond wiU1 different alkyl chains. The addition of an alkyl group will 

enhance the !ipophilidty of epinephrine (increase log P) and will consequently increase 

its permeability through the biological membranes (sublingual and bucca! tissues in the 

oral cavity). 
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Foreign Priority Information: 

!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.S.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)1 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), 

----------·-------····--·······-·--------,,[-_!3-.:--:Il-..OV-:J"""• ••••• 

Application Number.. I Country; Filing Date (YY~ -MM-DD) _..,___A_c_c-es_s_C_o_d_e_
1 
(-if_a_p-pl-icabte) 

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

Statement under 37 CFR 1.55 or 1.78 for AIA (First inventor to FUe) 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 

0 16,2013. 
NOTE: By providing tt1is statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 

............ ~.~. 2013, wilt be examined under the first inventor to file provisions of the AIA. 

EFS Web 22.12 AQUESTIVE THERAPEUTICS, INC.  EXHIBIT 1013  pdf Page 050



PTOiAIA/14 (11-15) 
Approved for use through 0413.012017. 0MB 0651-0032 

U.S. Patent a11d Trademar,: Office: U S. DEPARTMENT OF" COMMERCE 
Under the Paperwor'~ Reduction Act <lf 1995, no persons are reqwired to respo:nd to a collection of inform~t,on unless it contains a valid 0MB c.ontrol number. 

... 

l I Application Data Sheet 37 CFR 1.76 
Attorney Docket Number 24050.0001 

! Application Number ····1 

Title of Invention Pharmaceutical Formulation for Rapid Deiivery of Epinephrine 

-~"'"--' ··-

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 tt1e 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 optyout of the 
authorization by checking the corresponding box A or B or both in subsection 2 below. 

NOI!;: This section of the Application Data Sheet is ONL '( reviewed and processed with the INITIAL filing ot 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/S8/39 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 (POX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the 
undersigned hereby W:i!.nts the USeTQ autb:9..rit.Y. to provide the European Patent Office (EPO), the Japan Patent Office 
(JPO), the Korean Intellectual Property Office (KIPO}, the State Intellectual Property Office of the People's Republic of 
China (SIPO). the World lnteflectual 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 bib.liographic 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 appticatlon when a European patent application claiming priority to the instant patent 
application is fifed. 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. OptaOut of Authorizations to Permit Access by a Foreign Intellectual Property Office{s) 

A. Applicant DOES NQ.I authorize the USPTO to permit a participating foreign IP office access to the instant 
D application-as-file-cl. 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 QPES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent 
D 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 US PTO may provide access to the 
application in accordance with 37 CFR U4. 

EPS Web 2.2.12 AQUESTIVE THERAPEUTICS, INC.  EXHIBIT 1013  pdf Page 051



PTOIAIA/14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

U.S. Paten! and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Pape.work Redut:tion At:t of 1995, no persons are require.:! to respond to a collection of infonnatior. unless il contains a valid O!V!B control number. 

,,. .. ,.,_ ______ H_L 

Application Data Sheet 37 CFR 1.76 
Attorney Docket Number 24050.0001 

H••-•• 

Application Number 
·-! 

Title of Invention 
I 

Pharmaceutic-.al Fom1ulation for Rapid Delivery of Epinephrine I 

i 
"''""-"'""""'~-----

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 io 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 t46. 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. 

l Clear ! 
® Assignee lo Legal Representative under 35 U.S.C. 117 lo Joint Inventor 

______________ !__ 

...... Tc)········ Person who shows- sufficient proprietary interest 0 Person to .vhom the inventor is obligated to assign. 

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

I 
Name of the Deceased or Legally Incapacitated Inventor: I 

: I 
If the Applicant is an Organization check here. [8J 

. 

Organization Name 
I lono Pharma, LLC 

Mailing Address Information for Applicant: 
------

Address 1 3133 Hill Lake Drive 
-------------- -----
Address 2 

City Bartlett State/Provi nee TN 
------------------------------------------------------

Country I us Postal Code 38135 

Phone Number Fax Number 

Email Address 
-- --------------------- --- --------------~ 

Additional Applicant Data may be generated within this form by selecting the Add button. 7 ~- ----------------------------

Assignee Information including Non~AppUcant Assignee Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title .. 
37 of CFR to have an assignment recorded by the Office, 
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I Attorney Docket Number 24050.0001 
Application Data Sheet 37 CFR 1, 76 : . ----------11-------------------< ! Application Number 

------'-------------------1 

Title of Invention Pharmaceutical Formulation for Rapid Delivery of Epinephrine 

-----~-~----... ------ -------------

Assignee 1 

Complete this section if assignee 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 assignee-applicant, compiele !his section on!y if -identification as an assignee is also desired on the 
patent application publication . 

... -············-------------- -------················••- ----.- . ....... --------------" ____ __,__,_~~--------------------------------~ 

r-•m•••• -----------.. -------------------------- nno•nu•••••••-< ---------

~· If the Assignee or Non-Applicant Assignee is an Organization check here. 
____ .,_ , .. 

Organlzation Name I lono Pharma, LLC 
----- - ..... ---- -------- .. .. --------- ----
Mailing Address Information For Assignee including Non-Applicant Assignee: 

I 

Address 1 

I 
3133 Hill Lake Drive 

••••••••--•-u• .. ------ -----------~~-~------- -----------------
Address 2 

City 
I 

Bartlett State/Provi nee TN I 
Country i .! US 

---~H-

Postal Code 38135 

-+-
----- . ---

Phone Number i Fax Number 
-----------~---------- I . -----

Email Address 
••••---t--H 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 
selecting the Add button. 

-- .. ........ 

Signature: 
1NOTE: This Application Data Sheet must be signed in accordance with 37 C:FR 1.33{b). However, if this Application 
Data Sheet is submitted with the !M!I!AJ,, filing of the application ~.o.d either box A or B is n,Qt 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, flll joint inventors who are the app!icant, or one or more joint inventor-appllcants who have been given 
power of attorney {e.g., see USPTO Form PTO/AIA/81) on behalf of ijl.l. joint inventor-applicants. 

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

Signature /Susan B. Fentress/ Date (YYYY-MM-DD) 2016-1HJ 

........... _____. 

First Name Susan l Last Name I Fentress Registration Number 31327 
-----..-------.. ------~~-~,~ 

Additional Signature may be generated within this form by selecting the Add button. 
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24050.0001 I Attorney Docket Number 
Application Data Sheet 37 CFR 1.76 

Application Nurnber i ~~"' ~'•"-___ ,_,..,._,,.,.~ 

Title of Invention Pharmaceutical Formulation for Rapid Delivery of Epinephrine 

This collection of information is required by 3 7 CFR 1. 76. ihe information is required to obtain or retain a benefit by the public wriich 
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 Chlef 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, Ale.xandria, VA 22313-1450. 
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Attorney Docket Number: 
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Filing Fees for Provisional 
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Sub-Total in 
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Basic Filing: 
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Pages: 
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Application Number: 62421316 
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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 Agglications 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 Agglication 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 Agglication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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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