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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 REGARDING FEDERALLY SPONSORED RESEARCH OR

DEVELOPMENT: Not  Applicable.

THE  NAMES OF  THE  PARTIES TO  A JOINT RESEARCH  AGREEMENT: NotApplicable:

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 AJOINT

INVENTOR: Not Applicable.

BACKGROUND OF THE INVENTION

Field of the  Invention:

{0001} The present invention relates to a pharmaceutical composition for the

treatmentof anaphylaxis formulated for rapid delivery. Inn.one embodiment, the delivery

vehicle is  a rapidly dissolving film. The  films contain an  epinephrineor a novel 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 primary choice for the treatment of

anaphylaxis which is a life threatening allergic reaction that might lead to  death i f

untreated especially in children. A study reported that one in every 10,000 children has.

an anaphylactic attack per year. Epinéphiine is the drugof choice for the treatment of

1
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(log P -0 .68 )and can be  oxidized readily. Based on  the current physicochemical

properties of gpinephrineg, 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)orTWINJECT (SHIONOGI PHARMA, INC.) that deliver the required dose in

the mid-outer thigh either subcutaneously or intramuscularly. However, many

disadvantagesare reporied with the  usage ofthese injectors such as  high cost,

inaccurate administration, short half-life, patient's fear of needles, accidental injections,

and unavailabilityof a sufficient numberof 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 a re  on ly  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'intialers are also underused due t6 their l a ckof rapid and

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

alternative non-invasive delivery system that caneasily provide accurate dosesof

epinephrine.

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

the synthesis of novel esters of [(methylamino)methyl] benzyl alcohol which is
epinephrine. The  purpose of  the Hussain's et. al. invention was to developa prodrug of

epinephrine HCL with superior lipid solubility to enhance penetration through the cornea

5

EX2012, Page 5



Attorney Docket Number
24050.0001

of  the eye to treat glaucoma. Hussain et. al. synthesized four different prodrugs for this

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

rabbit and  horse plasmas and  found that  3, 4 ~ dipivalyt-a-[{methylamino) methyl]

benzyl alcohol hydrochloride (structure 7D) shows the best penetration profile into the

eye.  Hussain ’s  e l .  al. didn’{ evaluate  t he  log  P of  these  molecules  nor  d id  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 7A,

7B, and 7C, Dipivalyl-a-[{methylamine)] benzyl alcohol hydrochloride (7D) was further

developed info a drug delivery system for glaucoma (Dipivefrin o r  Propine). Hussain and

Truelove picked th is  particular prodrug for  further development  because of  several

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

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

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

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

and 300 days regpectively. I n  a separate publication (Journal of  Pharmaceutical

Sciences, Vol. 85, No.  10, October 1978, p: 1510-1512), Hussain st. al. shared the

graphs for the vitro hydrolysis of  this particular prodrug 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  f i lms  can  be  formed into a sheet,

dr ied and  then c i t  into individual doses, Examples o f  specif ic uses disclosed by  Fuchs

3
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include application of the films to mucosal membrane areas of { he  body, including t he

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

[aooe] Th i s  invent ion relates fo pharmaceutical compositions made by  modi fy ing

the physicochemical properties of epinephrine in  order to enhance its permeability

through biological  membranes (subl ingual  and  bucca l  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  wi th  different alkyl  cha ins .  The  addi t ion of an  a lky l  g roup  will

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

its permeability through the 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 o f  epinephrine. Once the prodrug penetrates

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

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

composit ions of  epinephrine. More specifically, this method involves providing

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

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

compound  as depic ted  i n  a formula 2A  and  a pharmaceutical ly acceptable carr ier  or

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

consisting of: H,  CHs, CL  and {. A pharmaceutical formulation comprising: a

compound  as  depicted  i n  a formula 2B  and  a pharmaceutically acceptable carr ier  or

a pharmaceutically acceptable excipient, whers in  Rz i s  selected for the  g roup

consisting of:  H,  CHa, CL  and 1. A pharmaceutical formulation comprising: a

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

a pharmaceut ical ly  acceptable  excipient,  where in  Rs  i s  selected for the  g roup

consisting of:  H ,  CHa  CL  and L.A pharmaceutical formulation comprising: a

compound as depicied in  a formula 3D  and a pharmaceutically acceptable carrier or

a pharmaceut ical ly  acceptable excipient,  wherein  Rs  i s  selected for  the  g roup

consist ing of :  H ,  CHa, C l  and  I. A pharmaceutical formulation comprising: a

compound as  depicted in  a formula 4E  and  a pharmaceutically acceptable carr ier  o r

a pharmaceutically accepiable excipient, wherein Ry is selected for the group

consisting of: MH, CHa Cl  and 1. A pharmaceutical formulation comprising: a

compound  as  depicted i n  a formula 4F  and  a pharmaceut ical ly  acceptab le  carrier or

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

consisting ofr H ,  CH  C l  and  | .  A pharmaceutical formulation comprising: a

compound as  depicted in  a formula 5G  and a pharmaceltitically acceptable carrier o r

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

consisting of: H, |, Cl,  CHa, CHCHs,  CH2CHCH3 & CH2CHzCHCHa, CH2CI, CHa!

and CHzF A pharmaceutical formulation comprising: a compound as  depicted in  a

5
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formula 6H  and a pharmaceutically acceptable carrier or a pharmaceutically

acceptable excipient, wherein Rz is selected for the group consisting of:  H,  CHs, C i

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

formula 81 and a pharmaceutically acceptable carrier o r  a pharmaceutically

acceptable excipient, wherein Ra is  selected for the group consisting of: H, Cl, | and

CHs. 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.

{0008] The subject matier includes; uses of  a pharmaceutical formulation in a

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

made o f 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-methyipropanoate); 4-(1-hydroxy-2~(methylamino)ethyi)-1,2-

phenlyene dipropionate; 4-(1-hydroxy-2-(methylamino)ethyl}-1,2-phenylene bis(2,2-

dimethylpropancate), and a pharmaceutically acceptable carrier or  a

pharmaceutical ly acceptable excipient.  A pharmaceutical  formulation made  o f  a

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

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

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

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

dimethiylprapanoate), and a pharmaceutically acceptable cart leror  a

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

dosage form as a rapidly dissolving film.

6
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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:

[000114]

{00012}

[60013]

[00014]

[00015]

[00046]

[00017]

[00618]

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 shows exemplary compounds  of  the  present invention.

FIG. 5 shows exemplary compounds of  the present invention.

FiG. 6 shows exemplary compounds of the present invention.

FIG.  7 shows exemplary compounds  of  the  present invent ion.

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

dissolving film.

[oo01e] FIG. 8 shows a release profile of  the  epinephrine from the optimized fast

dissolving film in  500 m i  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 o r  parameters described herein,

and that the terminology used herein i s  for the purpose o f  describing particular

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

invent ion. Also,  as  used i n  the  specification including t he  appended claims, the  singular

7
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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 clearly dictates otherwise.

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

and/or to "about" o r  "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 wi l l  be  understood that  the particular va lue  forms another

embodiment,

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

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 o f

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 {o  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 a drug that has the biological activity of

epinephrine. Epinephrine acts on  nearly al l  body  tissues. i ts  act ions vary  by  t issue type

8
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and tissue expression of  adrenergic receptors. For  example, high levels of  epinephrine

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

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

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

th rough biological  membranes  {subl ingual  and buccal  membranes) .  Severa l  exemplary

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

positions 3 and  4 on  the benzene ring.

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

2A  represents di-ester derivatives of epinephrine where the R i  can be  H, shor  alkyl

chain of  CHs, CHCHs,  CH2CH2CH;3, o r  CHCH2CH2CHa CL  or  | ,  A representative

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

phenylene bis(3-methyibutanoate) having a ClogP:  2.0114. Structure2B represents

derivatives o f  epinephrine where Re = H,  CHa, Cloor 1. A representative molecule of this

group of  compounds is 4-(1-hydroxy-2-(methyllamino} ethyl)-1,2-phenylene bis(3,3~

dimethylbutanoate) having a CLogP: 2.8094. Adding H,  CHa, C l  o r  | 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 Raq

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

l ingual  and  buccal  membranes  and  fast  hydrolysis  by  the  enzyme.  The  molecu le  that

shows fast permeability through 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 dissolving film.
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[00024] Now referringto  FIG.  3,  derivatives o f  epinephrine are shown. Structure

3C represents a derivative of  epinephrine where Rs =H ,  CHz C l  o r  i .  A representative

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

dichloroacetate) having a CLogP: 1.4494. Structure 3D represents a derivative of

epinephrine where Rs = H ,  CHa Cl  or | .  A representative molecule of  the groups is: 4-(1-

hydroxy-2-(methylaminojethyl)-1,2-phenylene bis(2,2,2-trichlorcacetae) having a

Cl.ogP: 2.8554.  The  molecu le  that  shows  fast permeability th rough  the  subl 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.

[60025]  Now  referring to FIG.  4 derivatives of  epinephrine a re  shown. Structure 4&

represents a derivative o f  epinephrine where R1  =H ,  CH3, CL  o r  | .  A representative

molecule is: 4-(1-hydroxy-2-{methylamino)ethyl)-1,2-phenylens his(2,3«

dimethylbutanoate) having a ClLogP: 2.6294, Structure 4F  represents a derivative of

epinephrine where Ra =H, CH3, CL  o r l .  A representative molecule is: 4-(1-hydroxy-2-

{methylamino)ethyl)-1,2-phenylene bis(2,2,3-trimethylbutanoate) having a ClogP:

3.4274. The molecule that shows fast permeability through the sublingual and buccal

membranes  and  fast hydrolysis by  the  enzyme i s  a physical  propertyof  a compound

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

[00028] Now referring to FIG. 5,  derivatives of  epinephrine are shown. Structure G

represents a derivative epinephrine where R i  = H, | ,  Cl,  CHs, CH2CH3, CH2CH2CHs &

CH2CHzCH2CHs, CH20!, CHa! or  CHoF. Representative molecules are: 4 -( 1-hydroxy-2-

(methylamine) ethyl) 1,2-phenylene dicarboniodidate having a Clog: 1.084;  4-(1-

10
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hydroxy-2-(methylamino-ethyi)-1,2-phenylene bis (2-iodoacetate) having a Clogh:

(0.3834 and  Structure G5  4-(1-hydroxy-2-methylamino)ethyl}-1,2-phenylene dibutyrate )

having a CLogP: 1.2134.

[00027] Now referring to FIG. 8, a derivative epinephrine is shown. Structure H8

represents a derivative o f  epinephrine where Ra = H ,  CHa, CL  o r  | .  A representative

example is: 4-(1-hydroxy-2-(methylamino)ethyl)-1,2-phenylene (2&2'E)-bis(but-2-

enoate) having a CLogP: 1.2054 Structure 16 represents a derivative of ephinephrine

where Ra = H, CL, | or  CHa. A representative example is: 4-(1-hydroxy-2-

{methylaminojethyl)-1,2-phenylens bis(2-methylbutanoate) having a C logP:  1.8314.

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

patent  3,800,714 and  US  patent 3,825,583 hereby incorporated by  reference,

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

pheniyene diacetate having a DLogP:  -0.9026. TB  4~(1-hydroxy-2{methylamino)ethyi)-

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

{methylaminojethyl)-1,2-phenlyene dipropionate having a ClLogP: 0.1554. 7D  4-(1-~

hydroxy-2-(methylamino)ethyl)-1,2-phenylene his(2,2-dimethylpropanocate) having a

ClLogP: 1.5714. The molecule that shows fast permeability through the sublingual and

bucca l  membranes  and  fast hydrolysis by  the enzyme i s  a physical  property of  a

compound that  is useful to be  formulated i n  a unit dosage f o rmas  a rapidly dissolving

f i lm.

[00028] The present invention further provides a pharmaceutical composition made

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

11
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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. i n  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  f lavors i n  case of bit ter  taste drugs and  colors,  Ses e.g.

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

drug delivery system and  dosage form,” Int. A. ChemTech Res.,  val. 2 ,  no. 1, pp .  576~

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

Levocetrizine Hydrochloride,” Pharmacia, vol. 2,  na. 2,  pp. 208-220, 2010,

[G0030} 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 cme of  epinephrine (5.9 % w/w) are used as  the

dose size (Table 1). This quantity is calculated for 6-7-year-old child 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

bioequivalence between 40 mg  epinephrine tablet administered sublingually and  0.3 mg

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

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

epinephrine concentration after 0.3 mg  EPIPEN (Mylan Specialty L.P.} Injection o f

children is reported at 8%2 minutes. In another study, maximum plasma epinsphring
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concentration is reached within 34214 minutes using 0.01 mg/kg dose injection o f

epinephrine subcutaneously inthe  deltoid region.

[00032} The polymer andthe optimal amount of polymer are selected to obtain a

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

property, h igh  spread  ability, good feeling i n  t he  mouth and  should be  safe and  non-

irritant. Many studies have showed that polymer content of at least 10 15  % is needed

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

off from the release line. Ir oneexemplary embodiment, the polymer is a water soluble

modified hydroxypropyl starch that specifically manufactured for agueous film coating in

[00033] A plasticizer is  usedto 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 drecommonly used in  rapidly dissolving f i lm  preparation such as

%:concentration of dry polymer weight.
[00034] ‘The function of the surfactant is to facilitate the solubilization or wetting of

the  f i lm  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  polyoxyethylene ethers used as  emulsifiers or dispersing agents i n

pharmaceuticals,

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

rapidly dissolvingfilm to the patient. Other fillers, such as  sweetening agen t sand flavors

in  case of bitter taste drugs and colors are added tothe rapidly dissolvingfilm to

13
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facilitate the deliveryof 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

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

sweetening agent which has equal  sweetness to sucrose.

[00036] Examples:

[00037] Four formulationsare prepared in this example. The percentages of the

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

the total formulation weighs. The polymer used in this example is LYCOAT ( Ferromet).

LYCOAT is a water soluble modified hydroxypropyl starch that specifically

manufactured for aqueous film coating in  immediate release solid oral dosage forms.

14
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Ingredient (%  wiw) Us  € Fi F2 F3

Epinephrine HCI

Sodium Metabisulfite

Lycoat® RS720

Glycerin

Tween 80

Citric Acid"
Monohydrate

Sodium Citrate
Monobasic

Xylitol

Tutti Fru t t i

_

Antioxidant

Film-forming polymer

Plasticizer

Surfactant

Buffer; increases
‘absorption in  oral cavity

Buffer

Sweetener

Flavor

5.9

5.9

20

0.5

0.5

6

5.9

59

25

0.5

10

6

5.8

59

27

10

5

0.5

0.5

10

6

Water 48.2 41.2 39.2 36.2

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

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

brittleness. Films in this  example are prepared u s i ng3%: glycerol which is  equivalent to

10-15 %.of the amount ofpolymer 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.

18
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Prompt oxidation of  epinephrine i n  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, EDTA and  ascorbic acid achieving

shelf life of  two years. The addition o f  sodium metabisuflite to the film, herein, will

ensure the stability o f  epinephrine in  the film (Table 1). However, further stability studies

should be  performed { o  assess this claim.

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

drying rendering t hem  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 LYCOAT 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  elast ic modulus,  th ickness,  content  uniformity and  dissolut ion t ime.  Assessing

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

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

level 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 sfrain/cross section area) x1/

{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  magni tude in stress decreases gradually until it reaches semi-plateau a t  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 Results

Elastic Modulus 1.32530.2 MPa

Thickness 0.290.017 mm

Content Uni formi ty 93%  = 10%

[600486] The thickness o f  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

f i lm {Table 2). A maximum thickness variation of  5 % is permitted in the preparat ionof

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

with the accuracy of  the dose i n the  film. Drug content in  film is measured at 93  % £10

indicating high level o f  consistency of  epinephrine dose  within the  f i lm (Table 2), as  a

limit of  85  -118 % of content uniformity is acceptable according to USP .

[00047] Now referring to FIG. 8, the dissolution profile of epinephrine from the film

i n  te rms  o f  rate and  extent i n  s imulated  saliva i s  determined on  six samples  of  the

opt imized fi lm. More than  90  % of epinephrine is  released from the  f i lm  within 7 .2

minutes.

[00048]  Taste and  disintegration t ime of  the optimized f i lm are evaluated on  6

volunteers (Table 3), The disintegration time is the {ime when the fi lm starts to break or
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disintegrates. Volunteers reported 10  -30 seconds disintegration time (Table 3). This

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

{ ime o f  ora l  f i lms (not  exceeding 30  seconds).  Bi t terness of  epinephrine i s  masked

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

bitterness of  the film while the two others volunteers reported slight to very slight

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

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

{aste masking the bitterness of  epinephrine and  an  indication of  strong potential for

using a rapidly dissolving f i lm as  a replacement  therapy  of  epinephrine injections for

children.

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

epinephrine FOF,

Volunteer Bitterness Tongue Constr ict ion Disintegrat ion Time

1 None None ~10 seconds

2 None | None ~10 seconds

3 Slight None | ~20 seconds

4 None None | ~30 seconds

5 Very slight None ~20 seconds

5] None None | ~30 seconds

[00050] Materials--Epinpherine hydrochlor ide, sod ium  metabisulf i te,  citric ac id

monohydrate and sodium citrate monobasic are purchased from Sigma Aldrich (St.
18

EX2012, Page 21



Attorney Docket Number
24050.0001

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 (St. Paul, MN). Tutti frutti is obtained from LorAnn Oils (Lansing, Mi),

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

cast ing  technique to  choose  t he  op t imum  film formulat ion.  The  formulat ions

compositions o f  the rapidly dissolving film are ment ioned i n  tab le  1 .

[00052) LYCOAT and  xylitol are dissolved i n  warm  water.  The solution is  t hen

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

removal of a l l  entrapped air bubbles. Other excipients and Epinephrine HC! are added

to the solut ion 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 mm? small film strips.

[00053] Physical properties-The thickness, and elastic modu lusof the optimized

film is evaluated using Dynamic Mechanical Analyzer (Q800 DMA, TA instruments, New

Castle, DE). This is important 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  pre load  force i s  set  at  0 .01  N and  t he  f inal  force a t  15N.  The  init ial g r ip

separation is  set to 60  mm  and crosshead speed is  set to 500 mm/min. The test i s

terminated when  the  filin breaks.  Elastic modu lus  i s  determined as  the  s lope of  the

straight-line part of  the stress-strain curve and it is expressed in forge per unit area

(MPa).
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[00054] 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 m i  o f  citric acid buffer. The media are stirred and then filtered using

0.45 um  filters (Millipore Corporation, Millipore, Vimodron, Haly) 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 ep inephr ine  fo the  est imated amount  i n  each film.

[eo05S] I nv i t r o  dissolution test;  For  the  dissolution test, rapidly dissolving film are

evaluated using USP dissolution apparatus l i ,  paddie (Distek Evolution 6100, North

Brunswick, NJ}. Six strips are placed in  different 1 L vessels containing 500 m l

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 t ime points throughout  the  t ime of  the

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 o f  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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[00057] Equivalent s lemenis  can  be  substi tuted for t he  ones  set  forth above such

that they perform in substantially the same manner in substantially 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. i t  i s  a l so  bel ieved tha t  i t  wi l l  be  apparent  that  var ious changes

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

without departing from the  scope and spirit of  t he  invention o r  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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CLAIMS

1. A pharmaceutical formulation comprising: 8 compound as  depicted in a formula 24

and  a pharmaceutically  acceptable carrier o r  a pharmaceutical ly  acceptable excipient,

wherein Rs is selected for the group consisting of:  H ,  CHa, CL  and I.

The  pharmaceut ical  formulat ion o f  c la im 1 where in  said compound  is:  4+(1-hydroxy-

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

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

unit dosage form as  a rapidly dissolving film.

Use of the pharmaceutical formulation o f  claim 1 in  a patient i n  need of  anaphylactic

{reatment.

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

anda  pharmaceutically acceptable  carr ier ora pharmaceutically  acceptable excipient,

wherein Ry is selected for the group consisting of, HM, CHs. CL  and L

The pharmaceutical formulation of  claim 5 wherein said compound is 4-(1-hydroxy-2-

{methylamino)sthyl)}-1,2-phenylene bis{3,3-dimethyibutanoate).

The pharmaceutical formulation of claim & wherein the compound is formulated in a

unit dosage form as  a rapidly dissolving film.

Use of  the pharmaceutical formulation of  claim 5 in a patient i n  need of anaphylactic

treatment.

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

and a pharmaceutically acceptable carrier o r  a pharmaceutically acceptable excipient,

wherein Rais selected for the group consisting of. H,  CHa CL  and |.
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10. The pharmaceutical formulation of  claim 9 wherein said compound is  4+(1-hydroxy-2-

{methylamino)ethyl)-1,2-phenylene bis{2 2-dichloroacetate).

11 .  The pharmaceutical formulat ion o f  c la im 8 wherein the  compound i s  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 3D.

wherein R4 is  selectedfor the group consisting of:  H, CHs, Cland |.

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

2«(methylamino)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 13in a patient in needof anaphylactic

treatment.

17.A pharmaceutical formulation comprising: a corripound as depicted in  aformula 4E

and a pharmaceutically acceptable carrier or  a pharmaceutically acceptable excipient,

wherein Ry is  selected for thegroup consisting oft H, CHa,  Cland1.

18. The pharmaceutical formulation of  claim 17wherein said compourid 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 asa rapidly dissolving film.
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20. Use of  the pharmaceutical formulation of  claim 17  in a patient in  need of  anaphylactic

t reatment.

21 .A  pharmaceutical  formulat ion comprising: .a compound as  depicted in a formula 4F

and a pharmaceutically acceptable carrier o r  a pharmaceutically acceptable excipient,

wherain Ry i s  selected for t he  group consisting of.  H ,  CHz C land  1.

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

2~{methylamino)ethyi)-1,2-phenylene his(2,2,3-tr imethyibutanoate).

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 i n  a formula 3G

and a pharmaceutically acceptable carrier o r  a pharmaceutically acceptable excipient,

wherein R i  is selected for the group consisting of: HM, 1, Cf, CHa, CH2CH3, CHaCH2CH3,

CH2CH20M2CMa, CHC,  CHa and CHF

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-(methylamino-ethyi}1,2-phenylene bis(2~

iodoacetate; and 4-(1-hydroxy-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 f i lm.

28. Use  of  the pharmaceutical formulation of  claim 25  i n  a patient in need of  anaphylactic

f reatment .
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29. A pharmaceutical formulation comprising: a compound as  depicted in 8H  and a

pharmaceutically acceptable carrier or a pharmaceutically acceptable excipient,

wherein  Ra i s  selected for the group  consist ing of:  H ,  CHs, C l  and  1.

30 .  The pharmaceutical formulation of  claim 29  wherein said compound is 4-(1-hydroxy-

2«(mathylamino)ethyl}-1,2-phenylene (2E 2'E)-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 f i lm.

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 o r  a pharmaceutically acceptable excipient,

wherein Ra is  selected for the group cansisting of: H,  Cl.  1 and CHa.

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  anaphylactic

treatment.

37.  Use  o f  a pharmaceutical formulation i n  a pat ient i n  need of  anaphylactic treatment,

wherein said pharmaceutical formulation comprises a compound selected from the

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

{1-hydroxy-2(methylamino)ethyi)-1,2-phenylene  bis{2-methylpropanocate);, 4~(1-

hydroxy-2-(methylamino)ethyl)-1.2-phenlyens dipropionate; 4~(1-hydroxy-2-~
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(methylamino)ethyl)-1,2-phenylene- bis(2,2-dimethylpropanoate); and a

pharmaceutically acceptable carrier o ra  pharmaceutically acceptable excipient.

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

consisting of  4-(1-hydroxy-2-(methylamino)ethyl)-1,2-pheniyene di-acetate; 4-(1-

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

2-(methylamino)ethyl)-1,2-pheniyene. dipropionate; 4-(1-hydroxy-2-

{methylamino)ethyl)-1,2-phenylene bis(2,2-dimethylpropanoate), and 2a

pharmaceutically acceptable carrer 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 ep inephr ine in  a

unit dosage form formulated for sublingual o r  buccal administration,wherein the unit

dosage form is a rapidly dissolving film.

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

This invention relates to phammaceutical compositions made by modifying the

physicochemical properties of  epinephrine in order fo enhance its permeability through

biological membranes (sublingual and buccal membranes). Several prodrugs of

epinephrine are shown bymodifying 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 corisequently increase

aral cavity).
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U.S:Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the:Paperwork:Reduction Act  a f  1885,  no. personea re  réfuired  to  respond to a collection o f  Information urifess.i t  contalivs ig valid OMB  control number,

Attorney Docket Number 240500001
Application Number

Application Data Sheet 37  CFR1.76

| Title of Invention | Pharmaceutical Formulation forRapid Dehvery ofEpinephrine

Fil ing By Reference:
{Only complete this:section whenfilinganapplication’by  reference under 35 usc. ERY) and 37 CFR 1.57{a). Donot  complete this sectioni f
lapplication papers including a specificationand any drawings are beingfiled. Any domestic Benefit.or foreign priority infarmation must tie
providedinthe  appropriata:seftionis) below (i.e. "Domestic Benefit/National Stage Information” and "ForeignPristity ihformation”).

reference to  thereviously fitedool ication,subacerk {e) Conditions and requirements of37 ¢FR15iviiied
Appl icat ion  numberof the previously i Filing date (Y¥¥Y<MM-DD} intellectual Property Authorityor Country

tiled application J

Publication Information:
[3  Request Early Publication (Fee requiredat time of  Request 87 CFR 1219

Request Not  to  Pu blish. | hiereby request that the attached applicationnotbe published under
35.U:8.C. 122(b) and  certify thatthe inventiondisclosed in the attached application has  not  and  wil l  notbe  the
subject of an application filed in  another country, or under a multilateral intainational agreement, that requires
publication.at eightean months after filing.

Number w i l  be used for the RepresentativeInformation duringprocessing,

Please Select One: ® Customer Number : I S US Patent Practiionor ro)  Limited Recogrition (37 CER 11.9)

: ‘Customer Number 76447 ; 
w=

Domestic Benefit/National Stage Information:
This section allows for the applicant to  either claim bénefit under 35.U.8.C. 119(e), 120;127, 365(¢), or 386(C)or  indicate 1.
National Stage entry from a PCT application. Providing benefit claim information i n  the Application Data Sheetconstitutes
the specific reference required by  35  U.8.C. 118{e) or 120, and 37  CFR 1.78. :

When referring to  the current application, please [eave tha "Application Number” field blank:

Prior Application Status |
Co 

: oo  1 Sr  Filing or 371(c) Date
Application Number Continuity Type: i Piior Application Number| CYYYY-MM-DD)

by  selecting the Add  button,
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U8,  Patent end Trademark Office, U.S.DEPARTMENT QF COMMERCE
Under the Papetwark Redugtion. Ac to f  1886, no  persons are  required to respond to'a Gollection of infarmatign giles. i t  contains a valid ome  wantrol number,

| Attomey [Docket Number 24050.0501
BP] Application Data Sheet 37  CFR1% 78  |

§ Titleof  Invention | Pharmaceutical Formulation for Rapid Delivery of Epinephrine

Foreign Priority Information:
[This section alfows for the applicant to claim priority to a foreign application. Providing this formation in the applicationdata sheet
constitutes the claim for priority as required by  35  U.8.C. 119(b) and 37  CFR 1)5 .  When priorityis claimed to.a foreign application
that i s  eligible for  retrieval under thepriority|doorman exchangeprogram pox)’ the informationwil be  usedby  the Office.10

responsibilty for ensuring that  a copy o f the  A application |is receivedby  he  Office from the  participating foreign’intelisctual
property office, o r  a certified copy of the  foreign priority application is filed, within the  time period. specified in'37 CFR 1SHE).

Application Number Country’ | Filing Date (YYYY-MM-DD) Access Code(if applicable) |

Add  button.

Statement under37 CFR  1.55 or  1.78 for AlA (First  Inventor to  F i le)  Transition
Applications

“This application a . claims priority toorthebenefit  o f  anapplicationfiled before March16, 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 : 18, 2013.

EFS Web 2.212

EX2012, Page 42



PTOMAG (11445)
Approved for useo t i rough  04/30/2017,  OMB  9651.0002

{Inder:the.Paperwork Reduction:Act of:1995, nopersonsare requieatkid respond io aJ cofleitionof infomation ey  ite ¢

Aftorriey DocketNumber | 24050.000%
{ Application Number

’ iains aa walidONEantral  amber.

| Application Data Sheet 37 CFR 1.76

| T i t l eof Invention | Pharmaceutical Formulation for Rapid De l i ve r yof Epinephrine

Authorization or  Op t -Ou tof Authorization to  Permit Access:

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

Should applicant choose not to  provide anauthorization identified in subsettion 1 below, applicant must opt-out of the
authorization by  checkingthe corresponding  box A or  B o r  both  i n  subsection 2below.

NOTE: This section ofthe Application Data Sheet isONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an  application, an Application Data Sheet Cannot be  used toprovide or rescind

puthorzaion for access by  a foreign IP  office(e). Instead,Form PTO/SBI38 or  PTO/SBIES rust be  used as appropriate. |

A.  Priority.DocumentExchange (PDX) - Unless box A i n  subsection 2 (opt-out of authorization) is checked, the: \

undersigned hereby grants the USPTOauthority to  provide the EuropeanPatent Office(EPO), the Japan  Patent Office |

(IPQ), the  Korean Intellectual Property Office (KIPO),  the:State Intellectual Property Office of  the Pedple's: Republicof:  {

China (SIPQ). the World intellectual Property Organization (WIPQ), 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 fo! (1) the instant patent application-as-filed

{and its related bibliographic data, (2) any foreign or domestic application to  which priority o r  benefits claimed bythe
instant application andits related bibliographic data, and  (3)  the  date. o f  filing of  this Authorization. See 37  CFR 1.14(h)
(n.

1B. Search Resuits from U.5.  Application to EPQ - Unisss box:Bin  subsection 2 {opt-dut of authorization} is  checked, |

[the undersigned hereby grants theUSPTOauthority 16 provide the EPQ access to thebibliographic data and search
results from the instant patent application when a European patent application claiming priority fo the instant patent
application is filed. See 37 CFR 1,14(h)}(2}.

The-applicantis reminded that theEPO’s Rule 141(1)EPC  (European Paterit Convention). requires:applicants to:submit  a
copy of  search results’from theinstant applicationwithout delayin a European patent application that claims priority to
the instant  application,

2. Opt-Out o f  Author izat ionsto  Permit Access by a Foreign Inteliectual Property Office(s).

A. Applicant DOES NOT authorize the  USPTO to permit a participating foreign IP office access to  the instant
2pplication-as ied. h i  this box  is checked,the USPTO will not be® providing a participating foreign IP office with

: B. Applicant DOES NOT authorize the  USPTO to transmit to  the EPO  any search results from the instant patent
[ }  application. if this box is checked. the  USPTO wil l  not be providing the EPQ with search results from the instant

application.
NOTE: Once the application has  published or is otherwisepublicly available,the  USPTOmay provide access to  the
application |in accordance with 37  CFR  1,14.
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ALE  Patent and  Trademark Office; U.S. DEPARTMENT OF  COMMERCE
Linder the Faperwork Reduction Act  o f  1895, no  persone are required to séapond to a collection afinformation Unless it.containg 2va l i d  OMB  control number,

Attorney Docket  Number  24050.0001

Appl icat ion Number
Appl icat ion  Data Sheet  37  CFR  1 .78

Tit le of Invent ion Pharmaceutical Formulation for Rapid Delivery of Epinephrine

Applicant information:

Providing assignment. information i n  this section does no t  substitute for compliance with any requirement of  part 3 of Title 37 of CFR
to  have  an  ass ignment  recorded by  the  Office.

App l i can t  1
{If the  applicant i s  the inventor (Or the remaining joint inventor o r  inventors under  37. CFR  1.45}, this section should not be  completed.
The information to berprovided in this section is the name and address o f  the legal representative who is the applicant under 37 CFR
1.43; o r  the name and address o f  the assignee, person to whom the inventor is Under an pbligation to assign the'inventionh, or'person
who ptherwise shows sufficient proprietary interest in  the matter who i s  the applicant under 37 CFR 1,48. I f  the applicant is an ]

applicant under 37. CFR 1.48 {assignae, person to wham the invantar is obligated to assign, or  person who othenwiss 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. oe

Assignee {0  Legal Representative under 35 U.8.C. 117 O Jaint Inventor

(7) Ferson towhorm the inventors obligated to  assign. {3} Person who shows sufficient proprietary interest

i f  applicant is the legal representative, indicate the authority to file the patent application, the inventor is;

Name of the Diecessed or Legally incapacitated inventor!

If the Applicant is an Organization chiagk heres 5
Organization Name j ono  Pharma, LLC

Mailing Address informat ion  Fo r  Appl icant:

Address 1 3133 Hill Lake Drive

Address 2
City Bartlett | State/Province ™
Country | US | | Postal Code 36135

Phone Number Fax Number
Ernail Address

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

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does notsubstitute 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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] Under’the Paperwork:Reduction Ast of1985, nnypALECRS are réquired to  respond.wEl ; collectionofiiforraationnies it-contains a vafidphy contral,number:

Attorney Docket Number | 24050.0001

Application Nuriibar| Application Data Sheet 37  CFR 1.78

Title of Invention | Pharmaceutical Formutation for Rapid Delivery of f Epinephrine

Assignees 1

[Complete this sectivr if assignees information, intliiding Aor-applicanta5SIghes.Information, is  desired16 beincluded onthepatent
application publication. An  assignee-applicant identifiedin the“Applicant Information” section will appear on  the patentapplication
publication es an applicant. Foran  assignes-applicant, complete this section only if identification as.an assignee i s  alsa desired prjths.
patent application publication.

i f  the Assignee or.Non-Applicant Assignee is  an  Organization check here. oo  vd

‘Organization |Name:  l o r i a  Pharma, LLC:

fa i l ing  Address Information For Assignee inc lud ing  Non-Appiicant Assignee:

Address 1 3133 Hill Lake:Drive:

| Address 2 |
City ] | Bartlett TTT  State/Province | T™™

County i  | uUs N © | PostalCode | 36138
Phone Number | Fax Number

“Email Address | Co I

| Additional Assignee or Non-Applicant Assignee Datamaybe generated within this form by
| selecting the Add bution.

Signature:
NOTE: This Application Data Sheet must be:signed i n  accordance with 37 CFR 1.33(b). However, iF this  Application

subsection 2 of the «Authorization ¢o rr Opt-Out of  Authorization to  Permit Access”  sect ion,  then th is  form must
algo be  s igned  I n  accordance  wi th  37  CFR  1.44(c}.

This Application Data Sheet must  be  signed bya  patent practitioner #f one or  more of  the applicantsis-ajuristic
entity {e.g., corporation o f  association). If the applicantis  twe or  more joint  inventors, this form must be  signed.bya  )

patent practitioner, all joint inventors who are the applicant, or one  or  mere joint inventor-applicants who  have been given
power of attorney (a.g., see USPTO Form PTO/AIA/S1) on  behalf of all  joint inventor-applicants.

See  37CFR 1.4(d) for the mannerof  makingsignatures andcertifications,

Signature |/Susan B, Fentress/ Date (YYYY-MN-DD)} 2016-11-1%

_First Name Susan Last Name Fentress Registration Number | 31327

. Additional’Signaturemay  be:generated within thisform by.seloctingthe Add  button.
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Attorney Docket Number | 24050.0004
Application Number

{ Application Data Sheet37 CFR 1.76

Title of invention | Pharmageutical Formulation for Rapid Dalivery of Epinephrine

This collection of informationis  required by: 37 CFR 1.76. The informationis  requiredfo obtain o rretain abenehit bythepublic which.
is  to file {and by  the USPTO15 process) an;‘application. Confidentiality is:governedby38 t . 8 :0 .  122 and:37‘CFR 1,14, This
collection is-estimated to  take 23  minutes f o  complete, including gathering, preparing,‘and submitting the completed application data
sheet form tothe USPTQ. Time.wilt vary depending upon the: individualcase. Any:comments on  the amount o f  time yeu  require to

Tradematk Office, u , S. Departement o f  Commerce,Pio .  Box  1450, Alexandria, VA  22313-1450. DO  NOT  SENDFEESOR
COMPLETED FORMS  TO  THISADDRESS, SENDTO!  Commissioner  for Patents, P.O. Box 1450, Alexandria,  VA  22313-1450,
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(12) INTERNATIONAL APPLICATION PUBLISHED  UNDER THE  PATENT COOPERATION TREATY (PCT)
(19) World Intellectual  Property =

Organization ¢

International Bureau (10) In ternat ional  Publication Number=
WIPO I PCT

(43) In ternat ional  Publication Da te
17  May  2018  (17 .05 .2018 )

WO  2018/089570 A l

(51) Internat ional  Patent Classification: (72) Inventors: ALMOAZEN, Hassan; 3133 Hi l l  Lake Drive,
AG61K 31/137 (2006.01) Bartlett, TN  38135 (US) .  HAYNES, L indsay ;  2068  Hori-

zons Dr,  Ooltewah, TN  37363 (US).(21) Internat ional  Appl icat ion  Number:
PCT/US2017 /060761  (74)  Agent :  FENTRESS, Susan,  B . ;  Veritay Group, IP ,  20

(22) Internat ional  Fi l ing  Date: Dudley Suite 803, Memphis, TN  38103 (US).

09 November 2017 (09.11.2017) (81) Designated States (unless otherwise indicated, for every
i . . k ind of  na t iona l  protect ion avai lable). AE,  AG, AL ,  AM,

(25) Filing Language: English AO,  AT,  AU,  AZ,  BA,  BB ,  BG,  BH ,  BN,  BR,  BW,  BY,  BZ ,
(26)  Publ icat ion  Language: Engl ish CA, CH,  CL ,  CN,  CO,  CR,  CU,  CZ,  DE ,  DJ ,  DK,  DM,  DO,
(30) Priori ty  Data:  DZ,  EC,  EE,  EG, ES, F I ,  GB,  GD,  GE,  GH,  GM,  GT, HN,

* HR,  HU,  ID,  IL ,  IN,  IR, IS,  JO, JP, KE,  KG,  KH,  KN,  KP,
62/421,316 13 November 2016 (13.11.2016) US  KR,  KW,KZ,LA,LC, LK,  LR,  LS,  LU,  LY,  MA,  MD,  ME,

(71) Applicant: IONO PHARMA, LLC [US/US]; 3133 Hill- MG,  MK,  MN,  MW,  MX,  MY,  MZ,  NA,  NG,  NI,  NO,  NZ,
lake Drive, Bartlett, TN  38135 (US). OM,  PA, PE, PG, PH,  PL ,  PT, QA,  RO,  RS, RU,  RW, SA,

SC, SD, SE, SG, SK,  SL,  SM,  ST, SV, SY, TH,  TJ, TM,  TN,
TR,  TT, TZ,  UA,  UG,  US,  UZ,  VC,  VN,  ZA,  ZM,  ZW.

(54) Ti t le:  PHARMACEUTICAL FORMULATION  FOR SUBLINGUAL OR  BUCCAL DELIVERY OF EPINEPHRINE
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(57) Abstract:  The present invention relates to a pharmaceutical composition for the treatment o f  anaphylaxis formulated for rapid
delivery, in  one embodiment, the delivery vehicle is  a rapidly dissolvimg film. The films contain an epinephrine or a novel epinephrine
pro-drag for fee rapid treatment o f  anaphylaxis in  a patient. This invention relates to pharmaceutical compositions made by  modifying
the physicoehemieal properties o f  epinephrine in  order to enhance its permeability through biological  membranes (sublingual and buccal
membranes). Several prodrugs o f  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 with different alkyl chains. The
addition o f  an alkyl group will enhance the lipophilicity o f  epinephrine (increase log  P) and will consequently increase its permeability
through the biological membranes (sublingual and buccal tissues in  the oral cavity).

[Continued on next page]
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TITLE OF THE INVENTION: PHARMACEUTICAL FORMULATION FOR

SUBLINGUAL OR  BUCCAL DELIVERY OF EPINEPHRINE

Fie ld  o f  the Invention:

[8661 The present invention relates to pharmaceutical compositions for the treatment

of  snaphylaxis formulated for rapid sublingual or buccal delivery, f e ,  compounds that

dissolves in  the oral cavity. In  one smbodiment, the delivery vehicle is a rapidly dissolving

film. The films contain an epinephrine, or & novel epinephrine prodrug formulated for the

rapid delivery o f  the drug to 8 patient In  need o f  treatment, such as for example, a patient in

need of  treatment for anaphylaxis.

Description o f  Related Art Including Information

[6042] Epinephrine is considered the primary choice for the treatment o f

anaphylaxis which i s  a life threatening allergic reaction that might lead to death i f

unirested especially in children. A study reported that ons in every 10,000 children

has an anaphylactic attack per vesr. Epinephrine is the drug o f  choice for the

treatment of  anaphylactic shock in children and adults. It is highly soluble in water,

highly hydrophilic (log P -0.88) and can be oxidized readily. Based on the coment

physicochemical properties o f  epinephrine, the only delivery available in the markst is

intramuscular injection. The administration o f  proper therapeutic agents, such as,

epinephrine must be prompt. This is usually performed through the usage of  aute-

injectors such as EPIPEN (MYLAN) or TWINIECT (STRONQGL PHARMA, INC:

that deliver the required dose in the mid-cuier thigh either subcutaneously or

intramuscularly. However, many disadvantages are reported with the usage o f  these

injectors such as high cost, inaccurate administration, short halflife, patient’s fear of

needles, accidental injections, and onavailability o f  a sufficient number o f  fixed

prefilled doses,

[003] Thess shortcomings affect grestly the patient compliance and adherence

to these injectors. In addition, it is  very challenging io adjust the dose to different

children ages as there are ouly two premeasured fixed epinephrine doses {0.15 and

$.3  mg). Recent study showed that only 17% o f  pediatric patients who have

experienced anaphylactic symptoms have used prescribed suto injectors. Other

gvailable delivery systems such as syringes or inhalers are also underused due to their
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lack o f  rapid and accurate dosing. Therefore, there is growing interest in the

development o f  an aliernative non-invasive delivery system that can easily provide

accurate doses o f  epinephrine.

[6004] Anwar A.  Hussain and James E .  Truelove were granted patents related

to the synthesis of  novel esters of  [{methylamino)methyl] benzyl alcohol which is

epinephrine. The purpose o f  the Hussain's ef o l  invention was to develop a prodrug

of epinephrine BCI with superior l ipid solubility to enhance peneiration through the

cornea of  the eve to treat glaucoma. Hussain o f  o f  synthesized four different

prodrugs for this purpose (seo structures 74, 7TH, 7C, 713). These four molecules ware

tested in human, rabbit and horse plasmas and found that 3, 4 ~ dipivalvlo-

[{methylamino} methyl] benzyl aloobol hydrochloride {structure 7D) shows the best

penetration profile into the eyes. Hussain's ef. a l  didn’t evaluate the log P o f  these

molecules nor d id  they evaluate the sublingual or  buccal  permeability or  absorption.

Their main focus was to develop 8 prodrug specifically for the eve. Since the initial

publishing o f  Anwar’s patents in 1974 and 1975, no one has followed up or even

published any new dala on structures 74, 7B, and 7C. Dipivelyl-w-{{methylamine)]

benzyl alechol hydrochloride (713) was further developed in io a drug delivery system

for glaucoma (Dipiveltin or  Propine). Hussain and Truelove selected this prodrug for

further development because of  several physicochemical and biological qualities. The

first quality was estimating the delay before onset o f  seizmuwre for this prodiug was

about 8-10 minutes, the second guslity was the rate o f  hydrolysis expressed as f y  in

human plasma was about 1,800 seconds and the third guality was the t i p  hydrolysis

and oxidation im vifre was 700 and 300 days respectively. In a separate publication

{Joumal o f  Pharmaceutical Sciences, Vol  85, No.  18, Geiober 1976, pr 1514.1513}

Hussain ef of  shared the graphs for the in vitro hydrolysis o f  this particular prodeog

using rabbit eye homogenate and compared the hydrolysis among three different

plasmas (asnan, vabbil, rabbit eve homogenate).

[00S] F i lms that mcorporate 8 pharmacestically active ingredient are disclosed

in [].8. Pat. No .  4,136,145 to Fuchs, ef a l  ( "Fuchs" )  These f i lms can be formed into

a sheel, dried and then cut into individual doses. Examples o f  specific uses disclosed

by Fuchs include application o f  the films to mucosal membrane areas o f  the body,

inchuding the mouth, rectal, vaginal, nasal and sar areas. A drug delivery vehicle most

provide a high level o f  uniformity with respect to  the dosage delivered.

prd
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BRIEF SUMMARY OF THE INVENTION

(HEE This invention relates to pharmaceutical compositions made by modifying

the physicochemical properties o f  epinephrine in  order lo enhance ils permeability

through biological membranes {sublingual and buccal  membranes). Several prodrugs o f

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

andl 4 on the benzene ring, by chemically reacling the two groups with several acid

moieties to form an ester bond with different alkyl chains. The addition o f  an alky l

group wil l  enhance the lipophilicity o f  epinephrine (increase log FP) and will consequently

increase its permeability through the biclogical membranes (sublingual and buccal tissues

in the oral cavity). The 3 and 4 positions represent mets and pars locations with respect

to  the carbon in posit ion 1 on  the phenolic ring o f  spinephrine. Once the prodrug

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

carboxyesterase will degrade the ester bond and releasse epinephrine for therapeutic

activity. 4 prodrug is a blologically inactive compound that can be metabolized in the

bady to produce a drug. On  characteristic of  the selected prodrug compounds is fast

fivdrolysis i n  plasma.

[G07] In another embodiment, the subject malter includes 3 method to deliver

epinephrine involving the steps oft providing epinephrine in a onit dosage form

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

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

of epinephrine. More specifically, this method involves providing pharmaceutical pro-

drug compositions epinephrine in 2 unit dosage form to  patients in need o f  anaphylactic

treghment,

[6008] The subject matter includes a pharmaceutical formulation made off 3 compound

as depicted in  a formula 24  and a pharmaceutically acceplable carrier or a

pharmaceutically zcceptable excipient, wherein R i  is selected for the group consisting

off CHa CL  and I .  A pharmaceutical formulstion made off a compound as depicted in

a formulas 2B and 8 pharmaceutically acceptable carrier or 3 pharmaceutically acceptable

excipient, wherein Rs is selected for the group consisting oft CL  and [ A pharmaceutical

formulation made off a compound as depicted in 8 formula 3C and a pharmaceutically

acceptable carrier or a pharmaceutically acceptable excipisni, wherein Rs is selected for

the group consisting off CL  and 1. A pharmaceutical formulation made oft a compound

as depicted in a formule 3D and a pharmaceutically acogptable carrier or a

3
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pharmaceutically acceptable excipient, wherein R ;  is selected for the group consisting

oft CHa Cf and 1. A pharmaceutical formulation made off a compound as depicted in

a formula 4F  and a2 pharmaceutically acceptable carrier or a pharmaceutically acceptable

excipient, wherein Rp is selected for the group consisting o f  CH  CI and I .  A

pharmaceutical formulation made oft a compound as depicted in a formula 4F and a

pharmaceutically accepiable camier or 8 pharmaceutically sceeplable excipient, wherein

RB; i s  selected for the group consisting o f  CHs, CI  and I A phanmaceutical formulation

made o f  a compound as depicted in a formula 5G and a pharmacsutically acceptable

carrier or a pharmaceutically acceptable excipient, wherein KR: is selected for the group

consisting o f  HL  CL CHoCHCH: & CHxCHCHCH:S, CHRCL CHI  and CHF  A

pharmaceutical formulation made oft a compound as depicied in 2 formulas SH and a

pharmaceutically acceptable carrier or a pharmaceutically acceptable excipient, wherein

Ra is selected for the group comsisiing off H,  CHa Cl  snd 1. A pharmaceutical

formulation made o f  8 compound as depicted in 8 formula 61 and a pharmacsutically

acceptable carrier or a pharmaceutically acceptable sxcipient, wherein Ri  is selected for

the group consisting o f  CL I and CHa. The compound is formulated in a unit dosage

form as a vapidly dissolving film. The mvention farther provides use of  the

pharmaceutical formulation in a patient in need of  anaphylactic treatment.

BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWING(S):

[60018] The invention can be best undersived by those having ordinary skil l

i n  the art by  reference to  the following detailed description when considered in

conjunction with the accompanying drawings in which:

[60011] FIG.  1 shows the generic chemical structure o f  a biological ly inaclive

compound o f  this invention.

[60012] FIG. 2 shows exemplary compounds o f  the present invention

[60613] FIG. 3 shows exemplary compounds o f  the present invention

[60814] FI { .  4 shows exemplary compounds o f  the present invention.

[60015] Fiz. % shows exemplary compounds o f  the present invention

[FEES EY FIG. & shows exemplary compounds o f  the present invention.

[B0817] Fix.  7 shows Anwar A ,  Flussain and James EB. Truelove compounds.

[00018] F i .  8 chows a stress-sirain profile o f  the optimized epinephrine fast

dissolving film.
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[60619] FIG. @ shows a release profile of  the epinephrine from the optimized

fast dissolving film in 500 mi  Simulsted Saliva at 37 °C.

DETAILED DESCRIPTION OF THE INVENTION:

[0026] The present invention may be understood more readily by reference to

the following detailed description o f  the invention It is to be undemstood that this

invention is  not l imHed io the specific devices, methods, conditions or  parameters

described herein, and that the terminology used herein is for the purpose o f  describing

particular embodiments by way of  example only and is not intended to be limiting o f

the claimed ipvention. Also, as used in  the specification including ihe appended claims,
LAIN 1the singular forms "a." "an,” and “the” include the plural, and reference io a particular

numerical value inchides at least that particular value, vnless the context clearly dictates

otherwise. Ranges may be expressed herein ss from "sboawt” or approximately” one

particular value and/or to “about” or “approximately” another particslar value. When

such a range is oxpressed, another embodiment includes from the one particular value

and/or to the other particular vale, Similarly, when values are oxpressed as

approximations, by use o f  the antecedent "about" i t  will be undersicod that the

particular value forms another embodiment

[600211 These and other aspects, features and advantages o f  the invention wi l l

be understood with refersnes fo the detailed desoription herein, snd wi l l  be realized

by means o f  the various clements and combinations particularly pointed out in the

appended claims. HH 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 o f  the inventions, and are not restricliive of  ithe invention

as claimed. Unless defined otherwise, a l l  technical and scientific terms used herein

have the same meaning as commonly undersiood by one of  ordinary skill i n  the

art to which this invention belongs. Reference wi l l  now be made in detail to the

presently preferred embodiments of  the invention, examples of  which are iHusirated

in the accompanying drawings. Throughout the following detailed description, the same
refersnce mumerals refer to the same elements in  al l  fgures.

[60022] The present invention provides a novel biological ly inactive compound

that can be metabolized in the body to produce a drug that has the biological activity

of  epinephrine. Epinephrine acts on nearly all body tissues. Its actions vary by tissue

type and fissue expression of  adrenergic recepiors. For example, high levels o f
LS]
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epinephrine cause smooth muscle relaxation in the airways but cause contraction o f

the smooth muscle that lings most arterioles. The present subject matter relates to

modifying the physicochemical properties of  epinephrine in order {o  enhance its

permeability through biological  membranes {sublingual and buccal membranes. F IG .  1

shows the generic chemical structure of  a biologically inactive compound of  this

invention, while Table 1 shows exemplary prodrugs o f  epinephrine made by

modifying the two hydroxyl (phenolic) groups i n  positions 3 aud 4 on  the benzene

ring along with Log P values or a pharmaceutically acceptable salt thereof The

prodrugs o f  epinephrine preferably have a Log  P value in the range o f  about 0.5.8.0. and

move preferably between 1.0-5.0. This range was Hsted as a table o f  marketed sublingual

tablets and filoes in  Ashraf et. a l  “Considerations in developing sublingual wablets-An

overview”, Pharmaceutical Technology, 2014, 38(11). Log  P is the logarithmic valus of  the

ratio o f  two concentrations o f  a compound in  a moisture o f  two immiscible liquids such as

water and octanol at equilibrium, Log F values can be caleulaied mathematically by  the use

of  PERCEPTA PLATFORM software (ACD Labs, Toronto, Ontario, Canadal.

TABLE 1

"R=  CHCOCH:
CHCHCHS CHLCOCL

CHCHI CHLOCH:S
CHCLCHCL CHICH:

CHCHOLLL

CHa
= CHOLLL
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CHFECHFF . | R=SCH2CHs
CHLCHCH: . | R=SCHCH3CHs
COLOLCHCLCL | . | SCCHCHCH

[B03] Apro-drugis a Terbeative of  epinephrine selected for fast permeability through a

f ingual  and buccal membranes { iz a8 compound that dissolves in  the oral cavity) and

fast hydrolysis (halflife t z  range from 1-6 minutes) by  plasing enzymes to form epinephrine

when delivered. These characteristics ars physical properties o f a compound that is useful

to be formulated in a uni dosage form ss a rapidly dissolving film. Now referring io

FIG.  2, derivatives o f  epinephrine are shown. Structure 24  represents di-esier

derivatives of  epinephrine where the R ;  can be a short alkyl chain o f  CH, CHRCHs,

CHCHL  CHS, or CHCHRCH:CH: | CL or I A representative molecule of  this group

compounds is) 4-(1-hydroxy-2-{methylaminoleiby-1.2-phenylene bis(3-methylbutancate)

having a CLogP: 2.0114. Structures 2B  represents derivatives of  epinephrine where Ra

= CH, CL  or I .  A representative molecule of  this group of  compounds Is 4-(1-

hydroxy-2-(methyllamino} ethyly-1,2-phenyiene bis(3,3-dimethylbulancaie} having a

ClogP: 2.8094. Adding H,  CHa, C l  or I change the Log P o f  the prodrug and adds

a non-toxic moiety 10 the molecule. The rate o f  hydrolysis o f  each ester can increase

or decrease depending on how the atom in position Re influsnces the ester group

[60024] Mow referring io  FRG. 3 ,  derivatives o f  epinephrine are shown.

Structure 3C represents a derivative o f  epinephrine where Ba = Cl  or L A

representative molecule o f  the group is: 4-{l-hydroxy-2-(methylaminosthyl)-1,2

phenviene bi(2,2-dichloroacetaie} having a ClogP: 1.4494, Structure 3D  represents a

derivative of  epinephrine where Re = C l  or I .  A representative molecude o f  the

groups is: 4-{1-hydrony-Z-{methylaminoiethyl)-1,2-phenylene bis(2,2 2-trichloroacetae)

having a ClogP: 2.8554. The molecule that shows fast permeability through 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 dissolving film.

[G0025] Now referring to  Fife. 4 derivatives o f  epineplwing are shown. Structure

48  represents a derivative o f  epinephrine where R1  = CHI ,  CL  or  LIL A representative

molecule is: 4-(1-bydroxy-2-(methylamineisthyi}-1.2-phenylene bis(2.3-

7
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dimethyvibutanoate} having a CLogP: 2.6294. Structure 4F represents a derivative of

epinephrine where R;  = CH, CL  or I .  A representative molecule is: 4-{1-hydroxy-2-

{methylaminojethy-1,2-phenylene bis(2.23-trimethylbutanocate) hav ing  a CLogh:

3.4274. The molecule that shows fast permeability through the sublingual and buccal

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

that is useful to be formulaied in 8 unit dosage form as a rapidly dissolving film.

[G0036] Now referring to FIG. 8 ,  derivatives o f  epinephrine are shown

Structure = represents a derivalive epinephrine where Ry = H,  I ,  CI,  CHCHIL  &

CHUHLCH CH, CHC, CHI  or CHRF. Representative molecules are: 8G  4- ( 1-

hydroxy-2-{methylamine} ethyl 12-phenylene dicarboniodidate having a Clog:  1 .084 .

SG 4o{l-hydroxy-2-{methylamino-sthy-1,2-phenylene h is  (Z-iodoacetale) having a

CLogP: $ .3834  and Swucture 5G°  4-(1-hydroxy-2-methylamino}ethyl}-1.2-phenylene

dibutyrate) having a Clogh: 1.2134,

[308271 Now referring to FIG, 6, a derivative epinephrine is shown, Strocturs

H$ represents a derivative o f  epinephrine where By  = HCH,  CL  or L A

representative example is: 4-(I-hydroxy-2-(methylamino)ethy}-1,2-phenyiene (2E.2°E)-

bis(but-Zwencate} having a ClogP: 1.2054. Structure I 6  represents a derivative o f

epinephrine where Rs = CL, I or {Hs  A representative example is: 4-(I-hydroxy-2-
{methviaminolethyh-1,2-phenviene bis{Z-methylbutancate} having a CLogP: 1.8314.

[60028] Now referring to FIG. 7, the compounds o f  the invention as shown in

US patent 3,809,714 and US  patent 3,823,583 hereby incorporaled by  reference.

Representative molecules fochuds: TA 4-{L-hydroxy-2-(methylaminoisthyi}-1,2-phenlyens

diacetate having a DlogP: -0.9026, 7B 4-{l-hydroxy-2{methylamino)ethyl}-1,2-

phenyiene bis{C-methylpropanocste} having a8 ClogP: 0.773304. 7C  4.{ I -hydroxy-2-

{methylaminojethyD-1, 2~-phenlyene dipropionaie having a CLogP: 0.15584. 7D  4 -1

bydroxy-2-(methylaminolethyl}-1,2-phenylene bis(2,2-dimethylpropancate) having a

Clog: 1.53714, Ifthese molecules show fast permeability through the sublingual and

buccal membranes and fast hydrolysis by  the enzyme (halfilife 1-6  minutes) a physical

property o f  a compound that i s  uvsefil to be formulated In a unit dosage form as a

rapidly dissolving film. The subject malter includes: uses o f  3 pharmaceutical

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

formulation is made o f  a compound selected from the group consisting o f  4-(1-

hydroxy-2~{methylaminolethyi}-1,2-phenlyene di-gostate; 4-1-hydroxy-

8
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Z{methylaminolethyli-1,2-phenylens bis(Z-methylpropancate); 4-(I-hydroxy-2-

{methylaminolethyvh-1,2-phenlyene dipropionate; 4-(1-hvdroxy-2-(methylaminojethyi}-1,2-

phenyiene bis{2,2-dimethylpropancate), and a pharmaceutically acceptable carrier or a

pharmaceutically accepiable excipient. A pharmaceutical formulation made of  a

compound selected from the group consisting o f  4-{1-hydroxy-2-(methylamino)ethyl}-

1.2-phenlvene di-acetaie; 4-(1-hydroxy-2{methylaminolethyl-1.2-phenviene bis(3-

methylpropanoste}; 4-{-hydrogy-2-{methylamino)ethyi}-1,2~-phenlvene dipropionate; 4-(1~

hvdroxy-2-{methviaminolethyl)-1,2-phenyiene bis(2,2-dimethyvipropancate), and a

pharmaceutically acceptable carrier or a pharmaceutically acceptable excipient, wherein

the compound is  formulated in  a unit dosage form as a rapidly dissolving fi lm.

TABLE 2

BR Log  FP

Structure TA  R=  CH; ={ .57

Struchare 7C R=  CH,CH; +{1.0¢

Structure 78  R=  CHCH CH; + .7%

Structure T I  B=  CCHCHCH; +1.4%

[60629] The present invention further provides a pharmaceutical composition made

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

acceptable carrier thersof The invention featwres a pharmaceutical composition In wit

dosage form formulated for sublingual or  buccal administration. The delivery systems

inchide: fast dissolving films, oral dissolving tablets, inhalation, snd nasal delivery. In

one embodiment, the unit dosage form of  the present fnvention is a f ib for the delivery

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

pediatric or geriatric patient. A typical rapidly dissolving film is made o f  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 o f  bitter taste drugs. See 2.2. A .

Arya, A .  Chandra, V .  Sharma, and XK. Pathak, “Fast dissolving oral f i lms: An  innovative

drug delivery system and dosage form,” Int J ChemTech Res, vol. 2, no. 1, pp. 576

S83, 2014.0 .  P .  Letirs, "Formulation and Evalostion o f  Rapidly Disintegrating F i lm o f

Levocetrizine Hydrochloride,” Pharmacia, vo l .  2 ,  no.  2 ,  pp. 208-220, 2010.

[30036] For the present invention, the drug is epinephrine, a prodrug of

epinephrine or a sal  thereof The typical dose of  epinephrine for anaphyviactic ireatment
8
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is  0.3 to 0.5 mg  in adulls and 0 .8 ]  mg/kps up  0 a maximum o f  0.3 mg  in children

administered through intramuscular route. In this study, 13mg? om? o f  epinephrine (5.9

% w/w) are used as the dose size. This goantity ix csloulated for 8-7-year-old ch i ld

according io  Clark’s rule Pediatric dose = Adult dose x {(child’s weight/I150).

[600831] A typical dose o f  40 mg  was based on 2 study in rabbits that showed a

dose bioeguivalence between a 40mg epinephrine fablet administered sublingually and

£0.53 mg  epinephrine administered intramuoscularly using Epi pen. Injectors, Rawas-Qalaji

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

maximum epinephrine concentration afier a 0.3 mg  HPIPEN (Mylan Specialty LL.B.)

injection in  children is reported at 842 minutes. In another study, maximum plasma

epinephrine conceniralion i s  reached within 34414 minutes using 0.01 mygkg dose

injection of  epinephrine subecutansously in the delioid region.

[GO033] The polymer and the optimal amount o f  polymer are selected io obtain

a non-sticky and functions! film. A film-forming polymer should have good wetting

property, high spread ability, good feeling in the mouth and should be safe and none

irritant. Many studies have showed that polymer content of  af least 10 -15 % is

needed in order to formulate proper film of  proper thickvess after drving in order to

peel the film off from the release line. In ope exemplary embodiment, the polymer is

a water soluble modified hydroxypropyl starch that ie specifically manufactured for

agueous film coating in immediate release solid oral dosage formas,

[0033] 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-butylphthalate, and polyethylene glveols and they are wsually used

up to 20 9% concentration of  dry polymer weight

[60834] The function of  the surfactant is to facilitate the solubilization or

weiting of  the film and subsequently causing the film to disintegrate quickly,

releasing the drug to be absorbed through the buecal cavity, Surfactants can inchide

Tween 8@, which is a complex mixture o f  polyoxyethylene ethers used ax emulsifiers

or dispersing agents in pharmaceuticals.

[60025] A saliva stimulating agent used to facilitate the del ivery o f  the drug

using a rapidly dissolving film to the patient. Other fillers, such as swesiening agents

and flavors in case of  bitter laste drugs and colors are added io the rapidly

1G
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dissolving film to facilitate the delivery o f  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 o f  saliva secretion. Howsver, citr ic ac id  i s  the

most preferred among them. Xyl i tol  and Tuiti Frotti flavor are used for taste masking.

Xylitol is an effective sweetening agent which has egual sweetness fo sucrose.

[60837] Examples Four formulations are prepared in this example. Epinephrine

i s  soluble i n  Lyvoosat 720 {modified hydroxypropyl starch} water mixture, This

hydrophilic polymer solubilizes epinephrine HCI, form a high viscosity gel that
5spreads well as we  cast the film and  lesd to  a nonesticky dry film afer water

evaporation. This polymer dosse’t have any oxyethylens groups thal can promote the

oxidation o f  epinephrine nor # has glucose onits that promotes water adsorption. The

other ingredients added such as tween,

improved elasticity. sodium metabisulfite was added to prevent and long-term

brings the pH  o f  the gel tooxidation o f  epinephrine HC  in the fim.

the maxinnun stability range for epinephrine. The pesrosntages o f  the polymer are

shown in (Table 3). The polymer percentages are (20, 25, 27 and 30 %)  o f  the total

formulation weights. The polymer used in this example i s  LYCOAT {Ferrometl}

LYCOAT is  a water soluble modified hydroxypropyl starch that is  specifically

manufactured for aguecus film coating in inmediate release solid oral dosage forms.

[0038] Table 3 :  List o f  the composi t ions o f  the  four FDNFs formulations,
Ingredient

{ I se  i ¥2 F3 ¥4
{%  whe}

Epinephrine HCI Drug 5.8 5.9 5.9 3.9

Sodium Metabivulfite  Antloxidant 59  59  3.9 3.8

Lycom 720 Fi lm
Chyddronypromd forming 20 25 27 38
stareh) polymer

Gilyoerin Plastisizer 3 3 3 3

Tween 8G Svefaciant 2 2 2 2

Cieric Ac id  Buffer; . .Monsipdrate nereases 6.5 0.5 €.3 4.5
ahsorption
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i n  oral
Saviiy

Sodium Citrate Buffer 0.5 0.5 6.5 6.5Monabasic

Avital Swegtener 1g I f  i 10

Tutti Frupti Flavor 8 8 [3 6

Waser 46.2 41.2 38.2 36.2

[0039] Glveerin is used as a plasticizer to provide the proper elasticity for the

film {Table 1 )  A plasticizer imparts 2 certain level o f  flexibility to the film by

decreasing its brittleness. Films in this example are prepared using 3% glyeerol which

is equivalent fo 18-13 % o f  the amount of  polymer used.

[30046] Twoen BU is used as a surfactant (Table 2). Citric acid is used to

adjust the pH  and can be used in rapidly dissolving fibn as a saliva simulating agent

to increase the secretion rale o f  saliva which will further improve the disintegration

time o f  the film. Finally, the addit ion o f  an antioxidant is  very important for the

stability o f  epinephrine. Prompt oxidation o f  epinephrine in  aqueous solutions resulis

in 3 colored insciive product which has besn reported. Therefore, different typss of

antioxidants are used in the commercial injectors such as sodium metabisulfite, EDTA

and ascorbic acid achieving shelf life o f  two vears. In  this exemplary embodiment, the

addit ion o f  sodium mestabisuflite stabilizes the film.

[30041] However, films formed by formulations 1,  2 and 3 are too sticky after

drying rendering them unusable. Formulation 4 ,  having 30  % polymer content, formed

a smooth, transparent, flexible and wniform fbn and therefore i t  is selected for further

testing. The difference in stickiness i s  clearly related to  the variation o f  the polymer

content. This comes in agreement with a previous study that showed that using 22.5%

of LYCOAT polymer formed a thin and flexible but sticky film at that concentration

conclaoding that a higher pereeniage of  polymer is needed

[30842] Physical properties of  the film prepared by formulation 4 are evalualed

such as elastic modulus, thickness, content uniformity and dissolution t ime. Assessing

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

patients, Elastic modulus is first studied ss i l  represents a clear measure of  the

12

EX2012, Page 70



18

i s

20

25

WO  2018/089570 PCT/US2017/060761

stiffness level of  the film. It is calculated as the ratio of  the applied stress over

strain on a specific section.

[30043] Elast ics modolug= (Force at corresponding strainfeross section area) x1 /

{corresponding strain).

[60844] Now referring to FIG. 8, the profile of  the film is illustrated chowing a

small increase in the applied strain fo the film causes a quick inorease in stress

reaching a value o f  0.1 MPa at 20  % siramn level.  As  the strain increases further

above 20 %, the increase magnitude in siress decreases gradually until it reaches a

semi-platean gf  value 0.16 MPa where % stress is 80 %. The value o f  elastic

modalus i s  determined at  1.325 MPa which is  an indication o f  very good flexibility

o f  the film {Table 3).

[G0045] Table 4: List o f  physical properties o f  the optimized film

Fest Resnlis

Flastic Modulus 1.325:0.2 MPa

Thickness 6.28::0.81 mm

Content Uniformity 93% + 10%

[30046] The thickness o f  the film at different locations is  measured at 0.2% mm

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

the film (Table 4). A maximum thickness variation o f  § % is permitted in  the

preparation o f  the rapidly dissolving film. A uniform thickness across the film as ii

directly correlates with the accuracy o f  the dose in the fim. Dug  content in film is

measured at 93 % x10 indicating high level of  consistency of  epinephrine dose within

the film (Table 2), as 8 l imit o f  85 ~115 % of  content uniformity is acceptsble

according t o  USP.

[60047 Now referring to FEG, 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 fi lm. More than 80 % of  epinephrine is released from the film within

7.2 minutes.

[0048] Taste and disintegration time of  the optimized film are evaluated on 6

volunteers {Table 3). The disintegration t ime is  the t ime when the {ihn starls fo break

13
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or disinfegrates, Volunteers reported 10 30  seconds disinfegration time (Table 3). This

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

disintegration ime of  oral films {not exceeding 30  seconds). Bitterness o f  epinephrine

is  masked efficiently according to  volunteer's comments {Table 5). Four volunisers

sensed no bitterness of  the film while the other two volunteers reporied slight to  very

slight sensation o f  bitterness. Moreover, no tongue consiriction is reporied by any of

the voluntsers. This data presents clear proof o f  the efficiency o f  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.

[60045] Table 5 :  In vivo taste and disintegration time evaluation o f  the

optimized epinephrine FDF.

Volunteer Bitterness Tongue Consiricifon Bvintegration T ime

1 Mone None ~1 {  seconds

2 None None ~10 seconds

3 Slight None ~20 seconds

4 Nons None ~30 seconds

5 Yery slight Nene ~20 seconds

6 None None ~30 seconds

[HEED Materials--Epinpherine hydrochloride, sodium metabisnifite, citric acid

monehydrate and sodium citrate monobasic are purchased from Sigma Aldr ich {S t

Louis,  MO). Lycoat® RS8720 i s  obtained from Roguette {Lestrem, France). Glycerin

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

purchased from Gallipot {St  Paul, MN)  Tulti Frutii is obtained from LorAnn ( i ls

(Lansing, MI),  Film Preparation~~Several rapidly dissolving films sre prepared by a

solvent casting technique to choose the optimum film formulation. The formulation

compositions o f  the rapidly dissolving film are mentioned in  Table 3. LYCOAT and

Xylitol are dissolved in warm water. The solution is then placed in 2 sonicator for
14
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two hours and then the solut ion i s  left overnight fo ensure the removal o f  all

entrapped air bubbles. Other oxeipionts and Epinephrine HCI are added io the sohition

on the next day at room lemperature, The mixiure is then placed again in a sonicator

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

chest using a stainless-steel bar applicator. The film i= left to dry overnight and is

cut into 9 mn small lm  strips.

[0053] Physical properties-The thickness and elastic modulus o f  the optunized

film: is svaluated using Dynamic Mechanical Analyzer (Q800 DMA, TA  instruments,

New Castle, DE). This is important fo evaluaic tensile properties o f  the films. Three

strips of  the optimized lms ave tesied at 25 °C according to ASTM Intemational

Tesi  Method for Thin Plastic Sheeting (Id 882.02). Each film is  posit ioned between

the grips o f  the instrument. The preload force is  set at $0.01 WN and the final force at

13M. The initial grip separation is set fo 60 mm and crosshead speed is set to 500

mufmin, The test i s  terminated when the { im breaks, Elastic modulus is  determined

as the slopes o f  the straight-line part o f  the siress-strain curve and it is expresssd in

force per unit area (MPa).

[30054] Drug conient uniformity: Specific areas ave cu l  from six different films

and weighted to  calculate the estimated amount o f  drug in each area. Films are then

dissolved in 100 ml  o f  citric acid buffer. The media are stirred and then filtered

using 0.45 wm flters (Millipore Corporation, Millipore, Vimodron, aly) and

epinephrine content is assessed using UVmind-1240 UV-Vis Spectrophotometer

{Shimadea, Japan} at wavelength 280 nm. Epinephrine content is determined by

calculating the percentage o f  the meamured cpineplwine to the estimated smmount in

sach film.

[B04055] fn vitro dissolution test: For the dissolution test, rapidly dissolving film

are evaluated using USP dissolution apparatus II ,  paddle (Distek Evolution 6100,

North Brunswick, NIJ  Six sivips are placed i n  different 1 L vessels containing 300

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

rpin is  set to SO rpm. Samples are taken at different t ime points throughout the t ime

of the experiment {15 ming), and the amount o f  epinephrine released in the media ix

determined by UVmini-1240 UV-Vis Specirophotometer (Shimadzo, Japan) at 280 nm.

[60056] Human tasie panei--To evaluate the palatability o f  oplimized epinephrine

film, a taste evaluation study is performed on six healthy volumtesrs. The study is
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carried out in accordance with The Code o f  Ethics o f  the World Medical Association

{Declaration of  Helsinki}, and al l  volunteers are informed in advance o f  the related

details and the goal o f  the study snd thelr consenis sre obtained. Volunteers ave

asked to place the film on the interior surface of  thelr buccal cavity ontil the film is

fully disintegrated. Volunteers then rinssd thelr mouths with drinking water.

Yolunteors have io report their findings of  the presence of  bilterness or not, any

tongue restriction and how long i took for full disintegration o f  the film.

[30857] Equivalent eclemenis can be substitted for the ones set forth above

such that they perform in substantially the same manner in substantially the same

way for achieving substantially ithe same result. Tb i s  believed thal the system and

method of  the present invention and many o f  i is attendant advantages wi l l  be

understood by the foregoing description. It iz also believed that it will be apparent

that various changes may be made in the form, consiruction and amangement o f

the components thereof without departing from the scope and spirit of  the Invention

or without sacrificing al l  of  its material advantages. The form herein before deseribed

heing merely exemplary and explanatory embodiment thereof II is the intention of

the following claims to encompass and include such changes.
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CLAIMS

1. A compound o f aFormula:

wherein R is selected from the group consisting oft H,  CHCH:, CHCHCH;, CHCHCL,

CHCHL, CHCLCHCL, CHICH:L, CHCHCH2CH:, CHRCCHACHaCH:, CHaCHRCH:,

CERCL, CHL,  CHP,  CL,  LF ,  CHCHCHCHCHG, CHCOLCHCLCL, CHICHIL

CHPCHFF, CHCHCH: CCLCLCHCLOL, CHOH, CCLOLCL, CHI, CHLCOCH;,
CH2COC0L CHOCO, CHROCH;, CHICH;, CCLCLCH:, CHCHCHCHS, CHCHCLCL,

CH CHI,  CHCCLCLCL, CHOI,  CHCLCL, CHIL

CHL  CHGCHO HCH NHC CH CHR CHa, NHCHCHCH:, NHCHCH;,  NIHCH;, SCH,

SCHOHs, SCHOHCH;, SCCHRCHCH, CHaCsHs and CsHs or a pharmaceutically

acveptable salt thereof

2. The compound of  claim 1, formulated as a pharmaceutical composition in  a unit dosage

form configured for sublingual or buccal adminisiration.

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

rapidly dissolving film,

4 .Use of  the pharmaceutical composition o f  claims 2 or 3 in  a patient in  need o f  anaphylactic

treatment.

$5. The compound of  claim | comprising: 2 compound as depicted ina formulas 24  and a

pharmaceutically acceptable carrier or a pharmaceutically acceptable excipient, wherein R i  is

selected for the group consisting oft CHCUH;, CHaCHRCH3, or CH2CHLOCHLCH; CL  or L

17
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6. The compound ofclaim I comprising: a compound as depicted in  a formula 2B  and a

pharmaceutically acceptable carrier or a pharmaceutically acceptable excipient, wherein Ra is

selected for the group consisting of! CL  or  L

7.The compound of  claim | comprising: a compound as depicted In a formula 3C and a

pharmaceutically scoepiable carrier or a pharmaceutically acceptable excipient, wherein Rs is

selected for the group consisting oft CL  and  1

& The compound of  claim | comprising: a compound as depicted in  a formula 3D  and a

pharmaceutically acceptable carrier or a pharmaceutically acceptable excipient, wherein R4 is

selected for the group consisting oft C land  LL

8. The compound of  claim | comprising: a compound as depicted in  a formula 48  and a

pharmacsutically acceptable carrier or  4 pharmaceutically acceptable excipient, wherein Ry da

selected for the group consisting oft C I  and  1.

18. The compound of  claim 1 comprising: a compound as depicted in a formula 4F and a

pharmaceutically acceptable carrier or a pharmaceutically acceptable excipient, whergin Ra is

selected for the group consisting oft C land  LL

11. The compound of  claim 1 comprising: a compound as depicted in a formula 3G  and a

pharmaceutically acceptable carrier or  a pharmaceutically acceptable excipient, wherein Ry i s

selected for the group consisting oft H ,  L CL, CHCHCHs,  CHRCHRCHRCHa, CHC,  CH

and CHF.

12. The compound ofclaim 1 comprising: a compound as depicted in 6H  and a

pharmaceutically acceptable carrier or 2 pharmaceutically acceptable excipient, wherein Bz is

selected for the group consisting oft H,  CH  Cl  and LL

13. The compound ofclaim 1 comprising: 2 compound as depicted in a formula 6 ]  and a

pharmaceutically acceptable carrier or a pharmaceutically acceptable excipient, wherein Ra is

selected for the group consisting oft CL { and  Cia.

14. A method io deliver epinephrine or a prodrug o f  epinepliving comprising: the sieps oft

providing epinephrine in  a unit dosage form, formulated for sublingual or buccal

administration, wherein the unit dosage form is a rapidly dissolving film, to a patient in  need

of  iregtmend thereof,
18
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135. The method ofclaim 14 wherein the prodrugs o f  epinephrine has 2 Log  P value in  the

range of  about 1.5.6.0.

16. The method ofclaim 14 wherein the prodrugs o f  epinephrine has a Log  P value in the

range of  about 1.0.5.8,

17. The method ofclaim 14 further comprising: providing said epinephrine or the prodrug o f

epinephrine in  8 unit dosage form to a patient in  need o f  anaphylactic treabment.

18. The method o f  claim 14 further comprising: providing said prodrug of  epinephrine in  a unit

dosage form to 8 patient in  need o f  anaphylactic treatment.

19, A compound o f  a Formula;

wherein R iz  selected from the group consisting oft H,  CH,  CHCHa, CHCHRCH; and

CCHCH:CH;, and wherein the compound is formulated in  a unit dosage formas a

sublingual or  buccal administration.

20. The compound of  claim 19, wherein the compound is selected from the group consisting

of: 4-{i-hydroxy-2-{methylaminojethyl}-1,2-phenlyene di-acetate; 4 -1-hydroxy-

Z{methylaminoethy}-1,2-phenvisne bis(Z-methyipropanoate); 4-{1-hydroxy-2-

{methylaminojethyl}-1,2-phenlyene dipropionate; 4={1-hydroxy-2-{methylaminelethyl}-1,2-

phenylene bis(2,2-dimethylpropancate), and a pharmaceutically acceptable carder or a

pharmaceutically scespiable excipient, wherein the compound is formulated in  a un i i  dosage

form as a rapidly dissolving film.

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

a rapidly  dissolving film,

1g
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22. Use of  the pharmaceutical formulation ofclaim 21 in a patient in  need of  anaphylactic

regiment.
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Reques t  No t  to  Publish. | hereby request that the attached application not be published under
35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be  provided for all practitioners having a power o f  attorney in the application. Providing
this information in  the Application Data Sheet does not constitute a power of  attorney in  the application (see 37  CFR 1.32).
Either enter Customer Number o r  complete the Representative Name section below. I f  both sections are completed the customer
Number will be  used for  the Representative Information during processing.

Please Select One: (® Customer Number (OO US Patent Practitioner | (O Limited Recognition (37 CFR 11.9)

Customer Number 76447

Domestic Benefit/National Stage Information:
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.
When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | Pending
Filing or 371(c) Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

a 371 of international PCTUS1760761 2017-11-09
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Appl icat ion  Data Sheet  37  CFR 1.76
Attorney Docket Number 24050.0001US

Application Number

Title of  Invention | PHARMACEUTICAL FORMULATION FOR SUBLINGUAL OR BUCCAL DELIVERY OF EPINEPHRINE

Prior Application Status | Expired :

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

PCTUS1760761 Claims benefit of provisional 62421316 2016-11-13

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.

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)' 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).

Application Number Country! Filing Date (YYYY-MM-DD) Access Code (if applicable)

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

Statement under  37 CFR 1.55 o r  1.78 for AIA  (First  Inventor  to  File) Transit ion
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March

[ ]  16, 2013.
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March
16, 2013, will be examined under the first inventor to file provisions of the AIA.
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Attorney Docket Number | 24050.0001US
Appl icat ion  Data Sheet  37  CFR 1.76

Application Number

Title of  Invention | PHARMACEUTICAL FORMULATION FOR SUBLINGUAL OR BUCCAL DELIVERY OF EPINEPHRINE

Authorization o r  Opt-Out of  Authorization to  Permit  Access:

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

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

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

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

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

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

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

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

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ]  application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with

any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[ ]  application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant

application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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Attorney Docket Number | 24050.0001US
Appl icat ion  Data Sheet  37  CFR 1.76

Application Number

Title of  Invention | PHARMACEUTICAL FORMULATION FOR SUBLINGUAL OR BUCCAL DELIVERY OF EPINEPHRINE

Applicant Information:

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

Applicant 1
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; o r  the name and address of  the assignee, person to whom the inventor is  under an  obligation to assign the invention, o r  person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37  CFR 1.46 (assignee, person to whom the inventor is  obligated to  assign, o r  person who  otherwise shows sufficient
proprietary interest) together with one o r  more joint inventors, then the  joint inventor o r  inventors who  are also the applicant should be
identified in this section.

QO Assignee (O Legal Representative under 35 U.S.C. 117 QO Joint Inventor

(O Person to whom the inventor is obligated to assign. (OO Person who shows sufficient proprietary interest

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

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. Xx

Organization Name lono Pharma, LLC

Mailing Address Information For Applicant:

Address  1 3133 Hill Lake Drive

Address 2

City Bartlett State/Province TN

Country Postal Code 38135

Phone Number Fax Number

Email Address

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

Assignee Information including Non-Applicant  Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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eo .  Attorney Docket Number | 24050.0001US
Appl icat ion  Data Sheet  37  CFR 1.76

Application Number

Title of  Invention | PHARMACEUTICAL FORMULATION FOR SUBLINGUAL OR BUCCAL 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, complete this section only if identification as an assignee is also desired on the
patent application publication.

If  the Assignee or  Non-Applicant Assignee is an Organization check here. Xx

Organization Name
lono Pharma, LLC

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address  1 3133 Hill Lake Drive

Address 2

City Bartlett State/Province TN

Country Postal Code 38135

Phone Number Fax Number

Email Address

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

Signature:
NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, i f  this Application
Data Sheet is  submitted with the INITIAL filing of  the application and  either box A or  B is  not  checked in
subsection 2 of  the “Authorization or  Opt-Out of  Authorization to  Permit Access” section, then this form must
also be signed in  accordance with 37 CFR 1.14(c).

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

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

Signature | / susanb fentress/ Date (YYYY-MM-DD)| 2019-05-06

First Name | susan Last Name | fentress Registration Number | 31327

Additional Signature may be generated within this form by selecting the Add button.
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Lo .  Attorney Docket Number
Appl icat ion  Data Sheet  37  CFR 1.76

24050.0001US

Application Number

Title of  Invention | PHARMACEUTICAL FORMULATION FOR SUBLINGUAL OR BUCCAL DELIVERY OF EPINEPHRINE

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of  Commerce, P.O. Box 1450, Alexandria, VA  22313-1450. DO  NOT  SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for  Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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INFORMATION DISCLOSURE
STATEMENT BY  APPLICANT
{ Not for  submission under 37 CFR 1.88)

Application Number

Filing Date

First Named inventor Or. Hassan Almoazen

Art lini

Examiner Name

Altorney Docks! Number 24050.0001US

U.B. PATENTS

Examiner Cis  Kind Name of Patentss or Applicant Pages Columns Lines whers
i r e  Fatant Number issue Date . Relevant Passages or Relevant

initial Nao Codet of  cited Document AFigures Appear

1 3BGETI4 A 1874-08-07 Hussain af al, Entire Document

pd 3825583 A 1874-07-23 Hussain et al, Entire Document

3 41386145 A 1978-01-23 Fuchs st a l  Entire Document

4 4145441 A 1979-03-20 Bodor Entire Document

5 4320144 A 1882-03-18 Rasnick Entire Document

if vou wish to add additional U.S. Patent citation information please click the Add bution,

US.PATENT APPLICATION PUBLICATIONS

Examiner Publication Kind | Publication Nama of Patentes or Applicant Pages, Columns Lines whare
c r i s  Cites No ) Relevant Passages or Relevantfrsitiad Number Code Date of cited Document )Figures Appear

1 20030480357 A t  2003-08-25 Martino et al, Entire Documant

EFS Web 2.1.18

EX2012, Page 98



INFORMATION DISCLOSURE
STATEMENT BY  APPLICANT
{ Not for  submission under 37 CFR 1.88)

Application Number

Filing Date

First Named Inventor | Dr. Hassan Almoazen

Art Unit

Examiner Name

Attorney Docks! Number 24050. 0001US

20070202183 Ad 2007-08-30 Rawas-Qalaji of al, Entirs Documant

if vou wish to add additional ULE. Published Application citation information please click the Add button.

FOREIGN PATENT DOCUMENTS

Nama of  Patenies or Pages, Columns, Lines
Examiner Cite | Foreign Document | Country Kind | Publication Annlicant of oiled whers Relavant Ts
initial” Ne | Numba  Codet] Coded Date FH Passages or RelevantDocument .

Figures Appear

1 Cl

if vou wish to add additional Foreign Patent Document citation information please click the Add bution

NOM-PATENT LITERATURE DOCUMENTS

. « Inc l ude  name of the author {in CAPITAL LETTERS), title of the article {when appropriate), Hille of the temExaminer} Cite oo  , , : "
t t  {book, magaz ine,  journal, serial, sympos ium,  catalog, ete), dale, pages(s}, volume-issus number(s), Tsinitials Mo A ) ; .publisher, city andfor country whers published.

4 ARYA, A .  et. a l ,  "Fast dissclving oral films: An  innovative drug delivery system and dosage form,” Int. J.  ChemTech r l
Ras .  vo l  2,  no. 1 ,  pp.  576-883,  2010.

pd HUSSAIN, A,  Journal of  Pharmaceutical Sciences, Vol, 85, No,  10, Golober 1878, pr 15101512,  1

3 international Preliminary Report on Patentability POT/US2047/080781 02.11.2018 1

4 International Search Report PCTUSZ017/A0807S1 25.01.2018 1

5 PURBCHEM-CID-7(1464381 f l
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Application Number

Filing Date
INFORMATION DISCLOSURE
STATEMENT BY  APPLICANT
{ Not for  submission under 37 CFR 1.88)

First Named inventor | Dr. Hassan Almoazen

Art Unit

Examiner Names

Attorney Docks! Number 24050. 0001US

8 FUBCHEM-CID-08B482

7 RAWAS-0ALAMH, set a l ,  Adrenaline (apinephrine} microorysial sublingual fablet formulation: enhanced absorption in a m l
preclinical modal, J of Pharmacy and Pharmacology, 87.pp 20-28 (2014).

Py RAWAS-QALAJ, M. si. al, Sublingual epinsphring tablets versus intramuscular infection of epinephrine: Dose r l
equivatencs for potential treatment of anaphylaxis. J of Allergy Clin Immunol, v 117 no 2, 388 (2008)

o SINGH, 8 .  et  all “Formulation and Evaluation of Rapidly Disintegrating Film of Levecetrizing Hydrochloride,” r l
Pharmacia, vol. 2,  no. 2 ,  pp. 208-220,  2010,

if vou wish {o add additional non-patent erature document citation information please click the Add button

EXAMINER SIGNATURE

Examiner Signaturs Date Considersd

*ERAMINER: initial if reference considered, whether o r  not citation is in conformance with MPEP 808. Draw line through a
citation # not in conformance and not considared. Include copy of this form with next communication to applicant,

! See Kind Codes of USPTO Patent Documents at aw o r  MPEP 3041.04, ¢ Enter office that issusd the document, by the two-letter sods (WIPO
Standard ST.3). ? For Japanese patent documents, the indication of the year of  the reign of  the Emperor must precede the serial number o f  the patent dosumant.
4 Kind of document by the appropriate symbols as indioated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a chack mark hers if
English language translation is attached,
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Application Number

Filing Date
INFORMATION DISCLOSURE First Named Inventor | Dr. Hassan Almoazen
STATEMENT BY APPLICANT

oo  Art Unit
{ Not for  submission under 37 CFR 1.88)

Examiner Name

Attorney Docks! Number 24050. 0001US

CERTIFICATION STATEMENT

Please see 37 CFR 1.87 and 1.88 tv make the appropriate selection{s)

That sach item of information contained in the information disclosure statement was first cited in any communication
{1 from a forsign patent office in a counterpart foreign application not more than three months prior to the fling of the

information disclosures sistement. See 37 CFR 1.87{s}{1}.

QR

That no ilem of information coniained in the information disclosures statement was oiled in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no tam of information contained in the information disclosure statement was known io

f 1 any individual designated in 37 OFR 1.56{c) more than three months prior to the filing of the information disclosure
statement, See 37 OFR 1.87{e){3L

[1 Sas attached certification statement,

1 The fee set forth in 37 CFR 1.17 {p) has been submitted herewith,

BA certification statement is not submitted herewith.
SIGNATURE

A signature of the applicant or representative is required In accordance with CFR 1.33, 10,18, Pleass see CFR 1.4{d} for tha
farm of the signature.

Signature fsusan b fentress/ Date (YYYY-MBM-DEY 2018-05-08

Mame/Frint Susan B Fentress Registration Number 31327

This collection of information is required by 37 CFR 1.87 and 1.88, The information is required to obtain or retain a banat  by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 38 U8.C,  122 and 37 CFR
1.14. This colisction is estimated fo take 1 hour {o  complete, including gathering, preparing and submitting the completed
application form to the USPTO, Time will vary depending upon the individual case, Any comments on the amount of time you
require fo complete this form and/or suggestions for reducing this burden, should be sant tn the Chisf Information Officer, US,
Patent and Trademark Office, U.S. Department of  Commerce, F.O, Box 1450, Alexandria, VA  22313-14580. DO  NOT  SEND
FEES OR  COMPLETED FORME TO  THIS ADDRESS, SEND TO:  Commiss ioner  for  Patents,  P.O. Box  1450, Alexandr ia,
Wa 22313-1488,
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PCT/US2017/060761 02.11.2018

PATENT COOPERATION TREATY

PCT
INTERNATIONAL  PRELIMINARY  REPORT  ON  PATENTABILITY

(Chapter II o f  the Patent Cooperation Treaty)
(PCT Article 36 and Rule 70)

Applicant's o r  agent's file reference
24050.0001PCT

FOR  FURTHER
ACTION See Form PCT/IPEA/416

International application No.
PCT/US2017/060761

International f i l ing  date (day/monthfyear)
09  November 2017  (09.11.2017)

Priority date (day/month/year)
13  November  2016  (13.11.2016)

International Patent Classification (IPC) o r  both  national classification and IPC
IPC: A61K 31/137
CPC: A61K  9/0056, A61J 7/0053, A61J 1/035, A61K  9/006

Applicant
I non  Phama ,  LLC

1. This report is the international preliminary examination report, established by  this International Preliminary Examining Authority
under Article 35 and transmitted to the applicant according to  Article 36.

2. This REPORT consists o f a total o f  _ 4 sheets, including this cover sheet.

3. This report is  also accompanied by  ANNEXES,  comprising:

a. (sent to  the applicant and  to  the  In ternat ional  Bureau) a total  o f  34  sheets, as follows:

sheets o f  the description, claims and/or drawings which have been amended and/or sheets containing rectifications
authorized by  this Authority, unless those sheets were superseded or cancelled, and any accompanying letters (see
Rules 46.5, 66.8, 70.16, 91.2, and Section 607 o f  the Administrative Instructions).

[ 1  sheets containing rectifications, where the decision was made by  this Authority not  to take them into account because
they were not authorized by  or notified to this Authority at the time when this Authority began to draw up  this report,
and any accompanying letters (Rules 66.44is, 70.2(e), 70.16 and 91.2).

] superseded sheets and any accompanying letters, where this Authority either considers that the superseding sheets
contain an amendment that goes beyond the disclosure i n  the international application as filed, or the superseding
sheets were not accompanied by  a letter indicating the basis for the amendments i n  the application as filed, as indicated
i n  item 4 o f  Box  No. I and the Supplemental Box  (see Rule 70.16(b)).

b.  [ ]  (sent to the International Bureau only) a total o f  (indicate type and number o f  electronic carrier(s))
containing a sequence listing, i n  the form o f  an Annex C/ST.25 text file, as

indicated i n  the Supplemental Box  Relating t o  Sequence Listing (see paragraph 3ter o f  Annex C o f  the Administrative
Instructions).

4. This report contains indications relating t o  the fo l lowing  items:

Box  No.  1

[J  BoxNo .11

[ ]  Box  No .  1m

[ 1  Box  No .  IV

Box  No .  V

Priority

Basis of the report

Lack o f  unity o f  invention

Reasoned statement under Article 35(2) with regard to  novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

1 Box  No .  V I

[J  Box  No .  v i n

Box  No. VIII

Certain documents cited

Certain defects i n  the international application

Certain observations on the international application

Non-establishment o f  opinion w i th  regard to novelty, inventive step and industrial applicability

Date o f  submission o f  the demand

20 April 2018 (20.04.2018)

Date o f  completion o f  this report

29 October 2018 (29.10.2018)

Name and mailing address of the IPEA/US
Commissioner for  Patents
Mail Stop PCT, Attn:  IPEA/US
P.O.  Box  1450
Alexandr ia,  VA  22313-1450

Facsimile No .  (571)273-8300

Authorized officer

SAJJADI,  Fereydoun G

Telephone No. 572-272-3311
Form PCT/IPEA/409 (cover sheet) (January 2015)

EX2012, Page 102



PCT/US2017/060761 02.11.2018

INTERNATIONAL PRELIMINARY REPORT ON  PATENTABILITY | International application No.

PCT/US2017/060761

Box  No .  1 Basis o f  the  report

I .  With regard to the language, this report is based on:

the international application i n  the language i n  which  i t  was fi led.

a translation o f  the international application into which is the language o f  a
translation furnished for the purposes of:

] international search (Rules 12.3(a) and 23.1(b))

Cd  publication o f  the international application (Rule 12.4(a))

J international preliminary examination (Rules 55.2(a) and/or 55.3(a) and (b))

2. With regard to the elements o f  the international application, this report is based on  (replacement sheets which have beenfurnished
to the  receiving Office in  response to  an  inv i ta t ion under  Ar t ic le 14  are referred to  in  th is  report as “originally filed” and  are
not annexed to this report):

the international application as originally filed/furnished, o r

N
l

the description:
pages none as originally filed/furnished.
pages* none received by  this Authority on  (..)
pages* 1-17 received by  this Authority on 20 April 2018 (20.04.2018)
the claims:
Nos. as originally filed/furnished.
Nos.* as amended (together w i th  any statement) under Article 19
Nos.*  1-22 received by  this Authority on  20  April 2018 (20.04.2018)
the drawings:
pages none_ as originally filed/furnished.
pages* none received by  this Authority on  (..)
pages* _1/9-9/9 received by  this Authority on  20  April 2018 (20.04.2018)
a sequence l ist ing - see Supplemental Box  Relating to Sequence Listing.

N

The amendments have resulted i n  the cancellation of:O
00

the description, pages[ ]
] the claims, Nos.

LJ the drawings, sheets/figs

] the sequence l ist ing (specify):

4, J This report has been established as i f  (some of) the amendments annexed to this report and listed below had not been made,
since either they are considered to  go beyond the disclosure as filed, o r  they were not  accompanied by  a letter indicating the
basis for the amendments in  the application as filed, as indicated in  the Supplemental Box (Rules 70.2(c) and (c-bis)):

the description, pages

the claims, Nos.

the drawings, sheets/figs

H
E

E

the sequence listing (specify):

5. J This report has been established:

] taking into account the rectification o f  an  obvious mis take authorized by  o r  notified to this Authority under Rule 91
(Rules 66.1(d-bis) and 70.2(e)).

[ ]  without taking into account the rectification o f  an  obvious mistake authorized by  o r  notified to this Authority under
Rule 91(Rules 66.4bis and 70.2(e)).

6. With regard to  top-up searches (Rules 66.1 ter and 70.2(f)):

A top-up search was carried out by  this Authority on  29 October  2018 (29.10.2018)

[ ]  Additional relevant documents have been discovered during the top-up search.
No  top-up search was carried out by  this Authori ty  because i t  wou ld  serve no  useful purpose.

7. [ ]  Supplementary international search report(s) from Authority(ies) has/
have been received and taken into account i n  establishing this report (Rule 455is.8(b) and (c)).

” »* I f item 4 applies, some o r  a l l  o f  those sheets may be  marked “superseded.
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Box  No .  V Reasoned statement unde r  Ar t i c le  35(2) w i th  regard  to novelty, invent ive step and  industrial applicability;
citat ions and  explanations suppor t ing  such statement

1. Statement

Novelty (N )  Claims

Claims

Inventive step ( IS)  Claims

Claims

Industrial applicability (1A) Claims

Claims

1, 3-14, 16, 18-22 YES
NO

1, 3-14, 16, 18-22 YES
NO

1, 3-14, 16, 18-22 YES
NO

2. Citations and explanations (Rule 70.7)

Claims 1, 3-14, 16, 18-22 meets the criteria set out i n  PCT  Article 33(2)-(3), because the prior art does not
teach or fair ly suggest the 2-methylamino-1-hydroxyethyl side chain nor their.use to treat said alilments.
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Box  No.  VIII Certain observations on  the  international application

The following observations on the clarity of  the claims, description, and drawings or on the question whether the claims are fully
supported by  the description, are made:

Claim 1 compound Formula has a structure that is unclear with respect to the primary nitrogen atom
substituents. The group is represented as NH,  but there appears to be a partial character at the base o f
the H on  NH .  This could represent a subscript number or  an incomplete bond. The instant specification
indicates that N has a methyl! substituent i n  several Key examples (see F ig  1-2) so that the nitrogen atom
has an H and a methyl substituent and therefore the structure was interpreted i n  that way for the purposes
o f  the search and the opinion.

For the purposes o f  the search and the opinion, the group CH2CHCH2 was interpreted to  mean -~
CH2CH=CH2 , the substituent group CHCH2 was interpreted to mean CH=CH2, the substituent group
CHCHCH2was interpreted to mean CH=CHCH?2,
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TITLE OF THE INVENTION. PHARMACEUTICAL FORMULATION FOR

Fieldof the Invention:

joo01] The present invention relates to:pharmaceutical compositions forthe
5 treatmenitof anaphylaxis formulited for rapid sublingualor buccal defivery, ie,

‘compounds that dissolves in the oral cavity. In-one embodiment, thedelivery vehicle

f o r  the rapid delivery ofthe drug to a patientin need of réatmint, such a5 for
example;.a patient in need of treatmentfor anaphylaxis,

10 Description of Re la tedArt Including Information

{0002} Epineptirie is considered the primary choice for (he treatmentof,
anaphylaxis whigh is-a fife threatening allergic reactian that might.igadfodeath if
untreated especially in:children. A study reported that one:i n . eve ry10,000 children:

has an anaphylactic attack per year. Epirephtineis the drugof choice:for the
18 treatment of anaphylactic shockiinr children and adults. itis highly soluble in water,

highly. hydrophiiic.(legP -0:68) and canbe oxidized readily. Based on  the current
physicocheémical‘properties of epinephrine, the only delivery available in the market
isintramuscular injection. Theadministration of proper therapeutic agents, suchas,
epinephrine must be prompt: This is usually performed throughthe usageof auto-

30 injectors suchas EPIPEN (MYLAN)or TWINJECT (SHIONOG! PHARMA, INC.) that
deliver the required dose inthe mid-guter  thigh either subcutaneously: of
intramuscularly. However, riany disadvantagesare reported with the usage of these.

injectors. suchas: high cost; inaccurate administration, short halfife, patient's fearof
needles, accidental injections,and uriavailablity of a sufficient number of fixed

2% prefiied doses,
10003] These shortcomings affect greatly the patient compliance and

adherenceto these injectors.in  addition,it is very challenging to:adjustthe dose to:
different childreh ages as there aré oblly two préfmeasuredfixed epinephrine doses
{0.15 and 0.3 mg).Receitt Study showed that.anly 17%:of pediatric patients who

30. have experienced anaphylactic symptoms have used prescribed dito injectors.

1
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Offer available delivery systemssuch as syringesofinhalers are also uridérused
dugto their lack ofrapid and-accurate dosing. Therefore;there is growing interest in
the development of an altemative non-invasive delivery system that can sasily

provide accurate doses of epinephrine.
[0004] Anwar A. Hussain and James E. Truelove were granted patents related

to the synthesisoi  novel esters of [(methylamino)methyl] benzyl alcoholwhich i
epinephrine. The:purpose of theHussain's ef. al  invention was to develop & prodrug

NERYofepinephtine HCI
cornea of the eve to treat glaucoma.Hussaiii et. al. synthesized four different:
prodrugs for this purpose {see structures7A, 78, 7C; 70). These four molecules
were {ested inhuman; rabbit:and horse plasmas and found that3, 4-—dipivalyi-o-

[(methylamiric) methyl} benzyl alcohol hydrochloride (structure7D) shows the best;
penetrat ionprofile info the eye:Hussai's et. al. didn’t evaluatethe. log P of these:

Theirmain focus wasto develop a prodrug specifically for the eye: Since the initial
publ ishingof Anwar's patents in 1974 and 1975, no one has followed up oreven

‘published any new data on-structures ZA, 7B,and 7C:Dipivalyl:a-{{methylamino)]
‘benzyl alcohol hydrochloride (7D). was further developed into 4 drug delivery. system
forglaucoma (Dipivefiin of Propine). Hussain andTruelove selected this prodrug for
further developrient because of severalphysicicherhicaland biologicalqualities.
The:firsf quality was estimating the delay before onset of seizure for: this prodrug was
about 8-10 minutes, the second quality was thé rate of hydrolysis expressedas twa.in
‘human plasma was:about-4,800 seconds and the third quality was the; tz  hydrolysis
and oxidation in vitro was 700 and 300 days. respectively. In a sepérate publication
Journal of Pharmaceutical Sciences, Val. §5,No. 10, Oclober 1878, p: 1610-1512),

using rabbit:eye homogenate and:.compared the hydrolysis among threerdifferant
plasmas (human; fabbif, fabbit eye homogenate]. |

{0005} Fiims.that incorporate apharmaceutically active ingredient aredisclosed
in:US. Pat. No, 4,136,145to Fuchs,.at al. {"Fuchs"). These films can b& forined into a
sheet, dried and then ¢ut into individual doses.Examples.of specific uses disclosed
by Fuchs include apblicatiori of the fi lmsfo mucosal ‘membrane areas: of the: body,

2
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ineludirithe:moutty,rectal, vaginal, nasaland ear areas. A drug delivery vehicle must
providea:high-lévelof uniformitywith réspect tothe dosage delivered.

BRIEF SUMMARYOF THE INVENTION
J0006} This invention relates to phanmacsutical’ compositions fade by

permeability throigh biological membranes. (sublingual and buccal membranes).
Several prodrugs ofepinephrine are stisiwn by modifying thetwo hydroxy! (phenolic)

grougsin positions 3 and.4 ohthe benzenering,by chemicallyreactingthe two groups

with. several acid moieties to form. an ester bond with different alkyl chains. The

10. addition of an alkyl group. will.enhancethie lipepfillicity of epinephrine {increase tog:Py

and will consequently increase: ifs pertieability through the: biological membranes

( sub l i ngua land buccal issues n the oral cavity). The'3 and 4 positions represent mela
and para foéations. with respect to  the. carban. in ‘position 1 on the phendlic: fing of

gpinepiine. Once: the prodrug perietates biological memeraines: {sublingual and

15 bugeal), the Biological enzyme carboxyesterasewill degrade the ester bond and
"release epinephrine for therapeutic achivity. A Prodrug is 3 biologically inactive

compound that can be.metabslized in the body to produce a drug. Dn characteristic

of the selected prodrug compoundsis fast tydrolysis in dasa,

[0007]  inariother embodiment,ihe subject matter includesa Migthod 1b deliver

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

formulated for sublingualor buccal administration, wherein: the: unit dosage form is a
rapidly dissolving filth and the unit dosage form provides thie phariaceutical pro-drug
of epinephrine. More spatifically, this:method involves providing phatraceutical pro-

drug cotapositions ‘epingphifing in a unit dosage form to patients in need of
#5 anaphylacticdredtment.

10068 ]The subject itiatter includes a pha imaceu t i ca lformulation made of: 3:eompoiing

as depitted in a formula A and a: pharmacettically: acceptable. carrier or a

phamageutically acceptable excipient, wherein Ris selected for the group consisting
“of: CHy;Cland 1. A phafmaceutical formulation made of: acompoundas depictedin a

36 formulaB and apharmaceutically acceptable carrieror apiarmageutically acceptable

excipient, wherein Ra is selected for the group consisting of  © and 1. A

pharmaceutically acceptable camer’ ot  @ phanmaceufically acceptable excipient;
3

AMENDED SHEET - IPEA/US

EX2012, Page 108



PCT/US17/60761 20-04-2018 PCT/US2017/060761 02.11.2018

Attorney Docket Number
124050.0001PCT

REPLACEMENT SHEET :

whersiiy Rs is selected for the: group consisting o f  CF and 1; Apharmacesifical
farmidifation made o f a compoundas depicted in a formulaD-and &pharmaceutically
acteptable carrier or'a pharmaceutically acceptable excipient, wherein Ry isselected
for the group consisting.of: CHs, Ci-and 1. A pharmaceuticat formulation. made: of: a

5 compound as depicted in a formula AE aiida pharmaceutically acceptable carrierior a
phiarmaceutically acceptable excipient; wherein Re i$ selected forthe group consisting
of:  CHa, Ci  and 1. A pharmacéutical formulation-made.of: a compoundas depicted'in
a formula 4F ‘and & pharmaceutically acceptable carrer or a pharmaceutically
acceptableexcipient, whereinRy is:seletted for the group consisting of  CHa, Cl  andl,

0 A ipiriacetioat formulation made o f acomput ass depicted|ina formulaG> and;2

whereinRy is “selected for tre. group consisting of: Cu I, Gl, CHaGHCHs &
CH2CHICHCHs; BHI, CHa! and’ CHzF A pharmaceutical formulation made of: a
conipauind as depicted in a formulaH and 3pharmaceutically acceptable carder ora

15 pharmaceutically acceptabie gxkientherein Refs selected for the grokip consisting

in a + formula. o and go  acceptable ocarrier of aa pharmaceutislly
acceptable excipient, wherein Ryis selected for the group consisting of: CI, arid CHa,
The: compound 1§-formulated inf a.uhit dosage form as.a rapidly. dissolvingfils. The

20° invention further provides use. ofthe phanmaceutical formulationin a patient in need
of anaphylactic treatment.
BRIEFDESCRIPTIONOF SEVERAL VIEWS OF THEDRAWING(S):
{00010} The ifivernitiori can: be.best understood by those having orditiary skill
ify. the art by  reference to  the. following detailed, description when  considered i r

25 gonjunction with the.accompanying drawings inwhich:

[00041] FIG,1 shows the generic: cheimical. structureof a biologically. inactive
compound ofthis invention. :

[00642] FIGS. 2A-D show. exemplary compounds of fhe present invention,
formula 4 shown.asFIG. 2A,4 speciesof formula A as FIG. 2B; formula B shown as

30 FIG 26  andaispecies offornuls B as shown ag FIG. 20.
[00018] FIGS. 3 A-D show exemplary compsuiids. of the present invention,
formula C as FIG, 3A;4 species offormula C asFIG. 38, formuia D shows 28 FIG.
46.anda:species of formiilaDas:sfiown asFIG. 3D:

4
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food} FIGS. 4 A-D showexemplary compounds of the @ present invention,

. anda.species o fformula FF as. shown aasS FIG.4D),
J00015] FIGS. § A-D show exémplary compounds: of the present invention,

5 formula G Shon 28 |FiG. 54,  32 species.oof formula } Gas shown as:F i . 5B,  aspecies

0 woos FIGs. 7AD 4Show Anwar A Hussain y 
and James. € .  Truelove

‘Compounds.
{00018} FiG. 8 shows ‘a shress-striin profile o fthe optimized epinepfifife fast
dissolvingfilm.
[00619] FIG. 8 showsareleaseprofile ofthie.eépinephring fromthe:oplimized fast

is  dissolving filmint 500 mol SimulatedSalivagf37  °C:

DETAILEDDESCRIPTIONOF THE INVENTION:
fo0020] The:present;invention maybe  understood morereddy byrefererice to

20. desciibedherein.andthatthe;se torminology used'herginisfortie,purpose.e of describing

particular embodiments:by way of example only-and is.not intendedto  be  limiting of
the claimed invention. Also, as used in the specification including the appended
claims, the singuls:forms. "a," “an,” and “the™include thé plural, ‘and reférénce t oa
particufar numerical value includes: at  igast that particular value, unlessthe context

25 clearly cdictates otherwise. Rangesmay  be© expressed herein as from *abouf" o r

thearte partelar vileandlori6 theotherpartcutar va l  simiaty, when values

are expresséd. as  approximations, by use of the. antecedent “about” it will be:
30 understood that the particular valle fofms another embodiment.

{00021} These -and other aspects, features-and advantagesof the.invention will
be understood with referenceto the detailed: description herein, and will be realized
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and the followingdetaileddescription6f theinventionate exemplaryand explanatery
of preferred: embodiments of the inventions, and are:not téstrictiverof the invention;
as dlaimed. Unless defined otherwise,all technicaland scightific terms used’ Herein.
have the ‘same meaning as commonly understood by one. of ordinary: skill in the art’
to which this iriventionbelongs.ReferencewillnowBe miside: indetail to t he  presently
fireferred embodiments: of the invention, examples of  ‘Which are: illustrated in  the

{00022}: Thé present invention provides a novel biologically inactive cofpound
that.canbe metabolized inthe body to produce a:drug that Has the biological activity
of epinephrin pinephiinie. acts:on nearly all body tissues: ifs actionsivary by tissue

type:and tissue e xp ress ionof adrenergic receplors.Forexample, high levels of
gpinephring causé smooth muscle: refaxation in  the airwaysbut-causecontraction of

‘Hie: $thooth musc lethat lires:most arferidles. The-preserit subject thatter relates to.
‘modifyingthe physicechenical properties.of epinephrine in order:to enhance its

permeability through biological membranes (sublingual and buccal menitiranes.FIG.
4 shows the gevieric chemical:sthucture ofa biologically insctive Sompound:ofthis
invention; while Table1 shows exemplary prodr i igsof epinephriné:niade by -

miodifyigthe two hydroxyl (phiéniiic) groupsih positions 3:and 4 on thebenzene:
fing along with Log Pivalligs arapharmaceutically acceptable salt thereof. The

+ prodrugs ofepineptitine preferably have a Log Pvalué in the range ofgbout 0.5:6.0.
did more preferably between 1.0-6,0: This range was listed:asa t ab leof marketed

sublingual tabiets-and filtis inAshraf et. al“Conisiderations in developing stblinguat
‘tablets-Anoveiview”,Phannaceutical Technology, 2014, 38(11). LogP isthe
logarithmic value of the ratio:of two poncentrations: of a compound in a mixture of two
Tmimigcible:ouids sugh ‘ds:waterand octal at equilibrium. LogPvaluescan be:
calculated mathematically by the useof PERCEPTA PLATFORMsoftware (ACD
Laps: Toronto, Ontario,Canada).
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TABLE 1

- E Be CHeCOCHsRECHCH,
“R= CHCHCHS

R= CHACON
R=CH20CH3

___R=CHICH:
_R=CCICICHs

CRE CHACHCHACHS, |
a CHCHCICE

RECHCH
RECHEICHICE
R=  CHIGH
R= CHCH;CHaCH; )

 CCHGHACHCHsCH| 1

BN R= NHCCHCHaGHa i 2183
; = NHCHCHCHy. ” n  ©

| ge
"R=SCHCH:CHs :

R=  SCCHACHyCHy i

24
HS Ci

"RECUCHI
“R=CCIcicl

[00023] A prodrug.is:a: derivative of epinephrineselected for fast permeability
through sub-linguat ‘and buccalmembranes { fg  a:comipoting that dissolves inthe
oral cavity) and fast hydrolysis (halt-hfe tizrange from 16  minutes) byplasma

enzymes to form epinephrine when delivered, These characteristicsare physical
p rope t t i esof a compound that is.usefulto be  formulated i na  upit dosage form as &
rapidly issolving ffim.0. Nowreferring to.He.  2, derivativess of epinephrine aare shown.

I rethyibutangate) havingG log  201
shown asFIG. 28. FIG. 2C, showing structure B represents derivatives of
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epinephrine where Re = CH, Ci orl. A representativemolecule of this group of

compounds is 4-(1-hydroxy-2-(methyltaming) ethyl)-1,2-phenylenis bis(3.3-

dimethyibutanoate).having aCLogP: 2.8084 shown as FIG. 2D. Adding H,CHa. Clot
1 change the Log P ofthe prodrug‘aiid adds a non-toxic moiéty to the molecule. The

5 ratesof hydrolysisof each ester canincreaseor decrease depending on how the
atomin position Reirifiiericesthe ester group.
[00024) Now referringto FIG. 3, derivativés of epinephrine dre’shown. FIG.3A,
showing structureC representsa derivative of epinephrine where:Rs = Chor i .  A
represeritative mblecule of the group is: 4-(3-hydroxy-2-(methylamino)ethyl)-1.2+

10 phenylene bis(2,2-dichioroacetate) Having & CLogP; 1.4494 shown as FIG. 38: FIG.
3C, showing structure D represents aderivativeof epinephrine where Ry= Cl ori. A
representative molecule of the groups is; 4-{1-hydroxy-2-{methylamino)ethy)):1,2-
phenylene bis(2,2,2+trichioroacetae) having4 ClogP; 2.8554 shownas FiG.3D. The
molecule that shows: fast permeability through thesublingual and buccal membranes

25 and fasthydrolysis by. the enzyme is a physical property ofagompotind that isuselul
t obe  formulatediin a unit dosage form as arapidly dissolvingfilm.

00025) Now referring ta FIG. 4derivatives ofepinephrine are: shown, FIG.4A,
showing structureE represents.a derivative of epinephrine where.  R1= CH3, Ci or
1. A representative molecule is: 4<(t-hydroxy-2-{methylaminojethyl)-1,2-phenylene:

20 bis(2,3-dimethylbutanoate) having a CLogP: 2.6294 shown asFIG, 4B: FIG. 4C,
showing stricture F represents a derivative of epinephrine whereRe =CHa, Clort.
A representative molecule is! 4-(1-hydroxy-2-(methylaminojethiyl):1,2:ptienylene
bis(2.2;3-trimethylbutancate)having a GLagP;:3.4274 shown asFIG. 4D. The
molecule that shows fast:permeability throtigh thesublingual and buccal membrdries

25 and fast hydrolysis by the enzymeis aphysicalproperty of & compound that isuseful
to.be formulated:ina utitidosage form as-4 rapidly dissalving film.
[00026] Now referring to FIG. 5,derivatives of epinephrine are shown. FIG, 55,
showing s t ructureG iepresents a derivative epinephrine where Rs =H, 1, G1,
CHeCH2CHs &CHeCH2OHCHs,CHCl, CHF oF CHoF. Representative molecules

30 are:  BG 4 (-hydrowy-2-(methylamino) ethyl) 1,2-phenylene dicarboniodidate having
aClog: 1.084.(FIG. $8).. 5G’ 4-(1-hydroxy-2-(methylaming-ethyl}-1,2-phenylene bis
{2Hiodoacetats) having a CLogP: 0.3834 (FIG; 80).and Structure 5G» 4-(1-hydioxy~
2-methylaminojethyl)-12:phenylene-dibutyrate) havinga CLogP; 1.2134 (FIG. 5D).

8

AMENDED SHEET - IPEA/US

EX2012, Page 113



PCT/US2017/060761 02.11.2018
PCT/US17/60761 20-04-2018

45

20

26:

theenzyme (half-life1:6 minutes} a physical property. ofacompound

AttorneyDocket Number
24050.0001PCT

REPLACEMENT SHEET

[00027]  Nowreferingfo FIG.6, a derivative epinephrine isshown: FIG. 6A,
SewingstructureH represeritsa derivativeofof pinephine whe

bisGZmethylbutanoate) navingaGlogh: 11.8314 shown asFIG. 660
[00028] Nowefering toFIG.7 ;  thecompounds.of theinvention asshown in
USpatent’3,808,714 and US patent.3,825,583 hereby incorporated by reference.
Representative molecules include: 7A 4-{1-hydroxy-2-(inethylaminojethyl):1,2-

phenlyene diacetate having a DLogP: -0.9026,78  4-(1-hydroxy-

2{methylaming)ethyt)=1,2-phenylene bis(2:methylpropancate)having a CLogP;
0:773300. 7G4-(1-hydroxy-2+«(methytamino)ethyl)-1.2-phenlyene dipropionate:having
a CLogP: 0.1554. 7D  4-{1-Hydrosy-2-{msthylamino)ethylj-1,2:-phenylene bis(2:2-

dimethylpropanoate) having'aClogP:1.5714, Kfthese molecules show fast:
permeability thfough the sublifiguaraiid buccal membranes-and fast hydrolysis by

be formulated in a unitdosage:form as:a rapidly dissolving film, The subject matter
includes: uses:of a pharmaceutical formulationina patient in needofanaphylactic
‘treatment, whérein the© Ranma is made ofAgompound selected;

acetate; 4. (1-hytxy 2methylamingieln+ 2:phanyiene bis{2methyIpropanoate]
4-(1-hydroxy-2:(methylamino)ethyl)-1.2-phenlyene dipropionate;4-(1.-hydroxy-2-
{methylamiro)ethyl)-1,2-phenylene bis(2,2-dimethylpropanoate), and a
pharmaceutically atceptable ¢arrierior a pharmaceutically: acceptable excipient A
pharmaceutical formulationmade ofa sompoundselected from the© group consisting.
of! 4-{T-hydroxy-2-¢methylaming)ethyl}1,2:
21¥ ethylaminojethyl)-42-phenylene bis(2-methylprapanoate). 4i d

{methylamino)ethiyl)
{methylamino)ethyl}-1,2-phenylene bis(2;2-dimethylproparioate), and.a

1—

pheniyene dipropionate;4:(1-hydroxy-2-

pharmaceutically acceptable carrier or:a pharmaceufically:acceptableexcipient,
wherein thecompoind is formlatedina unitdosageform as arapidly dissolving
film.
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TABLE 2

R Log?

Structure74 R= CH 0.97

5 Stiucture: 7C:R=:CHCH3 +009

Structure 7B R= CHCH:CH3. +079

Structire 7D R=CCH:CHICHy: +1.49

[00029] The present invention further provides a pharmaceutical cotriposition:
made of at least one compound.or mixture of compoimds of the: invention in a.

10; pharmaceutically b i b e caieri i i The  invention features A:? pharmaceutical

Theo delivery systems:include:fastst dissolving films, oral:dissolving tablets, inhalation,

ahd: hasal delivery. In‘one embodiment,theunit dosage fori ofthe present invention
is a filo1forthe: deliveryof epinephtinehydroéhiaride, asan anaphylactic treatmentin

15 a patient, suchiasfora pediatricorgeriatic:patient A typical rapidly dissolvitigfila is

ade of a drug, a water-soluble polymer, a, plasticizer, a safiva stimulating agent, &
surfactant and other fillers such as swee ten ingagents and flavors in case of bitter taste
drugs: Seere.g. A. Arya, A. Chandra, V. Sharia, and K.Pathak, “Fast disselving oral
filing: An  innovative drug délivery:-system and dosage form.* Int. J, ChamTech Res,

200 vol. 2, no. 1, pp. 576-583, 2010.0. P.  Letire, “Formulation andEvaluation of Rapidly
Disintegrating Film.of Levocetrizing Hydrochloride,” Pharmacia, vol; 2;:n0. 2; pp. 208
220,2016:
60030] For the preset: invention, the: drug is épinephirine; a. prodrug of
epinephting of a salt thereof. Thé typical dose of epinephiirie Jor anaphylactic

5 ‘treatmignt is  0.3 100.5 mg in adults and 0.01 mgiky:up to  & maximum of 0 ;

shiidren administsred thragh |intramuscular route.I o  1t i s° stu; b i

year-old his ‘according foClarksne Pegiatic ¢dose= Adit dose pi s
weight!150).

3g 000031] Atypical dose of 40 mg was basedoi  2 studyin rabbits. thatishowed a.

dose bioequivalence between a 40mg epinephrine tablet administered sublingually

10
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and:0.3 mg-epinephring:administered intramiscularlyusing Epipen. injectors, Rawas-

Qalaji et: al. Biopharm: Drug Dispos. 27: 427-435 (2008). Furtheriste, the fime to
reach maxifium epinephrine concentration after a 0.3 mg  EPIPEN (Mylan. Specialty
LP.)  injection: in ghildren is reported at  842 minutes. In  another study, maximum

plasma epinephrine concentration is reached within 34214minutes:using 0:01 mgrkg
dose injection ofepinephrine subcutaneously in the deltoid region.
[00032] The polymer and the optimal amount of polymer are:selected to  obtain

& non-sticky and functional film. A film-forming polymer should have good wetting’
property, high spread ability, good feefing-in the mouth and shouldbe safe and nori-

irritant. Many studies have showed that polymer content of atleast 16-15 %.is
needed in orderto formulate proper film.of proper thickness after drying in orderto
peel the film off from the releaseiling. in one exemplary embodiment, the polyineris
a water:soluble modified hydroxypropyl starch that is.specifically manufactured for

100033] A plasticizer is usedto form therapidly dissolving film. The:plasticizer
enhances the flow of the polymer andimprovethe tensile strength and elongationof

the fill.-Several plasticizersare commonly used in  rapidly.dissolving, film preparation

s t i chas glycerol; di-butylphthalate, and poiyethylens glycols and they are usually
used up 16°20 %. conténtration of.dry polymer weight.

[00034] The function of the surfactant isto  facilitate the solubilizationor wetting
of the film and subsequently causingthe film to disintegrate quickly, releasing the
drug to be absorbed throughthe buccal:cavity. Surfactants can iriclude Tween-80,
which is & corripléx mixture of polyoxyethylene efhers:used as emulsifiers or
dispersing agentsin pharmaceuticals.
[00035]. A saliva stimulating agent used:io facilitate the deliveryof the drug
usirg a rapidly dissolving fittn to the patient: Other fillers, such as sweeteriing agents

f i lmto facilitatethe delivery of the drug using arapidly dissolving film to the:patient;
Typically, acids such.a§ citrié acid, malic acid,lactic acid and ascorbic acid areused
‘as chemical stimulants of saliva.secretion. However, citric-acidis the most preferred.
among them. Xylitol and Tutti Frutti Ravor are:used for taste: masking. Xyiitol is an
effective sweetening agent which has egual sweetness to sucrose,

11
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100837] Examples Four formulations.areprepared inthis exams.Epinephrine
issoluble irr Lycoat 720 (modifiedhydroxypropyl starch) water mixture: This
hydrophilic polymer solubilizes epinephring HEI,forma figh viscositygatihat

spreads well as wecastthefim:and lead{o a non-sticky dry film-after water
5 evaporation. This polymer doesi't have any oxyethylene gralps that can promate.

the ox i da t i onof epinephrine not it  has glucose unitsithat p romo teswater adsorption.
The éthier ingredients added such as ween, glybedin decreased the rigidity ofthe film
and improved elasticity. sodiunymetabisuifite. was added to:prevent and long-term
oxidation ofepinephrineHC! in thefilm. The citric acid brings the:pHofthe:gel tothe

10 maximum stability range for épinephiring. The percentages of tha polymer are shown

in{Table 3). Thepolymer percentages are (20,25, 27:and 30 %).of thetotal
formulation weights: Thepolymerused in this:examiple is LYGOAT (Ferromet):
LYCOAT is awafer soliible modifiedhydroxypropyl starchy that is specifically
manufacturedfor aqueous fil coating #i immediate release solid-oral dosage forms,

15 [00038] Table 3: Listof the:compositions of the four EDEs formulations.
fngredient So

{%wiw)
Use Fy: E2  F3: E i

Epineprine#6) Drug ~~ 58 69  59 59

Sodium Antioxida
Metabisulfits. n t

Lygoat 720. Film-:
(hydroxypropyl forming 20 2B 2 30
starch) ‘polymer

59  58  58  59

Glycerin pi

Burfactan
t
Biiffer;
increases
absorptic 0.5 08  05  0:5
n in oral
cavity

Citric-Aeid
Monohydrate.

Sodiuny Citrate

AMENDED SHEET - IPEA/US

EX2012, Page 117



PCT/US2017/060761 02.11.2018
PCT/US17/60761 20-04-2018

Attorney Docket:Number
24050.0001PCT

REPLACEMENT SHEET
Swesten

: i 0  10  4G 10ar :

Xigtitol

TutliFrutti Flavor 6 8 6: 6

38.Water 46:2 412 392

[00039] Glycerinjsused asaplast icizerfo provide the proper elasticity for tiie:
film,(Table:1):-A plasticizer imparts:a ceitain level of flexibility tothe film by
decreasing its brittleness: Filins in thisexamplearé prepared using 3% glycerol.

5. which is  equivalentto  10-15% ofthe amountof polyiner used,
100040]. Tweeh80 is usedasa surfagtant.r a able.2i: Civile acidi5.used to:o adjust

10: epinephiine, Prompt oxidationof epinephinein.aqusous solutions resulls in a
colored inactive: product Which has beers reported. Therefore, diferent ypes of

ernbodiment, theadition ofsodim metabisufite s tstabilizes the wn,
15, foosy However,fms: formedEy  OES 1,1, 2:and Save b i a

formed a sigan;ransparert, flexioleand uniformfiler and thereforeitis selected
foro r  futher testing. TThe difference in stickitiess isP losy Sele 5 8the variation.of the-

28

25
of  the stiffness level ofthe film. iis caloulated a5the ratio of t e  appliedstress over
strain ona specific section.

13
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[00043] Elastics modullis=(Force-at coresponding strain/créss section-ares)
x41{corresponding strain).
100044] Now refering toFIG. 8;the  profile of the film Is illustrated showing a
smdllingrease in  the applied strain to the filmcauses a quick increase in stress

5 reaching a value oF 0.1. MP4 &t20  % strain level. As the strain increases further
above 20%, the'increase magnitude: in stress decreases; gradually until it reaches &
semi-plateauat value 0.16 MPa where %.stress is 80'%. The valueiof elastic
modulus is determined; at 1.325 MPa which is anindication ofvery good flexibility.of
tee fil: (Table 3).

100 [00045] Table 4:List  ofphysical propertiesof the optimizedfilm

Test TTT  Resu l ts

Elastic Modus. 1.32520.2 MPa

‘Thickness 0.2910:01mm:

‘ContentUniformity. 93% + 10%

15

of the rapidiy:dissolvingfilm. A uniform thickiiess across the:filrri as it directly
correlates with theaccuracy of thedose in the:fil. Drug:content in‘film is measuted
at  83% £10 indicatingHigh level ofconsistency of epinephrine dose:withinthe film

20 USP.
{00047} Now referfingfo FIG. 9, the:dissolutionprofile of epinephrine from the:
film in terms of rate and'extentin.simulatedsaliva isdetermined on. six samples of
the optimized film. More:than 90.% of epinephrine is released from the filmwithin 7.2
minutes:

25 [00048] Taste anddisintegration time: of theoptimized film:are evaluated on 6
Volunteers (Table 3). The disintegration fime.is the tite when the film;starts fobreak

14

AMENDED SHEET - IPEA/US

EX2012, Page 119



PCT/US2017/060761 02.11.2018
PCT/US17/60761 20-04-2018

10

15

20

therapy of epinephrine injections f

Attoriey Docket Number
24050.0001PCT

REPLACEMENT SHEET

or disintegrates: Volunteers reported 10'-30 seconds disintegratiorfire (Table 3):
Thig complieswith the regulations set by United StatePharmecopeia (USP) for
disintegrationtittis of oral Tims {pot exceeding 30 seconds), Bith
epinephine is tasked efficiently according fo:valuntesrs commetits:(Table 5).Four

ress of

volunteers sensed no bitterness:of the film while thie other twoVolunteers.reported

slight to-very slight sensation ofbitterness;Moreover,no tongue constriction is
reportedby  anyof the volunteers. This data presents clear proofof the efficiency of
rapidly dissélving film in taste maskingthe bittémess of epinephrine and ah
indicationof strong potentialfor using a rapidly dissolving fim as-a replacement.

00049) Table5: /n vivo taste anddisintegrationtime evaluation of the
optimized epiviephring FOF.

Tongue 1. TT
| DisintegrationTimeVolunteer Bitterness: | ;

{  Constriction |

4 None. Note  ~40) seconds.

2 None None 1 ~10secsnds.

3 | Shent | None ~20'seconds

5 | Veysigt | None |  ~20seconds

6 Nome Nope |  ~30seconds

[00080] Maferials--Epinphierinehydrochloride, sodium mistabisuifite, eitric:acid
ioriohydrateand sodiurt citrate monabasic are purchasedfrom. Sigma Aldrich (St
Louis, MO); Lycoat® RS720:is obtained from Roquette(Lestrem, Fiance). Glycerin
and tween80 arepurchased from Fisher Chemicals (Pittsburg, PA). Xylitolis
purchased from Gallipot (St. Paul, MN). Tutti Frutti is obtained from LorAnn Qils
{Lansing, Mi). FilmPreparation—Several rapidly dissolving films aré-prepared by:a

solvent castifig techhique tochoose the-aptimunfilm formulation. The formulation

15
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Holitol‘are, dissolvedin war waler,The© soon then s placed ininas sonicator for fwo
t lds and then thesolution i€ left overnight to.gnsure therempyat.of all  entrappedair

i d EpinephiingHE I  aréaddedfo the solution ‘ori the next
dayatreroomn temperatutfe, , The mixture is then placed again in a:sonicatorfoi 40

stedby plastic
sheet using a stainless-steel bar applicator. The film is left fo  dry ovérnight:and is cut.
info 9mm? $amalt film: strips.

minutes. The mixture'is:then spread orito a-checkered paper cov

[60053] Physical properties-The thickness:and elastic:modulus-of the-optimized
film:is: evaluated using Bynardic:- Mechanical Analyzer (Q800DMA, TA instruments;
New Castle, DE). This is:important to-evaluate tensileproperties ofthe films. Three
strips of the Gptimized films are testedat 25.°C according to ASTMInternational Test
Method for Thin Plasticio Shesting (0682.03) &Fach fiims pusitfoped betes the

force per unit area MPs),
{08054] Drugcontentuniformity:Specificiareas are cut from six different filme
and weighted:to caluigte:the estimated.amountof:of digiin:eacharea. Filwis arethen

0.45.um fiers (Millipore:Corporation, Willipore, \Virifodron,© tay) andJ epinephrine
content'is assessedusingUViiini-1240 UV-Vis:Spectiophotometar Shimadzu,

Noth Brunswick, Na), 8‘Sixi stips:ca placed iif afferent 9 L'vessels containing 500.mi
Simulated Saliva.The:temperatiig:of thedissolution mediais set to:37 C and rpriv:is.
se t10 50 rpm. Samples are taken at different time points:throughot i tthe time-of the
experiment(15 mins); and: the amount'ofepinephring released in the, medias

determined byUVmini=1240UV-Vis Spectrophotometer (Shiftiadzu, Japan] at280

16

AMENDED SHEET - IPEA/US

EX2012, Page 121



PCT/US2017/060761 02.11.2018
PCT/US17/60761 20-04-2018

Attorney Docket Number
a 24050:0001PCT
REPLACEMENT SHEET

[06056] Human taste patel--To-evaluate the palatability of optimized
‘epinephrine film;a taste evaluation study is performed on six healthy volunteers. The
Study is  carried out in  accordance with The Code.of Ethics. of theWorld Medical
Association (Declaration ofHelsinki),and all volunteers.are informed im:advance:of

5. the refated details-and {ie goal.of the study and their consents are.obtained.
‘Volunteersare asked to placethe film onthe iiterior $tirface of{hgir-buccalcavity
utititthie films fullydisintegrated. Volunteers then rinsed theirmouths with drinking

water. Volunteers have:to repoit their findings:of thepresenceof bitterness or'not,

any:fonguerestriction andhow [ong:it took for: full disintegration of the film.

16: [00057] Equivalent elements can be substituted for the ones set-forth above
such that they: perform: in substantially the: same manner i i i substantially the same

5

without. sacrificing: aif ofits: material advantages. The form herein before described
being merely exemplary and explanatory embodiment thereof. i t is .the:intention of
the following claims to:encompass: and include such: charges.

20

25

30°
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crams
1. A compound formulated as-a pharmaceutical composition in  a unit: dosage form

configured for sublingual or buceal administrationof a Formula;

whereinR isselected from the-group consisting of: -CHCHs, -CHCHCH3,<CH2-CHa-
Cl, -CHCH,-CH(CHCH2 (CH),~CHICH2(1),~CH(CHCHa(CHa), -CH2C(CHa)s,-
CHaCH2CHg, “CH2Cl, -CHal, -CHaF, H, C1, | ,  F, -CH{CHa)CH(CH3)z, ~-CH(CIICHICYz, -
‘CH{)CH{l)z, -CH(F)CH(F)z, -CH2CHCHz, -C(Cl)2CH(Cl)z, -C(HCH()2, ~CIENs, Cl .  ~
€CH2COCHa, -CHCOCI, -CH2CO0(), -CHz0CHs, -CHR{)(CH), -G{CHz(CH3), -

CHaCH(CH3)z, -CH2CH(C2, -CHzCH(}z, ~CHAC(Cl3, ~CH2C (1:  -CHICH2, -CHE)z -
C(CH3)2CH(CH3)z,-NH-C(CHs})3, -NH-CH(CH)z, -NH-CH2CHs, -NH-CHa, “SCH, -
SCH2CHs, -SCH(CH3)z, -SC(CHa)s, -CH2Cels and -CsHs or a pharmacelitically
acceptable sat thereof, wherein said compound has a LogP value inthe range of
about  0.5-6.0.

3. The compound ofclair.  1 wherein the compound is formulated in a unitdosageform
as 8 rapidly disselving filo.

4.Use of the pharmacetifical ‘corposition of claims 1or 3 in a-patient in.need of
anaphylactic treatment.
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SA compound.of a Formula:

and a pharmaceutically acceptable:carieror apharmaceutically aceeptable

s 6,  Acompbind o fa Formula:

Ww

19:

AMENDED SHEET - IPEA/US

EX2012, Page 124



PCT/US17/60761 20-04-2018 PCT/US2017/060761 02.112018

Attorney DocketNumber
REI  '24050.0001PCT
REPLACEMENT SHEET

7. A compound:o fa Formula;

. énd:a pharmagettically- acceptable carrierof a.phdmaceytiéally acceptable

excipient,whereinRy isrselectedfor the:group. consisting of: Chand|,

5 8& Agompoundof.a Formula:

16:

20:
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9. A tompistifd oF 4Formiila:

5 10: Acompound of a Formulai

Ho, MH.cig

LL ALN:  ’
x® Ry

‘aiid a phaimaceutieally acceptable cartier ora pharmacetitieally-acceptable:
excipient, wherein Reis Selected forthe group:consistingoff CHa,Cl  andi.

10:
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11. A compound o fa Formuia:

anid& pharmaceutically acgeptable: camist ora:pharmaceutically acseptable

CHzCHCHCH3, CHiCGE,CHa andCHF.

1%
]

12..A.compound of a Formula:

-and a pharmaceutically sdceptable carder'or a pharmaceutically acceptable:

excipient, wherein Reis selected forthe group ctinsistingof:H,Hy: €land

22
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183.A.corpound of aFormula;

aEda ;
Nimes /
Ra =f.

00Ox| =0 Ra
J 3Rar  j r

7

Ry R3

&

and a'pharmaceutically acceptable carrieror a pharmaceutically acceptable
‘excipient, wherein Rais selected forthe group consisting of: €1, { and CHa

5 14. A-methodto delivers prodrug o f  epineptifine comprising: the stepsof:  providing
epinephrine in a unit dosage form, formulated for sublingual or buccal administration,
‘wherein;the unit dosage form'is a:rapidly dissolving film, to apatient in  heed of
treatment thereof, wherein the prodrugsof epinephrine hasa Log P value'inthe
range ofabout0.5-8.0,

10 15

16. The method of claim14 wherein thie prodrugs of epinephrine has  a'Log P value
in  the range of about 1.0-5.0.

17.

18. Themethod ofclaim.14 further comprising; p rov id ingsaid prodrug ofepingphrine
3% inaunit dosage form to @ patient in need of anaphylactic treatment.

20
23
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19. Acompound of a:Formula;

Wherein R is selected fromthe group consisting of CHa, CH2CH, and CH(CH:)

wherein tigsotmpourid is fofmulated-in-a unit:dosage form as asublitigualorbuccal
5 administration,

20. Thé compound of claim;19, wherein the.compound: isselected:fromthe group

hydroxy-2{methylamiriojetiyl)«4,2-phenylene: bis(2:methylpropanoate); 4+(1-hydroxy-
2:(methylamino)ethy))-1,2-phenlyene dipropionate;.and a:pharmaceutically

10. aecceptable:carrier ora  pharmaceutically acceptable. excipient; wherein:the:
‘compound is formulated in  a unit.dosage-form as a rapidly dissolving; film.

21. Fhe compound of  claim 18; wherein the:compound is formulatedir & Unit dosage
form:as a rapidly:dissotvingfilo.

is. anaphylactic treatment.

20

24.
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Ho, NH-cHg  Ho,  NH-cHg

RT Ri Ri=Cl cg  ¢ CHa
R4 CH3 CH3

Formula A 4-(1-hydroxy-2-(methylamino)ethyl)-1,2-phenylene
bis(3-methylbutanoate)

ClLogP: 2.0114

FIG. 2A  FIG.  2B

Ho, MNH-chg Ho, NH-ch j

R2=CH3
09 ,  Rec 0 .2?  5

R Ra CH3 CHg3
2 R CH3

Ro Ro Rp "2 CH3  GH,  CH3

4-(1-hydroxy-2-(methylamino)ethyl)-1,2-phenylene
Formula B bis(3,3-dimethylbutanoate)

CLogP: 2.8094

FIG. 2C FIG. 2D
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d lo) R3=Cl o Oo
oO R3=I c l

ClL . .  R3  c l  C l

R
R3 3 4-(1-hydroxy-2-(methylamino)ethyl)-1,2-phenylene

bis(2,2-dichloroacetate)
Formula C ClLogP: 1.4494

Gs
NH

HO Ho  NH-cHg

R4=ClI
R4=1

o_9  P
Oo Oo

R4 a &R4Rs 4 Ra c ia®  c l

Formula D 4-(1-hydroxy-2-(methylamino)ethyl)-1,2-phenylene
bis(2,2,2-trichloroacetate)

CLogP:  2.8554

FIG. 3C FIG. 3D

AMENDED SHEET - IPEA/US

EX2012, Page 132



PCT/US17/60761 20-04-2018 PCT/US2017/060761 02.11.2018

Replacement Sheet

4/9

Ho, NH-chg  Ho,  NH-cHj

R1=CH3

of Tog, HE o f  roRy 1 CH3 CH3
R CH

4-(1-hydroxy-2-(methylamino)ethyl)-1,2-phenylene
Formula E bis(2,3-dimethylbutanoate)

CLogP: 2.6294

Ho, NH-chg  Ho, MNH-cHg

R2=CH3
R2=Cl
R2=1

Oo Oo (Oe )
0) O r  oO oO

CHR2  Rk CH3 3R: CHRo RpRp 2 2 CH3CHag, SH3
Formula F 4-(1-hydroxy-2-(methylamino)ethyl)-1,2-phenylene

bis(2,3,3-trimethylbutanoate)
CLogP: 3.4274

FIG. 4C FIG. 4D
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CHgNH Ho,  NH-chg

HO R1=H
R1=1
R1=Cl
R1=CH2CH2CH3
R1=CH2CH2CH2CH3 OO

o  R1=CH2CI 0 0o. 0 O R1=CH2I
Y hd  R1=CH2F Fo

R1
Rq 4-(1-hydroxy-2-(methylamino)ethyl)-1,

2-phenylene dicarboniodidate
Formula G CLogP: 1.0854

F IG .  5A  F IG .  5B

Ho,  NH-cHj Ho,  MNH-cHg

OO OO
0) © 0) 01 |

CHa  CH3

4-(1-hydroxy-2-(methylamino)ethyl)-1, 4-(1-hydroxy-2-(methylamino)ethyl)-1,
2-phenylene bis(2-iodoacetate) 2-phenylene dibutyrate

CLogP: 0.3834 ClLogP: 1.2134

FIG.  5C  F IG .  5D
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NH Ho,  NH-cHj
HO

(ONOR2=H
d & © Ra=cH3 o o

O R2=Cl _
R2=1 =

R Re
2 4-(1-hydroxy-2-(methylamino)ethyl)-1,2-phenylene

(2E,2'E)-bis(but-2-enocate)
Formula H CLogP: 1.2054

Ho,  NH-cHg Ho,  NH-cHj

R3=CI
R3=1

0 O R3=CH3 OO
oO Oo ©) Oo

Rs CH CH3R3 3
Rs  R3 CH3  CH3

Formula  I
4-(1-hydroxy-2-(methylamino)ethyl)-1,2-phenylene

bis(2-methylbutanoate)
CLogP: 1.8314
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r o
/=°

4-(1-hydroxy-2-(methylamino)ethyl)-1,
2-phenylene diacetate

CLogP: -0.9026

FIG. 7A

/
Ho NH

Oo
(®

a
4-(1-hydroxy-2-(methylamino)ethyl)-1,

2-phenylene dipropanoate
CLogP: 0.1554

FIG. 7C

PCT/US2017/060761 02.11.2018

Ho NH

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

ClogP:  0.7733

FIG. 7B

/
Ho NH

Oo
Oo

RK i

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

ClLogP: 1.5714

FIG. 7D
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APPL.NO: BOTATSEB THEIRS,
APPLICANT:

FILED:
TITLE:

Article34 Letter

Dear Gifs:

REPLACMENT FIGURES. 2-6are herewith submitied te:gorrect.confusion paused

by the: renumbering of the drawing perthe PCT requirement. ie  cgi fares

Sequénitial, thiis cdusihg confusion regardingthe structure number,

“The:specification has:been ipdated to remove theconfusion between structure

teferenceand figure niimbiérs that was inadvertently caused by the:submission:of

renumbered figures. No new mat teris. added: Thereference paragraphs are fo the
replacement Epecification as filed herewith:

Claint 1has-been ariendedto  statidardizé the nomenclature:according:to the

suggestionaf theexaminerdnd to.incorpsratethe subject:matter of claim 2:and 15.

Glaims2canceled,

Claim. 3:amended t6:depénd-on claim 1..

Arihssyiy 10012 ]  ar

~ selectedforthe groupcorisisting:

Gigim 6is amended to bear independent clair dnd to add the gomMpéundof formula

B. Suppat FIG, 2-8hd [0042] dnd  [0023] andithe rgroup GHz
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Claim 7's.amended to bean independent claim andto addthe compoundof formula

C. Support FIG, 3 and{0013}:and [0024].

D. SupportFIG. 3 and'[0013):and [0024].

Claim Yiis-amended to-be an independent claim andto sidd'the compoundof formula

E. Support FIG: 4 and[0014]dnd [0025}andthe rgroup:CHa

formulaF. Support FIG. 4.and [0074]and [0025] and the r group CH

Claim 11is:amended toe an independent claim andto add thecompoundof

formulaG. Support FIG: §:and [0015] and [0025].

Claim 13is.amended tobe an.independent claim and-ta add thecompound of

formula 1. Support FIG. §.and [0C16} and[0027].
Claim 44: epinephrine was:deleted.and the: LegFP value:in.the range of abouti0.5-

8:0.for the prodrug:fromclaim15 was added.

Claim 16: original.

Claim17  cancelled.

Claim18original.

Claim 19° reformat CHEHGHa 0 CH(CHs)e and deleterstructure: GCHICHICH)

Clair 20. strublure 4-(1-hydroxye2-(rethylaming)

Claim 21  ariginal.

Claim 22 amended to-depend,on claim19:
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Coiiments:

i t is  noted that claim 1is anticipated bya: compound at.col’5, designated as.

compound:7. Boderteaches compound 7 has the R group -C(CH3)3. However, the

appl icanthas selected the claimed R group-based on'log Pvalues (asclaimed)-and
not or @ny other. physical chemical factors: Thus,the disclosure in Bodor dees not

discloseor suggest the.claimed compoundsto oneskil ledin the art. The-same

argument applies fo theobviousness of claims 5,11and"13,

Regarding claims1-4, it'is:beyondthe knowledgeof 'someone:skillful in the:art

to.combine:the: teachings ofRawas-Qalaji and Bodor to come up-with:the concept of

modifying Bodor's:compounds in structure{ (a general formula for epinsphrine
prodiug dedivatives), whichhe teaches forthe treatment of hemorrheids.as a topical

rectal application and then apply Rawas-Qalaji teachings to  modify theapplicationin

order to treat-anaphylactic shock:by sublingual or butcal gbsorption. Bedors

compounds structureHl:and 11are not'epinephrinederivatives andare not effective

‘to combine:the t each ingsof Rawas-Qalaji with Bodorto obtain tHe claimed: invention.

There is no scientific rationale to useBodor's:compounds foranaphylaxis-ashe

teachesfor the t r ea tmen tof hemorrhoids (topical rectal application). On'the other

hang: Rawas:Qalaji teach about treatinganaphylaxis bysublingualor biiceal
absorption ofepinephrine. Bodordoesi’tteach that ahy cotfipouids included in

teaches that his compounds-are active:focally inthe fectal area. Usually,

Hemorrhoids are treated focally and not:by oral ersubl ingualroute: (this is a medical

Fact):It  is:riovel for someone to p roposethat Bador's compounds can be:tsédfo
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treat anaphylaxis:and it  is  beyond the knowledgeof someone skiliful in the-art:Inthe

present invention epinephrine prodrugs areabsorbed by sublingual fissues then
cleavedinplasma inorderto release epinephrine.

Claim 1 has beenamendment: “A compound formulated asa pharmaceutical

gompbsitionint & unit dosage form configured for'sublingual or buccal administration”

Regaiding claim 5, Bodor teaches compound 17which Has R group -

CHCHCH2ZCHCH?2; however, this compound is:not seteut in any of the:pending.

claims. Bodors comipound 17 has two side chains of six carbons each-withtwo

double bonds while the compourid.in. 2A[0023]has twe side chains of 4carbons

Bodor doesn't have thepropyl substituent branchingoff the: third carbonof the
hexadienoy! moiety.”

Regarding claim 11, in compound 5G [00028] we have listed R1as -

CHICHICHS or -CHICH2CH2CHA, Bodor feaches away from RY as -CH2CH2CH3

or-CH2CH2CH2CH3. i n  fact, compound 17 in'Bodor patent has :R listed:as

CH2CHZCH2EHI.1is notedthat: *bul.the compound of Boder doesn't teach:any of

the-substituents exactly” whichis.a.truecomment.Our argument, why would:

someone skilled inithe artlook atBodor's:compound17 and reduce the numberof
sidechains to-4.and saturate two:double bonds?
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Regarding claim 13, compound 8f parg [0027] whenihe Ris CHS in

{CH3)CH2(CHSY,

and not-as recitedin'the opinion onpatentabi l i tyRS -CH2CH2CH2CHS:In

compound 17, Bador fedches away. fron the: claimed subgroup.In compound 17-

Bodor teaches Ras -CHCHCH2CHCHZ with two double bonds. There.are no double,

bends incompound61. Whenthe R3 group. inicompaund 61is CHS, the ester side

chain will:becomie:GH2(CHB)CHZ(CH3) and not as:stiown by thereviewerR3:-

CHICHZCHZCHE. Claim 13:does not claim CH2ICH3JCH2(CH3Yas an B group.
In'compound 17, Bodor teaches: away from this subgroup: In compound 17,

Since there are no double bonds incompound8l,and consideringthe reviewer's
gamment“put the compoundof Bador doesn't teach the branching of R3 group or

any of the:R3 substituent directly’, we find the comparison between Bodor

compound 17 and compound 61not clearly justified

tract; it canbe oxidizedin the intestinal.lumen and canlose itsefficacy: Bodor

teaches about using:epinephrine prodrugs rectally to treathemorrhoidsand to
overcome: the stability problem. Bodor dogs not teach about thesystemic

aboutthe use ofepinephrine in fast dissolving tablets but doesnot teach about using

Log P{o evaluate epingphrine:or the-design ofnew. prodrugs toimprove:systemic
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absarplion. Neither Rawas-Qalaji and:Bodor de not teach about enhiaricing the:

membrane permeability by increasing.lipophificity:ofthe prodrug molecules. itis
highly un l i ke l yfor someone skillful-inthg artto combine theteachings ‘of Rawas-
Qalajiand Bodor with log P:and propose that increasing log:P between 0.5:6 can:

increase sublingual permeability. Consequently; the presently formatted claims arg

riot disclosed or suggested in the prior art:
Claims 19-22 structure 4-(1-hydroxy-2-(methylaminojethyl)-1,2-phenylene

bis(2,2-dimethylpropancatewas deleted. The remaining compoundsare not
disclosed:o r  suggestedinthe citedart,

and havetechnicalI

Susan B. ; Sires.‘Agent of record 31327
20  Diidley Suite! 03
Teiapnone. N:

mas April 20,2018
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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 ACT ION as well as, where applicable, item 5 below.

International application No. Intemational f i l ing date (day/month/year) (Earliest) Priority Date (day/month/yvear)

PCT/US 17/60761 09 November 2017 (09.11.2017) 13 November 2016 (13.11.2016)

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 o f  a total o f  + sheets.

] I t  is  also accompanied by  a copy o f  each prior art document c i ted  i n  this report.

1. Basis o f  the repo r t

a. With regard to the language, the international search was carried out on  the basis o f :

the international application i n  the language i n  which i t  was fi led.

OO] a translation of the international application into which is the language o f
a translation furnished for the purposes of international search (Rules 12.3(a) and 23. 1(b)).

b.  ] This international search report has been established taking into account the rectification o f  an obvious mistake
authorized by  o r  notified t o  this Authori ty under Rule  91 (Rule 43.6bis(a)).

Cc. ] W i t h  regard to any nucleot ide and/or  amino  acid sequence disclosed i n  the international application, sec Box  No. I .

2 .  J ]  Ce r ta i n  c l a ims  we re  f ound  unsea rchab le  ( see  Box  No .  I I ) .

3. 1 Unity of invent ion  is l ack ing  (see Box  No. I I ) .

4. With regard t o  the title,

X the text is approved as submitted by  the applicant.

1 the text has been established by  this Authority to read as follows:

5. With regard to the abstract,

[X] the text is approved as submitted by  the applicant.

1 the text has been established, according to  Rule 38.2, by  this Authority as i t  appears i n  Box  No.  IV .  The  applicant
may, w i th in  one month from the date of mai l ing 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

as suggested by  the applicant.

C1] as selected by  this Authority, because the applicant failed to suggest a figure.

1 ]  as selected by  this Authority, because this figure better characterizes the invention.

b.  [ ]  none oft he  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

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

According to International Patent Classification (IPC) o r  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 i n  the fields searched
See Search History Document

Electronic data base consulted during the international search (name o f  data base and, where practicable, search terms used)
See Search History Document

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation o f  document, with indication, where appropriate, o f  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-d ip iva ly loxy-a- [ (methy lamino)methy l ]benzy l  alcohol; co l  5 ,  prefer red | - - - - e - -ee -em-

Y compound  (7 )  3 - ( t r imethy lace loxy) -a- [ (methy lamino)methy l lbenzy i  alcohol; co l  5 ,  prefer red 2 -4 ,15 -16 ,  18 -22
-- compound (17) 3,4-di-2,5-hexadienoyloxy-a-[(methylamino)methyl}-benzyl alcohol; col 1,  In 7- | - eeeeemaeean

A 10; col 1,  In 12-21; col 1 ,  In 34-44; col 4, In 59-68; col 10, In 15-17, Claim 40. 6-10,12

14,17
X US  2007/0202163 A1  (RAWAS-QALAJI et al.) 30  August 2007 (30.08.2007), entire document, | ------------
-- 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 e t  al.) 25  Sep tember  2003  (25.09.2003),  ent i re  document, 19 -22
especial ly:  pa ra  [ 0011 ] ;  pa ra  [0025].

A US  4 ,320 ,144  A (RESNICK)  16  March  1982  (16.03.1982),  ent i re  document, especial ly:  co l  3 ,  In | 6 -10 ,12
13 -47 ,  1 ,5-b is [ (3-d ich loropropanoy loxypheny l )oxy]  pen tane .

A - |  PubChem-CID-70464361, Create Date: 01 December 2012 (01.12.2012), pg  3, Fig. 1-22

A - |  PubChem-CID-969492, Create Date: 09  July 2005 (08.07.2005), pg 3, Fig. 1-22

[ ]  Further documents are listed i n  the continuation o f  Box  C .  [ ]  See patent family annex.

* Special categories o f  ci ted documents: “T”  later document published afler the international f i l ing date o r  priority
“A”  document defining the general state of the art which i s  not considered date and no t  i n  conflict with the application but ci ted to  understand

to  be o f  particular relevance the principle o r  theory under ly ing the invention

“E"  earlier application or patent but published on or after the international  “X» document o f  particular relevance; the claimed invention cannot be
f i l ing  date considered novel o r  cannot be considered to invoive an inventive

“L ”  document which may th row  doubts on  priority claim(s) or which is step when the document i s  taken alone
cited to establish the publication date o f  another citation or other «wy»  4ociment o f  particular relevance; the claimed invention cannot be
special reason (as speci f ied) considered t o  i nvo l ve  an  invent ive  step when  the document i s

“0 ”  document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
i neans  being obvious t o  a person skilled i n  the art

“P ”  document published prior to the international f i l ing date but later than «g»   44¢1men t  member o f  the same patent family
the priority date claimed

Date o f  the actual completion o f  the international search Date o f  mailing o f  the international search report

08  January 2018 2 5 JA  N 2018

Name and mailing address of the ISA/US Authorized officer:
Mail S top  PCT ,  Attn: ISA/US, Commiss ione r  for  Pa ten ts  Lee  W.  Young
P .O .  Box  1450 ,  Alexandr ia,  V i rg in ia  22313 -1450  PCT Hetpdesk: 571-272-4300

Facsimile No .  571-273-8300 PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (January 2015)
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PATENT COOPERATION TREATY
From the
INTERNATIONAL  SEARCHING  AUTHORITY

To: SUSAN B. FENTRESS
VERITAY GROUP, IP
20 DUDLEY SUITE 803
MEMPHIS, TN  38103

PCT
WRITTEN OPINION  OF  THE

INTERNATIONAL SEARCHING AUTHORITY

(PCT  Rule 43bis.1)

Applicant’s or agent’s file reference
24050.0001PCT

Date of  mailing
(day/month/vear) 25 JAN 2018
FOR  FURTHER  ACTION

See paragraph 2 below

International application No.

PCT/US 17/60761

International fi l ing date (day/month/year)

09  November  2017  (09.11.2017)

Priority date (day/month/year)

13  November  2016  (13.11.2016)

IPC(8) - AB1K 31/137 (2017.01)
CPC -

International Patent Classification ( IPC)  o r  both national classification and IPC |

AB1K 9/0056, A61J 7/0053, A61J 1/035, A61K 9/006

Applicant IONO PHARMA,  LLC

2. FURTHER ACTION

For further options, see Form PCT/ISA/220.

1. This opinion contains indications relating to the following items:

Non-establishment o f  opinion with regard to  novelty, inventive step and industrial applicability

Reasoned statement under Rule  43bis. 1(a)(i)  with regard to  novelty, inventive step and industrial applicability;

PX] Box No. | Basis o f  the opinion

1 Box No. I l  Priority

[ ]  Box No. I I I

[ ]  Box  No .  IV  Lack  o f  unity o f  invention

| Box  No .  V
citations and explanations supporting such statement

[ ]  Box No. V I  Certain documents cited

[ ]  Box No.  V I I  Certain defects i n  the international application

[X] Box  No .  V I I I  Certain observations on  the international application

I f  a demand for international preliminary examination is made, this opinion will be considered to be a written opinion o f  the
International Preliminary Examining Authority (“IPEA™) except that this does not  apply where the applicant chooses an Authority
other than this one to be  the IPEA and the chosen IPEA  has notified the International Bureau under Rule 66.1bis(b) that written
opinions o f  this International Searching Authority will not  be so considered.

I f  this opinion is, as provided above, considered to be a written opinion of the IPEA,  the applicant is  invited to submit to the IPEA
a written reply together, where appropriate, w i th  amendments, before the expiration o f  3 months from the date o f  mailing o f  Form
PCT/ISA/220 or before the expiration o f  22 months from the priority date, whichever expires later.

Name and mailing address o f  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

08  January 2018

Date of completion of this opinion Authorized officer

Lee W.  Young
PCT Helpdesk: 571-272-4300
PCT OSP: §71-272-7774

Form PCT/ISA/237 (cover sheet) (January 2015)
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WRITTEN OPIN ION OF  THE International app l i ca t i on  No.

INTERNATIONAL  SEARCHING AUTHORITY
PCT/US 17/60761

Box No. | Basis of this op in ion

1. W i th  regard to  the language, this opinion has been established on  the basis of:

X the international application i n  the language i n  which i t  was filed.

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

2. IR  This opinion has been established taking  into  account the rect i f icat ion o f  an obvious mistake  authorized by  o r  notified to
this Author i ty under Rule 91  (Rule 43bis.1(a)).

3. ] With regard to any nucleotide and/or  am ino  ac id  sequence disclosed i n  the international application, this opinion has
been established on  the basis o f a sequence l isting:

a. [ ]  forming part of  the international application as filed:

[ ]  i n t he  form o f  an Annex C/ST.25 text f i le.

] on  paper or i n  the form of an image file.

b. ] furnished together w i th  the international application under PCT Rule 13zer.1(a) for the purposes ofin ternat iona l
search only i n  the form o f  an Annex C/ST.25 text f i le.

Cc. [1]  furnished subsequent to  the intemational f i l ing date for the purposes o f  international search only:

[7] i n  the form o f  an Annex C/ST.25 text file (Rule  13ter.1(a)).

] on  pape r  o r  i n  t he  form o f  an  image  file (Ru le  13zer.1(b) and  Administrat ive Ins t ruc t ions ,  Sec t i on  713) .

4. OO In  addition, i n  the case that more than one version o r  copy o f a sequence l ist ing has been filed o r  furnished, the required
statements that the information i n  the subsequent o r  additional copics is  identical to that forming part o f  the application as
filed o r  does not  go  beyond the application as fi led, as appropriate, were furnished.

5. Addit ional comments:

Form PCT/ISA/237 (Box  No. I )  (January 2015)
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WRITTEN  OPINION OF  THE International application No.
INTERNATIONAL  SEARCHING AUTHORITY PCTIUS 17/60761

Box No.  V Reasoned statement unde r  Ru le  43bis.1(a)(i) w i t h  regard  to  novelty, inventive step o r  i ndus t r ia l  applicability;
ci tat ions and  explanations supporting such statement

1. Statement

Novelty (N) Claims 2-22 YES
Claims 1 NO

Inventive step (IS) Claims 6-10,12 YES
Claims 1-5,11,13-22 NO

Industrial applicability ( IA) Claims 1-22 YES
Claims None NO

2. Citations and explanations:
Claim 1 lacks novelty under PCT Article 33(2) as being anticipated by US  4,145,441 A to Bodor (hereinafter 'BODOR').

Regarding claim 1, Bodor teaches a compound of  a Formula as  indicated in  the instant claim, wherein R is  the ninth substituent group
listed: CH2CCH3CH3CH3 (col 5,  preferred compound (7) 3-(trimethylaceloxy)-a-{(methylamino)methyllbenzyl alcohol).

Claims 5, 11 and 13  lack an  inventive step under PCT Article 33(3) as being obvious over Bodor.

Regarding claim 5 ,  Bodor teaches the compound of  claim I .  Bodor further teaches the compound comprising: a compound as depicted in
a formula 2A and a pharmaceutically acceptable carrier (col 10, In 15-17, Claim 40,  compound is  topically co-administered with a nontoxic
pharmaceutically acceptable rectal carrier) wherein R1  is  CH2CH2CH?3 (col 5,  preferred compound (17) 3,4-di-2,5-hexadienoyloxy-a-
[(methylamino)methyl])-benzyl alcohot), but the compound of  Bodor does not have the propyl substituent branching off the third carbon of
the hexadienoyl moiety. However, i t  would have been obvious to a person having ordinary skill in  the art to  prepare the compound with
the propyl! substituent branching off the third carbon of  the hexadienoyl moiety by  routine experimentation i n  order to  identify the
compound with the preferred physico-chemical properties for commercialization.

Regarding claim 11, Bodor teaches the compound of claim |. Bodor further teaches the compound comprising: a compound as depicted in
a formula 5G  and a pharmaceutically acceptable carrier (col 10, In 15-17, Claim 40, compound is topically co-administered with a nontoxic
pharmaceutically acceptable rectal carrier) wherein R1 is CH2CH2CH2CH2CH3 (col 5, preferred compound (17) 3,4-di-2,5-
hexadienoyloxy-a-[(methylamino)methyl}-benzyl alcohol), which is similar to the fifth substituent listed for R1  in the instant claim, but the
compound of  Bodor does not teach any of  the substituents exactly. However, i t  would have been obvious to  a person having ordinary skill
in the art to prepare the compound with the CH2CH2CH2CH3 substituent by  routine experimentation i n  order to identify the compound
with the  preferred physico-chemical properties for commercialization.

Regarding claim 13,  Bodor teaches the compound of  claim | .  Bodor further teaches the compound comprising: a compound as  depicted i n
a formula 6!  and a pharmaceutically acceptable carrier (col 10, In 15-17, Claim 40, compound i s  topically co-administered with a nontoxic
pharmaceutically acceptable rectal carrier) wherein R3  is CH2CH2CH2CH3 (col 5,  preferred compound (17) 3,4-di-2,5-hexadienoyloxy-a-
[(methylamino)methyl]-benzyl alcohol), which is  similar to the third substituent listed for R3 in  the instant claim, but the compound of  Bodor
does not teach the branching R3  group or  any of  the R3  substituents exactly. However, it would have been  obvious to a person having
ordinary skill in the art to prepare the compound with the CH3 substituent at  both R3  positions by  routine experimentation i n  order to
identify the compound with the preferred physico-chemical properties for commercialization.

Claims 14 and 17 lack an  inventive step under PCT Article 33(3) as being obvious over US 2007/0202163 A1 to Rawas-Qalaji (hereinafter
'RAWAS-QALAJI').

Regarding claim 14, Rawas-Qalaji teaches a method to deliver epinephrine (para [0131], Also provided herein are methods for the
treatment of  a patient i n  need of  epinephrine therapy comprising the administration a fast disintegrating buccal or sublingual tablet
described herein) comprising the  steps of  providing epinephrine in  a unit dosage form (para [0130], the unit dosage weight is  typically 150
milligrams, although other suitable sizes may also be  used and are within the scope of  the invention) formulated for sublingual or buccal
administration (para [0131], Also provided herein are methods for the treatment of  a patient in  need of  epinephrine therapy comprising the
administration a fast disintegrating buccal or  sublingual tablet described herein), but  Rawas-Qalaji does not specifically teach wherein the
compound is formulated as  a rapidly dissolving film. However, it would have been obvious to  a person having ordinary skill in  the art to
prepare the compound which i s  formulated as a rapidly dissolving film by  routine experimentation i n  order ta  identify the formulation with
the prafarrad physico-chemioal properties for vunneiclalizatdon.

Regarding claim 17, Rawas-Qalaji teaches the method of claim 14 (see above discussion). Rawas-Qalaji further teaches the method
further comprising: providing said epinephrine (para [0131], Also provided herein are methods for the treatment of a patient in  need of
epinephrine therapy comprising the administration a fast disintegrating buccal or  sublingual tablet described herein) in a unit dosage form
(para [0130], the unit dosage weight is typically 150 milligrams, although other suitable sizes may also be used and are within the scope of
the invention) to a patient in  need of  anaphylactic treatment (para [0007], Epinephrine (EP) is the drug of choice for the treatment of
anaphylaxis worldwide).

--Continued in first Supplemental Box--

Form PCT/ISA/237 (Box  No .  V )  (January 2015)
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WRITTEN  OPIN ION  OF  THE International application No.

INTERNATIONAL  SEARCHING  AUTHORITY  PCTIUS 17/60761

Box No .  V I I I  Cer ta in  observations on  the internat ional  appl icat ion

The fol lowing observations on  the clarity o f  the claims, description, and drawings or on the question whether the claims are ful ly
supported by  the description, are made:

Claim 1 compound Formula has a structure that is unclear with respect to the primary nitrogen atom substituents. The group is
represented as  NH ,  bu t  there appears to  be  a partial character a t  the  base  o f  the H on  NH.  This could represent a subscript number o r  an
incomplete bond. The instant specification indicates that N has a methyl substituent in  several key examples (see Fig 1-2) so that the
nitrogen atom has an H and a methyl substituent and therefore the structure was interpreted in  that way for the purposes of  the search
and the opinion.

Chlorine a tom  i s  represented  w i t h  capitol C and  lowercase  | as  f ound  on  t he  periodic tab le  o f  t he  e lements .  The  p resence  o f  "CL "  i n
claims is  not proper, but is interpreted to mean "CI". Therefore, CL  was presumed to represent chlorine substituent.

Claim 1 definition for R substituent uses non-standard nomenclature for substructures and the specific formulas being indicated is unclear
for the following species:

CHCH3CH2CH3, CH2CCH3CH3CH3, CHCH3CHCH3CH3, CHCLCHCLCL, CHICHII, CHFCHFF,
CCLCLCHCLCL, CIICHII, CCLCLCL, C l l ,  CCLCLCH3, CH2CHCH3CH3, CH2CHCLCL,
CH2CHII, CH2CCLCLCL, CH2Clil,  CHCLCL, CHII, CCH3CH3CHCH3CH3, NHCCH3CH3CH3, NHCHCH3CH3, SCHCH3CH3,
SCCH3CH3CH3

The meaning was not unclear for the following species:

H, CHCH2, CHCHCH3, CHCH2CL, CHCH2l, CHCLCH2CL, CHICHZ2|, CH2CH2CH3,
CH2CL, CH2I, CH2F, CL, I, F, CH2CHCH3, CH2COCH3, CH2COCL CH2COI, CH20CH3, CHICH3, NHCH2CH3, NHCH3, SCH3,
SCH2CH3, CH2C6HS and C6HS

For  the purposes  o f  the  search  and  t he  opinion the  g roup  CH2CCH3CH3CH3  was interpreted to  mean  -CH2C(CH3)3  and  the  substituent
group CCH3CH3CH3 was interpreted to mean C(CH3)3.

Form PCT/ISA/237 (Box  No .  VII I)  (January 2015)

EX2012, Page 150



PCT/US2017/060761 25.01.2018

WRITTEN OPINION OF  THE International application No.
INTERNATIONAL  SEARCHING  AUTHORITY

PCT/US 17/60761

Supplemental  Box

In  case the  space i n  any  o f  t he  preceding  boxes is  no t  sufficient.
Continuation of:

--Box V.2--

Claims 2-4 lack an  inventive step under PCT Article 33(3) as  being obvious over Bodor in  view of  Rawas-Qalaji.

Regarding claim 2,  Bodor teaches the compound of claim 1. Bodor further teaches topical administration (col 1,  In  7-10, The use of  the
Compounds of  Formulas (I), ( I )  and (i l l)  hereof as  topical anti-inflammatory agents), but Bodor does not teach buccal o r  sublingual.
However, Rawas-Qalaji teaches that sublingual administration is faster acting (para [0004], The sublingual route usually produces a faster
onset of action than traditional orally administered tablets and the portion absorbed through the sublingual blood vessels bypasses the
hepatic first pass metabolic proc ) and Rawas-Qalaji further teaches buccal administration (para [0131], Also provided herein are
methods for the treatment of  a patient in  need of  epinephrine therapy comprising the administration a fast disintegrating buccal or
sublingual tablet described herein) of  a unit dosage (para [0130], the unit dosage weight is typically 150 milligrams, although other suitable
sizes may also be  used and are within the scope of  the invention). It would have been obvious to  a person having ordinary skill in the art
to combine Rawas-Qalaji with Bodor because Bodor teaches a compound that i s  administered rectally specifically to  increase stability of
the  compound upon  delivery (col 1,  I n  34-44, The  compounds of  the  present  invention are among other  th ings characterized as  stable a t
rectal pH) and Rawas-Qalaji teaches that sublingual administration avoids first pass metabolism (para [0004], The sublingual route usually
produces a faster onset of  action than traditional orally administered tablets and the portion absorbed through the sublingual blood vessels
bypasses the hepatic first pass metabolic processes), which would enhance the bioavailability of  drugs which are not stable in  the
digestive tract.

Regarding claim 3 ,  Bodor in view of Rawas-Qalaji teaches the compound of claim 2. Rawas-Qalaji further teaches wherein the compound
is formulated as  a unit dosage form (para [0130], the unit dosage weight is typically 150 milligrams, although other suitable sizes may also
be  used and are within the scope of the invention) configured for sublingual or buccal administration (para [0131], Also provided herein are
methods for the treatment of a patient in need of epinephrine therapy comprising the administration a fast disintegrating buccal or
sublingual tablet described herein), and Bodor further teaches wherein the compound is formulated for topical administration (col 1, In 7 -
10,  The use of  the Compounds of  Formulas (1), (II) and (l l l)  hereof as  topical anti-inflammatory agents), but  neither Rawas-Qalaji nor Bodor
teaches wherein the compound is  formulated as  a rapidly dissolving film. However, i t  would have been obvious to  a person having
ordinary skill i n  the art to prepare the compound which is  formulated as  a rapidly dissolving film by  routine experimentation i n  order to
identify the formulation with the preferred physico-chemical properties for commercialization.

Regarding claim 4 ,  Bodor in view of  Rawas-Qalaji teaches the use of  the pharmaceutical composition of  claim 2.  Rawas-Qalaji further
teaches the use of  the pharmaceutical composition i n  a patient i n  need of  anaphylactic treatment (para [0139], I n  one embodiment, the
present invention provides a method for the treatment of anaphylaxis in  an  adult comprising step of  administering a dose of  a buccal or
sublingual fast disintegrating tablet comprising about 25 mg  to about 75  mg  epinephrine).

Claims 15-16 and 18 lack an inventive step under PCT Article 33(3) as being obvious over Rawas-Qalaji in  view of Bodor.

Regarding claim 15, Rawas-Qalaji teaches the method of  claim 14  (see above discussion). Rawas-Qalaiji further teaches wherein the drug
is epinephrine (para [0007], Epinephrine (EP) is the drug of  choice for the treatment of anaphylaxis worldwide), but Rawas-Qalaji does not
teach epinephrine prodrug thus Rawas-Qalaji does not teach wherein the prodrugs of  epinephrine has  a Log P value in  the range of  about
0.5-6.0. Bodor teaches epinephrine prodrug (col 4,  In  59-68, the pharmacologically active sympathomimetic amine form produced upon
the metabolic release of  the active drug to  achieve its  desired pharmacological and/or physiological effect), but Bodor does not specifically
teach Log P values, thus Bodor does not teach wherein the prodrugs of  epinephrine has a Log P value i n  the range of  about 0.5-6.0.
However, i t  would  have  been  obv ious  to  a person hav ing  ordinary skill i n  the  art to  test the  va lue  o f  Log P for ep inephr ine  prodrug by
routine experimentation i n  order to  identify the compound with the preferred physico-chemical properties for commercialization. It would
have been further obvious to combine Bodor with Rawas-Qalaji because Bodor teaches a compound that i s  administered rectally
specifically to increase stability of the compound upon delivery (col 1,  In 34-44, The compounds of  the present invention are among other
things characterized as stable at rectal pH) and Rawas-Qalaji teaches that sublingual administration avoids first pass metabolism (para
[0004], The sublingual route usually produces a faster onset of  action than traditional orally administered tablets and the portion absorbed
through the sublingual blood vessels bypasses the hepatic first pass metabolic processes), which would enhance the bioavailability of
drugs which are not stable in the digestive tract.

Regarding claim 16, Rawas-Qalaji teaches the method of  claim 14  (see above discussion). Rawas-Qalaji further teaches wherein the drug
is epinephrine (para (0007], Epinephrine (EP) is  the drug of  choice for the treatment of  anaphylaxis worldwide), but Rawas-Qalaji does not
teach epinephrine prodrug thus Rawas-Qalaji does not teach wherein the prodrugs of  epinephrine has  a Log P value in  the range of  about
1.0-5.0. Bodor teaches epinephrine prodrug (col 4,  i n  59-68, the pharmacologically active sympathomimetic amine form produced upon
the metabolic release of  the active drug to achieve its desired pharmacological and/or physiological effect), but Bodor does not specifically
teach Log P values, thus Bodor does not teach wherein the prodrugs of  epinephrine has a Log P value i n  the range of  about 1.0-5.0.
However, it would have been obvious to  a person having ordinary skill in  the art to  test the value of  Log P for epinephrine prodrug by
routine experimentation i n  order to  identify the compound with the preferred physico-chemical properties for commercialization. It would
have been further obvious to combine Bodor with Rawas-Qalaji because Bodor teaches a compound that is  administered rectally
specifically to increase stahility of  the compound upon delivery (col 1,  In 34-44, The compounds of the present invention are among other
things characterized as  stable at rectal pH) and Rawas-Qalaji teaches that sublingual administration avoids first pass metabolism (para
[0004], The sublingual route usually produces a faster onset of action than traditional orally administered tablets and the portion absorbed
through the sublingual blood vessels bypasses the hepatic first pass metabolic processes), which would enhance the bioavailability of
drugs which are not  stable in  the digestive tract.
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Regarding claim 18, Rawas-Qalaji teaches the method o f  claim 14  (see above discussion). Rawas-Qalaji further teaches the method
further comprising: provid ing sa id  ep inephr ine  d rug  (para  [0131],  A l so  prov ided here in  a re  me thods  for  t he  treatment o f  a pat ient  i n  need  of
epinephrine therapy comprising the administration a fast disintegrating buccal or sublingual tablet described herein) in a unit dosage form
(para [0130], the unit dosage weight is  typically 150 milligrams, although other suitable sizes may also be  used and are within the scope of
the invention) to a patient in need of  anaphylactic treatment (para [0007], Epinephrine (EP) is  the drug of  choice for the treatment of
anaphylaxis  worldwide), bu t  Rawas-Qalaji does  no t  t each  prndrug o f  epinephrine. However ,  Bodo r  teaches  ep inephr ine prodrug (co l  4 ,  I n
59-68, the pharmacologically active sympathomimetic amine form produced upon the metabolic release of the active drug to achieve its
desired pharmacological and/or physiological effect). It would have been obvious to a person having ordinary skill in  the art to combine
Bodor with Rawas-Qalaji because Bodor teaches a compound that is  administered rectally specifically to  increase stability of  the
compound upon delivery (col 1, In 34-44, The compounds of the present invention are among other things characterized as stable at rectal
pH) and Rawas-Qalaji teaches that sublingual administration avoids first pass metabolism (para [0004], The sublingual route usually
produces  a faster  onset  o f  act ion t han  tradit ional oral ly  administered tablets and  the  portion absorbed  th rough  t he  subl ingual  b lood vessels
bypasses the hepatic first pass  metabolic processes) ,  wh ich  wou ld  enhance the  bioavailability o f  d rugs  which a re  no t  stable in  t he
digestive tract.

Claim 19 lacks an inventive step under PCT Article 33(3) as being obvious over Bodor in  view of  US  2003/0180357 A1 to  Martino et al.
(hereinafter 'MARTINO').

Regarding claim 19, Bodor teaches a compound of a Formula as indicated in  the instant claim, wherein R is the fifth substituent group
l isted: CCH3CH3CH3  (col 5 ,  preferred compound (1 )  3,4-dipivalyloxy-a-[{(methylamino)methyl]benzyl a lcohol) ,  and  where in  the compound
is  formulated i n  a dosage  form for  recta l  administrat ion {col 1 ,  I n  12-21,  t he  present  invention is  d i rected to  certain se lected
sympathomimetic amine compounds which quite unexpectedly have  been  observed to  exhibit  anti-hemorrhoidal activity when  rectally
administered t o  a warm-b looded  animal) ,  bu t  Bodo r  does  no t  teach  where in  t he  compound i s  fo rmula ted  i n  a un i t  dosage  form as  a
sublingual or buccal administration. However, Martino teaches the same compound of a Formula as  indicated in  the instant claim, wherein
R is the fifth substituent group l isted: CCH3CH3CH3 (para [0025], Alternatively or  in addition, such an  ophthalmic drug can illustratively be
an antiglaucoma or  intraocular pressure lowering agent, such as (a) an  .-adrenergic agonist or sympathomimetic, e.g., adrenolone,
apraclonidine, br imonidine o r  dipivefr in; see  a l so  separate ly  a t tached supporting documen t  entitled PubChem-CID-969492  for  the  structure
of  dipivefrin), and  Martino further teaches  where in  t he  compound is  formulated for  sub l ingual  o r  buccal administrat ion (para [0011],
placement o f  t he  tablet i n  the  subl ingual  o r  bucca l  spaces  i s  preferred),  bu t  nei ther  Bodo r  no r  Martino specif ical ly teaches wherein the
compound i s  f o rmu la ted  i n  a un i t  dosage  fo rm.  However, i t  wou ld  have  been  obv ious  t o  a pe rson  hav ing  ordinary skill i n  t he  art to  p repa re
the  compound  as  formulated i n  a un i t  dosage  form i n  o rder  to  identify t he  dosage  form with t he  preferred therapeutic activity profile. It
would have been further obvious to  combine Martino with Bodor because Bodor teaches a compound that is  administered rectally
specifically to increase stability of the compound upon delivery (col 1,  In 34-44, The compounds of the present invention are among other
things characterized as stable at rectal pH) and Martino teaches a formulation that dissolves in the oral mucosa (para [0011], The term
.intraoral. herein refers to administration by placement of  the tablet in the mouth of  the subject, where the tablet disintegrates and/or
dissolves, so that absorption of  the drug typically occurs at least in part via the oral mucosa.) rather than the digestive tract (para [0011],
The term .peroral. herein refers to  administration via the mouth involving swallowing of the tablet without substantial prior disintegration of
the tablet in the mouth, so  that absorption of the drug typically occurs in the gastrointestinal tract), which would enhance the bioavailability
of  drugs which are  not stable i n  t he  digestive tract.

Claims 20-22 lack an inventive step under PCT Article 33(3) as  being obvious over Bodor in  view of Martino, in further view of Rawas-
Qalaiji.

Regard ing  c l a im  20 ,  Bodo r  i n  v i ew  o f  Martino teaches  t he  compound  o f  c l a im  19. Bodor further t eaches  whe re in  the compound i s  t he
fourth compound l isted i n  the  instant  c la im:  4-(1-hydroxy-2-(methylamino)ethyl)-1,2-phenylene b is(2,2-d imethy1propanoate)  (col 5 ,
preferred compound (7 )  3-( tr imethylaceloxy)-a-[(methylamino)methyl ]benzyl  a lcohol) ,  and  a pharmaceutically acceptable carrier (co l  10,  I n
15-17,  C la im  40 ,  compound i s  topically co-admin is tered w i th  a nontoxic  pharmaceut ical ly  acceptable rec ta l  carr ier).  Rawas-Qalaji teaches
a unit dosage form (para [0130], the unit dosage weight is  typically 150 milligrams, although other suitable sizes may also be  used and are
within the scope of  the invention), but none of  Martino, Bodor or Rawas-Qalaji teaches wherein the compound is  formulated as a rapidly
dissolving film. However, it would have been obvious to a person having ordinary skill in  the art to prepare the compound which is
formulated as a rapidly dissolving film by  routine experimentation in order to identify the formulation with the preferred physico-chemical
properties for  commercialization. I t  wou ld  have  been  further obvious to  combine Rawas-Qaia j i  w i th  Bodo r  because  Bodo r  teaches  a
compound that i s  adminis tered rectally specifically t o  increase stability o f  the  compound upon  delivery (co l  1 ,  I n  34-44,  The  compounds  o f
the  present invention are  among  other  things characterized as  stable at  rectal pH )  and  Rawas-Qalaji  teaches  that sublingual
administrat ion avoids first pass  metabolism (para [0004] ,  The  subl ingual route  usually p roduces  a faster  onset o f  act ion  t han  traditional
orally administered tablets and the portion absorbed through the sublingual blood vessels bypasses the hepatic first pass metabolic
processes), which would enhance the bioavailability o f  drugs which are not stable in the digestive tract.

--Continued in  next Supplemental Box
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Regarding claim 21, Bodor in view of  Martino teaches the compound of claim |9, but neither Martino nor Bodor teaches wherein the
compound is formulated in  a unit dosage form as a rapidly dissolving film. However, Rawas-Qalaji teaches wherein the compound is
formulated in a unit dosage form (para [0130], the unit dosage weight is typically 160 milligrams, although other suitable sizes may also be
used and are within the scope of  the invention), but Rawas-Qalaji does not teach wherein the compound is formulated as  a rapidly
dissolving film. However, it would have been obvious to a person having ordinary skill i n  the art to prepare the compound which is
formulated as  a rapidly dissolving film by  routine experimentation in order to identify the formulation with the preferred physico-chemicat
properties for commercialization. I t  would have been further obvious to  combine Rawas-Qalaji with Bodor because Bodor teaches a
compound that is  administered rectally specifically to increase stability of  the compound upon delivery (col 1 ,  In 34-44, The compounds of
the present invention are among other things characterized as  stable at rectal pH) and Rawas-Qalaji teaches that sublingual
administration avoids first pass metabolism (para [0004], The sublingual route usually produces a faster onset of  action than traditional
orally administered tablets and the portion absorbed through the sublingual blood vessels bypasses the hepatic first pass metabolic
processes), which would enhance the bioavailability of  drugs which are not stable in  the digestive tract.

Regarding claim 22, Bodor in view of Martino, in further view of  Rawas-Qalaji teaches the use of  the pharmaceutical formulation of  claim
21 (see above discussion). Rawas-Qalaji further teaches the use further comprising administering the formulation to  a patient i n  need of
anaphylactic treatment (para {0007}, Epinephrine (EP) is the drug of choice for the treatment of anaphylaxis worldwide).

Claims 6-10, 12  meet the criteria set out under PCT Article 33(2)-(3) because the prior art does not teach or fairly suggest the claimed
invention.

Regarding claim 6 ,  Bodor teaches the compound of  claim 1. Bodor further teaches a compound of  claim 1 and a pharmaceutically
acceptable carrier (col 10, In  15-17, claim 40, compound is topically co-administered with a nontoxic pharmaceutically acceptable rectal
carrier), comprising; a compound similar to  the  compound  as  depicted i n  a formula 2B  (col 5 ,  preferred compound (7)  3-(trimethylaceloxy)-
a-[(methylamino)methyllbenzyl alcohol), but  Bodor does not teach wherein R2  is  selected from the group consisting of: C l  o r l .  US
4,320,144 A to  Resnick (hereinafter 'RESNICK') teaches a compound o f  formula s imi lar  to  formula 2B  and  wherein R2  i s  C l  (col 3 ,  I n  13 -
47, |,5-bis[(3-dichloropropanoyloxyphenyl)oxy] pentans), but the compound of  Resnick does not teach the 2-methylamino-1-hydroxyethy!
side chain of the claimed compound and  there would be  no  reason for combining Resnick with Bodor as  they teach significantly different
types of  treatment with unrelated compounds. Therefore the prior art does not teach or  fairly suggest the claimed invention.

Regarding claim 7 ,  Bodor teaches the compound of claim 1. Bodor further teaches a compound of  claim 1 and a pharmaceutically
acceptable carrier (col 10,  In 15-17, claim 40, compound is topically co-administered with a nontoxic pharmaceutically acceptable rectal
carrier), comprising; a compound similar to  the compound as depicted in a formula 3C (col 5,  preferred compound (7) 3-(trimethylaceloxy)-
a-{(methylamino)methyl]benzy! alcohol), but Bodor does not teach wherein R3  is selected from the group consisting of: CL  or  | .  Resnick
teaches a compound of  formula similar to formula 3C and wherein R3  is Ci  (col 3,  In 13-47, |,5-bis[(3-dichloropropanoyloxyphenyljoxy]
pentane), but the compound of  Resnick has an  additional methylene spacer between the chlorine atoms and the carbonyl group, and
Resnick does not teach the 2-methylamino-1-hydroxyethyl side chain of the claimed compound and there would be no reason for
combining Resnick with Bodor as  they teach significantly different types of  treatment with unrelated compounds. Therefore the prior art
does not teach or fairly suggest the claimed invention.

Regarding claim 8 ,  Bodor teaches the compound of  claim 1. Bodor further teaches a compound of  claim 1 and a pharmaceutically
acceptable carrier (col 10,  In 15-17, claim 40, compound is topically co-administered with a nontoxic pharmaceutically acceptable rectal
carrier), comprising; a compound similar to  t he  compound as  depicted i n  a formula 3D  (col 5 ,  preferred compound (7 )  3-(trimethylaceloxy)-
a-[(methylamino)methyl]benzyl alcohol), but Bodor does not teach wherein R4  is  selected from the group consisting of: C l  o r  I .  Resnick
teaches a compound of  formula similar to  formula 3D  and wherein R4  is  Cl (col 3 ,  In 13-47, |,5-bis[(3-dichloropropanoyloxyphenyl)oxy]
pentane), but the compound o f  Resnick has an  additional methylene spacer between the chlorine atoms and the carbonyl group, and
Resnick does not teach three halogen substituents, or  the 2-methylamino-1-hydroxyethy! side chain of  the claimed compound and there
would be no  reason for combining Resnick with Bodor as  they teach significantly different types of treatment with unrelated compounds.
Therefore the prior art does not teach or fairly suggest the claimed invention.

Regarding claim 9, Bodor teaches the compound of claim 1. Bodor further teaches a compound of  claim 1 and a pharmaceutically
acceptable carrier (col 10, In 15-17, claim 40, compound is topically co-administered with a nontoxic pharmaceutically acceptable rectal
carrier), comprising; a compound similar to  the compound as depicted in a formula 4E (col 5,  preferred compound (7) 3-(trimethylaceloxy)-
a-[(methylamino)methyllbenzyl alcohol), but  Bodor does not teach wherein R1  is selected from the group consisting of: C l  o r  | .  Resnick
teaches a compound of  formula similar to  formula 4E and wherein R1  is  C l  (col 3 ,  i n  13-47, |,5-bis[(3-dichloropropanoyloxyphenyl)oxy]
pentane), but the compound of  Resnick does not teach three halogen substituents with one halogen on  the carbonyl alpha carbon, or  the 2
-methylamino-1-hydroxyethyl side chain of  the claimed compound and there would be  no  reason for combining Resnick with Bodor as they
teach significantly different types of  treatment with unrelated compounds. Therefore the prior art does not teach or  faidy suggest the
claimed invention.
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Regarding claim 10, Bodor teaches the compound of claim 1 .  Bodor further teaches a compound o f  claim 1 and a pharmaceutically
acceptable carrier (col 10, In 15-17, claim 40, compound is topically co-administered with a nontoxic pharmaceutically acceptable rectal
carrier), compris ing;  a compound s imi la r  to  t he  compound as  depicted i n  a fo rmu la  4F  ( co !  5 ,  p re fer red  compound (7 )  3- ( t r imethy lace loxy) -
a-[(methylamino)methyl]benzyl alcohol), but Bodor does not teach wherein R2 is selected from the group consisting of: Cl or  I. Resnick
teaches a compound of  formula similar to formula 4F and wherein R2  is  C l  (col 3,  In 13-47, |,5-bis[(3-dichloropropanoyloxyphenyljoxy]
pentane), but the compound of  Resnick does not teach four halogen substituents with two halogens on the carbonyl! alpha carbon, or the 2
-methylamino-1-hydroxyethyl side chain of  the claimed compound and there would be  no  reason for combining Resnick with Bodor as they
teach significantly different types of treatment with unrelated compounds. Therefore the prior art does not teach or fairly suggest the
claimed invention.

Regarding claim 12, Bodor teaches the compound of claim 1. Bodor further teaches a compound of  claim 1 and a pharmaceutically
acceptable carrier (col 10, In 15-17, claim 40, compound is topically co-administered with a nontoxic pharmaceutically acceptable rectal
carrier), comprising; a compound similar to the compound as depicted in a formula 6H  (col 5 ,  preferred compound (17) 3,4-di-2,5-
hexadienoyloxy-a-[(methylamino)methyl]}-benzyl alcohol), but Bodor does not teach wherein the ester side chain has unsaturation, or
where in  R2  i s  se lec ted  from the  g roup  l is ted i n  t he  i ns tan t  c l a im .  Resn i ck  t eaches  a compound o f  f o rmu la  similar to  f o rmu la  6H  and
where in  R2  i s  H ( co l  3 ,  I n  13 -47 ,  | ,5 -b is [ (4-acry loy loxy-2 ,6-d ich loropheny l )oxy ]  pentane), bu t  t he  compound o f  Resn i ck  does  no t  t each  t he  2
-methylamino-1-hydroxyethyl side chain o f  the claimed compound and there would be  no  reason for combining Resnick with Bodor as they
teach  significantly different types o f  treatment w i th  unrelated compounds .  Therefore  the  prior art does  no t  t each  o r  fair ly suggest  the
claimed invention.

Claims 1-22 have industrial applicability as defined by PCT Article 33(4) because the subject matter can be made or  used by  industry.
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The international filing date of the corresponding PCT application(s) is/are: 11-09-2017

I. List of  Required Documents:

a. A copy of the latest international work product (WO/ISA, WO/IPEA, or  IPER) i n  the above-identified
corresponding PCT application(s)

is attached.
O is not attached because the document is already in the U.S. application.

b. A copy of all  claims which were indicated as having novelty, inventive step and industrial applicability
i n  the above-identified corresponding PCT application(s)

is attached.
O is not attached because the document is already in the U.S. application.

¢ .  English translations of the documents i n  a. and b .  above are attached (if the documents are not i n  the
English language). A statement that the English translation i s  accurate i s  attached for the document i n
b.  above.

d. (1) An information disclosure statement listing the documents cited i n  the international work products
(ISR, WO/ISA, WO/IPEA, IPER) of the corresponding PCT application.

is attached.

has already been filed in the above-identified U.S. application on

(2) Copies of  all  documents (except for U.S. patents o r  U.S. patent application publications)

v are attached.

O
Q

O
o

have already been filed in the above-identified U.S. application on

[Page 10 f  2]

This collection of information is required by 35 U.S.C. 119, 37 CFR 1.55, and 37 CFR 1.102(d). The information is required to obtain or retain
a benefit by the public, which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and
37 CFR 1.11 and 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA  22313-1450. DO  NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS.
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Under the Paperwork Reduction Act of 1395, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

REQUEST FOR PARTICIPATION IN THE PCT-PPH  PILOT PROGRAM IN A
U.S .  APPLICATION WHERE THE USPTO  WAS  THE ISA  ORIPEA

(continued)

Application No.: First Named Inventor: [Hassan A lmoazen

Il. Claims Correspondence Table:

Patentable Claims in
Claims in US Application | the corresponding PCT Explanation regarding the correspondence

application
1 1 same
3 3 same

14  14  same
16  16  same
18  18  same
19 19 same
20  20  same
21  21  same

l l l. All the claims in  the US application sufficiently correspond to  the patentable claims in  the
corresponding PCT application.

snature/ SUSAN b fentress/ pare MAY 6, 2019

Name gOUSAN B Fen t ress  Registration NumborS } 327
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PCT
INTERNATIONAL  PRELIMINARY  REPORT  ON  PATENTABILITY

(Chapter II o f  the Patent Cooperation Treaty)
(PCT Article 36 and Rule 70)

Applicant's o r  agent's file reference
24050.0001PCT

FOR  FURTHER
ACTION See Form PCT/IPEA/416

International application No.
PCT/US2017/060761

International f i l ing  date (day/monthfyear)
09  November 2017  (09.11.2017)

Priority date (day/month/year)
13  November  2016  (13.11.2016)

International Patent Classification (IPC) o r  both  national classification and IPC
IPC: A61K 31/137
CPC: A61K  9/0056, A61J 7/0053, A61J 1/035, A61K  9/006

Applicant
I non  Phama ,  LLC

1. This report is the international preliminary examination report, established by  this International Preliminary Examining Authority
under Article 35 and transmitted to the applicant according to  Article 36.

2. This REPORT consists o f a total o f  _ 4 sheets, including this cover sheet.

3. This report is  also accompanied by  ANNEXES,  comprising:

a. (sent to  the applicant and  to  the  In ternat ional  Bureau) a total  o f  34  sheets, as follows:

sheets o f  the description, claims and/or drawings which have been amended and/or sheets containing rectifications
authorized by  this Authority, unless those sheets were superseded or cancelled, and any accompanying letters (see
Rules 46.5, 66.8, 70.16, 91.2, and Section 607 o f  the Administrative Instructions).

[ 1  sheets containing rectifications, where the decision was made by  this Authority not  to take them into account because
they were not authorized by  or notified to this Authority at the time when this Authority began to draw up  this report,
and any accompanying letters (Rules 66.44is, 70.2(e), 70.16 and 91.2).

] superseded sheets and any accompanying letters, where this Authority either considers that the superseding sheets
contain an amendment that goes beyond the disclosure i n  the international application as filed, or the superseding
sheets were not accompanied by  a letter indicating the basis for the amendments i n  the application as filed, as indicated
i n  item 4 o f  Box  No. I and the Supplemental Box  (see Rule 70.16(b)).

b.  [ ]  (sent to the International Bureau only) a total o f  (indicate type and number o f  electronic carrier(s))
containing a sequence listing, i n  the form o f  an Annex C/ST.25 text file, as

indicated i n  the Supplemental Box  Relating t o  Sequence Listing (see paragraph 3ter o f  Annex C o f  the Administrative
Instructions).

4. This report contains indications relating t o  the fo l lowing  items:

Box  No.  1

[J  BoxNo .11

[ ]  Box  No .  1m

[ 1  Box  No .  IV

Box  No .  V

Priority

Basis of the report

Lack o f  unity o f  invention

Reasoned statement under Article 35(2) with regard to  novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

1 Box  No .  V I

[J  Box  No .  v i n

Box  No. VIII

Certain documents cited

Certain defects i n  the international application

Certain observations on the international application

Non-establishment o f  opinion w i th  regard to novelty, inventive step and industrial applicability

Date o f  submission o f  the demand

20 April 2018 (20.04.2018)

Date o f  completion o f  this report

29 October 2018 (29.10.2018)

Name and mailing address of the IPEA/US
Commissioner for  Patents
Mail Stop PCT, Attn:  IPEA/US
P.O.  Box  1450
Alexandr ia,  VA  22313-1450

Facsimile No .  (571)273-8300

Authorized officer

SAJJADI,  Fereydoun G

Telephone No. 572-272-3311
Form PCT/IPEA/409 (cover sheet) (January 2015)
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Box  No .  1 Basis o f  the  report

I .  With regard to the language, this report is based on:

the international application i n  the language i n  which  i t  was fi led.

a translation o f  the international application into which is the language o f  a
translation furnished for the purposes of:

] international search (Rules 12.3(a) and 23.1(b))

Cd  publication o f  the international application (Rule 12.4(a))

J international preliminary examination (Rules 55.2(a) and/or 55.3(a) and (b))

2. With regard to the elements o f  the international application, this report is based on  (replacement sheets which have beenfurnished
to the  receiving Office in  response to  an  inv i ta t ion under  Ar t ic le 14  are referred to  in  th is  report as “originally filed” and  are
not annexed to this report):

the international application as originally filed/furnished, o r

N
l

the description:
pages none as originally filed/furnished.
pages* none received by  this Authority on  (..)
pages* 1-17 received by  this Authority on 20 April 2018 (20.04.2018)
the claims:
Nos. as originally filed/furnished.
Nos.* as amended (together w i th  any statement) under Article 19
Nos.*  1-22 received by  this Authority on  20  April 2018 (20.04.2018)
the drawings:
pages none_ as originally filed/furnished.
pages* none received by  this Authority on  (..)
pages* _1/9-9/9 received by  this Authority on  20  April 2018 (20.04.2018)
a sequence l ist ing - see Supplemental Box  Relating to Sequence Listing.

N

The amendments have resulted i n  the cancellation of:O
00

the description, pages[ ]
] the claims, Nos.

LJ the drawings, sheets/figs

] the sequence l ist ing (specify):

4, J This report has been established as i f  (some of) the amendments annexed to this report and listed below had not been made,
since either they are considered to  go beyond the disclosure as filed, o r  they were not  accompanied by  a letter indicating the
basis for the amendments in  the application as filed, as indicated in  the Supplemental Box (Rules 70.2(c) and (c-bis)):

the description, pages

the claims, Nos.

the drawings, sheets/figs

H
E

E

the sequence listing (specify):

5. J This report has been established:

] taking into account the rectification o f  an  obvious mis take authorized by  o r  notified to this Authority under Rule 91
(Rules 66.1(d-bis) and 70.2(e)).

[ ]  without taking into account the rectification o f  an  obvious mistake authorized by  o r  notified to this Authority under
Rule 91(Rules 66.4bis and 70.2(e)).

6. With regard to  top-up searches (Rules 66.1 ter and 70.2(f)):

A top-up search was carried out by  this Authority on  29 October  2018 (29.10.2018)

[ ]  Additional relevant documents have been discovered during the top-up search.
No  top-up search was carried out by  this Authori ty  because i t  wou ld  serve no  useful purpose.

7. [ ]  Supplementary international search report(s) from Authority(ies) has/
have been received and taken into account i n  establishing this report (Rule 455is.8(b) and (c)).

” »* I f item 4 applies, some o r  a l l  o f  those sheets may be  marked “superseded.

Form PCT/IPEA/409 (Box  No.  I )  (January 2015)
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Box  No .  V Reasoned statement unde r  Ar t i c le  35(2) w i th  regard  to novelty, invent ive step and  industrial applicability;
citat ions and  explanations suppor t ing  such statement

1. Statement

Novelty (N )  Claims

Claims

Inventive step ( IS)  Claims

Claims

Industrial applicability (1A) Claims

Claims

1, 3-14, 16, 18-22 YES
NO

1, 3-14, 16, 18-22 YES
NO

1, 3-14, 16, 18-22 YES
NO

2. Citations and explanations (Rule 70.7)

Claims 1, 3-14, 16, 18-22 meets the criteria set out i n  PCT  Article 33(2)-(3), because the prior art does not
teach or fair ly suggest the 2-methylamino-1-hydroxyethyl side chain nor their.use to treat said alilments.

Form  PCT/IPEA/409 (Box  No .  V )  (January 2015)
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Box  No.  VIII Certain observations on  the  international application

The following observations on the clarity of  the claims, description, and drawings or on the question whether the claims are fully
supported by  the description, are made:

Claim 1 compound Formula has a structure that is unclear with respect to the primary nitrogen atom
substituents. The group is represented as NH,  but there appears to be a partial character at the base o f
the H on  NH .  This could represent a subscript number or  an incomplete bond. The instant specification
indicates that N has a methyl! substituent i n  several Key examples (see F ig  1-2) so that the nitrogen atom
has an H and a methyl substituent and therefore the structure was interpreted i n  that way for the purposes
o f  the search and the opinion.

For the purposes o f  the search and the opinion, the group CH2CHCH2 was interpreted to  mean -~
CH2CH=CH2 , the substituent group CHCH2 was interpreted to mean CH=CH2, the substituent group
CHCHCH2was interpreted to mean CH=CHCH?2,

Form PCT/IPEA/409 (Box No.  VIII) (January 2015)
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TITLE OF THE INVENTION. PHARMACEUTICAL FORMULATION FOR

Fieldof the Invention:

joo01] The present invention relates to:pharmaceutical compositions forthe
5 treatmenitof anaphylaxis formulited for rapid sublingualor buccal defivery, ie,

‘compounds that dissolves in the oral cavity. In-one embodiment, thedelivery vehicle

f o r  the rapid delivery ofthe drug to a patientin need of réatmint, such a5 for
example;.a patient in need of treatmentfor anaphylaxis,

10 Description of Re la tedArt Including Information

{0002} Epineptirie is considered the primary choice for (he treatmentof,
anaphylaxis whigh is-a fife threatening allergic reactian that might.igadfodeath if
untreated especially in:children. A study reported that one:i n . eve ry10,000 children:

has an anaphylactic attack per year. Epirephtineis the drugof choice:for the
18 treatment of anaphylactic shockiinr children and adults. itis highly soluble in water,

highly. hydrophiiic.(legP -0:68) and canbe oxidized readily. Based on  the current
physicocheémical‘properties of epinephrine, the only delivery available in the market
isintramuscular injection. Theadministration of proper therapeutic agents, suchas,
epinephrine must be prompt: This is usually performed throughthe usageof auto-

30 injectors suchas EPIPEN (MYLAN)or TWINJECT (SHIONOG! PHARMA, INC.) that
deliver the required dose inthe mid-guter  thigh either subcutaneously: of
intramuscularly. However, riany disadvantagesare reported with the usage of these.

injectors. suchas: high cost; inaccurate administration, short halfife, patient's fearof
needles, accidental injections,and uriavailablity of a sufficient number of fixed

2% prefiied doses,
10003] These shortcomings affect greatly the patient compliance and

adherenceto these injectors.in  addition,it is very challenging to:adjustthe dose to:
different childreh ages as there aré oblly two préfmeasuredfixed epinephrine doses
{0.15 and 0.3 mg).Receitt Study showed that.anly 17%:of pediatric patients who

30. have experienced anaphylactic symptoms have used prescribed dito injectors.

1
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Offer available delivery systemssuch as syringesofinhalers are also uridérused
dugto their lack ofrapid and-accurate dosing. Therefore;there is growing interest in
the development of an altemative non-invasive delivery system that can sasily

provide accurate doses of epinephrine.
[0004] Anwar A. Hussain and James E. Truelove were granted patents related

to the synthesisoi  novel esters of [(methylamino)methyl] benzyl alcoholwhich i
epinephrine. The:purpose of theHussain's ef. al  invention was to develop & prodrug

NERYofepinephtine HCI
cornea of the eve to treat glaucoma.Hussaiii et. al. synthesized four different:
prodrugs for this purpose {see structures7A, 78, 7C; 70). These four molecules
were {ested inhuman; rabbit:and horse plasmas and found that3, 4-—dipivalyi-o-

[(methylamiric) methyl} benzyl alcohol hydrochloride (structure7D) shows the best;
penetrat ionprofile info the eye:Hussai's et. al. didn’t evaluatethe. log P of these:

Theirmain focus wasto develop a prodrug specifically for the eye: Since the initial
publ ishingof Anwar's patents in 1974 and 1975, no one has followed up oreven

‘published any new data on-structures ZA, 7B,and 7C:Dipivalyl:a-{{methylamino)]
‘benzyl alcohol hydrochloride (7D). was further developed into 4 drug delivery. system
forglaucoma (Dipivefiin of Propine). Hussain andTruelove selected this prodrug for
further developrient because of severalphysicicherhicaland biologicalqualities.
The:firsf quality was estimating the delay before onset of seizure for: this prodrug was
about 8-10 minutes, the second quality was thé rate of hydrolysis expressedas twa.in
‘human plasma was:about-4,800 seconds and the third quality was the; tz  hydrolysis
and oxidation in vitro was 700 and 300 days. respectively. In a sepérate publication
Journal of Pharmaceutical Sciences, Val. §5,No. 10, Oclober 1878, p: 1610-1512),

using rabbit:eye homogenate and:.compared the hydrolysis among threerdifferant
plasmas (human; fabbif, fabbit eye homogenate]. |

{0005} Fiims.that incorporate apharmaceutically active ingredient aredisclosed
in:US. Pat. No, 4,136,145to Fuchs,.at al. {"Fuchs"). These films can b& forined into a
sheet, dried and then ¢ut into individual doses.Examples.of specific uses disclosed
by Fuchs include apblicatiori of the fi lmsfo mucosal ‘membrane areas: of the: body,

2
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ineludirithe:moutty,rectal, vaginal, nasaland ear areas. A drug delivery vehicle must
providea:high-lévelof uniformitywith réspect tothe dosage delivered.

BRIEF SUMMARYOF THE INVENTION
J0006} This invention relates to phanmacsutical’ compositions fade by

permeability throigh biological membranes. (sublingual and buccal membranes).
Several prodrugs ofepinephrine are stisiwn by modifying thetwo hydroxy! (phenolic)

grougsin positions 3 and.4 ohthe benzenering,by chemicallyreactingthe two groups

with. several acid moieties to form. an ester bond with different alkyl chains. The

10. addition of an alkyl group. will.enhancethie lipepfillicity of epinephrine {increase tog:Py

and will consequently increase: ifs pertieability through the: biological membranes

( sub l i ngua land buccal issues n the oral cavity). The'3 and 4 positions represent mela
and para foéations. with respect to  the. carban. in ‘position 1 on the phendlic: fing of

gpinepiine. Once: the prodrug perietates biological memeraines: {sublingual and

15 bugeal), the Biological enzyme carboxyesterasewill degrade the ester bond and
"release epinephrine for therapeutic achivity. A Prodrug is 3 biologically inactive

compound that can be.metabslized in the body to produce a drug. Dn characteristic

of the selected prodrug compoundsis fast tydrolysis in dasa,

[0007]  inariother embodiment,ihe subject matter includesa Migthod 1b deliver

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

formulated for sublingualor buccal administration, wherein: the: unit dosage form is a
rapidly dissolving filth and the unit dosage form provides thie phariaceutical pro-drug
of epinephrine. More spatifically, this:method involves providing phatraceutical pro-

drug cotapositions ‘epingphifing in a unit dosage form to patients in need of
#5 anaphylacticdredtment.

10068 ]The subject itiatter includes a pha imaceu t i ca lformulation made of: 3:eompoiing

as depitted in a formula A and a: pharmacettically: acceptable. carrier or a

phamageutically acceptable excipient, wherein Ris selected for the group consisting
“of: CHy;Cland 1. A phafmaceutical formulation made of: acompoundas depictedin a

36 formulaB and apharmaceutically acceptable carrieror apiarmageutically acceptable

excipient, wherein Ra is selected for the group consisting of  © and 1. A

pharmaceutically acceptable camer’ ot  @ phanmaceufically acceptable excipient;
3
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whersiiy Rs is selected for the: group consisting o f  CF and 1; Apharmacesifical
farmidifation made o f a compoundas depicted in a formulaD-and &pharmaceutically
acteptable carrier or'a pharmaceutically acceptable excipient, wherein Ry isselected
for the group consisting.of: CHs, Ci-and 1. A pharmaceuticat formulation. made: of: a

5 compound as depicted in a formula AE aiida pharmaceutically acceptable carrierior a
phiarmaceutically acceptable excipient; wherein Re i$ selected forthe group consisting
of:  CHa, Ci  and 1. A pharmacéutical formulation-made.of: a compoundas depicted'in
a formula 4F ‘and & pharmaceutically acceptable carrer or a pharmaceutically
acceptableexcipient, whereinRy is:seletted for the group consisting of  CHa, Cl  andl,

0 A ipiriacetioat formulation made o f acomput ass depicted|ina formulaG> and;2

whereinRy is “selected for tre. group consisting of: Cu I, Gl, CHaGHCHs &
CH2CHICHCHs; BHI, CHa! and’ CHzF A pharmaceutical formulation made of: a
conipauind as depicted in a formulaH and 3pharmaceutically acceptable carder ora

15 pharmaceutically acceptabie gxkientherein Refs selected for the grokip consisting

in a + formula. o and go  acceptable ocarrier of aa pharmaceutislly
acceptable excipient, wherein Ryis selected for the group consisting of: CI, arid CHa,
The: compound 1§-formulated inf a.uhit dosage form as.a rapidly. dissolvingfils. The

20° invention further provides use. ofthe phanmaceutical formulationin a patient in need
of anaphylactic treatment.
BRIEFDESCRIPTIONOF SEVERAL VIEWS OF THEDRAWING(S):
{00010} The ifivernitiori can: be.best understood by those having orditiary skill
ify. the art by  reference to  the. following detailed, description when  considered i r

25 gonjunction with the.accompanying drawings inwhich:

[00041] FIG,1 shows the generic: cheimical. structureof a biologically. inactive
compound ofthis invention. :

[00642] FIGS. 2A-D show. exemplary compounds of fhe present invention,
formula 4 shown.asFIG. 2A,4 speciesof formula A as FIG. 2B; formula B shown as

30 FIG 26  andaispecies offornuls B as shown ag FIG. 20.
[00018] FIGS. 3 A-D show exemplary compsuiids. of the present invention,
formula C as FIG, 3A;4 species offormula C asFIG. 38, formuia D shows 28 FIG.
46.anda:species of formiilaDas:sfiown asFIG. 3D:

4
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food} FIGS. 4 A-D showexemplary compounds of the @ present invention,

. anda.species o fformula FF as. shown aasS FIG.4D),
J00015] FIGS. § A-D show exémplary compounds: of the present invention,

5 formula G Shon 28 |FiG. 54,  32 species.oof formula } Gas shown as:F i . 5B,  aspecies

0 woos FIGs. 7AD 4Show Anwar A Hussain y 
and James. € .  Truelove

‘Compounds.
{00018} FiG. 8 shows ‘a shress-striin profile o fthe optimized epinepfifife fast
dissolvingfilm.
[00619] FIG. 8 showsareleaseprofile ofthie.eépinephring fromthe:oplimized fast

is  dissolving filmint 500 mol SimulatedSalivagf37  °C:

DETAILEDDESCRIPTIONOF THE INVENTION:
fo0020] The:present;invention maybe  understood morereddy byrefererice to

20. desciibedherein.andthatthe;se torminology used'herginisfortie,purpose.e of describing

particular embodiments:by way of example only-and is.not intendedto  be  limiting of
the claimed invention. Also, as used in the specification including the appended
claims, the singuls:forms. "a," “an,” and “the™include thé plural, ‘and reférénce t oa
particufar numerical value includes: at  igast that particular value, unlessthe context

25 clearly cdictates otherwise. Rangesmay  be© expressed herein as from *abouf" o r

thearte partelar vileandlori6 theotherpartcutar va l  simiaty, when values

are expresséd. as  approximations, by use of the. antecedent “about” it will be:
30 understood that the particular valle fofms another embodiment.

{00021} These -and other aspects, features-and advantagesof the.invention will
be understood with referenceto the detailed: description herein, and will be realized

5

AMENDED SHEET - IPEA/US

EX2012, Page 165



PCT/US2017/060761 02.11.2018
PCT/US17/60761 20-04-2018

10

20

30

Attorney DocketNumber
n r  

24050.0001PCT
REPLACEMENT SHEET

and the followingdetaileddescription6f theinventionate exemplaryand explanatery
of preferred: embodiments of the inventions, and are:not téstrictiverof the invention;
as dlaimed. Unless defined otherwise,all technicaland scightific terms used’ Herein.
have the ‘same meaning as commonly understood by one. of ordinary: skill in the art’
to which this iriventionbelongs.ReferencewillnowBe miside: indetail to t he  presently
fireferred embodiments: of the invention, examples of  ‘Which are: illustrated in  the

{00022}: Thé present invention provides a novel biologically inactive cofpound
that.canbe metabolized inthe body to produce a:drug that Has the biological activity
of epinephrin pinephiinie. acts:on nearly all body tissues: ifs actionsivary by tissue

type:and tissue e xp ress ionof adrenergic receplors.Forexample, high levels of
gpinephring causé smooth muscle: refaxation in  the airwaysbut-causecontraction of

‘Hie: $thooth musc lethat lires:most arferidles. The-preserit subject thatter relates to.
‘modifyingthe physicechenical properties.of epinephrine in order:to enhance its

permeability through biological membranes (sublingual and buccal menitiranes.FIG.
4 shows the gevieric chemical:sthucture ofa biologically insctive Sompound:ofthis
invention; while Table1 shows exemplary prodr i igsof epinephriné:niade by -

miodifyigthe two hydroxyl (phiéniiic) groupsih positions 3:and 4 on thebenzene:
fing along with Log Pivalligs arapharmaceutically acceptable salt thereof. The

+ prodrugs ofepineptitine preferably have a Log Pvalué in the range ofgbout 0.5:6.0.
did more preferably between 1.0-6,0: This range was listed:asa t ab leof marketed

sublingual tabiets-and filtis inAshraf et. al“Conisiderations in developing stblinguat
‘tablets-Anoveiview”,Phannaceutical Technology, 2014, 38(11). LogP isthe
logarithmic value of the ratio:of two poncentrations: of a compound in a mixture of two
Tmimigcible:ouids sugh ‘ds:waterand octal at equilibrium. LogPvaluescan be:
calculated mathematically by the useof PERCEPTA PLATFORMsoftware (ACD
Laps: Toronto, Ontario,Canada).
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TABLE 1

- E Be CHeCOCHsRECHCH,
“R= CHCHCHS

R= CHACON
R=CH20CH3

___R=CHICH:
_R=CCICICHs

CRE CHACHCHACHS, |
a CHCHCICE

RECHCH
RECHEICHICE
R=  CHIGH
R= CHCH;CHaCH; )

 CCHGHACHCHsCH| 1

BN R= NHCCHCHaGHa i 2183
; = NHCHCHCHy. ” n  ©

| ge
"R=SCHCH:CHs :

R=  SCCHACHyCHy i

24
HS Ci

"RECUCHI
“R=CCIcicl

[00023] A prodrug.is:a: derivative of epinephrineselected for fast permeability
through sub-linguat ‘and buccalmembranes { fg  a:comipoting that dissolves inthe
oral cavity) and fast hydrolysis (halt-hfe tizrange from 16  minutes) byplasma

enzymes to form epinephrine when delivered, These characteristicsare physical
p rope t t i esof a compound that is.usefulto be  formulated i na  upit dosage form as &
rapidly issolving ffim.0. Nowreferring to.He.  2, derivativess of epinephrine aare shown.

I rethyibutangate) havingG log  201
shown asFIG. 28. FIG. 2C, showing structure B represents derivatives of

7
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epinephrine where Re = CH, Ci orl. A representativemolecule of this group of

compounds is 4-(1-hydroxy-2-(methyltaming) ethyl)-1,2-phenylenis bis(3.3-

dimethyibutanoate).having aCLogP: 2.8084 shown as FIG. 2D. Adding H,CHa. Clot
1 change the Log P ofthe prodrug‘aiid adds a non-toxic moiéty to the molecule. The

5 ratesof hydrolysisof each ester canincreaseor decrease depending on how the
atomin position Reirifiiericesthe ester group.
[00024) Now referringto FIG. 3, derivativés of epinephrine dre’shown. FIG.3A,
showing structureC representsa derivative of epinephrine where:Rs = Chor i .  A
represeritative mblecule of the group is: 4-(3-hydroxy-2-(methylamino)ethyl)-1.2+

10 phenylene bis(2,2-dichioroacetate) Having & CLogP; 1.4494 shown as FIG. 38: FIG.
3C, showing structure D represents aderivativeof epinephrine where Ry= Cl ori. A
representative molecule of the groups is; 4-{1-hydroxy-2-{methylamino)ethy)):1,2-
phenylene bis(2,2,2+trichioroacetae) having4 ClogP; 2.8554 shownas FiG.3D. The
molecule that shows: fast permeability through thesublingual and buccal membranes

25 and fasthydrolysis by. the enzyme is a physical property ofagompotind that isuselul
t obe  formulatediin a unit dosage form as arapidly dissolvingfilm.

00025) Now referring ta FIG. 4derivatives ofepinephrine are: shown, FIG.4A,
showing structureE represents.a derivative of epinephrine where.  R1= CH3, Ci or
1. A representative molecule is: 4<(t-hydroxy-2-{methylaminojethyl)-1,2-phenylene:

20 bis(2,3-dimethylbutanoate) having a CLogP: 2.6294 shown asFIG, 4B: FIG. 4C,
showing stricture F represents a derivative of epinephrine whereRe =CHa, Clort.
A representative molecule is! 4-(1-hydroxy-2-(methylaminojethiyl):1,2:ptienylene
bis(2.2;3-trimethylbutancate)having a GLagP;:3.4274 shown asFIG. 4D. The
molecule that shows fast:permeability throtigh thesublingual and buccal membrdries

25 and fast hydrolysis by the enzymeis aphysicalproperty of & compound that isuseful
to.be formulated:ina utitidosage form as-4 rapidly dissalving film.
[00026] Now referring to FIG. 5,derivatives of epinephrine are shown. FIG, 55,
showing s t ructureG iepresents a derivative epinephrine where Rs =H, 1, G1,
CHeCH2CHs &CHeCH2OHCHs,CHCl, CHF oF CHoF. Representative molecules

30 are:  BG 4 (-hydrowy-2-(methylamino) ethyl) 1,2-phenylene dicarboniodidate having
aClog: 1.084.(FIG. $8).. 5G’ 4-(1-hydroxy-2-(methylaming-ethyl}-1,2-phenylene bis
{2Hiodoacetats) having a CLogP: 0.3834 (FIG; 80).and Structure 5G» 4-(1-hydioxy~
2-methylaminojethyl)-12:phenylene-dibutyrate) havinga CLogP; 1.2134 (FIG. 5D).

8
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[00027]  Nowreferingfo FIG.6, a derivative epinephrine isshown: FIG. 6A,
SewingstructureH represeritsa derivativeofof pinephine whe

bisGZmethylbutanoate) navingaGlogh: 11.8314 shown asFIG. 660
[00028] Nowefering toFIG.7 ;  thecompounds.of theinvention asshown in
USpatent’3,808,714 and US patent.3,825,583 hereby incorporated by reference.
Representative molecules include: 7A 4-{1-hydroxy-2-(inethylaminojethyl):1,2-

phenlyene diacetate having a DLogP: -0.9026,78  4-(1-hydroxy-

2{methylaming)ethyt)=1,2-phenylene bis(2:methylpropancate)having a CLogP;
0:773300. 7G4-(1-hydroxy-2+«(methytamino)ethyl)-1.2-phenlyene dipropionate:having
a CLogP: 0.1554. 7D  4-{1-Hydrosy-2-{msthylamino)ethylj-1,2:-phenylene bis(2:2-

dimethylpropanoate) having'aClogP:1.5714, Kfthese molecules show fast:
permeability thfough the sublifiguaraiid buccal membranes-and fast hydrolysis by

be formulated in a unitdosage:form as:a rapidly dissolving film, The subject matter
includes: uses:of a pharmaceutical formulationina patient in needofanaphylactic
‘treatment, whérein the© Ranma is made ofAgompound selected;

acetate; 4. (1-hytxy 2methylamingieln+ 2:phanyiene bis{2methyIpropanoate]
4-(1-hydroxy-2:(methylamino)ethyl)-1.2-phenlyene dipropionate;4-(1.-hydroxy-2-
{methylamiro)ethyl)-1,2-phenylene bis(2,2-dimethylpropanoate), and a
pharmaceutically atceptable ¢arrierior a pharmaceutically: acceptable excipient A
pharmaceutical formulationmade ofa sompoundselected from the© group consisting.
of! 4-{T-hydroxy-2-¢methylaming)ethyl}1,2:
21¥ ethylaminojethyl)-42-phenylene bis(2-methylprapanoate). 4i d

{methylamino)ethiyl)
{methylamino)ethyl}-1,2-phenylene bis(2;2-dimethylproparioate), and.a

1—

pheniyene dipropionate;4:(1-hydroxy-2-

pharmaceutically acceptable carrier or:a pharmaceufically:acceptableexcipient,
wherein thecompoind is formlatedina unitdosageform as arapidly dissolving
film.
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TABLE 2

R Log?

Structure74 R= CH 0.97

5 Stiucture: 7C:R=:CHCH3 +009

Structure 7B R= CHCH:CH3. +079

Structire 7D R=CCH:CHICHy: +1.49

[00029] The present invention further provides a pharmaceutical cotriposition:
made of at least one compound.or mixture of compoimds of the: invention in a.

10; pharmaceutically b i b e caieri i i The  invention features A:? pharmaceutical

Theo delivery systems:include:fastst dissolving films, oral:dissolving tablets, inhalation,

ahd: hasal delivery. In‘one embodiment,theunit dosage fori ofthe present invention
is a filo1forthe: deliveryof epinephtinehydroéhiaride, asan anaphylactic treatmentin

15 a patient, suchiasfora pediatricorgeriatic:patient A typical rapidly dissolvitigfila is

ade of a drug, a water-soluble polymer, a, plasticizer, a safiva stimulating agent, &
surfactant and other fillers such as swee ten ingagents and flavors in case of bitter taste
drugs: Seere.g. A. Arya, A. Chandra, V. Sharia, and K.Pathak, “Fast disselving oral
filing: An  innovative drug délivery:-system and dosage form.* Int. J, ChamTech Res,

200 vol. 2, no. 1, pp. 576-583, 2010.0. P.  Letire, “Formulation andEvaluation of Rapidly
Disintegrating Film.of Levocetrizing Hydrochloride,” Pharmacia, vol; 2;:n0. 2; pp. 208
220,2016:
60030] For the preset: invention, the: drug is épinephirine; a. prodrug of
epinephting of a salt thereof. Thé typical dose of epinephiirie Jor anaphylactic

5 ‘treatmignt is  0.3 100.5 mg in adults and 0.01 mgiky:up to  & maximum of 0 ;

shiidren administsred thragh |intramuscular route.I o  1t i s° stu; b i

year-old his ‘according foClarksne Pegiatic ¢dose= Adit dose pi s
weight!150).

3g 000031] Atypical dose of 40 mg was basedoi  2 studyin rabbits. thatishowed a.

dose bioequivalence between a 40mg epinephrine tablet administered sublingually

10
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and:0.3 mg-epinephring:administered intramiscularlyusing Epipen. injectors, Rawas-

Qalaji et: al. Biopharm: Drug Dispos. 27: 427-435 (2008). Furtheriste, the fime to
reach maxifium epinephrine concentration after a 0.3 mg  EPIPEN (Mylan. Specialty
LP.)  injection: in ghildren is reported at  842 minutes. In  another study, maximum

plasma epinephrine concentration is reached within 34214minutes:using 0:01 mgrkg
dose injection ofepinephrine subcutaneously in the deltoid region.
[00032] The polymer and the optimal amount of polymer are:selected to  obtain

& non-sticky and functional film. A film-forming polymer should have good wetting’
property, high spread ability, good feefing-in the mouth and shouldbe safe and nori-

irritant. Many studies have showed that polymer content of atleast 16-15 %.is
needed in orderto formulate proper film.of proper thickness after drying in orderto
peel the film off from the releaseiling. in one exemplary embodiment, the polyineris
a water:soluble modified hydroxypropyl starch that is.specifically manufactured for

100033] A plasticizer is usedto form therapidly dissolving film. The:plasticizer
enhances the flow of the polymer andimprovethe tensile strength and elongationof

the fill.-Several plasticizersare commonly used in  rapidly.dissolving, film preparation

s t i chas glycerol; di-butylphthalate, and poiyethylens glycols and they are usually
used up 16°20 %. conténtration of.dry polymer weight.

[00034] The function of the surfactant isto  facilitate the solubilizationor wetting
of the film and subsequently causingthe film to disintegrate quickly, releasing the
drug to be absorbed throughthe buccal:cavity. Surfactants can iriclude Tween-80,
which is & corripléx mixture of polyoxyethylene efhers:used as emulsifiers or
dispersing agentsin pharmaceuticals.
[00035]. A saliva stimulating agent used:io facilitate the deliveryof the drug
usirg a rapidly dissolving fittn to the patient: Other fillers, such as sweeteriing agents

f i lmto facilitatethe delivery of the drug using arapidly dissolving film to the:patient;
Typically, acids such.a§ citrié acid, malic acid,lactic acid and ascorbic acid areused
‘as chemical stimulants of saliva.secretion. However, citric-acidis the most preferred.
among them. Xylitol and Tutti Frutti Ravor are:used for taste: masking. Xyiitol is an
effective sweetening agent which has egual sweetness to sucrose,

11
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100837] Examples Four formulations.areprepared inthis exams.Epinephrine
issoluble irr Lycoat 720 (modifiedhydroxypropyl starch) water mixture: This
hydrophilic polymer solubilizes epinephring HEI,forma figh viscositygatihat

spreads well as wecastthefim:and lead{o a non-sticky dry film-after water
5 evaporation. This polymer doesi't have any oxyethylene gralps that can promate.

the ox i da t i onof epinephrine not it  has glucose unitsithat p romo teswater adsorption.
The éthier ingredients added such as ween, glybedin decreased the rigidity ofthe film
and improved elasticity. sodiunymetabisuifite. was added to:prevent and long-term
oxidation ofepinephrineHC! in thefilm. The citric acid brings the:pHofthe:gel tothe

10 maximum stability range for épinephiring. The percentages of tha polymer are shown

in{Table 3). Thepolymer percentages are (20,25, 27:and 30 %).of thetotal
formulation weights: Thepolymerused in this:examiple is LYGOAT (Ferromet):
LYCOAT is awafer soliible modifiedhydroxypropyl starchy that is specifically
manufacturedfor aqueous fil coating #i immediate release solid-oral dosage forms,

15 [00038] Table 3: Listof the:compositions of the four EDEs formulations.
fngredient So

{%wiw)
Use Fy: E2  F3: E i

Epineprine#6) Drug ~~ 58 69  59 59

Sodium Antioxida
Metabisulfits. n t

Lygoat 720. Film-:
(hydroxypropyl forming 20 2B 2 30
starch) ‘polymer

59  58  58  59

Glycerin pi

Burfactan
t
Biiffer;
increases
absorptic 0.5 08  05  0:5
n in oral
cavity

Citric-Aeid
Monohydrate.

Sodiuny Citrate
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Swesten

: i 0  10  4G 10ar :

Xigtitol

TutliFrutti Flavor 6 8 6: 6

38.Water 46:2 412 392

[00039] Glycerinjsused asaplast icizerfo provide the proper elasticity for tiie:
film,(Table:1):-A plasticizer imparts:a ceitain level of flexibility tothe film by
decreasing its brittleness: Filins in thisexamplearé prepared using 3% glycerol.

5. which is  equivalentto  10-15% ofthe amountof polyiner used,
100040]. Tweeh80 is usedasa surfagtant.r a able.2i: Civile acidi5.used to:o adjust

10: epinephiine, Prompt oxidationof epinephinein.aqusous solutions resulls in a
colored inactive: product Which has beers reported. Therefore, diferent ypes of

ernbodiment, theadition ofsodim metabisufite s tstabilizes the wn,
15, foosy However,fms: formedEy  OES 1,1, 2:and Save b i a

formed a sigan;ransparert, flexioleand uniformfiler and thereforeitis selected
foro r  futher testing. TThe difference in stickitiess isP losy Sele 5 8the variation.of the-

28

25
of  the stiffness level ofthe film. iis caloulated a5the ratio of t e  appliedstress over
strain ona specific section.

13
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[00043] Elastics modullis=(Force-at coresponding strain/créss section-ares)
x41{corresponding strain).
100044] Now refering toFIG. 8;the  profile of the film Is illustrated showing a
smdllingrease in  the applied strain to the filmcauses a quick increase in stress

5 reaching a value oF 0.1. MP4 &t20  % strain level. As the strain increases further
above 20%, the'increase magnitude: in stress decreases; gradually until it reaches &
semi-plateauat value 0.16 MPa where %.stress is 80'%. The valueiof elastic
modulus is determined; at 1.325 MPa which is anindication ofvery good flexibility.of
tee fil: (Table 3).

100 [00045] Table 4:List  ofphysical propertiesof the optimizedfilm

Test TTT  Resu l ts

Elastic Modus. 1.32520.2 MPa

‘Thickness 0.2910:01mm:

‘ContentUniformity. 93% + 10%

15

of the rapidiy:dissolvingfilm. A uniform thickiiess across the:filrri as it directly
correlates with theaccuracy of thedose in the:fil. Drug:content in‘film is measuted
at  83% £10 indicatingHigh level ofconsistency of epinephrine dose:withinthe film

20 USP.
{00047} Now referfingfo FIG. 9, the:dissolutionprofile of epinephrine from the:
film in terms of rate and'extentin.simulatedsaliva isdetermined on. six samples of
the optimized film. More:than 90.% of epinephrine is released from the filmwithin 7.2
minutes:

25 [00048] Taste anddisintegration time: of theoptimized film:are evaluated on 6
Volunteers (Table 3). The disintegration fime.is the tite when the film;starts fobreak

14
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or disintegrates: Volunteers reported 10'-30 seconds disintegratiorfire (Table 3):
Thig complieswith the regulations set by United StatePharmecopeia (USP) for
disintegrationtittis of oral Tims {pot exceeding 30 seconds), Bith
epinephine is tasked efficiently according fo:valuntesrs commetits:(Table 5).Four

ress of

volunteers sensed no bitterness:of the film while thie other twoVolunteers.reported

slight to-very slight sensation ofbitterness;Moreover,no tongue constriction is
reportedby  anyof the volunteers. This data presents clear proofof the efficiency of
rapidly dissélving film in taste maskingthe bittémess of epinephrine and ah
indicationof strong potentialfor using a rapidly dissolving fim as-a replacement.

00049) Table5: /n vivo taste anddisintegrationtime evaluation of the
optimized epiviephring FOF.

Tongue 1. TT
| DisintegrationTimeVolunteer Bitterness: | ;

{  Constriction |

4 None. Note  ~40) seconds.

2 None None 1 ~10secsnds.

3 | Shent | None ~20'seconds

5 | Veysigt | None |  ~20seconds

6 Nome Nope |  ~30seconds

[00080] Maferials--Epinphierinehydrochloride, sodium mistabisuifite, eitric:acid
ioriohydrateand sodiurt citrate monabasic are purchasedfrom. Sigma Aldrich (St
Louis, MO); Lycoat® RS720:is obtained from Roquette(Lestrem, Fiance). Glycerin
and tween80 arepurchased from Fisher Chemicals (Pittsburg, PA). Xylitolis
purchased from Gallipot (St. Paul, MN). Tutti Frutti is obtained from LorAnn Qils
{Lansing, Mi). FilmPreparation—Several rapidly dissolving films aré-prepared by:a

solvent castifig techhique tochoose the-aptimunfilm formulation. The formulation

15

AMENDED SHEET - IPEA/US

EX2012, Page 175



PCT/US2017/060761 02.11.2018

PCT/US17/60761 20-04-2018

10

15

20

23

Attorney.Docket Number
24050.0001PET

REPLAGEMENT SHEET

Holitol‘are, dissolvedin war waler,The© soon then s placed ininas sonicator for fwo
t lds and then thesolution i€ left overnight to.gnsure therempyat.of all  entrappedair

i d EpinephiingHE I  aréaddedfo the solution ‘ori the next
dayatreroomn temperatutfe, , The mixture is then placed again in a:sonicatorfoi 40

stedby plastic
sheet using a stainless-steel bar applicator. The film is left fo  dry ovérnight:and is cut.
info 9mm? $amalt film: strips.

minutes. The mixture'is:then spread orito a-checkered paper cov

[60053] Physical properties-The thickness:and elastic:modulus-of the-optimized
film:is: evaluated using Bynardic:- Mechanical Analyzer (Q800DMA, TA instruments;
New Castle, DE). This is:important to-evaluate tensileproperties ofthe films. Three
strips of the Gptimized films are testedat 25.°C according to ASTMInternational Test
Method for Thin Plasticio Shesting (0682.03) &Fach fiims pusitfoped betes the

force per unit area MPs),
{08054] Drugcontentuniformity:Specificiareas are cut from six different filme
and weighted:to caluigte:the estimated.amountof:of digiin:eacharea. Filwis arethen

0.45.um fiers (Millipore:Corporation, Willipore, \Virifodron,© tay) andJ epinephrine
content'is assessedusingUViiini-1240 UV-Vis:Spectiophotometar Shimadzu,

Noth Brunswick, Na), 8‘Sixi stips:ca placed iif afferent 9 L'vessels containing 500.mi
Simulated Saliva.The:temperatiig:of thedissolution mediais set to:37 C and rpriv:is.
se t10 50 rpm. Samples are taken at different time points:throughot i tthe time-of the
experiment(15 mins); and: the amount'ofepinephring released in the, medias

determined byUVmini=1240UV-Vis Spectrophotometer (Shiftiadzu, Japan] at280

16
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[06056] Human taste patel--To-evaluate the palatability of optimized
‘epinephrine film;a taste evaluation study is performed on six healthy volunteers. The
Study is  carried out in  accordance with The Code.of Ethics. of theWorld Medical
Association (Declaration ofHelsinki),and all volunteers.are informed im:advance:of

5. the refated details-and {ie goal.of the study and their consents are.obtained.
‘Volunteersare asked to placethe film onthe iiterior $tirface of{hgir-buccalcavity
utititthie films fullydisintegrated. Volunteers then rinsed theirmouths with drinking

water. Volunteers have:to repoit their findings:of thepresenceof bitterness or'not,

any:fonguerestriction andhow [ong:it took for: full disintegration of the film.

16: [00057] Equivalent elements can be substituted for the ones set-forth above
such that they: perform: in substantially the: same manner i i i substantially the same

5

without. sacrificing: aif ofits: material advantages. The form herein before described
being merely exemplary and explanatory embodiment thereof. i t is .the:intention of
the following claims to:encompass: and include such: charges.

20

25

30°
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crams
1. A compound formulated as-a pharmaceutical composition in  a unit: dosage form

configured for sublingual or buceal administrationof a Formula;

whereinR isselected from the-group consisting of: -CHCHs, -CHCHCH3,<CH2-CHa-
Cl, -CHCH,-CH(CHCH2 (CH),~CHICH2(1),~CH(CHCHa(CHa), -CH2C(CHa)s,-
CHaCH2CHg, “CH2Cl, -CHal, -CHaF, H, C1, | ,  F, -CH{CHa)CH(CH3)z, ~-CH(CIICHICYz, -
‘CH{)CH{l)z, -CH(F)CH(F)z, -CH2CHCHz, -C(Cl)2CH(Cl)z, -C(HCH()2, ~CIENs, Cl .  ~
€CH2COCHa, -CHCOCI, -CH2CO0(), -CHz0CHs, -CHR{)(CH), -G{CHz(CH3), -

CHaCH(CH3)z, -CH2CH(C2, -CHzCH(}z, ~CHAC(Cl3, ~CH2C (1:  -CHICH2, -CHE)z -
C(CH3)2CH(CH3)z,-NH-C(CHs})3, -NH-CH(CH)z, -NH-CH2CHs, -NH-CHa, “SCH, -
SCH2CHs, -SCH(CH3)z, -SC(CHa)s, -CH2Cels and -CsHs or a pharmacelitically
acceptable sat thereof, wherein said compound has a LogP value inthe range of
about  0.5-6.0.

3. The compound ofclair.  1 wherein the compound is formulated in a unitdosageform
as 8 rapidly disselving filo.

4.Use of the pharmacetifical ‘corposition of claims 1or 3 in a-patient in.need of
anaphylactic treatment.
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SA compound.of a Formula:

and a pharmaceutically acceptable:carieror apharmaceutically aceeptable

s 6,  Acompbind o fa Formula:

Ww

19:
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7. A compound:o fa Formula;

. énd:a pharmagettically- acceptable carrierof a.phdmaceytiéally acceptable

excipient,whereinRy isrselectedfor the:group. consisting of: Chand|,

5 8& Agompoundof.a Formula:

16:

20:
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9. A tompistifd oF 4Formiila:

5 10: Acompound of a Formulai

Ho, MH.cig

LL ALN:  ’
x® Ry

‘aiid a phaimaceutieally acceptable cartier ora pharmacetitieally-acceptable:
excipient, wherein Reis Selected forthe group:consistingoff CHa,Cl  andi.

10:
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11. A compound o fa Formuia:

anid& pharmaceutically acgeptable: camist ora:pharmaceutically acseptable

CHzCHCHCH3, CHiCGE,CHa andCHF.

1%
]

12..A.compound of a Formula:

-and a pharmaceutically sdceptable carder'or a pharmaceutically acceptable:

excipient, wherein Reis selected forthe group ctinsistingof:H,Hy: €land

22
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183.A.corpound of aFormula;

aEda ;
Nimes /
Ra =f.

00Ox| =0 Ra
J 3Rar  j r

7

Ry R3

&

and a'pharmaceutically acceptable carrieror a pharmaceutically acceptable
‘excipient, wherein Rais selected forthe group consisting of: €1, { and CHa

5 14. A-methodto delivers prodrug o f  epineptifine comprising: the stepsof:  providing
epinephrine in a unit dosage form, formulated for sublingual or buccal administration,
‘wherein;the unit dosage form'is a:rapidly dissolving film, to apatient in  heed of
treatment thereof, wherein the prodrugsof epinephrine hasa Log P value'inthe
range ofabout0.5-8.0,

10 15

16. The method of claim14 wherein thie prodrugs of epinephrine has  a'Log P value
in  the range of about 1.0-5.0.

17.

18. Themethod ofclaim.14 further comprising; p rov id ingsaid prodrug ofepingphrine
3% inaunit dosage form to @ patient in need of anaphylactic treatment.
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19. Acompound of a:Formula;

Wherein R is selected fromthe group consisting of CHa, CH2CH, and CH(CH:)

wherein tigsotmpourid is fofmulated-in-a unit:dosage form as asublitigualorbuccal
5 administration,

20. Thé compound of claim;19, wherein the.compound: isselected:fromthe group

hydroxy-2{methylamiriojetiyl)«4,2-phenylene: bis(2:methylpropanoate); 4+(1-hydroxy-
2:(methylamino)ethy))-1,2-phenlyene dipropionate;.and a:pharmaceutically

10. aecceptable:carrier ora  pharmaceutically acceptable. excipient; wherein:the:
‘compound is formulated in  a unit.dosage-form as a rapidly dissolving; film.

21. Fhe compound of  claim 18; wherein the:compound is formulatedir & Unit dosage
form:as a rapidly:dissotvingfilo.

is. anaphylactic treatment.

20
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Ho, NH-cHg  Ho,  NH-cHg

RT Ri Ri=Cl cg  ¢ CHa
R4 CH3 CH3

Formula A 4-(1-hydroxy-2-(methylamino)ethyl)-1,2-phenylene
bis(3-methylbutanoate)

ClLogP: 2.0114

FIG. 2A  FIG.  2B

Ho, MNH-chg Ho, NH-ch j

R2=CH3
09 ,  Rec 0 .2?  5

R Ra CH3 CHg3
2 R CH3

Ro Ro Rp "2 CH3  GH,  CH3

4-(1-hydroxy-2-(methylamino)ethyl)-1,2-phenylene
Formula B bis(3,3-dimethylbutanoate)

CLogP: 2.8094

FIG. 2C FIG. 2D
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d lo) R3=Cl o Oo
oO R3=I c l

ClL . .  R3  c l  C l

R
R3 3 4-(1-hydroxy-2-(methylamino)ethyl)-1,2-phenylene

bis(2,2-dichloroacetate)
Formula C ClLogP: 1.4494

Gs
NH

HO Ho  NH-cHg

R4=ClI
R4=1

o_9  P
Oo Oo

R4 a &R4Rs 4 Ra c ia®  c l

Formula D 4-(1-hydroxy-2-(methylamino)ethyl)-1,2-phenylene
bis(2,2,2-trichloroacetate)

CLogP:  2.8554

FIG. 3C FIG. 3D
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Ho, NH-chg  Ho,  NH-cHj

R1=CH3

of Tog, HE o f  roRy 1 CH3 CH3
R CH

4-(1-hydroxy-2-(methylamino)ethyl)-1,2-phenylene
Formula E bis(2,3-dimethylbutanoate)

CLogP: 2.6294

Ho, NH-chg  Ho, MNH-cHg

R2=CH3
R2=Cl
R2=1

Oo Oo (Oe )
0) O r  oO oO

CHR2  Rk CH3 3R: CHRo RpRp 2 2 CH3CHag, SH3
Formula F 4-(1-hydroxy-2-(methylamino)ethyl)-1,2-phenylene

bis(2,3,3-trimethylbutanoate)
CLogP: 3.4274

FIG. 4C FIG. 4D
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5/9
CHgNH Ho,  NH-chg

HO R1=H
R1=1
R1=Cl
R1=CH2CH2CH3
R1=CH2CH2CH2CH3 OO

o  R1=CH2CI 0 0o. 0 O R1=CH2I
Y hd  R1=CH2F Fo

R1
Rq 4-(1-hydroxy-2-(methylamino)ethyl)-1,

2-phenylene dicarboniodidate
Formula G CLogP: 1.0854

F IG .  5A  F IG .  5B

Ho,  NH-cHj Ho,  MNH-cHg

OO OO
0) © 0) 01 |

CHa  CH3

4-(1-hydroxy-2-(methylamino)ethyl)-1, 4-(1-hydroxy-2-(methylamino)ethyl)-1,
2-phenylene bis(2-iodoacetate) 2-phenylene dibutyrate

CLogP: 0.3834 ClLogP: 1.2134

FIG.  5C  F IG .  5D

AMENDED SHEET - IPEA/US

EX2012, Page 189



PCT/US17/60761 20-04-2018 PCT/US2017 /060761  02 .11 .2018

Replacement  Sheet

6/9

NH Ho,  NH-cHj
HO

(ONOR2=H
d & © Ra=cH3 o o

O R2=Cl _
R2=1 =

R Re
2 4-(1-hydroxy-2-(methylamino)ethyl)-1,2-phenylene

(2E,2'E)-bis(but-2-enocate)
Formula H CLogP: 1.2054

Ho,  NH-cHg Ho,  NH-cHj

R3=CI
R3=1

0 O R3=CH3 OO
oO Oo ©) Oo

Rs CH CH3R3 3
Rs  R3 CH3  CH3

Formula  I
4-(1-hydroxy-2-(methylamino)ethyl)-1,2-phenylene

bis(2-methylbutanoate)
CLogP: 1.8314
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r o
/=°

4-(1-hydroxy-2-(methylamino)ethyl)-1,
2-phenylene diacetate

CLogP: -0.9026

FIG. 7A

/
Ho NH

Oo
(®

a
4-(1-hydroxy-2-(methylamino)ethyl)-1,

2-phenylene dipropanoate
CLogP: 0.1554

FIG. 7C

PCT/US2017/060761 02.11.2018

Ho NH

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

ClogP:  0.7733

FIG. 7B

/
Ho NH

Oo
Oo

RK i

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

ClLogP: 1.5714

FIG. 7D
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St
ra

in
 (%

)

20

FI
G

. 8

-2
0

I
Te) o
Qo0

.2 I
v.
o0.

15
4

Stress (MPa)

AMENDED SHEET - IPEA/US

EX2012, Page 192



PCTIUS17/60761 20-04-2018 PCT/US2017/060761 02.11.2018

Replacement Sheet

9/9
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APPL.NO: BOTATSEB THEIRS,
APPLICANT:

FILED:
TITLE:

Article34 Letter

Dear Gifs:

REPLACMENT FIGURES. 2-6are herewith submitied te:gorrect.confusion paused

by the: renumbering of the drawing perthe PCT requirement. ie  cgi fares

Sequénitial, thiis cdusihg confusion regardingthe structure number,

“The:specification has:been ipdated to remove theconfusion between structure

teferenceand figure niimbiérs that was inadvertently caused by the:submission:of

renumbered figures. No new mat teris. added: Thereference paragraphs are fo the
replacement Epecification as filed herewith:

Claint 1has-been ariendedto  statidardizé the nomenclature:according:to the

suggestionaf theexaminerdnd to.incorpsratethe subject:matter of claim 2:and 15.

Glaims2canceled,

Claim. 3:amended t6:depénd-on claim 1..

Arihssyiy 10012 ]  ar

~ selectedforthe groupcorisisting:

Gigim 6is amended to bear independent clair dnd to add the gomMpéundof formula

B. Suppat FIG, 2-8hd [0042] dnd  [0023] andithe rgroup GHz

EX2012, Page 194



PCT/US17/60761 20-04-2018 PCT/US2017/060761 02.11.2018

Claim 7's.amended to bean independent claim andto addthe compoundof formula

C. Support FIG, 3 and{0013}:and [0024].

D. SupportFIG. 3 and'[0013):and [0024].

Claim Yiis-amended to-be an independent claim andto sidd'the compoundof formula

E. Support FIG: 4 and[0014]dnd [0025}andthe rgroup:CHa

formulaF. Support FIG. 4.and [0074]and [0025] and the r group CH

Claim 11is:amended toe an independent claim andto add thecompoundof

formulaG. Support FIG: §:and [0015] and [0025].

Claim 13is.amended tobe an.independent claim and-ta add thecompound of

formula 1. Support FIG. §.and [0C16} and[0027].
Claim 44: epinephrine was:deleted.and the: LegFP value:in.the range of abouti0.5-

8:0.for the prodrug:fromclaim15 was added.

Claim 16: original.

Claim17  cancelled.

Claim18original.

Claim 19° reformat CHEHGHa 0 CH(CHs)e and deleterstructure: GCHICHICH)

Clair 20. strublure 4-(1-hydroxye2-(rethylaming)

Claim 21  ariginal.

Claim 22 amended to-depend,on claim19:
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Coiiments:

i t is  noted that claim 1is anticipated bya: compound at.col’5, designated as.

compound:7. Boderteaches compound 7 has the R group -C(CH3)3. However, the

appl icanthas selected the claimed R group-based on'log Pvalues (asclaimed)-and
not or @ny other. physical chemical factors: Thus,the disclosure in Bodor dees not

discloseor suggest the.claimed compoundsto oneskil ledin the art. The-same

argument applies fo theobviousness of claims 5,11and"13,

Regarding claims1-4, it'is:beyondthe knowledgeof 'someone:skillful in the:art

to.combine:the: teachings ofRawas-Qalaji and Bodor to come up-with:the concept of

modifying Bodor's:compounds in structure{ (a general formula for epinsphrine
prodiug dedivatives), whichhe teaches forthe treatment of hemorrheids.as a topical

rectal application and then apply Rawas-Qalaji teachings to  modify theapplicationin

order to treat-anaphylactic shock:by sublingual or butcal gbsorption. Bedors

compounds structureHl:and 11are not'epinephrinederivatives andare not effective

‘to combine:the t each ingsof Rawas-Qalaji with Bodorto obtain tHe claimed: invention.

There is no scientific rationale to useBodor's:compounds foranaphylaxis-ashe

teachesfor the t r ea tmen tof hemorrhoids (topical rectal application). On'the other

hang: Rawas:Qalaji teach about treatinganaphylaxis bysublingualor biiceal
absorption ofepinephrine. Bodordoesi’tteach that ahy cotfipouids included in

teaches that his compounds-are active:focally inthe fectal area. Usually,

Hemorrhoids are treated focally and not:by oral ersubl ingualroute: (this is a medical

Fact):It  is:riovel for someone to p roposethat Bador's compounds can be:tsédfo
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treat anaphylaxis:and it  is  beyond the knowledgeof someone skiliful in the-art:Inthe

present invention epinephrine prodrugs areabsorbed by sublingual fissues then
cleavedinplasma inorderto release epinephrine.

Claim 1 has beenamendment: “A compound formulated asa pharmaceutical

gompbsitionint & unit dosage form configured for'sublingual or buccal administration”

Regaiding claim 5, Bodor teaches compound 17which Has R group -

CHCHCH2ZCHCH?2; however, this compound is:not seteut in any of the:pending.

claims. Bodors comipound 17 has two side chains of six carbons each-withtwo

double bonds while the compourid.in. 2A[0023]has twe side chains of 4carbons

Bodor doesn't have thepropyl substituent branchingoff the: third carbonof the
hexadienoy! moiety.”

Regarding claim 11, in compound 5G [00028] we have listed R1as -

CHICHICHS or -CHICH2CH2CHA, Bodor feaches away from RY as -CH2CH2CH3

or-CH2CH2CH2CH3. i n  fact, compound 17 in'Bodor patent has :R listed:as

CH2CHZCH2EHI.1is notedthat: *bul.the compound of Boder doesn't teach:any of

the-substituents exactly” whichis.a.truecomment.Our argument, why would:

someone skilled inithe artlook atBodor's:compound17 and reduce the numberof
sidechains to-4.and saturate two:double bonds?
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Regarding claim 13, compound 8f parg [0027] whenihe Ris CHS in

{CH3)CH2(CHSY,

and not-as recitedin'the opinion onpatentabi l i tyRS -CH2CH2CH2CHS:In

compound 17, Bador fedches away. fron the: claimed subgroup.In compound 17-

Bodor teaches Ras -CHCHCH2CHCHZ with two double bonds. There.are no double,

bends incompound61. Whenthe R3 group. inicompaund 61is CHS, the ester side

chain will:becomie:GH2(CHB)CHZ(CH3) and not as:stiown by thereviewerR3:-

CHICHZCHZCHE. Claim 13:does not claim CH2ICH3JCH2(CH3Yas an B group.
In'compound 17, Bodor teaches: away from this subgroup: In compound 17,

Since there are no double bonds incompound8l,and consideringthe reviewer's
gamment“put the compoundof Bador doesn't teach the branching of R3 group or

any of the:R3 substituent directly’, we find the comparison between Bodor

compound 17 and compound 61not clearly justified

tract; it canbe oxidizedin the intestinal.lumen and canlose itsefficacy: Bodor

teaches about using:epinephrine prodrugs rectally to treathemorrhoidsand to
overcome: the stability problem. Bodor dogs not teach about thesystemic

aboutthe use ofepinephrine in fast dissolving tablets but doesnot teach about using

Log P{o evaluate epingphrine:or the-design ofnew. prodrugs toimprove:systemic
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absarplion. Neither Rawas-Qalaji and:Bodor de not teach about enhiaricing the:

membrane permeability by increasing.lipophificity:ofthe prodrug molecules. itis
highly un l i ke l yfor someone skillful-inthg artto combine theteachings ‘of Rawas-
Qalajiand Bodor with log P:and propose that increasing log:P between 0.5:6 can:

increase sublingual permeability. Consequently; the presently formatted claims arg

riot disclosed or suggested in the prior art:
Claims 19-22 structure 4-(1-hydroxy-2-(methylaminojethyl)-1,2-phenylene

bis(2,2-dimethylpropancatewas deleted. The remaining compoundsare not
disclosed:o r  suggestedinthe citedart,

and havetechnicalI

Susan B. ; Sires.‘Agent of record 31327
20  Diidley Suite! 03
Teiapnone. N:

mas April 20,2018
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AMENDMENTS TO THE CLAIMS

1. {previously presented) A compound formulated as a pharmaceutical composition in a

unit dosages form configured for sublingual or buccal administration of  a Formula:

wherein R is selected from the group consisting of  ~CHCH;, -CHCOHCOH;, -CH-CH-C,

-CHOHE -CHICHOH: (GF), -CH{HOH(1), ~-CH{OCH)CH{CHa}, -CHO{CHada, -
CHaCHOHs, ~OHeCE -CHaf, ~CHF  HL, CL LF ,  -CH{CH}CH{CHa), -CH{CHCH{C, ~

CH{BOH: ,  -CHFCH{F) ,  ~-CHzCHCH:, -C{CHOH{CH2, ~CRCH,  -C{Ch, C ia ,  -

OHO0C0H,, -CHC00E!, -CHCO0), -OHOUHs, ~-CHUIN OHS), -C{OCh{CHa}, -
CHaOH{CH3), ~-CHOH{Ch:, ~-CHoCHY, ~-OH2G{Ca, -CHaC { i } ,  ~-CH{CH, -CHlY, -

C{OHIRCH{CHI)2, -NH-C{CHaY a, -NH-CH{CHa), -NH-CHzCHs, ~-NH-CHs, -SCHa, -
SCHOHs, ~-SCH{CH3, -SC{CHa)s, ~UHelsMs and -Cshs or a pharmaceutically

accepiable sali thereof, wherein said compound has a Log F value in the range of about

2. {canceliad)

3. {previously presented) The compound of  claim 1 wherein the compound is formulated

in a unit dosags form as a rapidly dissolving film.

4.-13 {cancelled}
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14. { previously presented) A method to deliver a prodrug of epinephrine comprising:

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, to a

patient in need of  treatment thereof, wherein the prodrugs of epinephrine has a Log P

value in the range of about 8.5.8.0.

18. (cancelled)

Ea  J

18 .  {original} The method of claim 14 wherein the prodrugs of  epinephrine has a Log P

valus in the range of about 1 .08 .0

17. (cancelled)

18. {original} The method of dam  14 further comprising: providing said prodrug of

apinephring in a unit dosage form to a patient in need of anaphylactic treatment.

19. {previously presented) A compound of a Formulas

wherein R is selected from the group consisting of! CHa, CHOHs, and CH{CHsk
wherein the compound is formulated in a8 unit dosages form as a sublingual or bucesl

administration.

20. { previously presented) The compound of claim 18, wherein the compound is

selected from the group consisting oft 4-{1-hydroxy-2-{msthyvlaminoethyl}-1,2-

phenlyvens di-acstate; 4-{1-hydroxy-2{methylaminojethyl}-1, 2-phenviens bis{2-

4
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methyipropanoats); 4-(-hydroxy-d-{methylaminolethyi}-1,2-pheniyvene dipropionate;

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.

21 {original} The compound of claim 19, wherain the compound is formulated In a unit

dosage form as a rapidly dissolving film.

22. {cancelisd).
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AMENDMENTS TO THE SPECIFICATION

Fage 1, just below the title, inser the following headings and paragraph:

CROSS REFERENCE TO RELATED APPLICATIONS:

This application is a § 371 National Stage Application of POTAUSTIBOTE

application filed 08-NOV 2017 and US .  provisional patent application Serial No.

§2/421.318 filed 13-NOV-2018, under 35 USC § 11Ha  {hereby specifically

incorporated herein by reference).

{601 STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR
DEVELOPMENT:
B03  Nong.
REFERENCE TO SEQUENCE LISTING, A TABLE FOR A COMPUTER PROGRAM

LISTING, COMPACT DISC APPENDIX

HEIRS None.

EX2012, Page 203



PTO/AIA/O1 (06-12)
Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act o f  1995, no  persons are required to respond to a collection of  information uniess i t  displays a valid OMB control number.

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

Title of Pharmaceutical Formulation for Sublingual or Buccal Delivery of Epinephrine
Invent ion

As the below named inventor, | hereby declare that:

This declaration a t iis directed to: H The attached application, or

[ ]  United States application or PCT international application number

filed on

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

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

WARNING:
Petitioner/applicant is cautioned to avoid submitting personal 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 PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. [ f  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 the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance o f a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Dr. Hassan Almoazen Date (Optional). d=  30  —2014Inventor:

signature: __ HO 95am ALMOA CEH

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor.

This collection o f  information is  required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an  application. Confidentiality is  governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to  take 1 minute to
complete, including gathering, preparing, and submitting the completed application form to  the USPTO. Time will vary depending upon the individual case. Any
comments on  the amount of time you require to  complete this form and/or suggestions for reducing this burden, should be  sent t o  the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA  22313-1450. DO  NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner fo r  Patents, P.O. Box  1450, Alexandria, VA 22313-1450.

I f  you  need  assistance in  completing the form, call 1-800-PT0-9199 and  select option 2.
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Application Number:

Fil ing Date:

Ti t le  o f  I nven t ion : PHARMACEUTICAL FORMULATION FOR SUBLINGUAL OR BUCCAL DELIVERY
OF EPINEPHRINE OR A PRO-DRUG THEREOF

First Named Inventor/Applicant  Name: Hassan Almoazen

Filer: Susan Bennett Fentress

Attorney Docket Number: 24050.0001US

Filed as Small Entity
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BASIC NATIONAL STAGE FEE 2631 1 150 150
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EFS ID :  35922700

Application Number: 16347625

International  Application Number: PCT/US2017/060761

Confirmation Number: 8118

Ti t le  o f  I nven t ion : PHARMACEUTICAL FORMULATION FOR SUBLINGUAL OR BUCCAL DELIVERY
OF EPINEPHRINE OR A PRO-DRUG THEREOF

First Named Inventor/Applicant Name: Hassan Almoazen

Customer  Number: 76447

Filer: Susan Bennett Fentress

Filer Authorized By:

Attorney Docket Number: 24050.0001US
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756241

1 Transmittal of  New Application 371transmital.pdf no 3
378a54a332d8325178956d45342ef31f45¢1]

of7f

Warnings:

Information:

1509151

2 Application Data Sheet ads.pdf no 7
74e2db340be00bfaab95b8abfcfoc055c4bal

Warnings:

Information:

This is not an USPTO supplied ADS fillable form

605218

Information Disclosure Statement (IDS) .3 ids.pdf no 4
Form (SB08 )  3ad8ec3al1617171147c245b5feff665ea1f82)

efo

Warnings:

Information:

This is not an USPTO supplied IDS fillable form

237418

4 Non Patent Literature ArunArya.pdf no 8
b1377e130c98a6alccb6de035250b733937

Warnings:

Information:

2327476

5 Non Patent Literature PCTUS17607report2.pdf no 43
6b0c5f15be97f2ec4bf30e0033bad26c87f8

abb6

Warnings:

Information:

647745

6 Non Patent Literature PCTUS1760761report.pdf no 10
19e643e1e599ef19eb27395fd95c368a6af6)

6adb
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Warnings:

I n fo rmat ion :

Non  Patent  L i terature pubchem492.pdf

160033

929d07c99b648c33109993bff6f45a539826)
bb8d

no 14

Warnings:

I n fo rmat ion :

Non  Patent  L i terature Qalref.pdf

240793

€9399c684b4cd5f59cf14a90ba70b914b95(
aef2

no

Warnings:

I n fo rmat ion :

Non  Patent  L i terature rawas-galaji.pdf

198659

be585a42498a00464ee82f1d70ba7d8e6d0|
705b7

no

Warnings:

I n fo rmat ion :

10 Non  Patent  L i terature SINGH.pdf

145005

baa03ce8b2d9ea285e99dabaaesfff7ad%aa
7cc3

no

Warnings:

I n fo rmat ion :

11 Non  Patent  L i terature pubchem.pdf

160033

13214c6ca958d804a7d7a2315561db4962d
23f0a

no 14

Warnings:

I n fo rmat ion :

12 Petition t o  make special under Patent
Prosecution Hwy

pph.pdf

296855

2efd80599c5d7b9f91bd9f2061d87b5716¢
03646

no

Warnings:

I n fo rmat ion :

13
Petition t o  make special under Patent

Prosecution Hwy chapter2.pdf

2329430

383d102e1691fb5c0c4285454830b8267e8d|
36108

no 43

Warnings:

I n fo rmat ion :
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648028

14 Non Patent Literature hussain.pdf no
e727f9aff3d92183e53af787da0970e3102d

3cdb

Warnings:

Information:

214976

15 Claims preliminaryamendmentclaims. no
pdf

008b2c91e4c8aflad5e67717d995398bb22)]
9f205

Warnings:

Information:

57232

16 Specification preliminaryamendmentspec. no

p Sbf2a4531eb8%a5c148c18a5c0dcdcfée67b|
7107

Warnings:

Information:

142021

17 Preliminary Amendment preliminaryamendmentupdate no
-P 219fe3882275af09d 1f9dec5e1564457b947

1753

Warnings:

Information:

146864

18 Oath or  Declaration filed decupdated.pdf no
bca53beee404cddc753bb9e03e28b7608ef

be27e

Warnings:

Information:

29822

19 Fee Worksheet (SB06) fee-info.pdf no
be3569098a21bf90a860007816f0b93682b)

783a2

Warnings:

Information:

Total Files Size ( i n  bytes): 10853000
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This Acknowledgement Receipt evidences receipt on  the  noted date  by  t he  USPTO of  t he  indicated documents,
characterized by  t he  applicant,  and  including  page  counts, where  applicable. I t  serves as evidence o f  receipt similar to  a
Post  Card ,  a s  descr ibed  i n  MPEP  503 .

New Applications Under 35 U.S.C. 111
I f  a new  application is  be ing  f i led  and  t he  application includes the  necessary components for  a f i l ing  date  (see 37 CFR
1.53(b)-(d)  and  MPEP 506), a Filing Receipt  (37  CFR 1.54)  will be  issued  i n  due  course  and  t he  da te  shown  on  this
Acknowledgement Receipt will establish t he  f i l ing  date  o f  t he  application.
National  Stage of  an  International  Application under  35 U.S.C. 371
I f  a timely submission to  enter  the  national  stage o f  an  international  application is  compliant w i th  t he  condit ions o f  35
U.S.C. 371 and  other  applicable requirements a Form PCT/DO/EO/903 indicating acceptance of  t he  application as a
national stage submission under  35 U.S.C. 371 will be  issued i n  addi t ion  to  t he  Filing Receipt, i n  due  course.
New International  Application Filed w i th  t he  USPTO as a Receiving Office
I f  a new  international  application is being  f i led  and  t he  international  application includes t he  necessary components for
an  international f i l i ng  da te  (see PCT Article 11  and  MPEP 1810) ,  a Notification o f  t he  I n te rna t i ona l  App l i ca t i on  Number
and  o f  t he  International F i l i ng  Date  (Form PCT/RO/105) will be  issued  i n  due  course, subject  t o  p rescr ip t ions  concern ing
national security,  and  t he  date  shown  on  this  Acknowledgement Receipt will establish t he  international f i l ing  date  o f
t he  application.
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docket no. 24050.0001U8

INTHE UNITED STATES PATENT AND TRADEMARK OFFICE

CONFIRMATION NO Unassigned

APPLICATION NG.  Unassigned (371 application of PCT/USATIEOT7ET)

FH.ED: Concurrently Herewith

ART UNIT: Unassigned

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

PRELIMINARY AMENDMENT

Dear  Sir:

Prior io the initial examination on the merils, please amend the above-identified
applications as follows:

Amendments tv the Specification: begin on page 2 of this paper.

Amendments to the Abstract: none.

Amendments  to  the  Cla ims:  begin on page 3 of  this paper.

Amendments fo  the  Drawings:  Nona.

Remarks/Arguments: begin on page 8 of this pager.
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docket no. 24050.0001U8

Remarks:

This application is a § 371 National Silage Application of

POTAISTIBO7EY application filed 11-08-2017 wherein claims 1. 3-14,18,18-

22 were found in the International Pratiminary Report on Patentability { as

amended by article 34) to be novel, non-obvious and have technical merit.

Applicant respectfully submits that the pending claims are in condition

for allowance based on the patent prosecution highway request filed

herewith. The Commissioner is hereby authorized to charge payment of any

fees associated with this communication or credit any overpayment {o

Deposit Account No, 80-1480,

Respectfully submitted,

Susan  B Fentress!
Susan B. Fentress, Agent of Record
Reg. No. 31327
20 8 Dudley, No B03
Memphis, Tennesses 38103
Telephone No. (801) 525-1455
Dated: May  6 ,  2018
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505463233 05/07/2019
PATENT ASSIGNMENT COVER SHEET

Electronic Version v1.1
Stylesheet Version v1.2

EPAS ID: PAT5510036

SUBMISSION TYPE: NEW ASSIGNMENT
NATURE OF CONVEYANCE: ASSIGNMENT

CONVEYING PARTY DATA
Name Execu t i on  Date

DR HASSAN ALMOAZEN 05/06/2019

RECEIVING PARTY DATA
Name: IONO PHARMA, LLC
Street  Address: 3133  H ILL  LAKE  DRIVE

City: BARTLETT
State/Country: TENNESSEE
Postal  Code:  38135

PROPERTY NUMBERS Total: 1

Property  Type Number

Appl icat ion  Number: 16347625

CORRESPONDENCE  DATA

Fax Number:

Phone:
Email:
Correspondent Name:
Address L ine  1 :
Address L ine  4 :

9013716664
susanbfentress@gmail.com
SUSAN B FENTRESS
20 DUDLEY ST SUITE 601
MEMPHIS, TENNESSEE 38103

Correspondence will be  sent to  the e-mail  address first; if that is unsuccessful, i t  will be  sent
using a fax number, if  provided; if that is unsuccessful, i t  will be  sent via US  Mail.

ATTORNEY DOCKET NUMBER: 24050.0001US
NAME OF SUBMITTER: SUSAN B FENTRESS
SIGNATURE: /susan b fentress/

DATE SIGNED: 05/07/2019
This document serves as an Oath/Declaration (37 CFR 1.63).

Tota l  Attachments: 2

source=assignmenthalmoazen2019#page1.tif
source=assignmenthalmoazen2019#page?2.tif
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ASSIGNMENT FOR APPLICATION FOR PATENT

WHEREAS,

Hassan Almoazen

(hereinafter referred to as “Assignors”) have invented a certain invention (the

‘Invention”) entitled:

PHARMACEUTICAL FORMULATION FOR RAPID DELIVERY OF EPINEPHRINE

for which application (the “Application”) for Letters Patent in the United States has been
filed; and

WHEREAS, the Application was filed on May 6, 2019 and has been assigned
Serial No. 16/347,625 of the same title; and

WHEREAS, it is the intention of Assignors that patent rights in and to the
invention, and any and all improvement thereto, shall belong to:

lono Pharma, LLC
3133 Hill Lake Drive
Bartlett, TN  38135

(hereinafter referred to as “Assignee”); and

WHEREAS, Assignee desires to acquire the entire right, title and interest in and
to the Application, and the Invention, and in and to all embodiments of the Invention
heretofore conceived, made or discovered by Assignors, and in and to any and all
patents (including but not limited to continuation applications, CIP applications and
reissue patents), inventor's certificates and other forms of protection (hereinafter
referred to as “Patents”) thereon granted in any and all countries and group of countries;
and

WHEREAS, Assignors intend to assign said rights.

NOW, THEREFORE, in consideration of One Dollar ($1.00) and other good and
valuable consideration, acknowledged by said Assignors to have been received in full
from Assignee:

1. Said Assignors hereby sell, assign, transfer and convey to Assignee the full and
exclusive right, title and interest (a) in and to the Application and the Invention; (b) in
and to all rights to apply for patents on the Inventions in any and all countries pursuant

1
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to the International Convention for the Protection of Industrial Property or otherwise; (c)
in and to any and all Application filed and any and all Patent granted on the Inventions
in any and all countries, including each and every Application filed and each and every
Patent granted on any application which is a division, substitution, continuation or CIP of
said Application; and (d) in and to each and every reissue or extension of  any said
Patents.

2. Assignors covenant and agree to cooperate with Assignee to enable Assignee to
enjoy to the fullest extent the right, title and interest to the Invention herein conveyed in
any and all countries and groups of countries. Such cooperation by Assignors shall
include prompt production of pertinent facts and documents, giving testimony, execution
of petitions, oaths, specifications, declarations or other papers, and other assistance all
to the extent deemed necessary or desirable by Assignee (a) for perfecting in Assignee
the right, title and interest herein conveyed; (b) for prosecuting any of the Applications;
(c) for filing and prosecuting substitute, divisional, continuing or additional applications
covering the Invention; (d) for filing and prosecuting applications for reissuance of any of
the Patents; (e) for interference or other priority proceedings involving said Inventions;
and (f) for legal proceedings involving said Inventions and any application therefore and
any Patents granted thereon, including without limitation opposition proceedings,
cancellation proceedings, priority contests, public use proceedings, infringement actions
and court actions; provided, however, that the reasonable travel, business and legal
expenses incurred by Assignors in providing such cooperation shall be paid by
Assignee.

3. The terms and covenants of this Agreement shall inure to the benefit of
Assignee, its successors, assigns and other legal representatives, and shall be binding
upon Assignors, and Assignors’ respective heirs, legal representatives and assigns.

4, Assignors hereby warrant and represent that Assignors have not entered into
and will not enter into any assignment, contract, or understanding in conflict herewith.

Assignors have executed and delivered this instrument to Assignee on the date
indicated below.

Assignor’s Signature: Hassan  AL/MoATén/ Date: S —6-20 l4
Hassan Almoazen
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UNITED STATES DEPARTMENT OF  COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER  FOR  PATENTS

P.O. Box  1450
Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION NO.  FILING DATE FIRST NAMED  INVENTOR ATTORNEY DOCKET NO.  | CONFIRMATION NO.

16/347,625 Hassan Almoazen 24050.0001US 8118

76447 7590 07/26/2019 AMINE
Susan B .  Fentress
Veritay Group, IP
20 Dudley St
Su i te  803  ART UNIT PAPER NUMBER

Memphis, TN  38103

NOTIFICATION  DATE DELIVERY  MODE

07/26/2019 ELECTRONIC

Please find below and/or attached an  Office communication concerning this application or  proceeding.

The time period for reply, i f  any, is set in  the attached communication.

Notice of  the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):
eofficeaction@appcoll.com
sfentress @ veritaygroup.com

PTOL-90A (Rev. 04/07)
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Commissioner for Patents
United States Patent and Trademark Office

P.O. Box 1450
Alexandria, VA  22313-1450

www.uspto.gov

In  re Application of
Almoazen, Hassan
Application No. 16/347,625 :
Deposited: 06 May 2019 : DECISION ON  PETITION
For PHARMACEUTICAL :

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

This is a decision on the request to participate in  the Patent Prosecution Highway (PPH) program
and the petition under 37 CFR. § 1.102(a), filed 06  May 2019, to make the above-identified
application special.

The request and petition under 37 CFR § 1.102(a) are GRANTED.

DISCUSSION

A grantable request to participate in  the PPH pilot program and petition to make special require:

1. The U.S. application for which participation in  the Global/IP5 PPH pilot program is
requested must have the same earliest date, whether this is the priority date or filing date, as
that of  a corresponding national or regional application filed with another Global/IP5 PPH
participating office or a corresponding PCT international application for which one of  the
Global/IP5 PPH participating offices was the International Searching Authority (ISA) or the
International Preliminary Examining Authority (IPEA);

2. Applicant must:
a. Ensure all the claims in  the U.S. application must sufficiently correspond or be
amended to sufficiently correspond to the allowable/patentable claim(s) in  the
corresponding Office of  Earlier Examination (OEE) application and
b. Submit a claims correspondence table in  English;

3. Examination on the merits of  the U.S. application has not begun;

4. Applicant must submit:
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Application No. 16/347,625 Page 2

a. Documentation of  prior office action:
i .  a copy of  the office action(s) just prior to the “Decision to Grant a Patent”
from each of  the Global/IP5 PPH participating office application(s) containing
the allowable/patentable claim(s) or
i i .  if the allowable/patentable claims(s) are from a “Notification of  Reasons
for Refusal” then the Notification of  Reasons for Refusal or
i i i .  if the Global/IP5 PPH participating office application is a first action
allowance then no office action from the Global/IP5 PPH participating office
is necessary should be indicated on the request/petition form or
iv. the latest work product in  the international phase of  the OEE PCT
application;

b. An  English language translation of  the Global/IP5S PPH participating office action
or  work product from (4)(a)(i)-(ii) or  ( iv)  above; and

5. Applicant must submit:
a. An  IDS listing the documents cited by the Global/IP5 PPH participating office
examiner in  the Global/IP5 PPH participating office action or work product (unless
already submitted in  this application) and
b. Copies of  the documents except U.S. patents or U.S. patent application
publications (unless already submitted in  this application).

The request to participate in  the PPH pilot program and petition comply with the above
requirements. Accordingly, the above-identified application has been accorded “special” status.

Telephone inquiries concerning this decision should be directed to JoAnne Burke whose
telephone number is (571) 272-4584.

All other inquiries concerning the examination or status of  the application are accessible in  the
PAIR system at fifip://portal.uspio.gov/.

This application will  be forwarded to the examiner for action on the merits commensurate with
this decision once this application’s formality reviews have been completed.

/JOANNE L BURKE/
Lead Paralegal Specialist, OPET
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNTTED STATES DEPARTMENT OF  COMMERCE
United States  Pa ten t  and  Trademark  Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450
Alexandria, Virginia 22313-1450
WWW.uspto.gov

U.S. APPLICATION NO. FIRST NAMED  INVENTOR ATTY.  DOCKET NO. |
16/347,625 Hassan Almoazen 24050.0001US

76447  | INTERNATIONAL APPLICATION NO.

Susan B. Fentress PCT/US2017/060761
Veritay Group, IP LA .  FILING  DATE PRIORITY  DATE

20 Dudley St 11/09/2017 11/13/2016
Suite 803
Memphis, TN  38103 CONFIRMATION NO.  8118

371 ACCEPTANCE LETTER

OTL
NOTICE OF ACCEPTANCE OF APPLICATION UNDER 35 U.S.C 371 AND 37 CFR 1.495

The applicant is hereby advised that the United States Patent and Trademark Office, in its capacity as a
Designated / Elected Office (37 CFR 1.495), has ACCEPTED the above identified international application for
national patentability examination in the United States Patent and Trademark Office.

The United States Application Number assigned to the application is shown above. A Filing Receipt will be
issued for the present application in due course. THE DATE APPEARING ON  THE FILING RECEIPT AS  THE
"FILING DATE or 371(c) DATE" IS THE DATE ON WHICH THE LAST OF THE 35 U.S.C. 371 (c)(1) and (c)(2)
REQUIREMENTS HAS BEEN RECEIVED IN THE OFFICE. THIS DATE IS SHOWN BELOW. The filing date of
the above identified application is the international filing date of the international application (Article 11(3) and 35
U.S.C. 363)

05/06/2019
DATE OF RECEIPT OF 35 U.S.C.

371(c)(1) and (c)(2) REQUIREMENTS

The following items have been received:

+ Indication of Small Entity Status
+ Copy of the International Application filed on 05/06/2019
+ Copy of the International Search Report filed on 05/06/2019
+ Preliminary Amendments filed on 05/06/2019
« Information Disclosure Statements filed on 05/06/2019
+ Inventor's Oath or Declaration filed on 05/07/2019
+» Request for Immediate Examination filed on 05/06/2019
+ U.S. Basic National Fees filed on 05/06/2019
+ Assignment filed on 05/07/2019
+ Assignee Statement for PGPUB filed on 05/06/2019
+ Authorize Access to Search Results filed on 05/06/2019
+ Priority Documents filed on 05/06/2019
+ Authorization to Permit Access filed on 05/06/2019
+ Application Data Sheet (37 CFR 1.76) filed on 05/06/2019

page 1 of 2

FORM PCT/DO/EO/903 (371 Acceptance Notice)
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Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5)

ROSA M WEST

Telephone: (571) 272-1019

page 2 of 2

FORM PCT/DO/EO/903 (371 Acceptance Notice)
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNTTED STATES DEPARTMENT OF  COMMERCE
United States  Pa ten t  and  Trademark  Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450
Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION
NUMBER

FILING or
371(c) DATE

GRP ART
UNIT FIL FEE  REC'D ATTY  DOCKET.NO TOT  CLAIMS IND CLAIMS

16/347,625 05/06/2019

76447
Susan B. Fentress
Veritay Group, IP
20 Dudley St
Suite 803
Memphis, TN 38103

150 24050.0001US 8 3
CONFIRMATION NO. 8118

FILING RECEIPT

OLA

Date Mailed: 07/31/2019

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify t he  accuracy  o f  t he  data  presented  on  this receipt. If an  error is noted on  this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)

Applicant(s)
Hassan Almoazen, Hassan, TN;

lono Pharma, LLC, Bartlett, TN;
Assignment For  Publ ished  Patent  Application

lono Pharma, LLC, Bartlett, TN

Power of  Attorney:  None

Domestic Priority data as  c la imed  by  appl icant
This application is a 371 of PCT/US2017/060761 11/09/2017
which claims benefit of 62/421,316 11/13/2016

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37  CFR 1.55 and 1.76.

Permission to  Access Application via Priority Document Exchange: Yes

Permiss ion  to  Access Search  Resul ts :  Yes

page 1 of 4
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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: 07/30/2019
The country code and number of your priority application, to be  used for filing abroad under the Paris Convention,
is US  16/347,625
Projected Publication Date: 11/07/2019
Non-Publicat ion Request :  No

Early Publication Request: No
** SMALL ENTITY **
Title

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

Preliminary Class

Statement under 37 CFR 1.55 or  1.78 for AIA (First Inventor to  File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an  inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on  the same invention in member countries, but does  no t  result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

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

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

page 2 of 4
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER

Tit le 35, United States Code, Sect ion 184

Tit le 37, Code  of  Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37  CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be  retained by  the licensee and  may be  used at any time on  or  after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37  CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37  CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in  the world and is an  unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an  ombudsman for existing and potential investors; advocates on  behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on  investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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§ claim:

CLAIMS 
|

1.{currently amended) A compound formulated as a pharmaceutical composition in a unit
dosage form conf iguredfor sublingual orbuccaladministration of a Formula:

R R |

whereinR is selected from the group consisting of  ~CHCHz, -CHCHCHS3, -CH2-CH2-Cl,
-CHCHal, ~CHCHCHz(Cl), -CH{ICHz(), -CH(CHs)CHaCH), -CHzC(CHals, -
CH2CH2CHs, ~CH2Cl, -CHal, -CHaF, H, Cl, 1, F, -CH(CHa)CH(CH)z, -CH(CHCH(C:,
CH{HCH()z, -CH(F)CH(F)2, -CH2CHCHg, -C(CHCH(Cz, -C(zCH(N2, CCl, Cl,  -

CH2CH(CH3)2, -CH2CH(Chz, -CH2CH(2, -GH2C(Clla, -CHzC()s, -CH(Clz, -CH(Dz, -
C(CH3)2CH(CH3)2, -NH-C(CHz)s, “NH-CH(CHs)z, -NH-CH2CHs, -NH-CHs, -8CHs, -
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SCHaCHa, -SCH(CH3)2, -SC(CHa)s, -CH2CsHs and -CeHs or a pharmaceutically

0.56.0.

2.  (cancelled).

3. {previously presented) Thecompound of claim 1wherein the compot indis formulated
in a unit dosage form asa rapidly dissolving film.

4.-13 (canceled)

14, (currently amended) A method to deliver aprodrug of epinephrine comprising: the
steps of  providing the prodrugof  epinephrinein aunit dosage form, formulated for

sublingual or  buccal administration, wherein the unit dosage form is  a rapidly dissolving

film, fo a patient in need of treatment thereof, wherein the prodrugs of epinephrine hasa
Log P value in the range of about. 0.56.0.

15. {cancelled}.

18. {original } The method of claim 14 wherein the prodrugs of epinephrinehas a Log P
valueinthe r angeof about 1.0-5.0. :

17. {cancelied).

18. (original) The method of claim 14 further comprising: providing said prodrug of
epinephrine in a unit dosage form to a patientin need of anaphylactic treatment.
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19. (currently amended) A compound of a Formula:

dR
wherein R is selected from the group consisting of: CHs, CH2CHs, and CH{CHg)

wherein the compound is formulated in a unit dosage form as a sublingual or buccal

‘administration.

20. (previously presented) The compound of claim:19, wherein the compound is
selected from the group consisting of  4-(1hydroxy-2-(methyfan:inojethyl}-1,2-
phenlyerie di-acetate; 4-(1-hydroxy-2(methylaminojethyl)-1,2-phenylene bis(2-
methyipropanoate); 4-(1hydroxy-2-(methylamino)ethyi)-12-phenlyenedipropionate;
and a pharmaceutically acceptable carrier or  a pharmaceutically acceptable excipient,

ulated i na  unit dosage form asa  rapidly dissolving film.

4
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dosage form as arapidly dissolving film,

22. (canceled).
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Appl. No. : 16/347 ,625 Confirmation No: 8118

Applicant Almoazen

Fi led : 05-06-2018

TCA : TBA

Examiner TBA

Dockat No. 24050.0001US

Customer No. : 78447

Preliminary Amendment

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

Dear Sir of Madam:

Amendments to  the Specification: none. |

Amendments j o  the Claims: page 2-4 |

Amendments to the Drawings: None.

Remarks/Arguments: begin on page 5 of this paper.
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Applicant hereby files amendments to the claims to  correct the nomenclature of certain

compourids as suggested in Box no Vili of the Preliminary Report on Patentability dated

November 13, 2018 during the PCT proceeding.

i f  additional corrections or changes are required, Applicant requests that the

Examiner contact theApplicant.

Respectfully submitted,

By: {SusanB.Fentress /
Susan B. Fentress, Esq., Reg. No. 31,327

20  South Dudley, Suite 801

August 16, 2019
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Application No. Applicant(s)
16/347 625 Almoazen, Hassan

Office Action Summary Examiner Ar tUni t  | AIA (FITF) Status
TORI STRONG 1629 Yes

-- The MAILING DATEof  this communication appears on  the cover  sheet with the corresponderice address --
Per iod  fo r  Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 2 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- If NO  period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1 )  Responsive to communication(s) filed on 16 August 2019.

OJ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon
2a)(] This action is FINAL. 2b) ¥ This action is non-final.
3)(J An election was made by the applicant in response to a restriction requirement set forth during the interview

on t he  restriction requirement and election have been incorporated into this action.
4 )  Since this application is in condition for allowance except for formal matters, prosecution as to the merits is

closed in accordance with the practice under Ex parte Quayte, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 1,3,14,16 and  18-21 is/are pending in the application.

5a) Of the above claim(s) _____ is/are withdrawn from consideration.
6) (J Claim(s) ____ is/are allowed.
7) [OJ Claim(s) ___  is/are rejected.
8) (O Claim(s) is /are objected to.
9) Claim(s) 1,3,14,16 and 18-21 are subject to restriction and/or election requirement

* If any claims have been determined allowable, you may be  eligible to benefit from the Patent Prosecu t ion  H ighway  program at a

participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)(1 The specification is objected to by the Examiner.
11 )  The drawing(s) fledon is /are:  a )  accepted or b){] objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in  abeyance. See 37  CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12 )  Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:
a )  All b)(J Some** ¢ )d  None of the:

1 .0  Certified copies of the priority documents have been received.
2 .0  Certified copies of the priority documents have been received in Application No.
3.00 Copies of the certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) [ J  Notice of References Cited (PTO-892) 3) [ J  Interview Summary (PTO-413)

. . Paper No(s)/Mail Date
2) [J  Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) [J  Other:

Paper No(s)/Mail Date
U.S. Patent and Trademark Office

PTOL-326 (Rev. 11-13} Office Act ion  Summary Part of Paper No./Mail Date 20201023
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Application/Control Number: 16/347,625 Page 2
Art Unit: 1629

DETAILED ACTION

Notice o f  Pre-AIA or  AIA Status

The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

Election/Restriction

REQUIREMENT FOR UNITY OF INVENTION

As provided in 37  CFR 1.475(a), a national stage application shall relate to one

invention only or to a group of inventions so linked as to form a single general inventive

concept (“requirement of unity of invention”). Where a group of inventions is claimed in

a national stage application, the requirement of unity of invention shall be fulfilled only

when there is a technical relationship among those inventions involving one or more of

the same or corresponding special technical features. The expression “special technical

features” shall mean those technical features that define a contribution which each of

the claimed inventions, considered as a whole, makes over the prior art.

The determination whether a group of inventions is so linked as to form a single

general inventive concept shall be made without regard to whether the inventions are

claimed in separate claims or as alternatives within a single claim. See 37 CFR

1.475(e).

When Claims Are Directed to Multiple Categories of Inventions:
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As provided in 37  CFR 1.475 (b), a national stage application containing claims

to different categories of invention will be considered to have unity of invention if the

claims are drawn only to one of the following combinations of categories:

(1) A product and a process specially adapted for the manufacture of said

product; or

(2) A product and a process of use of said product; or

(3) A product, a process specially adapted for the manufacture of the said

product, and a use of the said product; or

(4) A process and an apparatus or means specifically designed for carrying out

the said process; or

(5) A product, a process specially adapted for the manufacture of the said

product, and an apparatus or means specifically designed for carrying out

the said process.

Otherwise, unity of invention might not be present. See 37 CFR 1.475 (c).

Restriction is required under 35 U.S.C. 121 and 372.

This application contains the following inventions or groups of inventions which

are not so linked as to form a single general inventive concept under PCT Rule 13.1.

In accordance with 37  CFR 1.499, applicant is required, in reply to this action, to

elect a single invention to which the claims must be restricted.

Group |, claims 1, 3 and 19-21, drawn to a compound formulated for sublingual or

buccal administration of claimed formula (prodrug formulations of epinephrine).

Group Il, claims 14, 16 and 18, drawn to a method of delivering a prodrug of

epinephrine that is formulated for sublingual or buccal administration.
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Election o f  Species

This application contains claims directed to more than one species of the generic

invention. These species are deemed to lack unity of invention because they are not so

linked as to form a single general inventive concept under PCT Rule 13.1.

The species are as follows:

A)  species o f  Formula or  prodrug o f  epinephrine — Applicant is required to elect a

single species of the Formula or prodrug of epinephrine, delineating the specific R

groups for the elected species.

Applicant is required, in reply to this action, to elect a single species to which the

claims shall be restricted if no generic claim is finally held to be allowable. The reply

must also identify the claims readable on the elected species, including any claims

subsequently added. An argument that a claim is allowable or that all claims are generic

is considered non-responsive unless accompanied by an election.

Upon the allowance of a generic claim, applicant will be entitled to consideration

of claims to additional species which are written in dependent form or otherwise require

all the limitations of an allowed generic claim. Currently, the following claim(s) are

generic: claims 3, 14, 16, 18 and 21

Lack o f  Unity o f  Invention

The groups of inventions listed above do not relate to a single general inventive

concept under PCT Rule 13.1 because, under PCT Rule 13.2, they lack the same or

corresponding special technical features for the following reasons:
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Groups | and Il lack unity of invention because even though the inventions of

these groups require the technical feature of a sublingual or buccal formulation of

epinephrine, this technical feature is not a special technical feature as it does not make

a contribution over the prior art in view of Rawas-Qalaji et al. (US 2007/0202163 A1;

cited in ISR). Rawas-Qalaji teaches formulations for fast-disintegrating epinephrine

tablets for buccal or sublingual administration (abs) thus providing the same technical

feature. Therefore the instant claims lack a special technical feature and thus lacks

unity.

Considerations for Rejoinder o f  Product and  Method  Inventions

The examiner has required restriction between product or apparatus claims and

process claims. Where applicant elects claims directed to the product/apparatus, and all

product/apparatus claims are subsequently found allowable, withdrawn process claims

that include all the limitations of the allowable product/apparatus claims should be

considered for rejoinder. All claims directed to a nonelected process invention must

include all the limitations of an allowable product/apparatus claim for that process

invention to be rejoined.

In the event of rejoinder, the requirement for restriction between the

product/apparatus claims and the rejoined process claims will be withdrawn, and the

rejoined process claims will be fully examined for patentability in accordance with 37

CFR 1.104. Thus, to be allowable, the rejoined claims must meet all criteria for

patentability including the requirements of 35 U.S.C. 101, 102, 103 and 112. Until all

claims to the elected product/apparatus are found allowable, an otherwise proper
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restriction requirement between product/apparatus claims and process claims may be

maintained. Withdrawn process claims that are not commensurate in scope with an

allowable product/apparatus claim will not be rejoined. See MPEP § 821.04.

Additionally, in order for rejoinder to occur, applicant is advised that the process claims

should be amended during prosecution to require the limitations of the

product/apparatus claims. Failure to  do  so  may result in  no rejoinder. Further, note

that the prohibition against double patenting rejections of 35 U.S.C. 121 does not apply

where the restriction requirement is withdrawn by the examiner before the patent

issues. See MPEP § 804.01.

Conclusions

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to TORI STRONG whose telephone number is (571)272-

6333. The examiner can normally be reached on Monday - Friday 8:00 am - 5:00 pm

(EST).

Examiner interviews are available via telephone, in-person, and video

conferencing using a USPTO supplied web-based collaboration tool. To schedule an

interview, applicant is encouraged to use the USPTO Automated Interview Request

(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's

supervisor, Jeffrey Lundgren can be reached on (571)272-5541. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 16/347,625 Page 7
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Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see https://ppair-

my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private

PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).

If you would like assistance from a USPTO Customer Service Representative or access

to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-

272-1000.

/Kortney L. Klinkel/ TORI STRONG
Primary Examiner, Art Unit 1699 Examiner

Art  Uni t  1629

/TORI  STRONG/
Examiner ,  Ar t  Uni t  1629
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AMENDMENTS TO THE CLAIMS

1. (previously presented) A compound formulated as  a pharmaceutical composition in a

unit dosage form configured for sublingual or  buccal administration of a Formula:

LEE

75°
wherein R is selected from the group consisting of: -CHCH2, -CHCHCH3s, -CH2-CH2-Cl,

-CHCHal, -CH(CI)CHz2 (CI), -CH(I)CHz(l), -CH(CH3)CH2(CH3), -CH2C(CH3)3, -
CH2CH2CHs, -CH2Cl, -CHal, -CH2F, H, CI, I, F, -CH(CH3)CH(CHs3)z2, -CH(CI)CH(CI)2, -

CH(I)CH(I)2, -CH(F)CH(F)2, -CH2CHCHz, -C(CI)2CH(CI)2, -C(I)2CH(l)2, -C(Cl)3, C(l)3, -

CH2COCHs3, -CH2COCI, -CH2CO(l), -CH20CHSs, -CH(I)(CHs3), -C(Cl)2(CHs), -
CH2CH(CH3)z2, -CH2CH(CI)2, -CH2CH(l)2, -CH2C(Cl)3, -CH2C(l)3, -CH(CI)2, -CH(l)2, -

C(CH3)2CH(CH3)2, -NH-C(CH3) 3, -NH-CH(CHs)2, -NH-CH2CHs3, -NH-CHs, -SCHs, -
SCH2CHs3, -SCH(CH3)2, -SC(CHB3)3, -CH2CsHs and -CsHs or a pharmaceutically

acceptable salt thereof, wherein said compound has a Log P value in the range of about

0.5-8.0.

2. (cancelled)

3. (previously presented) The compound of  claim 1 wherein the compound is formulated

in a unit dosage form as a rapidly dissolving film.

4.-18 (cancelled)

EX2012, Page 251



docket no. 24050.0001US

18. (original) The method of claim 14 further comprising: providing said prodrug of

epinephrine in a unit dosage form to a patient in need of anaphylactic treatment.

19. (previously presented) A compound of  a Formula:

Ho NH.

oy  ko

wherein R is selected from the group consisting of: CH3s, CH2CHs, and CH(CH3)2
wherein the compound is formulated in a unit dosage form as a sublingual or buccal

administration.

20. ( previously presented) The compound of claim 19, wherein the compound is

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-phenlyene dipropionate;

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.

21 (original) The compound of claim 19, wherein the compound is formulated in a unit

dosage form as a rapidly dissolving film.

22. (cancelled).
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

CONFIRMATION NO.: 8188

APPLICATION NO.: 16/347,625

FILED: 05/06/2019

ART UNIT: 1629

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

AMENDMENT

Dear Sir:

In response to the restriction requirement, please amend the above-identified
applications as  follows:

Amendments to  the  Specification: none

Amendments to  the Abstract: none.

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

Amendments to  the  Drawings:  None.

Remarks/Arguments: begin on page 6 of this pager.
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Remarks:

This application is a § 371 National Stage Application of PCT/US17/60761

application filed 11-09-2017.

In response to the restriction requirement applicant elects group 1 and has

canceled claims in group Il without traverse. In response to the requirement to elect a

species applicant notes that claims 1. 3-14,16,18-22 were found in the International

Preliminary Report on Patentability (as amended by article 34) to be novel, non-obvious

and have technical merit. This application being the subject of  a granted petition to make

special under the Global/IP5 PPH based on the prior review by the PCT. USPTO record

dated 07/26/2019. The PPH program allows the examiner gl  the USPTO to rely on the

search and examination results from another participating country in which similar claims

were deemed allowable, or from a favorable international search report { i e  a report

indicating that at least one claim has novelty, inventive step, and industrial applicability)

However to expedite review applicant elects the molecule which has the side

group R = -C{Ch2CH3. Support for this election is shown in table 1, claims 1 and 19.

Applicant respectfully submits that the pending claims are in condition for

allowance based on the patent prosecution highway request filed herewith. The

Commissioner is hereby authorized to charge payment of any fees associated with this

communication or credit any overpayment to Deposit Account No. 60-1480.

Respectfully submitted,

/Susan B Fentress/
Susan B. Fentress, Agent of Record
Reg. No. 31327
20  S Dudley, No  803
Memphis, Tennessee 38103
Telephone No. (901) 525-1455
Dated: DEC 12, 2020
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UJ  EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) NA NA N/A
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(37 CFR 1.16(1)) m inus  20 = x $100 -
INDEPENDENT CLAIMS *
(37 GFR 1.16(h)) m inus  3 = x $460 -

If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155

DageLicaTioN SIZE FEE (37 for small entity) for each additional 50 sheets or
16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37

CFR 1.16(s).

[J  MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16())
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APPLICATION AS  AMENDED  - PART  l l
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= 12/01/2020 REMAINING oe  oUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)

& AMENDMENT PAID FOR
Total * ; wx  —- == (33 OFF 1.1661) 6 Minus 20  =0  x $100 = 0

Z | Independent « ; x — —
< (37 on1.16(h) 2 Minus 3 =0  x $480  = 0

< [I] Application Size Fee (37 CFR 1.16(s))

(J  FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))

TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST

REMAINING Ev  Sy  PRESENT EXTRA RATE  ($) ADDITIONAL FEE  ($)

Ee AMENDMENT PAID FOR
LU | Total Pp ; xx  = —
= | 37CFR 1.160) Minus Bb x $ 0 -
2 | Independent . xk  _ _
& (37 on1.16(h) Minus = x $0 =

= [J Application Size Fee (37 CFR 1.16(s))
[J  FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))

TOTAL  ADD'L  FEE

* If the entry in column 1 is less than the entry in column 2,  write "0" in column 3. L IE

**  If the "Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter "20". /VICTORIA JOHNSON/
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".

The "Highest Number Previously Paid For" (Total or Independent} is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process} an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to  complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to  complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO:  Commiss ioner  fo r  Patents,  P.O. Box  1450, Alexandria, VA  22313-1450.

Ifyou  needassistance in  completing the form, call 1-800-PT0-9199 andselect option 2.
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UNITED STATES DEPARTMENT OF  COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER  FOR  PATENTS

P.O. Box  1450
Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION NO.  FILING DATE FIRST NAMED  INVENTOR ATTORNEY DOCKET NO.  | CONFIRMATION NO.

16/347,625 05/06/2019 Hassan Almoazen 24050.0001US 8118

76447 7590 12/24/2020 XAMINGR
Susan B .  Fentress
Veritay Group, IP STRONG, TORI

20 Dudley St
Suite 803 ART  UNIT PAPER NUMBER

Memphis, TN  38103 1629

NOTIFICATION  DATE DELIVERY  MODE

12/24/2020 ELECTRONIC

Please find below and/or attached an  Office communication concerning this application or  proceeding.

The time period for reply, i f  any, is set in  the attached communication.
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Application/Control Number: 16/347,625 Page 2
Art Unit: 1629

DETAILED ACTION

Notice o f  Pre-AIA or  AIA Status

The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

Status o f  Claims

Claims 1, 3 and 19-21 are pending in the instant application; claims 2, 4-18 and

22 are previously cancelled prior to examination; claims 1, 3 and 19-21 are the subject

of the Office Action below.

Information Disclosure Statement

The information disclosure statements (IDSs) submitted on May 6, 2019 and

October 14, 2019 were filed on and after the mailing date of the application. The

submission is in compliance with the provisions of 37 CFR 1.97. Accordingly, the

information disclosure statement is being considered by the examiner. Enclosed with

this Office Action are return copies of Form PTO/SB/08B with the Examiner's initials and

signature indicating those references that have been considered.

Response to  Election/Restrictions

In response to Restriction Requirement mailed on November 4, 2020, Applicants

filed a Reply on December 1, 2020, and elected the invention of Group |, claims 1, 3

and 19-21, directed to a compound formulated for sublingual or buccual administration
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of claimed formula (prodrug formulations of epinephrine). This election was made

without traverse.

It is also acknowledged that the Applicants have elected the species of R is —

C(CI2CHgs, claims 1 and 3, without traverse.

Claims 14, 16 and 18, previously directed to patently distinct inventions, have

been withdrawn from consideration and further cancelled. Claims 1, 3 and 19-21 are

pending and are the subject of examination.

Claim Objections

Claim 18 is objected to because of the following informalities:

Claim 18 has been cancelled as being directed as a dependent method claim,

yet claim 18 is further recited inadvertently. As the method claims were all cancelled,

and claim 18 is a method claim and listed once as being cancelled, the examiner is

treating claim 18 as being cancelled. In future amendments the text of claim 18 should

be deleted. Should applicant intend claim 18 to be pending and not cancelled, it should

be reinstated as a new claim numbered claim 23.

Appropriate correction is required.

Claim Rejections - 35  USC § 103

The following is a quotation of 35 U.S.C. 103 which forms the basis for all

obviousness rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed
invention is not identically disclosed as set forth in section 102, if the differences between the
claimed invention and the prior art are such that the claimed invention as a whole would have
been obvious before the effective filing date of the claimed invention to a person having
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ordinary skill in the art to which the claimed invention pertains. Patentability shall not be
negated by the manner in which the invention was made.

The factual inquiries for establishing a background for determining obviousness

under 35 U.S.C. 103 are summarized as follows:

1. Determining the scope and contents of the prior art.

2. Ascertaining the differences between the prior art and the claims at issue.

3. Resolving the level of ordinary skill in the pertinent art.

4. Considering objective evidence present in the application indicating

obviousness or nonobviousness.

Claims 1,  3 and 19-21 are rejected under 35 U.S.C. 103 as being unpatentable

over Rawas-Qalaji et al. (US 2007/0202163 A1; cited in IDS) in view of Bodor (US

4,145,441; cited in IDS).

Applicant's invention, according to c la im 1 ,  is directed to a compound formulated

as a pharmaceutical composition in a unit dosage form configured for sublingual or

buccal administration of the depicted Formula wherein R is the elected —C(Cl)2CHs in

the alternative or —-CH2C(CHs)s in the alternative; wherein said compound has a Log P

value in the range of about 0.5 t0 6.0.

It is noted by Applicant's own admission the claimed invention is directed to

delivery of an epinephrine, or prodrug formulation of epinephrine, for rapid delivery

through sublingual or buccal administration (see specification, p.1, [0001]). The claimed

formula is a prodrug construct of epinephrine. Furthermore, the claimed limitation of Log

P value is deemed inherent to the claimed structures, unless evidence to the contrary.
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Rawas-Qalaji teaches formulations for fast-disintegrating epinephrine tablets

which can be prepared for buccal or sublingual administration (abs). Rawas-Qalaji

teaches the formulation to provide epinephrine plasma concentrations similar to those

achieved by traditional injectable forms (p.3, [0025]). Rawas-Qalaji teaches as a

preferred embodiment the use of epinephrine bitartrate or HCI salt, however, Rawas-

Qalaji further teaches that any suitable form of epinephrine can be used for the

disclosed buccal or sublingual formulation. Rawas-Qalaji does not explicitly teach the

claimed species of epinephrine.

Bodor teaches prodrug epinephrine compounds, where Bodor teaches the

compounds are stable and cleavable to the parent epinephrine compound (col.1, 1.40-

42). Bodor teaches compounds of Formula |, where R can be methyl and R1 and Rz can

be an acyl member which is alkanoyl (col. 1-2, bridging para). Bodor explicitly teaches

compound (7) 3-(trimethylaceloxy)-o-[(methylamino)methyl]benzyl alcohol (col.5, 1.18)

which corresponds to the claimed R being —CH2C(CHs)s. Bodor establishes the claimed

species as a known epinephrine compound.

One of ordinary skill in the art would arrive at the instant claims having a

reasonable expectation of success based on the combine teaching because Rawas-

Qalaji establishes the use of sublingual and buccal formulations of epinephrine

compounds generally where Bodor teaches epinephrine prodrugs and particularly a

claimed species of epinephrine prodrug. A skilled artisan would glean from Rawas-

Qalaji formulating sublingual or buccal epinephrine where it is further taught that any

form of epinephrine can be used within the formulation, where Bodor establishes a

known form of epinephrine. As mentioned above, the resultant function having a Log P
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value in the claimed range is inherent to the structure of the compounds, unless

evidence to the contrary. Therefore it was prima facie obvious to arrive at the instant

claim based on the combined teaching of Rawas-Qalaji and Bodor.

Applicant's invention, according to c la im 3,  limits claim 1 and requires being

formulated in a unit dosage form as a rapidly dissolving film.

It is noted that Applicant describes film as that active ingredient incorporated into

a sheet, dried and then cut into individual doses (specification, p.3, [0005]).

Rawas-Qalaji teaches formulation in other matrix forms, such as a wafer-like

formulation that is quick dissolving (p.6, [0068]) thus Rawas-Qalaji teaches that

formulations can be a film that is rapidly dissolving; where a wafer is being broadly and

reasonably considered a type of film. Thus the limitation is met and the instant claim

remains prima facie obvious over the combined art.

Applicant's invention, according to c la ims  19-21, is directed to a compound of

the claimed Formula wherein R is CH(CHs)z in the alternative formulated for sublingual

or buccal administration, where claim 20 requires the species in the alternative and

claim 21 requires being formulated in a unit dosage form as a rapidly dissolving film.

As mentioned above Rawas-Qalaji teaches epinephrine sublingual or buccal

formulations, where Bodor teaches prodrug species of epinephrine. The claimed

species and the taught species by Bodor differ in methyl substitutions on the R group.

The courts precedence deems that interchange of alkyl and hydrogen are obvious

variants in and of itself (Ex parte Bluestone) and not a patentable modification absent
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unexpected result (In re Wood), particularly where the compounds will have the same

properties as the prior art compounds (/n re Dillion). The claimed modification is

provided to generate another prodrug form of epinephrine, thus having the same

properties of the embodiment taught by Bodor. Furthermore, Rawas-Qalaji teaches a

rapidly dissolving film for sublingual and buccal administration. Therefore the instant

claims remain prima facie obvious over the combined art of Rawas-Qalaji and Bodor.

Conclusion

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to TORI STRONG whose telephone number is (571)272-

6333. The examiner can normally be reached on Monday - Friday 8:00 am - 5:00 pm

(EST).

Examiner interviews are available via telephone, in-person, and video

conferencing using a USPTO supplied web-based collaboration tool. To schedule an

interview, applicant is encouraged to use the USPTO Automated Interview Request

(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's

supervisor, Jeffrey Lundgren can be reached on (571)272-5541. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.
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For more information about the PAIR system, see https://ppair-

my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private

PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).

If you would like assistance from a USPTO Customer Service Representative or access

to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-

272-1000.

/Kortney L. Klinkel/ TORI STRONG
Primary Examiner, Art Unit 1699 Examiner

Art  Uni t  1629

/TORI  STRONG/
Examiner ,  Ar t  Uni t  1629
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NEWS 20  JUN 30  Numer i c  P rope r t y  Sea rch  Added  t o  USPATFULL and  USPAT2
NEWS 21  AUG 5 Chemica l  and  Techno logy  Da tabases  RAPRA,  CEABA,

and  TEMA Add  Numer i c  P rope r t y  Sea rch
NEWS 22  OCT 7 EP  Appea l  Da ta  f r om Eu ropean  Pa ten t  Reg i s te r  Added  t o

INPADOCDB and  INPAFAMDB
NEWS 23  NOV 15  Enhanced  INPADOCDB and  INPAFAMDB F i l es
NEWS 24  NOV 23  C la ims  Access :  WIPO,  Un i t ed  S ta tes ,  and  Ch ina  f o r  1999  -

P resen t .
NEWS 25 DEC 1 Eng inee r i ng  F lagsh ip  Da tabase  I nspec  Reaches

M i l es tone  20 M i l l i on  To ta l  Reco rds
NEWS 26  DEC 1 Fu l l -Tex t  Pa ten t  Documen ts  f r om German  Democ ra t i c

Repub l i c  Added t o  DEFULL

NEWS HOURS STN Ope ra t i ng  Hou rs  P lus  He lp  Desk  Ava i l ab i l i t y
NEWS LOGIN  We lcome  Banne r  and  News  I t ems
NEWS TRAINING F ind  i ns t ruc to r - l ed  and  se l f - d i r ec ted  t r a i n i ng  oppo r tun i t i es

En te r  NEWS fo l l owed  by  t he  i t em  number  o r  name t o  see  news  on  t ha t
spec i f i c  t op i c .

Fo r  p r i c i ng  i n fo rma t i on  en te r  HELP PRICE o r  HELP COST a t  any  a r row  p romp t .

A l l  use  o f  STN i s  sub jec t  t o  t he  p rov i s i ons  o f  t he  STN cus tomer
ag reemen t .  Th i s  ag reemen t  l im i t s  use  t o  sc i en t i f i c  r esea rch .  Use
fo r  so f twa re  deve lopmen t  o r  des ign ,  imp lemen ta t i on  o f  commerc ia l
ga teways ,  o r  use  o f  CAS and  STN da ta  i n  t he  bu i l d i ng  o f  commerc ia l
p roduc t s  i s  p roh ib i t ed  and  may resu l t  i n  l oss  o f  use r  p r i v i l eges
and  o the r  pena l t i es .

Access  t he  l a tes t  ve rs i on  o f  STN.
Log  i n to  STNext  w i t h  you r  STN l og in  ID  a t  h i t paz : /  /www.s tn .o rgw [£

9]

STNex t  i s  upda ted  f r equen t l y .  To  see  t he  l a tes t  STNex t  Re lease  No tes ,

h t t ps :  / /www.  s t n .  o r y /he lp /e tnex t /Re leagedo tes . i tn

c l i c k

* kk  Kk kx kx k Kk *x * k x x * STN Co lumbus  * * * * %x %* % * %* * * * * * *

F ILE  'HOME'  ENTERED AT 16 :56 :46  ON 16  DEC 2020

=>  f i l e  cap lus
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COST IN  U .S .  DOLLARS S INCE F ILE  TOTAL
ENTRY SESSION

FULL  ESTIMATED COST 0 .18  0 .18

F ILE  'CAPLUS '  ENTERED AT 17 :03 :57  ON 16  DEC 2020
USE IS  SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT.
COPYRIGHT (C )  2020  AMERICAN CHEMICAL SOCIETY (ACS)

Copy r i gh t  o f  t he  a r t i c l es  t o  wh i ch  reco rds  i n  t h i s  da tabase  re fe r  i s
he ld  by  t he  pub l i she rs  l i s t ed  i n  t he  PUBLISHER (PB)  f i e l d  ( ava i l ab le
fo r  r eco rds  pub l i shed  o r  upda ted  i n  Chemica l  Abs t rac t s  a f t e r  December
26 ,  1996 ) ,  un less  o the rw i se  i nd i ca ted  i n  t he  o r i g i na l  pub l i ca t i ons .

The CA Lex i con  i s  t he  copy r i gh ted  i n te l l ec tua l  p rope r t y  o f  t he
Amer i can  Chemica l  Soc ie t y  and  i s  p rov ided  t o  ass i s t  you  i n  sea rch ing
da tabases  on  STN. Any d i ssem ina t i on ,  d i s t r i bu t i on ,  copy ing ,  o r  s t o r i ng
o f  t h i s  i n f o rma t i on ,  w i t hou t  t he  p r i o r  w r i t t en  consen t  o f  CAS,  i s
s t r i c t l y  p roh ib i t ed .

F ILE  COVERS 1907  - 15  Dec  2020  VOL 174  ISS  1
F ILE  LAST  UPDATED:  14  Dec  2020  (20201214 /ED)

CAS In fo rma t i on  Use Po l i c i es  app l y  and  a re  ava i l ab le  a t :

hn i i n  JS f r a  . P pe  FT  POS I F  A BIKA
ARTES DA Va 08H LE  i e  ERAN 8 ae  £3http://www. cas. o rg /  l ega l / i n f opa l i i ay

Th i s  f i l e  con ta i ns  CAS Reg i s t r y  Numbers f o r  easy  and  accu ra te
subs tance  i den t i f i ca t i on .

=>  f i l e  r eg

COST IN  U .S .  DOLLARS S INCE F ILE  TOTAL
ENTRY SESSION

FULL  ESTIMATED COST 1 .18  1 .36

F ILE  'REGISTRY '  ENTERED AT  17 :04 :02  ON 16  DEC 2020
USE IS  SUBJECT TO THE TERMS OF  YOUR STN CUSTOMER AGREEMENT.
COPYRIGHT (C )  2020 Amer i can  Chemica l  Soc ie t y  (ACS)

Prope r t y  va lues  t agged  w i t h  IC  a re  f r om the  Z IC /V IN IT I  da ta  f i l e
p rov ided  by  I n foChem.

STRUCTURE F ILE  UPDATES:  14  DEC 2020  H IGHEST RN 2559710 -34 -6
D ICT IONARY F ILE  UPDATES:  14  DEC 2020  H IGHEST RN 2559710 -34 -6

CAS In fo rma t i on  Use Po l i c i es  app l y  and  a re  ava i l ab le  a t :

h t t p : / /www.  cas .o rg / l ega l / i n f opo l i c y

TSCA INFORMATION NOW CURRENT THROUGH March  2020 .

P lease  no te  t ha t  sea rch - t e rm  p r i c i ng  does  app l y  when
conduc t i ng  Smar tSELECT sea rches .

REGISTRY i nc l udes  numer i ca l l y  sea rchab le  da ta  f o r  expe r imen ta l  and
p red i c ted  p rope r t i es  as  we l l  as  t ags  i nd i ca t i ng  ava i l ab i l i t y  o f
expe r imen ta l  p rope r t y  da ta  i n  t he  o r i g i na l  documen t .  Fo r  i n f o rma t i on
on  p rope r t y  sea rch ing  i n  REGISTRY, r e fe r  t o :

h t t p : / /www.  cas .  o rg / t r a i n i ng / s tn /da tabsase -spec i f i c

=>
Up load ing  s t r uc tu re  f i l e :  16347625 -1
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]

R-Group  De f i n i t i ons
Rl :  C ,H ,  X ,2k ,NH,SH,N ,S ,Ph
Node  A t t r i bu tes
Ring  Nodes : 1 2 3 4 5 6
Cha in  Nodes  : 7 8 11  12  13  14  15  18  19
Bond  A t t r i bu tes
Ring  Bonds : 1 -2  2 -3  3 -4  4 -5
Cha in  Bonds  : 1 -12  2 -13  5 -7

15 -16  15 -19
Norma l i zed  Bonds  : 1 -2  2 -3  3 -4  4 -5  5 -6
Exac t /No rma l i zed  Bonds  : 1 -12  2 -13  5 -7
4 -17  14 -18  15 -16  15 -19
Markush  A t t r i bu tes
Ma tch  Leve l  (ATOM)  : 1 2 3 4 5 6
Match  Leve l  (CLASS)  : 7 8 9 10  11  12  13  14  15  18  19
E lemen t  Coun t  Leve l  ( L IM ITED)  : 1 2 3 4 5 6 7 8 9 10  11  12  13  14
5 18  19

7 -9  8 -10  10 -11  12 -14  13 -15

L1  STRUCTURE UPLOADED

=>  g 11  sss  sam

SAMPLE SEARCH IN IT IATED 17 :04 :27  F ILE  'REGISTRY '
SAMPLE SCREEN SEARCH COMPLETED - 83  TO ITERATE

8-10  10 -11  12 -14  13 -15  14 -17  14 -18

1
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100 .0% PROCESSED 83  ITERATIONS 10  ANSWERS

SEARCH T IME:  00 .00 .01

FULL  F ILE  PROJECTIONS:  ONL INE  * *COMPLETE* *
BATCH * *COMPLETE* *

PROJECTED ITERATIONS:  1114  TO 2206
PROJECTED ANSWERS:  11  TO 389

L2  10  SEA SSS SAM L1

=>  d scan

L2  10  ANSWERS REGISTRY COPYRIGHT 2020  ACS on  STN
IN  Ty ros ine ,  N -ace t y l - 3 - (ace t y l oxy ) -P -hyd roxy - ,  e thy l  es te r ,  4 -ace ta te

( 9C I )
MF C17  H21  N 08

**PROPERTY DATA AVAILABLE IN  THE 'PROP '  FORMAT**

HOW MANY MORE ANSWERS DO YOU WISH TO SCAN? (1 ) : 0

=>  g 11  sss  f u l l

FULL  SEARCH IN IT IATED 17 :04 :48  F ILE  'REGISTRY '
FULL  SCREEN SEARCH COMPLETED - 2072  TO ITERATE

100 .0% PROCESSED 2072  ITERATIONS 301  ANSWERS

SEARCH T IME:  00 .00 .01

L3  301  SEA SSS FUL  L1

=>  f i l e  cap lus

COST IN  U .S .  DOLLARS S INCE F ILE  TOTAL
ENTRY SESSION

FULL  ESTIMATED COST 464 .11  465 .47

F ILE  'CAPLUS '  ENTERED AT 17 :04 :53  ON 16  DEC 2020
USE IS  SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT.
COPYRIGHT (C )  2020  AMERICAN CHEMICAL SOCIETY (ACS)

Copy r i gh t  o f  t he  a r t i c l es  t o  wh i ch  reco rds  i n  t h i s  da tabase  re fe r  i s
he ld  by  t he  pub l i she rs  l i s t ed  i n  t he  PUBLISHER (PB)  f i e l d  ( ava i l ab le
fo r  r eco rds  pub l i shed  o r  upda ted  i n  Chemica l  Abs t rac t s  a f t e r  December
26 ,  1996 ) ,  un less  o the rw i se  i nd i ca ted  i n  t he  o r i g i na l  pub l i ca t i ons .
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The CA Lex i con  i s  t he  copy r i gh ted  i n te l l ec tua l  p rope r t y  o f  t he
Amer i can  Chemica l  Soc ie t y  and  i s  p rov ided  t o  ass i s t  you  i n  sea rch ing
da tabases  on  STN. Any d i ssem ina t i on ,  d i s t r i bu t i on ,  copy ing ,  o r  s t o r i ng
o f  t h i s  i n f o rma t i on ,  w i t hou t  t he  p r i o r  w r i t t en  consen t  o f  CAS,  i s
s t r i c t l y  p roh ib i t ed .

F ILE  COVERS 1907  - 15  Dec  2020  VOL 174  ISS  1
F ILE  LAST  UPDATED:  14  Dec  2020  (20201214 /ED)

CAS In fo rma t i on  Use Po l i c i es  app l y  and  a re  ava i l ab le  a t :

h t t p :  / /www.cas , . o rg / l ega l / i n f opo l i ay

Th i s  f i l e  con ta i ns  CAS Reg i s t r y  Numbers f o r  easy  and  accu ra te
subs tance  i den t i f i ca t i on .

=>  s 13

L4  433  L3

=>  s 14  and  ( sub l i ngua l  o r  bucca l )

11286  SUBLINGUAL
4 SUBLINGUALS

11287  SUBLINGUAL
(SUBL INGUAL  OR SUBL INGUALS)

21273  BUCCAL
2 BUCCALS

21273  BUCCAL
(BUCCAL OR BUCCALS)

L5  11  L4  AND (SUBL INGUAL  OR BUCCAL)

=>  d 15  1 -11  i b i b  abs  h i t s t r

L5  ANSWER 1 OF 11  CAPLUS COPYRIGHT 2020  ACS on  STN
ACCESSION NUMBER:  2020 :2193419  CAPLUS Fu l l - t ex t
T ITLE :  Qu ino l i ne  compound o r  pha rmaceu t i ca l l y  accep tab le  sa l t

t he reo f  f o r  t r ea t i ng  g i an t  ce l l  tumor o f  bone
INVENTOR(S): Xu ,  P ing ;  Wang, Chengg ian
PATENT ASSIGNEE(S):  Ch ia  Ta i  T i ang ing  Pha rmaceu t i ca l  Group Co . ,  L td . ,

Peop .  Rep .  Ch ina
SOURCE: Faming  Zhuan l i  Sheng ing ,  14pp .

CODEN:  CNXXEV
DOCUMENT TYPE:  Pa ten t
LANGUAGE: Ch inese
FAMILY  ACC.  NUM. COUNT: 1
PATENT INFORMATION:

PATENT NO.  K IND DATE APPL ICAT ION NO.  DATE

CN 111840289  A 20201030  CN 2019 -10348530  20190428
PRIORITY  APPLN.  INFO.: CN 2019 -10348530  20190428
AB The p resen t  i nven t i on  re l a tes  t o  t he  app l i ca t i on  o f  a t he rapeu t i ca l l y

e f f ec t i ve  amt .  o f  qu ino l i ne  compd. I o r  a pha rmaceu t i ca l l y  accep tab le  sa l t
t he reo f  i n  t he  p repn .  o f  a med i camen t  f o r  t r ea t i ng  g i an t  ce l l  tumor o f
bone ,  and  t he  app l i ca t i on  o f  a t he rapeu t i ca l l y  e f f ec t i ve  amt .  o f  qu ino l i ne
compd. I o r  a pha rmaceu t i ca l l y  accep tab le  sa l t  t he reo f  i n  comb ina t i on  w i t h
a second  t he rapeu t i c  agen t  i n  t he  p repn .  o f  a comb ined  med i c i ne  f o r
t r ea t i ng  g i an t  ce l l  tumor o f  bone .  Qu ino l i ne  compd. I has  a chem. name
1 - [ [ [ 4 - (4 - f l uo ro -2 -me thy l - 1H- i ndo l -5 - y l )
oxy -6 -me thoxyqu ino l i n -7 - y l ] Joxy methyl Jeyclopropanamine.

I T  INDEXING IN  PROGRESS
I T  64019~%3~8, D ip i ve f r i n  Hyd roch lo r i de

RL :  PAC (Pha rmaco log i ca l  ac t i v i t y ) ;  THU (The rapeu t i c  use ) ;  B IOL
(B io l og i ca l  s t udy ) ;  USES (Uses )

( qu ino l i ne  compd .  o r  pha rmaceu t i ca l l y  accep tab le  sa l t  t he reo f  f o r
t r ea t i ng  g i an t  ce l l  tumor o f  bone )

RN 64019 -93 -8  CAPLUS
CN P ropano i c  ac i d ,  2 ,2 -d ime thy l - ,  1 , 1 ' - [ 4 - [ 1 -hyd roxy -2 - (me thy lam ino )e thy l ] -
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1 ,2 -pheny lene ]  es te r ,  hyd roch lo r i de  (1 :1 )  (CA  INDEX NAME)

* HCI

L5  ANSWER 2 OF 11  CAPLUS COPYRIGHT 2020  ACS on  STN
ACCESSION NUMBER:  2019 :168236  CAPLUS Fu l l - t ex t
DOCUMENT NUMBER:  170 :237067
T ITLE :  Enhanced  de l i ve r y  ep ineph r i ne  and  p rod rug  compos i t i ons
INVENTOR(S): Schobe l ,  A lexande r  Mark ;  Va r j an ,  S tephan ie  Mar i e ;

Wargack i ,  S tephen  Pau l
PATENT ASSIGNEE(S):  Aques t i ve  The rapeu t i cs ,  I nc . ,  USA
SOURCE: U .S .  Pa t .  App l .  Pub l . ,  59pp . ,  Con t . - i n -pa r t  o f  U .S .

Ser .  No .  791 ,249 .
CODEN:  USXXCO

DOCUMENT TYPE:  Pa ten t
LANGUAGE: Eng l i sh
FAMILY  ACC.  NUM.  COUNT:  5
PATENT INFORMATION:

PATENT NO.  K IND DATE APPL ICAT ION NO.  DATE

US 20190022023  A l  20190124  US 2018 -16143821  20180927
US 20170348251  A l  20171207  US 2017 -15587364  20170504
US 20180125977  A l  20180510  US 2017 -15717859  20170927
US 20180104195  A l  20180419  US 2017 -15791249  20171023

PRIORITY  APPLN.  INFO.: US 2016 -62331996  P 20160505
US 2017 -15587364  A2  20170504
US 2017 -15717859  A2  20170927
US 2017 -15791249  A2  20171023

ASSIGNMENT H ISTORY FOR US PATENT AVAILABLE IN  LSUS D ISPLAY FORMAT
OTHER SOURCE(S) :  CASFORMULTNS 2019 :168236
AB Pha rmaceu t i ca l  compns.  hav ing  enhanced  ac t i ve  component  pe rmea t i on

p rope r t i es  a re  desc r i bed .
IT  52345~63~4,  D ip i ve f r i n

RL :  PKT (Pha rmacok ine t i c s ) ;  THU (The rapeu t i c  use ) ;  B IOL (B io l og i ca l
s tudy ) ;  USES (Uses )

( enhanced  de l i ve r y  ep ineph r i ne  and  p rod rug  compns . )
RN 52365 -63 -6  CAPLUS
CN P ropano i c  ac i d ,  2 ,2 -d ime thy l - ,  1 , 1 ' - [ 4 - [ 1 -hyd roxy -2 - (me thy lam ino )e thy l ] -

1 ,2 -pheny lene ]  es te r  (CA  INDEX NAME)
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L5 ANSWER 3 OF 11  CAPLUS COPYRIGHT 2020  ACS on  STN
ACCESSION NUMBER:  2018 :953917  CAPLUS Fu l l - t axh
DOCUMENT NUMBER:  169 :11381
T ITLE :  Pha rmaceu t i ca l  f o rmu la t i on  f o r  sub l ingua l  o r

busea l  de l i ve r y  o f  ep ineph r i ne
INVENTOR(S) :  A lmoazen ,  Hassan ;  Haynes ,  L i ndsay
PATENT ASSIGNEE(S) :  I ono  Pha rma ,  LLC ,  USA
SOURCE: PCT I n t .  App l . ,  32pp .

CODEN:  P IXXD2
DOCUMENT TYPE:  Pa ten t
LANGUAGE: Eng l i sh
FAMILY  ACC.  NUM. COUNT: 1
PATENT INFORMATION:

PATENT NO.  K IND DATE APPL ICAT ION NO.  DATE

WO 2018089570  A l  20180517  WO 2017 -US60761  20171109
CN 110418639  A 20191105  CN 2017 -80083246  20171109
US 20190337886  A l  20191107  US 2019 -16347625  20190506

PRIORITY  APPLN.  INFO. :  US 2016 -62421316  P 20161113
WO 2017 -US60761  W 20171109

ASSIGNMENT H ISTORY FOR US PATENT AVAILABLE IN  LSUS D ISPLAY FORMAT
OTHER SOURCE(S) :  MARPAT 169 :11381 ;  CASFORMULTNS 2018 :953917
AB The  p resen t  i nven t i on  re l a tes  t o  a pha rmaceu t i ca l  compn .  f o r  t he  t r ea tmen t

IT

RN
CN

o f  anaphy lax i s  f o rmu la ted  f o r  r ap id  de l i ve r y ,  i n  one  embod imen t ,  t he
de l i ve r y  veh i c l e  i s  a r ap id l y  d i sso l vmg  f i lm .  The f i lms  con ta i n  an
ep ineph r i ne  o r  a nove l  ep ineph r i ne  p ro -d rag  f o r  f ee  rap id  t r ea tmen t  o f
anaphy lax i s  i n  a pa t i en t .  Th i s  i nven t i on  re l a tes  t o  pha rmaceu t i ca l
compns.  made by  mod i f y i ng  t he  phys i coehemiea l  p rope r t i es  o f  ep ineph r i ne  i n
o rde r  t o  enhance  i t s  pe rmeab i l i t y  t h rough  b io l .  membranes ( sub l i ngua l
and  bugea l  membranes ) .  Seve ra l  p rod rugs  o f  ep ineph r i ne  a re  shown by
mod i f y i ng  t he  two hyd roxy l  ( pheno l i c )  g roups  i n  pos i t i ons  3 and  4 on  t he
benzene  r i ng ,  by  chem. r eac t i ng  t he  two g roups  w i t h  seve ra l  ac i d  mo ie t i es
to  f o rm  an  es te r  bond  w i t h  d i f f e ren t  a l ky l  cha ins .  The addn .  o f  an  a l ky l
g roup  w i l l  enhance  t he  l i poph i l i c i t y  o f  ep ineph r i ne  ( i nc rease  l og  P )  and
w i l l  consequen t l y  i nc rease  i t s  pe rmeab i l i t y  t h rough  t he  b i o l .  membranes
( sub l i ngua l  and  bucea l  t i s sues  i n  t he  o ra l  cav i t y ) .
B236E~-23 -6  134714605  1195887  ~ -43~8
2226477  ~T5~2
RL:  THU (The rapeu t i c  use ) ;  B IOL (B io l og i ca l  s t udy ) ;  USES (Uses )

(pha rmaceu t i ca l  f o rmu la t i on  f o r  sub l ingua l  o r  busecal
de l i ve r y  o f  ep ineph r i ne )

52365 -63 -6  CAPLUS
Propano i c  ac i d ,  2 ,2 -d ime thy l - ,  1 , 1 ' - [ 4 - [ 1 -hyd roxy -2 - (me thy lam ino )e thy l ] -
1 ,2 -pheny lene ]  es te r  (CA  INDEX NAME)
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RN
CN

RN
CN

RN
CN

104714 -60 -5  CAPLUS
1 ,2 -Benzened io l ,
INDEX NAME)

4 - [1 -hyd roxy -2 - (me thy lam ino )e thy l ] - ,  1 , 2 -d i ace ta te  (CA

1195867 -43 -6  CAPLUS
1 ,2 -Benzened io l ,
(CA  INDEX NAME)

4 - [1 -hyd roxy -2 - (me thy lam ino )e thy l ] - ,  1 , 2 -d i p ropanoa te

2226477 -75 -2  CAPLUS
Propano i c  ac i d ,
pheny lene ]  es te r

2 -me thy l - ,  1 , 1 ' - [ 4 - [ 1 -hyd roxy -2 - (me thy lam ino )e thy l ] - 1 ,2 -
(CA  INDEX NAME)

EX2012, Page 281



L5  ANSWER 4 OF 11  CAPLUS COPYRIGHT 2020  ACS on  STN
ACCESSION NUMBER:  2017 :388962  CAPLUS Fu l l - t ex t
DOCUMENT NUMBER:  166 :319668
T ITLE :  M i ce l l es  compr i s i ng  hyd roph i l i c  po l ymers  f o r

mucoadhes i ve  d rug  de l i ve r y
INVENTOR(S) :  Shea rdown ,  Hea the r ;  P rospe r i -Po r ta ,  G raeme ;  Kedz io r ,

Stephan ie ;  Mu i rhead ,  Ben jam in
PATENT ASSIGNEE(S):  McMas te r  Un i ve rs i t y ,  Can .
SOURCE: PCT I n t .  App l . ,  38pp .

CODEN:  P IXXD2
DOCUMENT TYPE:  Pa ten t
LANGUAGE: Eng l i sh
FAMILY  ACC.  NUM. COUNT: 1
PATENT INFORMATION:

PATENT NO.  K IND DATE APPL ICAT ION NO.  DATE

WO 2017035656  A l  20170309  WO 2016 -CA51038  20160901
CA 2996910  A l  20170309  CA 2016 -2996910  20160901
EP 3344232  A l  20180711  EP  2016 -840475  20160901
JP  2018526438  T 20180913  JP  2018 -529696  20160901
US 20180265694  A l  20180920  US 2018 -15756758  20180301
US 10611908  B2  20200407

PRIORITY  APPLN.  INFO.: US 2015 -62212784  P 20150901
WO 2016 -CA51038  W 20160901

ASSIGNMENT H ISTORY FOR US PATENT AVAILABLE IN  LSUS D ISPLAY FORMAT
OTHER SOURCE(S) :  CASFORMULTNS 2017 :388962
AB B iocompa t i b l e  b l ock  copo l ymer  m i ce l l es  f o r  use  i n  mucoadhes i ve  d rug

de l i ve r y  a re  p rov ided .  The m ice l l es  compr i se  a deg radab le  hyd rophob i c
po l ymer ,  a deg radab le  syn the t i c  hyd roph i l i c  po l ymer  and  a mucoadhes i ve
po l ymer .  The  m ice l l es  a re  pa r t i cu l a r l y  use fu l  f o r  oph tha lm ic  uses .

I T  52365~63~8,  D ip i ve f r i n  $4019~%3~8, P rop ine
RL :  THU (The rapeu t i c  use ) ;  B IOL (B io l og i ca l  s t udy ) ;  USES (Uses )

(m ice l l es  compr i s i ng  hyd roph i l i c  po l ymers  f o r  mucoadhes i ve  d rug
de l i ve r y )

RN 52365 -63 -6  CAPLUS
CN P ropano i c  ac i d ,  2 ,2 -d ime thy l - ,  1 , 1 ' - [ 4 - [ 1 -hyd roxy -2 - (me thy lam ino )e thy l ] -

1 ,2 -pheny lene ]  es te r  (CA  INDEX NAME)

RN 64019 -93 -8  CAPLUS
CN P ropano i c  ac i d ,  2 ,2 -d ime thy l - ,  1 , 1 ' - [ 4 - [ 1 -hyd roxy -2 - (me thy lam ino )e thy l ] -

1 ,2 -pheny lene ]  es te r ,  hyd roch lo r i de  (1 :1 )  (CA  INDEX NAME)
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* HCI

L5  ANSWER 5 OF 11  CAPLUS COPYRIGHT 2020  ACS on  STN
ACCESSION NUMBER:  2016 :1956619  CAPLUS Fu l l - t ez t
DOCUMENT NUMBER:  166 :530773
T ITLE :  T rea tmen t  o f  e f f ec t  o f  chem ica l s  w i t h  t he i r

u l t r ad i l u t e  s te reo i somers
INVENTOR(S): Kuze f f ,  Re inha rd  M ichae l
PATENT ASSIGNEE(S) :  Aus t ra l i a
SOURCE: U .S . ,  No pp .  g i ven

CODEN:  USXXAM
DOCUMENT TYPE:  Pa ten t
LANGUAGE: Eng l i sh
FAMILY  ACC.  NUM. COUNT: 4
PATENT INFORMATION:

PATENT NO.  K IND DATE APPL ICAT ION NO.  DATE

US 8071630  B2  20111206  US 2004 -505956  20040827
US 20050119350  A l  20050602
WO 2003072105  A l  20030904  WO 2003 -AU219  20030228
US 20120136020  A l  20120531  US 2011 -13304618  20111126
US 20130338181  A l  20131219  US 2013 -13969590  20130818

PRIORITY  APPLN.  INFO.: AU 2002 -796  A 20020228
AU 2002 -925  A 20020306
AU 2002 -950351  A 20020722
AU 2003 -900353  A 20030124
AU 2003 -900716  A 20030219
WO 2003 -AU219  W 20030228
US 2004 -505956  A l  20040827
US 2011 -13304618  B l  20111126

ASSIGNMENT H ISTORY FOR US PATENT AVAILABLE  IN  LSUS D ISPLAY FORMAT
AB A me thod  o f  t r ea t i ng  an  e f f ec t  o f  a chem. agen t ,  wh i ch  agen t  i s

cha rac te r i zed  by  one  o r  more  ch i r a l  cen te r s ,  by  adm in i s te r i ng  a d i l n .  o r
an  u l t r a -h i gh  d i l n .  o r  po ten t i sed  p repn .  o f  a s te reo i somer  o f  sa id  chem.
agen t .

I T  TOOT  L~01~B  133815~41 -8
RL:  ADV (Adve rse  e f f ec t ,  i nc l ud ing  t ox i c i t y ) ;  PAC (Pha rmaco log i ca l
ac t i v i t y ) ;  THU (The rapeu t i c  use ) ;  B IOL (B io l og i ca l  s t udy ) ;  USES (Uses )

( t r ea tmen t  o f  adve rse  e f f ec t  o f  chems .  such  as  d rugs  w i t h  t he i r
u l t r ad i l u t e  s te reo i somers )

RN 79071 -01 -5  CAPLUS
CN P ropano i c  ac i d ,  2 ,2 -d ime thy l - ,  1 , 1 ' - [ 4 - [ ( 1R) -1 -hyd roxy -2 -

(me thy lam ino )e thy l ] - 1 ,2 -pheny lene ]  es te r ,  hyd roch lo r i de  (1 :1 )  (CA  INDEX
NAME)
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* HCI

Absolute stereochemistry shown

RN 133815 -41 -5  CAPLUS
CN P ropano i c  ac i d ,  2 ,2 - d ime thy l - ,  4 - [ ( 18 ) -1 -hyd roxy -2 - (me thy lam ino )e thy l ] - 1 ,2 -

pheny lene  es te r ,  hyd roch lo r i de  (9C I )  (CA  INDEX NAME)

* HCI

Absolute stereochemistry shown

OS.C IT ING REF COUNT:

REFERENCE COUNT:

2 THERE ARE 2 CAPLUS RECORDS THAT C ITE  TH IS  RECORD
(2  C IT INGS)

25  THERE ARE 25  C ITED REFERENCES AVAILABLE FOR TH IS
RECORD. ALL C ITAT IONS AVAILABLE IN  THE RE FORMAT

L5  ANSWER 6 OF 11  CAPLUS COPYRIGHT 2020  ACS on  STN
ACCESSION NUMBER:
DOCUMENT NUMBER:
T ITLE :

INVENTOR(S) :
PATENT ASSIGNEE(S) :
SOURCE:

DOCUMENT TYPE:
LANGUAGE:
FAMILY  ACC.  NUM. COUNT:
PATENT INFORMATION:

PATENT NO.

CN 106109459
PRIORITY  APPLN.  INFO.:

2016 :1847241  CAPLUS Fu l l - t ex t
166 :33567
Pharmaceu t i ca l  compos i t i on  o f  d i p i ve f r i ne
hyd roch lo r i de  and  app l i ca t i on  i n  b i omed i c i ne  t he reo f
D ing ,  Yu t i ng
Peop .  Rep .  Ch ina
Faming  Zhuan l i  Sheng ing ,  7pp .
CODEN:  CNXXEV
Pa ten t
Ch inese
1

K IND DATE APPL ICAT ION NO.  DATE

A 20161116  CN 2016 -10466130  20160622
CN 2016 -10466130  20160622

AB The p resen t  i nven t i on  d i sc l oses  a pha rmaceu t i ca l  compn. o f  d i p i ve f r i ne
hyd roch lo r i de  and  i t s  use  i n  b i omed i c i ne .  The pha rmaceu t i ca l  compn. o f
t he  p resen t  i nven t i on  p rov ides  d i p i ve f r i ne  hyd roch lo r i de  and  a nove l
na tu ra l  compd. I ,  d i p i ve f r i ne  hyd roch lo r i de  and  compd. I have  t he
the rapeu t i c  e f f ec t  on  t he  k i dney -yang  de f i c i ency  o f  m i ce  when t he  compd. I
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I T

RN
CN

i s  a l one .  When t he  comb ina t i on  o f  t he  d i p i ve f r i ne  hyd roch lo r i de  and  t he
compd .  I can  be  f u r t he r  deve loped  i n to  a d rug  f o r  t r ea t i ng  k i dney -yang
de f i c i ency ,  wh i ch  has  ou t s tand ing  subs tan t i ve  cha rac te r i s t i c s  and
r emarkab le  p rog ress  compared  w i t h  t he  p r i o r  a r t .
64019~83~8,  D ip i ve f r i ne  hyd roch lo r i de
RL :  PAC (Pha rmaco log i ca l  ac t i v i t y ) ;  THU (The rapeu t i c  use ) ;  B IOL
(B io l og i ca l  s t udy ) ;  USES (Uses )

(pha rmaceu t i ca l  compn. o f  d i p i ve f r i ne  hyd roch lo r i de  and  app l i ca t i on  i n
b iomed i c i ne  t he reo f )

64019 -93 -8  CAPLUS
Propano i c  ac i d ,  2 ,2 -d ime thy l - ,  1 , 1 ' - [ 4 - [ 1 -hyd roxy -2 - (me thy lam ino )e thy l ] -
1 ,2 -pheny lene ]  es te r ,  hyd roch lo r i de  (1 :1 )  (CA  INDEX NAME)

* HCI

L5  ANSWER 7 OF  11  CAPLUS COPYRIGHT 2020  ACS on  STN
ACCESSION NUMBER:  2006 :238357  CAPLUS Fu l l - t ex t
DOCUMENT NUMBER:  144 :318557
T ITLE :  P repa ra t i on ,  compos i t i ons  and  uses  o f  m i x tu res  o f

po l ypep t i des
INVENTOR(S) :  P inchas i ,  I r i t ;  Do l i t z ky ,  Ben -Z ion ;  F renke l ,  An ton ;

Schwar t z ,  M i cha l ;  A rnon ,  Ru th ;  Aha ron i ,  R ina
PATENT ASSIGNEE(S) :  Teva  Pha rmaceu t i ca l  I ndus t r i es ,  L td . ,  I s rae l ;  Teva

Pha rmaceu t i ca l s  USA,  I nc . ;  Yeda  Resea rch  and
Deve lopmen t  Co .  L td .

SOURCE: PCT I n t .  App l . ,  197  pp .
CODEN:  P IXXD2

DOCUMENT TYPE:  Pa ten t
LANGUAGE: Eng l i sh
FAMILY  ACC.  NUM. COUNT: 1
PATENT INFORMATION:

PATENT NO.  K IND DATE APPL ICAT ION NO.  DATE

WO 2006029411  A2  20060316  WO 2005 -US32553  20050909
WO 2006029411  A3  20060803
US 20060122113  A l  20060608  US  2005 -223408  20050909
US 7560100  B2  20090714
EP 1797109  A2  20070620  EP  2005 -795337  20050909
EP 1797109  B l  20160224
IL  181802  A 20120830  I L  2005 -181802  20050909
ES 2572811  T3  20160602  ES  2005 -795337  20050909
US 20070054857  A l  20070308  US  2006 -541263  20060929

PRIORITY  APPLN.  INFO. :  US  2004 -60608844  P 20040909
US 2005 -223408  A l  20050909
WO 2005 -US32553  W 20050909

ASSIGNMENT H ISTORY FOR US PATENT AVAILABLE  IN  LSUS D ISPLAY FORMAT
OTHER SOURCE(S) :  CASFORMULTNS 2006 :238357
AB The i nven t i on  p rov ides  a compn. compr i s i ng  a m ix t .  o f  po l ypep t i des ,

whe re in  each  po l ypep t i de  (a )  i s  a copo l ymer  o f  t he  amino ac ids  L -g l u tam ic
ac id ,  L -a l an ine ,  L - t y ros ine ,  and  L - l y s i ne ,  and  (b )  may be  i n  t he  f o rm  o f  a
pha rmaceu t i ca l l y  accep tab le  sa l t .  I n  t he  m ix t .  ( i )  t he  po l ypep t i des  have
an  av .  mo l .  w t .  i n  t he  range  13 ,500  t o  18 ,500  da l t ons ,  ( i i )  13% to  38% o f
t he  po l ypep t i des  have  a d i e thy l am ide  g roup  i ns tead  o f  a ca rboxy l  g roup
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p resen t  a t  one  end  t he reo f ,  and  ( i i i )  68% o f  t he  po l ypep t i des  have  a mo l .
wt .  be tween  7000  and  41 ,000  da l t ons .  The  av .  mo l .  w t .  o f  po l ypep t i des  i s
16 ,000  da l t ons .  P rocesses  f o r  p repg .  t he  m ix t .  o f  po l ypep t i des  and  i t s
t he rapeu t i c  uses  a re  desc r i bed .  Fo r  examp le ,  an  i n j ec t i on  f o rmu la t i on
con tg .  t he  po l ypep t i de  m ix t .  5 mg,  mann i to l  50 mg,  and  wa te r  f o r  i n j ec t i on
to  1 .0  mL was p repd .  and  packaged  i n  Hypak sy r i nge .  A l so ,  t he  b i o l .
ac t i v i t y  o f  p repns .  o f  d i f f e ren t  mo l .  w t .  (MW) was eva lua ted  by  t he i r
ab i l i t y  t o  b l ock  t he  i nduc t i on  o f  exp t l .  auto immune encepha lomye l i t i s
(EAE) i n  m ice  by  reduc ing  t he  no .  o f  s i c k  an ima l s  and  l owe r i ng  t he
seve r i t y  o f  d i sease  ( c l i n .  s co re ) .  The  resu l t s  we re  compared  t o  t ha t  o f
g la t i r amer  ace ta te  (GA) .  The e f f ec t  o f  i nc rease  i n  MW on  b i o l .  ac t i v i t y
was obsd .  A t  t he  dose  o f  25 pg /mouse ,  GA b l ock ing  ac t i v i t y  was
subop t ima l  wh i l e  p repns .  w i t h  MW rang ing  be tween  15  and  20 KDa we re  more
e f f ec t i ve  i n  i nh ib i t i ng  acu te  EAE. A t  t he  dose  o f  50 pg /mouse ,  GA (7 .5
da l t ons )  was no t  e f f ec t i ve  i n  i nh ib i t i ng  ch ron i c  mye l i n  o l i godend rocy te
g l ycop ro te i n  (MOG) - i nduced  EAE, wh i l e  t he  m ix t .  o f  po l ypep t i des  o f  t he
inven t i on  (~  16 .0  KD) had  a s i gn i f i can t  i nh ib i t o r y  e f f ec t .

IT  52365 -63~6 ,  D ip i ve f r i n
RL :  THU (The rapeu t i c  use ) ;  B IOL (B io l og i ca l  s t udy ) ;  USES (Uses )

( t he rapeu t i c  comb ina t i ons  con tg .  m i x t s .  o f  po l ypep t i des  compr i s i ng
a lan ine ,  g lu tam ic  ac i d ,  l y s i ne  and  t y ros ine )

RN 52365 -63 -6  CAPLUS
CN P ropano i c  ac i d ,  2 ,2 -d ime thy l - ,  1 , 1 ' - [ 4 - [ 1 -hyd roxy -2 - (me thy lam ino )e thy l ] -

1 ,2 -pheny lene ]  es te r  (CA  INDEX NAME)

OS.C IT ING REF COUNT: 17  THERE ARE 17  CAPLUS RECORDS THAT C ITE  TH IS
RECORD (24  C IT INGS)

REFERENCE COUNT: 1 THERE ARE 1 C ITED REFERENCES AVAILABLE FOR TH IS
RECORD. ALL C ITAT IONS AVAILABLE IN  THE RE FORMAT

L5  ANSWER 8 OF 11  CAPLUS COPYRIGHT 2020  ACS on  STN
ACCESSION NUMBER:  2005 :55116  CAPLUS Fu l l - t ex t
DOCUMENT NUMBER:  142 :141267
T ITLE :  F i lm  compr i s i ng  t he rapeu t i c  agen ts
INVENTOR(S): Ma ibach ,  Todd
PATENT ASSIGNEE(S) :  USA
SOURCE: PCT I n t .  App l . ,  49  pp .

CODEN:  P IXXD2
DOCUMENT TYPE:  Pa ten t
LANGUAGE: Eng l i sh
FAMILY  ACC.  NUM. COUNT: 1
PATENT INFORMATION:

PATENT NO.  K IND DATE APPL ICAT ION NO.  DATE

WO 2005004989  A2  20050120  WO 2004 -US21038  20040630
WO 2005004989  A3  20050616
CA 2530843  A l  20050120  CA 2004 -2530843  20040630
EP 1648362  A2  20060426  EP  2004 -777314  20040630
CN 1829490  A 20060906  CN 2004 -80022053  20040630
US 20070059346  A l  20070315  US 2006 -562633  20060609
US 20120121724  A l  20120517  US 2012 -13355414  20120120

PRIORITY  APPLN.  INFO.: US 2003 -60484009  P 20030701
US 2003 -60497426  P 20030821
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WO 2004 -US21038  W 20040630
US 2006 -562633  B l  20060609

ASSIGNMENT H ISTORY FOR US PATENT AVAILABLE  IN  LSUS D ISPLAY FORMAT
OTHER SOURCE(S) :  CASFORMULTNS 2005 :55116
AB The p resen t  i nven t i on  i s  r e l a ted  t o  t he  compn. and  me thods  o f  manu f .  o f

I T

RN
CN

o ra l l y -d i sso l vab le ,  ed ib l e  f i lms  as  a veh i c l e  f o r  t he  non - i nvas i ve
admin i s t r a t i on  o f  n i t r og l yce r i n ,  as  we l l  as  o the r  t he rapeu t i c  agen ts
e i t he r  w i t h  o r  w i thou t  n i t r og l yce r i n ,  t h rough  t he  mucosa l  t i s sues  o f  t he
o ra l  cav i t y .  The f i lms  i nc l ude  a wa te r - so l .  f i lm - fo rm ing  po l ymer ,  such  as
pu l l u l an .  Me thods  f o r  p roduc ing  t he  f i lms  a re  a l so  d i sc l osed .
52365~63~%, D ip i ve f r i n
RL :  THU (The rapeu t i c  use ) ;  B IOL (B io l og i ca l  s t udy ) ;  USES (Uses )

(bucsa l  t apes  compr i s i ng  t he rapeu t i c  agen ts )
52365 -63 -6  CAPLUS
Propano i c  ac i d ,  2 ,2 -d ime thy l - ,  1 , 1 ' - [ 4 - [ 1 -hyd roxy -2 - (me thy lam ino )e thy l ] -
1 ,2 -pheny lene ]  es te r  (CA  INDEX NAME)

OS.C IT ING REF COUNT: 9 THERE ARE 9 CAPLUS RECORDS THAT C ITE  TH IS  RECORD
( 11  C IT INGS)

REFERENCE COUNT: 2 THERE ARE 2 C ITED REFERENCES AVAILABLE FOR TH IS
RECORD. ALL C ITAT IONS AVAILABLE IN  THE RE FORMAT

L5  ANSWER 9 OF  11  CAPLUS COPYRIGHT 2020  ACS on  STN
ACCESSION NUMBER:  2003 :696739  CAPLUS Fulil~-teunt
DOCUMENT NUMBER:  139 :207830
T ITLE :  T rea tmen t  o f  e f f ec t  o f  chem ica l s  w i t h  t he i r

u l t r ad i l u t e  s te reo i somers
INVENTOR(S): Kuze f f ,  Re inha rd  M ichae l
PATENT ASSIGNEE(S) :  Sempach  P t y .  L td . ,  Aus t ra l i a
SOURCE: PCT I n t .  App l . ,  69  pp .

CODEN:  P IXXD2
DOCUMENT TYPE:  Pa ten t
LANGUAGE: Eng l i sh
FAMILY  ACC.  NUM. COUNT: 4
PATENT INFORMATION:

PATENT NO.  K IND DATE APPL ICAT ION NO.  DATE

WO 2003072105  A l  20030904  WO 2003 -AU219  20030228
CA 2505984  A l  20030904  CA 2003 -2505984  20030228
AU 2003208170  A l  20030909  AU 2003 -208170  20030228
AU 2003208170  B2  20061123
EP 1487448  A l  20041222  EP  2003 -706123  20030228
NZ 535654  A 20101224  NZ  2003 -535654  20030228
US 8071630  B2  20111206  US 2004 -505956  20040827
US 20050119350  A l  20050602
IN  2004DN02704  A 20090403  IN  2004 -DN2704  20040914
IN  246566  B 20110311
US 20120136020  A l  20120531  US 2011 -13304618  20111126
US 20130338181  A l  20131219  US 2013 -13969590  20130818

PRIORITY  APPLN.  INFO.: AU 2002 -796  A 20020228
AU 2002 -925  A 20020306
AU 2002 -950351  A 20020722
AU 2003 -900353  A 20030124
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AU 2003 -900716  A 20030219
WO 2003 -AU219  W 20030228
US 2004 -505956  A l  20040827
US 2011 -13304618  B l  20111126

ASSIGNMENT H ISTORY FOR US PATENT AVAILABLE IN  LSUS D ISPLAY FORMAT
OTHER SOURCE(S) :  CASFORMULTNS 2003 :696739
AB A me thod  o f  t r ea t i ng  an  adve rse  e f f ec t  o f  a chem.  agen t  such  as  a d rug ,

wh ich  agen t  i s  cha rac te r i zed  by  one  o r  more  ch i r a l  cen te r s ,  by
adm in i s te r i ng  a d i l n .  o r  an  u l t r a -h i gh  d i l n .  o r  po ten t i sed  p repn .  o f  a
s te reo i somer  o f  sa id  chem. agen t .

I T  Fe37 i~01~8  133818~ -41~5
RL:  ADV (Adve rse  e f f ec t ,  i nc l ud ing  t ox i c i t y ) ;  PAC (Pha rmaco log i ca l
ac t i v i t y ) ;  THU (The rapeu t i c  use ) ;  B IOL (B io l og i ca l  s t udy ) ;  USES (Uses )

( t r ea tmen t  o f  adve rse  e f f ec t  o f  chems .  such  as  d rugs  w i t h  t he i r
u l t r ad i l u t e  s te reo i somers )

RN 79071 -01 -5  CAPLUS
CN P ropano i c  ac i d ,  2 ,2 -d ime thy l - ,  1 , 1 ' - [ 4 - [ ( 1R) -1 -hyd roxy -2 -

(me thy lam ino )e thy l ] - 1 ,2 -pheny lene ]  es te r ,  hyd roch lo r i de  (1 :1 )  (CA  INDEX
NAME)

* HCl

Absolute stereochemistry shown

RN  133815-41-5 CAPLUS
CN P ropano i c  ac i d ,  2 ,2 -d ime thy l - ,  4 - [ ( 18S) -1 -hyd roxy -2 - (me thy lam ino )e thy l ] - 1 ,2 -

pheny lene  es te r ,  hyd roch lo r i de  (9C I )  (CA  INDEX NAME)

* HCI

Absolute stereochemistry shown

0S .C IT ING REF  COUNT:  1 THERE ARE 1 CAPLUS RECORDS THAT C ITE  TH IS  RECORD
(1  C IT INGS)

REFERENCE COUNT:  1 THERE ARE 1 C ITED REFERENCES AVAILABLE FOR TH IS
RECORD. ALL C ITAT IONS AVAILABLE IN  THE RE FORMAT

L5  ANSWER 10  OF 11  CAPLUS COPYRIGHT 2020  ACS on  STN
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ACCESSION NUMBER: 2003 :633448  CAPLUS Fu l l - t ex t
DOCUMENT NUMBER:  139 :185666
T ITLE :  Coa ted  pha rmaceu t i ca l  t ab le t s  w i t h  speck led  appea rance
INVENTOR(S) :  Ma r t i no ,  A l i ce  C . ;  Noack ,  Robe r t  M . ;  P ie rman ,  S teven

A.
PATENT ASSIGNEE(S):  Pha rmac ia  Co rpo ra t i on ,  USA
SOURCE: PCT I n t .  App l . ,  30  pp .

CODEN:  P IXXD2
DOCUMENT TYPE:  Pa ten t
LANGUAGE: Eng l i sh
FAMILY  ACC.  NUM. COUNT: 1
PATENT INFORMATION:

PATENT NO.  K IND DATE APPL ICAT ION NO.  DATE

WO 2003066030  A2  20030814  WO 2003 -US3837  20030206
WO 2003066030  A3  20031016
CA 2474921  A l  20030814  CA  2003 -2474921  20030206
AU 2003210930  A l  20030902  AU 2003 -210930  20030206
AU 2003210930  B2  20070104
US 20030180357  A l  20030925  US  2003 -359939  20030206
EP 1480624  A2  20041201  EP  2003 -737712  20030206
EP 1480624  B l  20061129
BR 2003007593  A 20050201  BR 2003 -7593  20030206
JP  2005517693  T 20050616  JP  2003 -565454  20030206
JP  4174426  B2  20081029
CN 1630512  A 20050622  CN 2003 -803580  20030206
CN 1267087  c 20060802
NZ  533957  A 20060224  NZ  2003 -533957  20030206
RU 2273473  C2  20060410  RU 2004 -124065  20030206
AT  346591  T 20061215  AT  2003 -737712  20030206
ES 2274248  T3  20070516  ES  2003 -737712  20030206
MX 2004006799  A 20041206  MX 2004 -6799  20040713
ZA 2004005556  A 20050810  ZA  2004 -5556  20040713
IN  2004DN02122  A 20071019  IN  2004 -DN2122  20040722
IN  219622  B 20080627
CO 5611097  A2  20060228  CO 2004 -77266  20040809
NO 2004003716  A 20040906  NO 2004 -3716  20040906
HK 1074581  A l  20061020  HK  2005 -106918  20050811

PRIORITY  APPLN.  INFO. : US 2002 -60355705  P 20020207
WO 2003 -US3837  W 20030206

ASSIGNMENT H ISTORY FOR US PATENT AVAILABLE IN  LSUS D ISPLAY FORMAT
OTHER SOURCE(S) :  MARPAT 139 :185666 ;  CASFORMULTNS 2003 :633448
GI

HHMe
f i

M

HM oN

5

AB A pha rmaceu t i ca l  t ab le t  i s  p rov ide  compr i s i ng  a co re  and  a coa t i ng
adhe ren t  t he re to ,  whe re in  ( a )  t he  co re  compr i ses  so l i d  pa r t i c l es  o f  a
wa te r - so l .  dye  d i s t r i bu ted  i n  a ma t r i x  and  (b )  t he  coa t i ng  compr i ses
ge l l an  gum. The t ab le t  i s  su i t ab le  f o r  pe ro ra l  o r  i n t r ao ra l
adm in i s t r a t i on ,  f o r  examp le  f o r  de l i ve r y  o f  a d rug  con ta i ned  i n  t he  co re
o f  t he  t ab le t  t o  a sub jec t .  The  t ab le t  has  a speck led  appea rance  t ha t
r ende rs  t he  t ab le t  r ead i l y  i den t i f i ab l e .

IT  52365~63~%, D ip i ve f r i n
RL :  THU (The rapeu t i c  use ) ;  B IOL (B io l og i ca l  s t udy ) ;  USES (Uses )

(ac t i ve  i ng red ien t s  f o r  coa ted  pha rmaceu t i ca l  t ab le t s  w i t h  speck led
appea rance )
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RN
CN

52365 -63 -6
Propano i c  ac i d ,
1 ,2 -pheny lene ]  es te r

CAPLUS
2 ,2 -d ime thy l - ,  1 , 1 ' - [ 4 - [ 1 -hyd roxy -2 - (me thy lam ino )e thy l ] -

(CA  INDEX NAME)

0S .C IT ING REF  COUNT:  6 THERE ARE 6 CAPLUS RECORDS THAT C ITE  TH IS  RECORD
(6  C IT INGS)

REFERENCE COUNT:  3 THERE ARE 3 C ITED REFERENCES AVAILABLE FOR TH IS
RECORD.  ALL  C ITAT IONS AVAILABLE IN  THE RE  FORMAT

L5  ANSWER 11  OF  11  CAPLUS COPYRIGHT 2020  ACS on  STN
ACCESSION NUMBER:  2003 :633447  CAPLUS Fu l l - t ex t
DOCUMENT NUMBER:  139 :185665
T ITLE :  Pha rmaceu t i ca l  dosage  f o rm  fo r  mucosa l  de l i ve r y
INVENTOR(S) :  Ma r t i no ,  A l i ce  C . ;  P ie rman ,  S teven  A . ;  Noack ,  Robe r t

M . ;  B r i t t en ,  Nancy
PATENT ASSIGNEE(S):  Pha rmac ia  Co rpo ra t i on ,  USA
SOURCE: PCT I n t .  App l . ,  34  pp .

CODEN: P IXXD2
DOCUMENT TYPE:  Pa ten t
LANGUAGE: Eng l i sh
FAMILY  ACC.  NUM. COUNT: 1
PATENT INFORMATION:

PATENT NO.  K IND DATE APPL ICAT ION NO.  DATE

WO 2003066029  A2  20030814  WO 2003 -US3836  20030206
WO 2003066029  A3  20031016
CA 2474190  A l  20030814  CA 2003 -2474190  20030206
AU 2003215110  A l  20030902  AU 2003 -215110  20030206
AU 2003215110  B2  20071129
US 20030235617  A l  20031225  US 2003 -360167  20030206
EP 1471890  A2  20041103  EP  2003 -710927  20030206
EP 1471890  B l  20060927
BR 2003007473  A 20041109  BR 2003 -7473  20030206
CN 1627938  A 20050615  CN 2003 -803419  20030206
CN 100346832  Cc 20071107
JP  2005519924  T 20050707  JP  2003 -565453  20030206
NZ 534340  A 20060428  NZ  2003 -534340  20030206
AT 340565  T 20061015  AT 2003 -710927  20030206
RU 2285520  C2  20061020  RU 2004 -124057  20030206
PT  1471890  E 20070131  PT  2003 -710927  20030206
ES 2271542  T3  20070416  ES  2003 -710927  20030206
ZA 2004005614  A 20050627  ZA 2004 -5614  20040714
IN  2004DN02055  A 20090313  IN  2004 -DN2055  20040716
CO 5611096  A2  20060228  CO 2004 -76758  20040806
MX 2004007728  A 20041110  MX 2004 -7728  20040809
NO 2004003723  A 20040906  NO 2004 -3723  20040906

PRIORITY  APPLN.  INFO.: US 2002 -60355703  P 20020207
WO 2003 -US3836  W 20030206

ASSIGNMENT H ISTORY FOR US PATENT AVAILABLE IN  LSUS D ISPLAY FORMAT
OTHER SOURCE(S) :  MARPAT 139 :185665 ;  CASFORMULTNS 2003 :633447
GI
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MNHiMe

AB A pha rmaceu t i ca l  t ab le t  i s  p rov ided  compr i s i ng  an  i n t r ao ra l l y
d i s i n teg ra tab le  co re  and  an  exc ip i en t  coa t i ng  adhe ren t  t he re to ,  whe re in
the  coa t i ng  compr i ses  ge l l an  gum. The t ab le t  i s  su i t ab le  f o r  i n t r ao ra l
adm in i s t r a t i on ,  f o r  examp le  f o r  de l i ve r y  o f  a d rug  con ta i ned  i n  t he  co re
o f  t he  t ab le t  t o  a sub jec t ,  a t  l eas t  i n  pa r t  by  abso rp t i on  o f  t he  d rug  v i a
o ra l  mucosa  o f  t he  sub jec t .

I T  52365 -63~6 ,  D ip i ve f r i n
RL :  THU (The rapeu t i c  use ) ;  B IOL (B io l og i ca l  s t udy ) ;  USES (Uses )

(ac t i ve  i ng red ien t s  f o r  coa ted  sub l ingua l  t ab le t s )
RN 52365 -63 -6  CAPLUS
CN P ropano i c  ac i d ,  2 ,2 -d ime thy l - ,  1 , 1 ' - [ 4 - [ 1 -hyd roxy -2 - (me thy lam ino )e thy l ] -

1 ,2 -pheny lene ]  es te r  (CA  INDEX NAME)

0S .C IT ING REF  COUNT:  4 THERE ARE 4 CAPLUS RECORDS THAT C ITE  TH IS  RECORD
( 7  C IT INGS)

REFERENCE COUNT:  3 THERE ARE 3 C ITED REFERENCES AVAILABLE FOR TH IS
RECORD. ALL C ITAT IONS AVAILABLE IN  THE RE FORMAT

=>  d h i s

(F ILE  'HOME'  ENTERED AT 16 :56 :46  ON 16  DEC 2020 )

F ILE  'CAPLUS '  ENTERED AT 17 :03 :57  ON 16  DEC 2020

F ILE  'REGISTRY '  ENTERED AT 17 :04 :02  ON 16  DEC 2020
L1  STRUCTURE UPLOADED
L2  10  S L1  SSS SAM
L3  301  8 L1  SSS FULL

F ILE  'CAPLUS '  ENTERED AT 17 :04 :53  ON 16  DEC 2020
L4  433  S L3
L5  11  S L4  AND (SUBL INGUAL  OR BUCCAL)

=>  l ogo f f  y
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(F ILE  'HOME'  ENTERED AT 16 :56 :46  ON 16  DEC 2020 )
D SET
D CLUSTER

F ILE  'CAPLUS '  ENTERED AT 17 :03 :57  ON 16  DEC 2020

F ILE  'REGISTRY '  ENTERED AT 17 :04 :02  ON 16  DEC 2020
L1  STRUCTURE UPLOADED
L2  10  SEA SSS SAM L1
L3  301  SEA SSS FUL  L1

F ILE  'CAPLUS '  ENTERED AT 17 :04 :53  ON 16  DEC 2020
L4  433  SEA SPE=ON ABB=ON PLU=ON L3
L5  11  SEA SPE=ON ABB=ON PLU=ON L4  AND (SUBL INGUAL  OR BUCCAL)

D L5  1 -11  IB IB  ABS H ITSTR
COST IN  U .S .  DOLLARS S INCE F ILE  TOTAL

ENTRY SESSION
FULL  EST IMATED COST 161 .95  627 .42

STN INTERNATIONAL  LOGOFF AT  17 :07 :12  ON 16  DEC 2020

f i l e  r eg

COST IN  U .S .  DOLLARS S INCE F ILE  TOTAL
ENTRY SESSION

FULL  EST IMATED COST 0 .18  0 .18

F ILE  'REGISTRY '  ENTERED AT  20 :36 :26  ON 16  DEC 2020
USE IS  SUBJECT TO THE TERMS OF  YOUR STN CUSTOMER AGREEMENT.
COPYRIGHT (C )  2020 Amer i can  Chemica l  Soc ie t y  (ACS)

Prope r t y  va lues  t agged  w i t h  IC  a re  f r om the  Z IC /V IN IT I  da ta  f i l e
p rov ided  by  I n foChem.

STRUCTURE F ILE  UPDATES:  14  DEC 2020  H IGHEST RN 2559710 -34 -6
D ICT IONARY F ILE  UPDATES:  14  DEC 2020  H IGHEST RN 2559710 -34 -6

CAS In fo rma t i on  Use Po l i c i es  app l y  and  a re  ava i l ab le  a t :

h t t p : / /www.  cas .o rg / l ega l / i n f opo l i c y

TSCA INFORMATION NOW CURRENT THROUGH March  2020 .

P lease  no te  t ha t  sea rch - t e rm  p r i c i ng  does  app l y  when
conduc t i ng  Smar tSELECT sea rches .

REGISTRY i nc l udes  numer i ca l l y  sea rchab le  da ta  f o r  expe r imen ta l  and
p red i c ted  p rope r t i es  as  we l l  as  t ags  i nd i ca t i ng  ava i l ab i l i t y  o f
expe r imen ta l  p rope r t y  da ta  i n  t he  o r i g i na l  documen t .  Fo r  i n f o rma t i on
on  p rope r t y  sea rch ing  i n  REGISTRY, r e fe r  t o :

bhp :  / /wew .  cas .  o rg / t r a i n i ng / s tn /da tabass -spec i f i c

=>
Up load ing  s t r uc tu re  f i l e :  16347625 -2
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]

19 f r  Se  ~~  EN| 3 5 X i i

15  2s  KR:
AN EN

18 ,  a2

Node  A t t r i bu tes
Ring  Nodes : 1 2 3 4 5 6
Cha in  Nodes  : 7 8 11  12  13  14  15  16  17  18  19
Bond  A t t r i bu tes
Ring  Bonds : 1 -2  2 -3  3 -4  4 -5
Cha in  Bonds  : 1 -12  2 -13  5 -7

15 -16  15 -19
Exac t  Bonds  : 5 -7  7 -8  14 -17  15 -16
Norma l i zed  Bonds  : 1 -2  2 -3  3 -4  4 -5  5 -6  6 -1
Exac t /No rma l i zed  Bonds  : 1 -12  2 -13  7 -9  8 -10  10 -11  12 -14  13 -15  14 -18  15 -1
9
Markush  A t t r i bu tes
Ma tch  Leve l  (ATOM)  : 1 2 3 4 5 6
Match  Leve l  (CLASS)  : 7 8 9 10  11  12  13  14  15  16  17  18  19
E lemen t  Coun t  Leve l  ( L IM ITED)  : 1 2 3 4 5 6 7 8 9 10  11  12  13  14  1
5 16  17  18  19

5-—

-87 8 -10  10 -11  12 -14  13 -15  14 -17  14 -18

L1  STRUCTURE UPLOADED

=>  sg 11  exac t  sam

SAMPLE SEARCH IN IT IATED 20 :36 :53  F ILE  'REGISTRY '
SAMPLE SCREEN SEARCH COMPLETED - 2 TO ITERATE

100 .0% PROCESSED 2 ITERATIONS 1 ANSWERS
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SEARCH T IME:  00 .00 .01

FULL  F ILE  PROJECTIONS:  ONL INE  * *COMPLETE* *
BATCH * *COMPLETE* *

PROJECTED ITERATIONS:  2 TO 124
PROJECTED ANSWERS:  1 TO 80

L2  1 SEA EXA SAM L1

=>  d scan

L2  1 ANSWERS REGISTRY COPYRIGHT 2020  ACS on  STN
IN  1 ,2 -Benzened io l ,  4 - [ 1 -hyd roxy -2 - (me thy lam ino )e thy l ] - ,  1 , 2 -d i ace ta te
MF C13  H17  N O05
C I  COM

* *PROPERTY DATA AVAILABLE IN  THE 'PROP '  FORMAT**

ALL ANSWERS HAVE BEEN SCANNED

=>  g 11  exac t  f u l l

FULL  SEARCH IN IT IATED 20 :37 :09  F ILE  'REGISTRY '
FULL  SCREEN SEARCH COMPLETED - 4 TO ITERATE

100 .0% PROCESSED 4 ITERATIONS 2 ANSWERS

SEARCH T IME:  00 .00 .01

L3  2 SEA EXA FUL  L1

=>  f i l e  cap lus

COST IN  U .S .  DOLLARS S INCE F ILE  TOTAL
ENTRY SESSION

FULL  ESTIMATED COST 158 .71  158 .89

F ILE  'CAPLUS '  ENTERED AT 20 :37 :15  ON 16  DEC 2020
USE IS  SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT.
COPYRIGHT (C )  2020  AMERICAN CHEMICAL SOCIETY (ACS)

Copy r i gh t  o f  t he  a r t i c l es  t o  wh i ch  reco rds  i n  t h i s  da tabase  re fe r  i s
he ld  by  t he  pub l i she rs  l i s t ed  i n  t he  PUBLISHER (PB)  f i e l d  ( ava i l ab le
fo r  r eco rds  pub l i shed  o r  upda ted  i n  Chemica l  Abs t rac t s  a f t e r  December
26 ,  1996 ) ,  un less  o the rw i se  i nd i ca ted  i n  t he  o r i g i na l  pub l i ca t i ons .

The CA Lex i con  i s  t he  copy r i gh ted  i n te l l ec tua l  p rope r t y  o f  t he
Amer i can  Chemica l  Soc ie t y  and  i s  p rov ided  t o  ass i s t  you  i n  sea rch ing
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da tabases  on  STN. Any d i ssem ina t i on ,  d i s t r i bu t i on ,  copy ing ,  o r  s t o r i ng
o f  t h i s  i n f o rma t i on ,  w i t hou t  t he  p r i o r  w r i t t en  consen t  o f  CAS,  i s
s t r i c t l y  p roh ib i t ed .

F ILE  COVERS 1907  - 16  Dec  2020  VOL 174  ISS  1
F ILE  LAST  UPDATED:  15  Dec  2020  (20201215 /ED)

CAS In fo rma t i on  Use Po l i c i es  app l y  and  a re  ava i l ab le  a t :

h t t p :  / /wew .  cag .  c rg / l ega l / i n f ope l i i oy

Th i s  f i l e  con ta i ns  CAS Reg i s t r y  Numbers f o r  easy  and  accu ra te
subs tance  i den t i f i ca t i on .

=>  gg 13

L4  4 L3

=>  d 14  1 -4  i b i b  abs  h i t s t r

L4  ANSWER 1 OF 4 CAPLUS COPYRIGHT 2020  ACS on  STN
ACCESSION NUMBER:  2018 :953917  CAPLUS Fu l l - t axh
DOCUMENT NUMBER:  169 :11381
T ITLE :  Pha rmaceu t i ca l  f o rmu la t i on  f o r  sub l i ngua l  o r  bucca l

de l i ve r y  o f  ep ineph r i ne
INVENTOR(S) :  A lmoazen ,  Hassan ;  Haynes ,  L i ndsay
PATENT ASSIGNEE(S) :  I ono  Pha rma ,  LLC ,  USA
SOURCE: PCT I n t .  App l . ,  32pp .

CODEN:  P IXXD2
DOCUMENT TYPE:  Pa ten t
LANGUAGE: Eng l i sh
FAMILY  ACC.  NUM. COUNT: 1
PATENT INFORMATION:

PATENT NO.  K IND DATE APPL ICAT ION NO.  DATE

WO 2018089570  A l  20180517  WO 2017 -US60761  20171109
CN 110418639  A 20191105  CN 2017 -80083246  20171109
US 20190337886  A l  20191107  US 2019 -16347625  20190506

PRIORITY  APPLN.  INFO.: US 2016 -62421316  P 20161113
WO 2017 -US60761  W 20171109

ASSIGNMENT H ISTORY FOR US PATENT AVAILABLE IN  LSUS D ISPLAY FORMAT
OTHER SOURCE(S) :  MARPAT 169 :11381 ;  CASFORMULTNS 2018 :953917
AB The  p resen t  i nven t i on  re l a tes  t o  a pha rmaceu t i ca l  compn .  f o r  t he  t r ea tmen t

o f  anaphy lax i s  f o rmu la ted  f o r  r ap id  de l i ve r y ,  i n  one  embod imen t ,  t he
de l i ve r y  veh i c l e  i s  a r ap id l y  d i sso l vmg  f i lm .  The f i lms  con ta i n  an
ep ineph r i ne  o r  a nove l  ep ineph r i ne  p ro -d rag  f o r  f ee  rap id  t r ea tmen t  o f
anaphy lax i s  i n  a pa t i en t .  Th i s  i nven t i on  re l a tes  t o  pha rmaceu t i ca l
compns.  made by  mod i f y i ng  t he  phys i coehemiea l  p rope r t i es  o f  ep ineph r i ne  i n
o rde r  t o  enhance  i t s  pe rmeab i l i t y  t h rough  b io l .  membranes ( sub l i ngua l  and
bucca l  membranes ) .  Seve ra l  p rod rugs  o f  ep ineph r i ne  a re  shown by  mod i f y i ng
the  two hyd roxy l  ( pheno l i c )  g roups  i n  pos i t i ons  3 and  4 on  t he  benzene
r i ng ,  by  chem. r eac t i ng  t he  two g roups  w i t h  seve ra l  ac i d  mo ie t i es  t o  f o rm
an  es te r  bond  w i t h  d i f f e ren t  a l ky l  cha ins .  The addn .  o f  an  a l ky l  g roup
w i l l  enhance  t he  l i poph i l i c i t y  o f  ep ineph r i ne  ( i nc rease  l og  P )  and  w i l l
consequen t l y  i nc rease  i t s  pe rmeab i l i t y  t h rough  t he  b i o l .  membranes
( sub l i ngua l  and  bucca l  t i s sues  i n  t he  o ra l  cav i t y ) .

I T  104714805
RL:  THU (The rapeu t i c  use ) ;  B IOL (B io l og i ca l  s t udy ) ;  USES (Uses )

(pha rmaceu t i ca l  f o rmu la t i on  f o r  sub l i ngua l  o r  bucca l  de l i ve r y  o f
ep ineph r i ne )

RN 104714 -60 -5  CAPLUS
CN 1 ,2 -Benzened io l ,  4 - [ 1 -hyd roxy -2 - (me thy lam ino )e thy l ] - ,  1 , 2 -d i ace ta te  (CA

INDEX NAME)
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L4  ANSWER 2 OF 4 CAPLUS COPYRIGHT 2020  ACS on  STN
ACCESSION NUMBER:  1986 :572151  CAPLUS Fu l l - t ex t
DOCUMENT NUMBER:  105 :172151
ORIGINAL  REFERENCE NO. :  105 :27733a ,27736a
T ITLE :  Improved  syn thes i s  o f  ad rena l i ne
AUTHOR(S) :  Yang ,  Paw  Wang ;  Huang ,  Ya  Yung
CORPORATE SOURCE: Dep .  Chem. ,  Na t l .  Ta iwan  Un i v . ,  Ta ipe i ,  Ta iwan
SOURCE:  Huaxue  (1985 ) ,  43 (1 ) ,  19 -29

CODEN:  HUHSA2 ;  ISSN:  0441 -3768
DOCUMENT TYPE:  Jou rna l
LANGUAGE: Ch inese
AB The syn thes i s  and  reso ln .  o f  d l - ad rena l i ne  [d l -3,4-(OH)2C6H3CH(OH)CH2NHMe

( I ) ]  and  d l - no rad rena l i ne  [ d1 l - 3 ,4 - (OH)2C6H3CH(OH)CH2NH2  ( I I ) ]  we re
r ev i ewed  and  mod i f i ed .  I was p repd .  i n  84% ove ra l l  y i e l d  f r om o-C6H4(OH)2
v ia  acy la t i on  w i t h  C1CH2CO2H and  am ina t i on  w i t h  MeNH2 f o l l owed  by
ca ta l y t i c  hyd rogena t i on .  I I  was p repd .  f r om 3,4-(MeO)HOC6H3CHO v i a
deme thy la t i on ,  b i sace t y l a t i on ,  addn .  r eac t i on  w i t h  MeNO2 t o  g i ve
3,4-(AcO0)2C6H3CH(OH)CH2NO2, f o l l owed  by  ca ta l y t i c  hyd rogena t i on .

I T  1047  14 -20 -87
RL:  RCT (Reac tan t ) ;  SPN (Syn the t i c  p repa ra t i on ) ;  PREP (P repa ra t i on ) ;  RACT
(Reac tan t  o r  r eagen t )

(p repn .  and  hyd ro l ys i s  o f )
RN 104714 -60 -5  CAPLUS
CN 1 ,2 -Benzened io l ,  4 - [ 1 -hyd roxy -2 - (me thy lam ino )e thy l ] - ,  1 , 2 -d i ace ta te  (CA

INDEX NAME)

0S .C IT ING REF  COUNT:  1 THERE ARE 1 CAPLUS RECORDS THAT C ITE  TH IS  RECORD
(1  C IT INGS)

L4  ANSWER 3 OF 4 CAPLUS COPYRIGHT 2020  ACS on  STN
ACCESSION NUMBER:  1978 :58723  CAPLUS Fu l l - t ex t
DOCUMENT NUMBER:  88 :58723
ORIGINAL  REFERENCE NO. : 88 :9223a ,9226a
T ITLE :  Ae roso l i zed  o r  i n t r avenous  ca techo lam ines :

ca rd iovascu la r  e f f ec t s  i n  awake  ra t s
AUTHOR(S) :  Bunag ,  Ruben  D . ;  R i l ey ,  E l i no r ;  Wa laszek ,  Edward  J .
CORPORATE SOURCE: Co l l .  Hea l t h  Sc i . ,  Un i v .  Kansas  Med .  Cen t . ,  Kansas

c i t y ,  KS,  USA
SOURCE: Gene ra l  Pha rmaco logy  (1977 ) ,  8 (4 ) ,  269 -73
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CODEN: GEPHDP; ISSN:  0306 -3623
DIGITAL  OBJECT ID :  10 .1016 /0306 -3623 (77 )90025 -8
DOCUMENT TYPE:  Jou rna l
LANGUAGE: Eng l i sh
GI

HO H- ,  H HO CHCH 2MHCHH
“CH ohHHe “ i are 2

HO I HD = 11

AB To compare t he  ca rd iovascu la r  e f f ec t s  o f  ep ineph r i ne  ( I )  [ 51 -43 -4 ]  and
i sop ro te reno l  ( I I )  [ 7683-59 -22 ]  de r i vs . ,  d rugs  we re  i n j ec ted  i . v .  o r  g i ven
as  ae roso l s  wh i l e  ao r t i c  p ressu res  and  hea r t  r a tes  we re  reco rded
con t i nuous l y  i n  unanes the t i zed  ra t s .  Ca rd iovascu la r  r esponses  t o  ae roso l s
a lways  s ta r t ed  l a te r  bu t  l as ted  l onge r  t han  t hose  t o  i . v .  i n j ec t i ons .  I
de r i vs .  i nva r i ab l y  e l eva ted  ao r t i c  p ressu re  whe reas  I I  de r i vs .  l owe red  i t .
Hear t  r a te  r esponses  va r i ed  f r om dec reases  by  I ,  i r r egu la r  e f f ec t s  by
d iace t y l ep ineph r i ne  [§%3%%~36-%], t o  i nc reases  by  d i p i va l y l ep ineph r i ne
[566298 -24 -9 ] ;  by  con t ras t ,  I I  de r i v s .  cons i s ten t l y  i nc reased  hea r t  r a te
and  f o r  i . v .  doses  t h i s  e f f ec t  was dose -dependen t .  S ince
d iace t y l i sop ro te reno l  [ 35553 -62 -9 ]  and  d i p i va l y l i sop ro te reno l
[ 65114 -85 -4 ]  we re  bo th  weake r  t han  I I  i n  caus ing  t achyca rd ia ,  ch rono t rop i c
s ide -e f f ec t s  may be  l essened  when  t hese  d rugs  a re  used  f o r  t r ea t i ng
b ronch ia l  as thma .

I T  BERTE~326~0
RL:  PRP (P rope r t i es )

( ca rd iovascu la r  e f f ec t s  o f )
RN 65279 -36 -9  CAPLUS
CN 1 ,2 -Benzened io l ,  4 - [ 1 -hyd roxy -2 - (me thy lam ino )e thy l ] - ,  1 , 2 -d i ace ta te ,  (R ) -

( 9C I )  (CA  INDEX NAME)

Absolute stereochemistry shown

L4  ANSWER 4 OF  4 CAPLUS COPYRIGHT 2020  ACS on  STN
ACCESSION NUMBER:  1929 :45024  CAPLUS Fu l l - t ex t
DOCUMENT NUMBER:  23 :45024
ORIGINAL  REFERENCE NO. : 23 :5162b - f
T ITLE :  A l kam ines .  I I I
AUTHOR(S) :  Kanao ,  S .
SOURCE: Yakugaku  Zassh i  ( 1929 ) ,  49 ,  238 -46

CODEN:  YKKZAJ ;  ISSN:  0031 -6903
DOCUMENT TYPE:  Jou rna l
LANGUAGE: Unava i l ab le
AB c f .  C .  A .  23 ,  4205 .  Du r i ng  t he  condensa t i on  o f  n i t r opa ra f f i n  and  a roma t i c

a ldehyde ,  t he  pheno l  hyd roxy l  r ad i ca l  o f t en  causes  t he  re ta rda t i on .  Th i s
i s  mo re  so  when  an  a l dehyde  possesses  two OH rad i ca l s ,  such  as
reso rcy l a l dehyde ,  gen t i s i na ldehyde  and  p ro toca techua ldehyde  (Be r .  46 ,
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I T

RN
CN

1034 (1913 ) ) .  I n  o rde r  t o  l essen  t h i s  r e ta rda t i on  CH3CO2 o r  some o the r
r ad i ca l  was subs t i t u t ed  f o r  OH rad i ca l .  3 ,4 -D ihyd roxybenza ldehyde  ( I )
( 100  g . ) ,  CH3CO2Na (100  g . )  i n  AcOH (170  g . )  gave  d i ace t y l  de r i v .  ( I I )  m .
55°  ( y i e l d  90%) .  Reduc t i on  o f  I I  ( 10  g . )  w i t h  CH3NO2 (4  g . )  i n
KHCO3 gave  3 ,4 -d i ace toxypheny ln i t r oe thano l  ( I I I ) ,  m .  155°  ( y i e l d
80 -90%) .  I I I  ( 5  g . )  i n  a l c .  ( 20  cc . )  t r ea ted  on  t he  wa te r  ba th  w i t h
concd .  ac i d  gave  3 ,4 -d i hyd roxy -Q-n i t r os t y rene  ( IV )  ( 8  g . ) ,  m .
146 -7 °  ( y i e l d  97%) .  IV  (3  g . )  AcOH (5  g . )  i n  t he  co ld  t r ea ted  w i t h
30% KC l  ( 6 -7  g . )  gave  3 ,4 -d i ace toxy -wn i t r os t y rene ,  m .  118° .
Reduc t i on  o f  I I I  ( 5  g . )  w i t h  30% AcOH (60  cc . )  and  Zn dus t  gave
1 - (3 ,4 -d i ace toxypheny l ) - 2 -am inoe thano l  ( y i e l d  2 .2  g . ) ,  d i oxa la te ,  m .
153° .  Reduc t i on  o f  I I I  ( 5  g . )  w i t h  35% HCHO (1 .5  g . ) ,  Zn  dus t  and
AcOH gave  1 - (3 ,4 -d i ace toxypheny l ) - 2 -me thy lam inoe thano l ,  m .  168° ,
HCl  sa l t  m .  155 -6 ° .  Reduc t i on  o f  I I I  ( 3  g . )  w i t h  CH3(CH2)5CHO (1 .2
g )  by  usua l  me thod  gave  1 - (3 ,4 -d i ace toxypheny l ) - 2 -hep t y l am inoe thano l
( y i e l d  1 .1  g . ) ,  d i oxa la te ,  m .  175°  I I I  ( 5  g . )  and  PhCHO by  usua l
me thod  gave  1 - (3 ,4 -d i ace toxypheny l ) - 2 - (benzy l i deneox im ino )  e thano l  (V )
( y i e l d  1 g . ) ,  m .  161 -2 ° .  Reduc t i on  o f  V by  usua l  me thod  gave
1 - (3 ,4 -d i ace toxypheny l ) - 2 -benzy lam inoe thano l ,  d i oxa la te ,  m .  168° .
Reduc t i on  o f  I I I  ( 6  g . )  w i t h  (CH202)C6H3CHO (3 .2  g . )  by  usua l  me thod  gave
1 - (3 ,4 -d i ace toxypheny l ) - 2 -p i pe rony lam inoe thano l ,  d i oxa la te ,  m .  192°
( y i e l d  2 .6  g . ) .  I I I  ( 6  g . ) ,  3 ,4 - (CH3CO2)2C6H3CHO (4 .8  g . ) ,  AcOH and  Zn
dus t  t r ea ted  as  be fo re  gave  1 - (3 ,4 -d i ace toxypheny l ) - 2 - (3 ,4 -
d ihyd roxybenzy l )  am inoe thano l ,  d i oxa la te ,  m .  201°  ( y i e l d  4 g . ) .
I I T  ( 6  g . )  and  ace t y l van i l l i n  ( 2 .3  g . )  t r ea ted  as  be fo re  gave
1 - (3 ,4 -d i ace toxypheny l ) - 2 - (3 -me thoxy -4 -ace toxybenzy l )  am inoe thano l ,
d ioxa la te ,  m .  210°  ( y i e l d  2 g . ) .  Reduc t i on  o f  I I I  ( 6  g . )  w i t h
f u r f u ro l  ( 2 .6  g . )  as  be fo re  gave  1 - (3 ,4 -d i ace toxypheny l -2 -
f u r y l am inoe thano l ,  d i oxa la te ,  m .  162 -3 °  ( y i e l d  2 g . ) .
104714~80 -8P
RL:  SPN (Syn the t i c  p repa ra t i on ) ;  PRP (P rope r t i es ) ;  PREP (P repa ra t i on )

(A l kam ines .  I I I )
104714 -60 -5  CAPLUS
1 ,2 -Benzened io l ,  4 - [ 1 -hyd roxy -2 - (me thy lam ino )e thy l ] - ,  1 , 2 -d i ace ta te  (CA
INDEX NAME)

I T

RN
CN

65279~36~8P ,  Ad rena l i ne ,  3 ,4 -d i ace ta te
RL:  PREP (P repa ra t i on )

( p repn .  o f )
65279 -36 -9  CAPLUS
1 ,2 -Benzened io l ,  4 - [ 1 -hyd roxy -2 - (me thy lam ino )e thy l ] - ,  1 , 2 -d i ace ta te ,  (R ) -
( 9C I )  (CA  INDEX NAME)

Absolute stereochemistry shown
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=>  f i l e  r eg

COST IN  U .S .  DOLLARS S INCE F ILE  TOTAL
ENTRY SESSION

FULL  ESTIMATED COST 54 .10  212 .99

F ILE  'REGISTRY '  ENTERED AT  20 :38 :03  ON 16  DEC 2020
USE IS  SUBJECT TO THE TERMS OF  YOUR STN CUSTOMER AGREEMENT.
COPYRIGHT (C )  2020 Amer i can  Chemica l  Soc ie t y  (ACS)

Prope r t y  va lues  t agged  w i t h  IC  a re  f r om the  Z IC /V IN IT I  da ta  f i l e
p rov ided  by  I n foChem.

STRUCTURE F ILE  UPDATES:  14  DEC 2020  H IGHEST RN 2559710 -34 -6
D ICT IONARY F ILE  UPDATES:  14  DEC 2020  H IGHEST RN 2559710 -34 -6

CAS In fo rma t i on  Use Po l i c i es  app l y  and  a re  ava i l ab le  a t :

h t t p : / /www. cas. org/legal/infopoliioy

TSCA INFORMATION NOW CURRENT THROUGH March  2020 .

P lease  no te  t ha t  sea rch - t e rm  p r i c i ng  does  app l y  when
conduc t i ng  Smar tSELECT sea rches .

REGISTRY i nc l udes  numer i ca l l y  sea rchab le  da ta  f o r  expe r imen ta l  and
p red i c ted  p rope r t i es  as  we l l  as  t ags  i nd i ca t i ng  ava i l ab i l i t y  o f
expe r imen ta l  p rope r t y  da ta  i n  t he  o r i g i na l  documen t .  Fo r  i n f o rma t i on
on  p rope r t y  sea rch ing  i n  REGISTRY, r e fe r  t o :

r e  f F  pup  7 ainina/atn/ da t  SP RPRRLEY Lg

; 3 3 . ih t t p :  //www.cas,.org/training/stn/database~specific

=>
Up load ing  s t r uc tu re  f i l e :  16347625 -3
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Fo
ol

Node  A t t r i bu tes
Ring  Nodes : 1 2 3 4 5 6
Cha in  Nodes  : 7 8 11  12  13  14  15  16  17  18  19  20  21
Bond  A t t r i bu tes
Ring  Bonds : 1 -2  2 -3  3 -4  4 -5
Cha in  Bonds  : 1 -12  2 -13  5 -7  7

15 -16  15 -19  16 -21  17 -20
Exac t  Bonds  : 5 -7  7 -8  14 -17  15 -16  16 -21  17 -20
Norma l i zed  Bonds  : 1 -2  2 -3  3 -4  4 -5  5 -6  6 -1
Exac t /No rma l i zed  Bonds  : 1 -12  2 -13  7 -9  8 -10  10 -11  12 -14  13 -15  14 -18  15 -1
9
Markush  A t t r i bu tes
Ma tch  Leve l  (ATOM)  : 1 2 3 4 5 6
Match  Leve l  (CLASS)  : 7 8 9 10  11  12  13  14  15  16  17  18  19  20  21
E lemen t  Coun t  Leve l  ( L IM ITED)  : 1 2 3 4 5 6 7 8 9 10  11  12  13  14  1
5 16  17  18  19  20  21

5 -

- 8  8 -10  10 -11  12 -14  13 -15  14 -17  14 -18

L5  STRUCTURE UPLOADED

=>  sg 15  exac t  sam

SAMPLE SEARCH IN IT IATED 20 :38 :40  F ILE  'REGISTRY '
SAMPLE SCREEN SEARCH COMPLETED - 0 TO ITERATE

100 .0% PROCESSED 0 ITERATIONS 0 ANSWERS
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SEARCH T IME:  00 .00 .01

FULL  F ILE  PROJECTIONS:  ONL INE  * *COMPLETE* *
BATCH * *COMPLETE* *

PROJECTED ITERATIONS:  0 TO 0
PROJECTED ANSWERS: 0 TO 0

Lé6 0 SEA EXA SAM LS

=>  g 15  exac t  f u l l

FULL  SEARCH IN IT IATED 20 :38 :46  F ILE  'REGISTRY '
FULL  SCREEN SEARCH COMPLETED - 3 TO ITERATE

100 .0% PROCESSED 3 ITERATIONS 1 ANSWERS

SEARCH T IME:  00 .00 .01

L7  1 SEA EXA FUL  L5

=>  f i l e  cap lus

COST IN  U .S .  DOLLARS S INCE F ILE  TOTAL
ENTRY SESSION

FULL  ESTIMATED COST 158 .71  371 .70

F ILE  'CAPLUS '  ENTERED AT 20 :38 :53  ON 16  DEC 2020
USE IS  SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT.
COPYRIGHT (C )  2020  AMERICAN CHEMICAL SOCIETY (ACS)

Copy r i gh t  o f  t he  a r t i c l es  t o  wh i ch  reco rds  i n  t h i s  da tabase  re fe r  i s
he ld  by  t he  pub l i she rs  l i s t ed  i n  t he  PUBLISHER (PB)  f i e l d  ( ava i l ab le
fo r  r eco rds  pub l i shed  o r  upda ted  i n  Chemica l  Abs t rac t s  a f t e r  December
26 ,  1996 ) ,  un less  o the rw i se  i nd i ca ted  i n  t he  o r i g i na l  pub l i ca t i ons .

The CA Lex i con  i s  t he  copy r i gh ted  i n te l l ec tua l  p rope r t y  o f  t he
Amer i can  Chemica l  Soc ie t y  and  i s  p rov ided  t o  ass i s t  you  i n  sea rch ing
da tabases  on  STN. Any d i ssem ina t i on ,  d i s t r i bu t i on ,  copy ing ,  o r  s t o r i ng
o f  t h i s  i n f o rma t i on ,  w i t hou t  t he  p r i o r  w r i t t en  consen t  o f  CAS,  i s
s t r i c t l y  p roh ib i t ed .

F ILE  COVERS 1907  - 16  Dec  2020  VOL 174  ISS  1
F ILE  LAST  UPDATED:  15  Dec  2020  (20201215 /ED)

CAS In fo rma t i on  Use Po l i c i es  app l y  and  a re  ava i l ab le  a t :

h t t p : / /www. cas. oryg/legal/infopoliicoy

Th i s  f i l e  con ta i ns  CAS Reg i s t r y  Numbers f o r  easy  and  accu ra te
subs tance  i den t i f i ca t i on .

=>  gs 17

L8  1 L7

=>  d 18  i b i b  abs  h i t s t r

Ls  ANSWER 1 OF 1 CAPLUS COPYRIGHT 2020  ACS on  STN
ACCESSION NUMBER:  2018 :953917  CAPLUS Fu i l - t ax t
DOCUMENT NUMBER:  169 :11381
T ITLE :  Pha rmaceu t i ca l  f o rmu la t i on  f o r  sub l i ngua l  o r  bucca l

de l i ve r y  o f  ep ineph r i ne
INVENTOR(S) :  A lmoazen ,  Hassan ;  Haynes ,  L i ndsay
PATENT ASSIGNEE(S) :  I ono  Pha rma ,  LLC ,  USA
SOURCE: PCT I n t .  App l . ,  32pp .

CODEN: P IXXD2
DOCUMENT TYPE:  Pa ten t
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LANGUAGE: Eng l i sh
FAMILY  ACC.  NUM.  COUNT:  1
PATENT INFORMATION:

PATENT NO.  K IND DATE APPL ICAT ION NO.  DATE

WO 2018089570  A l  20180517  WO 2017 -US60761  20171109
CN 110418639  A 20191105  CN 2017 -80083246  20171109
US 20190337886  A l  20191107  US 2019 -16347625  20190506

PRIORITY  APPLN.  INFO.: US 2016 -62421316  P 20161113
WO 2017 -US60761  W 20171109

ASSIGNMENT H ISTORY FOR US PATENT AVAILABLE IN  LSUS D ISPLAY FORMAT
OTHER SOURCE(S) :  MARPAT 169 :11381 ;  CASFORMULTNS 2018 :953917
AB The  p resen t  i nven t i on  re l a tes  t o  a pha rmaceu t i ca l  compn .  f o r  t he  t r ea tmen t

o f  anaphy lax i s  f o rmu la ted  f o r  r ap id  de l i ve r y ,  i n  one  embod imen t ,  t he
de l i ve r y  veh i c l e  i s  a r ap id l y  d i sso l vmg  f i lm .  The f i lms  con ta i n  an
ep ineph r i ne  o r  a nove l  ep ineph r i ne  p ro -d rag  f o r  f ee  rap id  t r ea tmen t  o f
anaphy lax i s  i n  a pa t i en t .  Th i s  i nven t i on  re l a tes  t o  pha rmaceu t i ca l
compns.  made by  mod i f y i ng  t he  phys i coehemiea l  p rope r t i es  o f  ep ineph r i ne  i n
o rde r  t o  enhance  i t s  pe rmeab i l i t y  t h rough  b io l .  membranes ( sub l i ngua l  and
bucca l  membranes ) .  Seve ra l  p rod rugs  o f  ep ineph r i ne  a re  shown by  mod i f y i ng
the  two hyd roxy l  ( pheno l i c )  g roups  i n  pos i t i ons  3 and  4 on  t he  benzene
r i ng ,  by  chem. r eac t i ng  t he  two g roups  w i t h  seve ra l  ac i d  mo ie t i es  t o  f o rm
an  es te r  bond  w i t h  d i f f e ren t  a l ky l  cha ins .  The addn .  o f  an  a l ky l  g roup
w i l l  enhance  t he  l i poph i l i c i t y  o f  ep ineph r i ne  ( i nc rease  l og  P )  and  w i l l
consequen t l y  i nc rease  i t s  pe rmeab i l i t y  t h rough  t he  b i o l .  membranes
( sub l i ngua l  and  bucca l  t i s sues  i n  t he  o ra l  cav i t y ) .

I T  1185887436
RL:  THU (The rapeu t i c  use ) ;  B IOL (B io l og i ca l  s t udy ) ;  USES (Uses )

(pha rmaceu t i ca l  f o rmu la t i on  f o r  sub l i ngua l  o r  bucca l  de l i ve r y  o f
ep ineph r i ne )

RN 1195867 -43 -6  CAPLUS
CN 1 ,2 -Benzened io l ,  4 - [ 1 -hyd roxy -2 - (me thy lam ino )e thy l ] - ,  1 , 2 -d i p ropanoa te

(CA  INDEX NAME)

=>  f i l e  r eg

COST IN  U .S .  DOLLARS S INCE F ILE  TOTAL
ENTRY SESSION

FULL  ESTIMATED COST 14 .41  386 .11

F ILE  'REGISTRY '  ENTERED AT  20 :39 :19  ON 16  DEC 2020
USE IS  SUBJECT TO THE TERMS OF  YOUR STN CUSTOMER AGREEMENT.
COPYRIGHT (C )  2020 Amer i can  Chemica l  Soc ie t y  (ACS)

Prope r t y  va lues  t agged  w i t h  IC  a re  f r om the  Z IC /V IN IT I  da ta  f i l e
p rov ided  by  I n foChem.

STRUCTURE F ILE  UPDATES:  14  DEC 2020  H IGHEST RN 2559710 -34 -6
D ICT IONARY F ILE  UPDATES:  14  DEC 2020  H IGHEST RN 2559710 -34 -6
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CAS In fo rma t i on  Use Po l i c i es  app l y  and  a re  ava i l ab le  a t :

h t t p : / /www.  cas .o rg / l ega l / i n f opo l i c y

TSCA INFORMATION NOW CURRENT THROUGH March  2020 .

P lease  no te  t ha t  sea rch - t e rm  p r i c i ng  does  app l y  when
conduc t i ng  Smar tSELECT sea rches .

REGISTRY i nc l udes  numer i ca l l y  sea rchab le  da ta  f o r  expe r imen ta l  and
p red i c ted  p rope r t i es  as  we l l  as  t ags  i nd i ca t i ng  ava i l ab i l i t y  o f
expe r imen ta l  p rope r t y  da ta  i n  t he  o r i g i na l  documen t .  Fo r  i n f o rma t i on
on  p rope r t y  sea rch ing  i n  REGISTRY, r e fe r  t o :

h t t p : / /www.  cas .  o rg / t r a i n i ng / s tn /da tabsase -spec i f i c

=>
Up load ing  s t r uc tu re  f i l e :  16347625 -4
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Node  A t t r i bu tes
Ring  Nodes : 1 2 3 4 5 6
Cha in  Nodes  : 7 8 11  12  13  14  15  16  17  18  19  20  21  22  23
Bond  A t t r i bu tes
R ing  Bonds  : 1 -2  2 -3  3 -4  4 -5  5 -6  6 -1
Cha in  Bonds  : 1 -12  2 -13  5 -7  7 -8  7 -9  8 -10  10 -11  12 -14  13 -15  14 -17  14 -18

15 -16  15 -19  16 -21  16 -23  17 -20  17 -22
Exac t  Bonds  : 5 -7  7 -8  14 -17  15 -16  16 -21  16 -23  17 -20  17 -22
Norma l i zed  Bonds  : 1 -2  2 -3  3 -4  4 -5  5 -6  6 -1
Exac t /No rma l i zed  Bonds  : 1 -12  2 -13  7 -9  8 -10  10 -11  12 -14  13 -15  14 -18  15 -1
9
Markush  A t t r i bu tes
Ma tch  Leve l  (ATOM)  : 1 2 3 4 5 6
Match  Leve l  (CLASS)  : 7 8 9 10  11  12  13  14  15  16  17  18  19  20  21  2
2 23
E lemen t  Coun t  Leve l  ( L IM ITED)  : 1 2 3 4 5 6 7 8 9 10  11  12  13  14  1
5 16  17  18  19  20  21  22  23

L9  STRUCTURE UPLOADED

=>  sg 19  exac t  sam

SAMPLE SEARCH IN IT IATED 20 :39 :54  F ILE  'REGISTRY '
SAMPLE SCREEN SEARCH COMPLETED - 0 TO ITERATE

EX2012, Page 306



100 .0% PROCESSED 0 ITERATIONS

SEARCH T IME:  00 .00 .01

FULL  F ILE  PROJECTIONS:  ONL INE  * *COMPLETE* *
BATCH * *COMPLETE* *

PROJECTED ITERATIONS:  0 TO 0
PROJECTED ANSWERS: 0 TO 0

L110 0 SEA EXA SAM LO

=>  g 19  exac t  f u l l

FULL  SEARCH IN IT IATED 20 :39 :59  F ILE  'REGISTRY '
FULL  SCREEN SEARCH COMPLETED - 5 TO ITERATE

100 .0% PROCESSED 5 ITERATIONS

SEARCH T IME:  00 .00 .01

L11  1 SEA EXA FUL  L9

=>  f i l e  cap lus

COST IN  U .S .  DOLLARS S INCE F ILE
ENTRY

FULL  ESTIMATED COST 158 .71

F ILE  'CAPLUS '  ENTERED AT 20 :40 :03  ON 16  DEC 2020
USE IS  SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT.
COPYRIGHT (C )  2020  AMERICAN CHEMICAL SOCIETY (ACS)

0 ANSWERS

1 ANSWERS

TOTAL
SESSION

544 .82

Copy r i gh t  o f  t he  a r t i c l es  t o  wh i ch  reco rds  i n  t h i s  da tabase  re fe r  i s
he ld  by  t he  pub l i she rs  l i s t ed  i n  t he  PUBLISHER (PB)  f i e l d  ( ava i l ab le
fo r  r eco rds  pub l i shed  o r  upda ted  i n  Chemica l  Abs t rac t s  a f t e r  December
26 ,  1996 ) ,  un less  o the rw i se  i nd i ca ted  i n  t he  o r i g i na l  pub l i ca t i ons .

The CA Lex i con  i s  t he  copy r i gh ted  i n te l l ec tua l  p rope r t y  o f  t he
Amer i can  Chemica l  Soc ie t y  and  i s  p rov ided  t o  ass i s t  you  i n  sea rch ing
da tabases  on  STN. Any d i ssem ina t i on ,  d i s t r i bu t i on ,  copy ing ,  o r  s t o r i ng
o f  t h i s  i n f o rma t i on ,  w i t hou t  t he  p r i o r  w r i t t en  consen t  o f  CAS,  i s
s t r i c t l y  p roh ib i t ed .

F ILE  COVERS 1907  - 16  Dec  2020  VOL  174  ISS  1
F ILE  LAST  UPDATED:  15  Dec  2020  (20201215 /ED)

CAS In fo rma t i on  Use Po l i c i es  app l y  and  a re  ava i l ab le  a t :

hibhp: / /www.  cas .  o rgs  l ega l  / i n f opa l i ay

Th i s  f i l e  con ta i ns  CAS Reg i s t r y  Numbers f o r  easy  and  accu ra te
subs tance  i den t i f i ca t i on .

=>  gs 111

L12  1 L111

=>  d 112  i b i b  abs  h i t s t r

L12  ANSWER 1 OF  1 CAPLUS COPYRIGHT 2020  ACS on  STN
ACCESSION NUMBER:  2018 :953917  CAPLUS Fu l l - t ex t
DOCUMENT NUMBER:  169 :11381
T ITLE :  Pha rmaceu t i ca l  f o rmu la t i on  f o r  sub l i ngua l  o r  bucca l

de l i ve r y  o f  ep ineph r i ne
INVENTOR(S) :  A lmoazen ,  Hassan ;  Haynes ,  L i ndsay
PATENT ASSIGNEE(S) :  I ono  Pha rma ,  LLC ,  USA
SOURCE: PCT I n t .  App l . ,  32pp .

CODEN: P IXXD2
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DOCUMENT TYPE:  Pa ten t
LANGUAGE: Eng l i sh
FAMILY  ACC.  NUM.  COUNT:  1
PATENT INFORMATION:

PATENT NO.  K IND DATE APPL ICAT ION NO.  DATE

WO 2018089570  A l  20180517  WO 2017 -US60761  20171109
CN 110418639  A 20191105  CN 2017 -80083246  20171109
US 20190337886  A l  20191107  US 2019 -16347625  20190506

PRIORITY  APPLN.  INFO.: US 2016 -62421316  P 20161113
WO 2017 -US60761  W 20171109

ASSIGNMENT H ISTORY FOR US PATENT AVAILABLE IN  LSUS D ISPLAY FORMAT
OTHER SOURCE(S) :  MARPAT 169 :11381 ;  CASFORMULTNS 2018 :953917
AB The  p resen t  i nven t i on  re l a tes  t o  a pha rmaceu t i ca l  compn .  f o r  t he  t r ea tmen t

o f  anaphy lax i s  f o rmu la ted  f o r  r ap id  de l i ve r y ,  i n  one  embod imen t ,  t he
de l i ve r y  veh i c l e  i s  a r ap id l y  d i sso l vmg  f i lm .  The f i lms  con ta i n  an
ep ineph r i ne  o r  a nove l  ep ineph r i ne  p ro -d rag  f o r  f ee  rap id  t r ea tmen t  o f
anaphy lax i s  i n  a pa t i en t .  Th i s  i nven t i on  re l a tes  t o  pha rmaceu t i ca l
compns.  made by  mod i f y i ng  t he  phys i coehemiea l  p rope r t i es  o f  ep ineph r i ne  i n
o rde r  t o  enhance  i t s  pe rmeab i l i t y  t h rough  b io l .  membranes ( sub l i ngua l  and
bucca l  membranes ) .  Seve ra l  p rod rugs  o f  ep ineph r i ne  a re  shown by  mod i f y i ng
the  two hyd roxy l  ( pheno l i c )  g roups  i n  pos i t i ons  3 and  4 on  t he  benzene
r i ng ,  by  chem. r eac t i ng  t he  two g roups  w i t h  seve ra l  ac i d  mo ie t i es  t o  f o rm
an  es te r  bond  w i t h  d i f f e ren t  a l ky l  cha ins .  The addn .  o f  an  a l ky l  g roup
w i l l  enhance  t he  l i poph i l i c i t y  o f  ep ineph r i ne  ( i nc rease  l og  P )  and  w i l l
consequen t l y  i nc rease  i t s  pe rmeab i l i t y  t h rough  t he  b i o l .  membranes
( sub l i ngua l  and  bucca l  t i s sues  i n  t he  o ra l  cav i t y ) .

I T  RAEZBETT-TE~2
RL:  THU (The rapeu t i c  use ) ;  B IOL (B io l og i ca l  s t udy ) ;  USES (Uses )

(pha rmaceu t i ca l  f o rmu la t i on  f o r  sub l i ngua l  o r  bucca l  de l i ve r y  o f
ep ineph r i ne )

RN 2226477 -75 -2  CAPLUS
CN P ropano i c  ac i d ,  2 -me thy l - ,  1 , 1 ' - [ 4 - [ 1 -hyd roxy -2 - (me thy lam ino )e thy l ] - 1 ,2 -

pheny lene ]  es te r  (CA  INDEX NAME)

=>  f i l e  r eg

COST IN  U .S .  DOLLARS S INCE F ILE  TOTAL
ENTRY SESSION

FULL  ESTIMATED COST 14 .41  559 .23

F ILE  'REGISTRY '  ENTERED AT  20 :40 :16  ON 16  DEC 2020
USE IS  SUBJECT TO THE TERMS OF  YOUR STN CUSTOMER AGREEMENT.
COPYRIGHT (C )  2020 Amer i can  Chemica l  Soc ie t y  (ACS)

Prope r t y  va lues  t agged  w i t h  IC  a re  f r om the  Z IC /V IN IT I  da ta  f i l e
p rov ided  by  I n foChem.

STRUCTURE F ILE  UPDATES:  14  DEC 2020  H IGHEST RN 2559710 -34 -6
D ICT IONARY F ILE  UPDATES:  14  DEC 2020  H IGHEST RN 2559710 -34 -6
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CAS In fo rma t i on  Use Po l i c i es  app l y  and  a re  ava i l ab le  a t :

h t t p : / /www. cas. org/legal/infopoliioy

TSCA INFORMATION NOW CURRENT THROUGH March  2020 .

P lease  no te  t ha t  sea rch - t e rm  p r i c i ng  does  app l y  when
conduc t i ng  Smar tSELECT sea rches .

REGISTRY i nc l udes  numer i ca l l y  sea rchab le  da ta  f o r  expe r imen ta l  and
p red i c ted  p rope r t i es  as  we l l  as  t ags  i nd i ca t i ng  ava i l ab i l i t y  o f
expe r imen ta l  p rope r t y  da ta  i n  t he  o r i g i na l  documen t .  Fo r  i n f o rma t i on
on  p rope r t y  sea rch ing  i n  REGISTRY, r e fe r  t o :

h t t p :  / /www.cas , . oc rg / t r a i n i ng / s tn /da tabsss -gpec i f i c

=>
Up load ing  s t r uc tu re  f i l e :  16347625 -5
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Node  A t t r i bu tes
Ring  Nodes : 1 2 3 4 5 6
Cha in  Nodes  : 7 8 11  12  13  14  15  16  17  18  19  20  21  22  23  24  25
Bond  A t t r i bu tes
R ing  Bonds  : 1 -2  2 -3  3 -4  4 -5  5 -6  6 -1
Cha in  Bonds  : 1 -12  2 -13  5 -7  7 -8  7 -9  8 -10  10 -11  12 -14  13 -15  14 -17  14 -18

15 -16  15 -19  16 -21  16 -23  16 -25  17 -20  17 -22  17 -24
Exac t  Bonds  : 5 -7  7 -8  14 -17  15 -16  16 -21  16 -23  16 -25  17 -20  17 -22  17 -24
Norma l i zed  Bonds  : 1 -2  2 -3  3 -4  4 -5  5 -6  6 -1
Exac t /No rma l i zed  Bonds  : 1 -12  2 -13  7 -9  8 -10  10 -11  12 -14  13 -15  14 -18  15 -1
9
Markush  A t t r i bu tes
Ma tch  Leve l  (ATOM)  : 1 2 3 4 5 6
Match  Leve l  (CLASS)  : 7 8 9 10  11  12  13  14  15  16  17  18  19  20  21  2
2 23  24  25
E lemen t  Coun t  Leve l  ( L IM ITED)  : 1 2 3 4 5 6 7 8 9 10  11  12  13  14  1
5 16  17  18  19  20  21  22  23  24  25

L13  STRUCTURE UPLOADED

=>  sg 113  exac t  sam

SAMPLE SEARCH IN IT IATED 20 :40 :41  F ILE  'REGISTRY '
SAMPLE SCREEN SEARCH COMPLETED - 0 TO ITERATE
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100 .0% PROCESSED 0 ITERATIONS

SEARCH T IME:  00 .00 .01

FULL  F ILE  PROJECTIONS:  ONL INE  * *COMPLETE* *
BATCH * *COMPLETE* *

PROJECTED ITERATIONS:  0 TO 0
PROJECTED ANSWERS: 0 TO 0

L14  0 SEA EXA SAM L13

=>  g 113  exac t  f u l l

FULL  SEARCH IN IT IATED 20 :40 :47  F ILE  'REGISTRY '
FULL  SCREEN SEARCH COMPLETED - 1 TO ITERATE

100 .0% PROCESSED 1 ITERATIONS

SEARCH T IME:  00 .00 .01

L15  0 SEA EXA FUL  L13

=>  d h i s

(F ILE  'HOME'  ENTERED AT 20 :32 :14  ON 16  DEC 2020 )

F ILE  'REGISTRY '  ENTERED AT 20 :36 :26  ON 16  DEC 2020
L1  STRUCTURE UPLOADED
L2  1 5 L1  EXACT SAM
L3  2 S L1  EXACT FULL

F ILE  'CAPLUS '  ENTERED AT 20 :37 :15  ON 16  DEC 2020
L4  4 5 L3

F ILE  'REGISTRY '  ENTERED AT 20 :38 :03  ON 16  DEC 2020
L5  STRUCTURE UPLOADED
Lé6 0 S L5  EXACT SAM
L7  1 5 L5  EXACT FULL

F ILE  'CAPLUS '  ENTERED AT 20 :38 :53  ON 16  DEC 2020
Ls  1 8 L7

F ILE  'REGISTRY '  ENTERED AT 20 :39 :19  ON 16  DEC 2020
Lo  STRUCTURE UPLOADED
L110 0 S L9  EXACT SAM
L11  1 5 L9  EXACT FULL

F ILE  'CAPLUS '  ENTERED AT 20 :40 :03  ON 16  DEC 2020
L12  1 8S L11

F ILE  'REGISTRY '  ENTERED AT 20 :40 :16  ON 16  DEC 2020
L13  STRUCTURE UPLOADED
L14  0 S L13  EXACT SAM
L15  0 S L13  EXACT FULL

0 ANSWERS

0 ANSWERS
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docket no. 24050.0001US

AMENDMENTS TO THE CLAIMS

1. (previously presented) A compound formulated as  a pharmaceutical composition in a

unit dosage form configured for sublingual or  buccal administration of a Formula:

00
°3  i .

wherein R is selected from the group consisting of: -CHCH2, -CHCHCH3s, -CH2-CH2-Cl,

-CHCHal, -CH(CI)CHz2 (Cl), -CH(I)CHz(l), -CH(CH3)CH2(CH3), -CH2C(CH3)3, -
CH2CH2CHs, -CH2Cl, -CHal, -CH2F, H, CI, I, F, -CH(CH3)CH(CHs3)z2, -CH(CI)CH(CI)2, -

CH(I)CH(I)2, -CH(F)CH(F)2, -CH2CHCHz, -C(CI)2CH(CI)2, -C(I)2CH(l)2, -C(Cl)3, C(l)3, -

CH2COCHs3, -CH2COCI, -CH2CO(l), -CH20CHSs, -CH(I)(CHs3), -C(Cl)2(CHs), -
CH2CH(CH3)z2, -CH2CH(CI)2, -CH2CH(l)2, -CH2C(Cl)3, -CH2C(l)3, -CH(CI)2, -CH(l)2, -

C(CH3)2CH(CH3)2, -NH-C(CH3) 3, -NH-CH(CHs)2, -NH-CH2CHs3, -NH-CHs, -SCHs, -
SCH2CHs3, -SCH(CH3)2, -SC(CHB3)3, -CH2CsHs and -CsHs or a pharmaceutically

acceptable salt thereof, wherein said compound has a Log P value in the range of about

0.56.0.

2. (cancelled)

3. (previously presented) The compound of claim 1 wherein the compound is formulated

in a unit dosage form as a rapidly dissolving film.

4.-18 (cancelled)

19. (previously presented) A compound of a Formula:
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ha
wherein R is selected from the group consisting of: CH3z, CH2CHas, and CH(CH3)2

wherein the compound is formulated in a unit dosage form as a sublingual or buccal

administration.

20. ( previously presented) The compound of claim 19, wherein the compound is

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-phenlyene dipropionate;

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.

21 (original) The compound of claim 19, wherein the compound is formulated in a unit

dosage form as  a rapidly dissolving film.

22. (cancelled).
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

CONFIRMATION NO.: 8188

APPLICATION NO.: 16/347,625

FILED: 05/06/2019

ART UNIT: 1629

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

DECLARATION UNDER 37 CFR 1.132

— I, Kafait U. Malik am a professor at the University of Tennessee Health Science

Center in Memphis, Tennessee

In the field of  pharmacology, | have studied:

Prompt injection of epinephrine in the mid-outer thigh (vastus lateralis muscle)

using an auto-injector is the recommended first-aid treatment of  anaphylaxis in

community settings. At  present, sublingual or buccal administration of

epinephrine is not available to treat patients.

4. To date, no pharmaceutical industry was able to develop and market a sublingual

tablet of  epinephrine simply because of  the erratic absorption behavior of

epinephrine observed in many of Rawas-Qalaji’'s published animal studies.

5. However, effective sublingual or buccal administration of  a pharmaceutical

composition to treat anaphylaxis would meet a long felt need in the medical field.
1
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| hereby declare that all statements made herein of my  own knowledge are true and that

all statements made on information and belief are believed to be true; and further, that

these statements were made with the knowledge that willful false statements and the like

so made are punishable by  fine or imprisonment, or  both, Section 1001 of Title 18 of  the

United States Code and that such willful false statement may jeopardize the validity of  the

application of  any patent issued thereon.

CUI ,
pe

Kafait U.  Malik, D.Sc., Ph.D., FAHA

Professor of  Pharmacology and Medicine

DATE: 01/19/2021
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

CONFIRMATION NO.: 8188

APPLICATION NO.: 16/347,625

FILED: 05/06/2019

ART UNIT: 1629

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

AMENDMENT

Dear Sir:

Un response to the office action dated 12/24/2020, please amend the above-
identified applications as  follows:

Amendments to  the  Specification: none,

Amendments to  the Abstract: none.

Amendments to  the  Claims: begin on page 2 of this paper.

Amendments to  the  Drawings:  None.

Remarks/Arguments: begin on page 4 of this pager.
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Remarks:

This application is a § 371 National Stage Application of PCT/US17/60761

application filed 11-09-2017 wherein claims 1, 3-14,16,18-22 were found in the

International Preliminary Report on Patentability as amended by article 34) to be novel,

non-obvious and have technical merit.

The pending claims stand rejected as  being obvious to one skilled in the art.

Applicant respectfully disagrees and asserts that claims pending are nonobvious over

Rawas-Qalaji read in view of Bodor.

Specifically, the independent pending claims 1 and 19 are nonobvious over the

cited references at least because:

(1) The cited references fail to disclose each and every recited claim element;

(2) One of skill would not have been motivated to modify the disclosure in Rawas-Qalaji

read in view of Bodor in order to arrive at the instantly claimed compounds formulated as:

Claim 1: A pharmaceutical composition in a unit dosage form configured for sublingual

or buccal administration of a Formula:

Ho  ~~ NH.

a
Oy

wherein R is selected from the group consisting of: -CHCH2, -CHCHCHS3, -CH2-CH2-Cl,

-CHCHal, -CH(CI)CHz2 (Cl), -CH(I)CHz(l), -CH(CH3)CH2(CHs), -CH2C(CH3)3, -
CH2CH2CHs, -CH2CI, -CHal, -CH2F, H, CI, I, F, -CH(CH3)CH(CHs)2, -CH(CI)CH(CI)2, -

oee
$

4
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CH(I)CH(l)2, -CH(F)CH(F)2, -CH2CHCHz, -C(CI)2CH(Cl)2, -C(1)2CH(l)2, -C(Cl)3, C(l)3, -

CH2COCHs3, -CH2COCI, -CH2CO(l), -CH20CHSs, -CH(I)(CHs3), -C(Cl)2(CHs), -
CH2CH(CH3)z2, -CH2CH(CI)2, -CH2CH(I)2, -CH2C(Cl)3, -CH2C(l)3, -CH(CI)2, -CH(l)2, -

C(CH3)2CH(CH3)2, -NH-C(CH3) 3, -NH-CH(CHs)2, -NH-CH2CHs3, -NH-CHs, -SCHs, -

SCH2CHs, -SCH(CH3)2, -SC(CHB3)3, -CH2CsHs and -CsHs or a pharmaceutically

acceptable salt thereof, wherein said compound has a Log P value in the range of about

0.5-6.0 and more particularly in a unit dosage form as a rapidly dissolving film.

Or

Claim 19.

A compound of  a Formula:

HO NH,

> e

wherein R is selected from the group consisting of: CH3s, CH2CHs, and CH(CH3)2
wherein the compound is formulated in a unit dosage form as a sublingual or buccal

administration.

(3) Neither the Office Action nor the cited references themselves provide a

reasonable expectation of  success; and

(4) The 132 declaration establishes a long felt need in the industry for such a

composition.
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(1) The  c i ted references fail to  d isc lose  each  and  every recited c la im element;

Point one: None of the cited references disclose the claimed prodrugs.

Rawas-Qalaji discloses a fast-disintegrating epinephrine tablet for buccal or

sublingual administration. It should be  noted that this patent application was published

in 2007. Yet at present, epinephrine is delivered by an injection. The problem with

epinephrine is that it is highly hydrophilic and cannot be absorbed by the Gl tract. In

addition, within the GI  tract, it can be oxidized in the intestinal lumen and can lose its

efficacy. To  date, no  pharmaceutical industry was able to develop and market a

sublingual tablet of epinephrine simply because of the erratic absorption behavior of

epinephrine observed in many of Rawas-Qalaji's published animal studies.

Bodor  discloses sympathomimetic amines having anti hemorrhoidal activity.

“It has recently been suggested that epinephrine, be

cause of its vasoconstrictor action, might possibly be

useful in treating hemorrhoidal conditions. However,

this compound is relatively unstable at rectal pH, i.e.,

about 6.0 but moreover, does not have the capability to

effectively reduce swelling. The compounds of  the

present invention are among other things characterized

as stable at rectal pH  and slowly "cleavable' to the

parent catecholamine, which through vasoconstriction,

reduces the swelling associated with hemorrhoids. At  col5 | 18

Bodor cites

Compound (7) 3-(trimethylaceloxy)-a-(methylamino)methyl

benzyl alcohol as  an  example.
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However, this compound is not epinephrine nor is it set out in the claims. It has

only one phenolic group forming an ester with an alkyl group. The side chain C(CH3)s is

not listed in the claims. Bodor teaches compound 7 has the R group

C(CH3)3. However, the R group claimed is: -CH2C(CH3)3, which is not the same

compound. Thus, the disclosure in Bodor does not disclose or  suggest the claimed

compounds fo one skilled in the art. Since the claimed compounds are not disclosed,

the compounds of  Bodor would not inherently have the claimed Log P value in the

range of about 0.5-6.0.

2) One  of  skill wou ld  not  have been motivated to  modify the  d isc losure  i n

Rawas-Qalaji read in  view of  Bodor in  order to  arrive att he  instantly claimed

invent ion.

It is beyond the knowledge of someone skillful in the art to combine the teachings

of Rawas-Qalaji with Bodor to obtain the claimed invention. There is no scientific

rationale to use Bodor's compounds for anaphylaxis as he teaches for the treatment of

hemorrhoids (topical rectal application). On  the other hand, Rawas-Qalaji teaches

treating anaphylaxis by sublingual or buccal absorption of epinephrine. Bodor doesn’t

teach that any compounds included in structures |, I l  and l l l  are effective for treating

anaphylaxis. To the contrary, Bodor teaches that his compounds are active locally in the

rectal area. Usually, Hemorrhoids are treated locally and not by  oral or sublingual route

(this is a medical fact). It is novel for someone to propose that Bodor's compounds can

be used to treat anaphylaxis and it is beyond the knowledge of  someone skillful in the

art. In the present invention, epinephrine prodrugs are absorbed by  sublingual tissues

then cleaved in plasma in order to release epinephrine.

3) Neither the Office Action nor the cited references themselves provide a

reasonable expectation of  success.

Prompt injection of epinephrine in the mid-outer thigh (vastus lateralis muscle) using

an auto-injector is the recommended first-aid treatment of anaphylaxis in community

seitings Many patients at risk of anaphylaxis in the community fail to carry their

epinephrine auto-injectors consistently, due to their bulky shape and large size. When

7
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anaphylaxis occurs, many patients and caregivers who have an epinephrine auto-injector

available were reported to delay injecting epinephrine because of their fear of needles.

There is an increasingly challenging availability and affordability issue of  epinephrine

autoinjectors worldwide, with pharmacy acquisition costs in North America ranging

from $170 to $430 US  dollars per pack [Brown, J.C.; Tuuri, R.E.; Akhter, S.; Guerra, L .D ;

Goodman, LS.; Myers, S.R,; Nozicka, C.; Manzi, S.; Long, K,; Turner, T.; et a l

Lacerations and embedded needles caused by epinephrine aufocinjector use in

children. Ann. Emerg. Med. 2016, §7, 307-315. Yet even in view of  this need and in view

of prior art that is more than 40  years old, a need in the medical field exists for a

noninjectable form of  epinephrine. A reasonable expeciation of success has not been

shown because the 1) claimed prodrugs are not shown in the cited art and 2) as the cited

art is unrelated to the claimed formulation for sublingual or  buccal administration.

4) The 132 Declaration refutes prima facie finding of  obviousness.

Prompt injection of  epinephrine in the mid-outer thigh {vastus lateralis muscle) using

an auto-injector is the recommended first-aid treatment of  anaphylaxis in community

settings. At  present, sublingual or buccal administration of  epinephrine is not available

to treat patients. To  date, no pharmaceutical industry was able to develop and market a

sublingual tablet of  epinephrine simply because of the erratic absorption behavior of

epinephrine observed in many of Rawas-Qalaji's published animal studies. However,

effective sublingual or  buccal administration of a pharmaceutical composition to treat

anaphylaxis would meet a long felt need in the medical field. 132 declaration of Dr.

Kafait U. Malik

Dependent  c la ims:

The dependent claims are not obvious as they include all of the limitations

present in the independent claims which are not obvious to one skilled in the art for the

aforementioned reasons. However, applicant would like to address the subject matter

set out in claims 3 and 21 “The compound of claim 1 wherein the compound is

formulated in a unit dosage form as a rapidly dissolving film.”
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A wafer is not a film. A wafer is a polymerized solid matrix that is surgically inserted into

biological systems for long term or sustained drug release. A fast-dissolving film is a thin

and flexible polymerized matrix that dissolves very quickly and releases the drug

instantaneously. Rawas-Qalaji teaches about a wafer as an alternative approach to

make sublingual tablets.

“Other known methods for manufacturing buccal or

Sublingual ODTS include lyophilization (e.g., Lyoc (Farma

lyoc, now Cephalon, Franzer, PA) and QuickSolv (Janssen

Pharmaceutica, Beerse, Belgium). Lyoc is a porous, Solid

wafer manufactured by lyophilizing an oil-in-water emul

sion placed directly in a blister and subsequently sealed. The

wafer can accommodate high drug dosing and disintegrates

rapidly but has poor mechanical strength (see EP  0159237).

QuickSolv tablets are made with a similar technology that

creates a porous solid matrix by  freezing an aqueous dis
persion or Solution of the matrix formulation.”

Rawas-Qalaji doesn’t teach a wafer is a film.

Conclusion:

Rawlas-Qalaji discloses epinephrine sublingual or buccal formulations. However,

to date, no  pharmaceutical industry was able to develop and market a sublingual tablet

of epinephrine simply because of the erratic absorption behavior of epinephrine

observed in many of  Rawas-Qalaji’'s published animal studies. Rawlas-Qalaji taken in

context teaches away from the claimed subject matter. Bodor does not disclose any of

the claimed pro-drugs. Thus, there is no  factual basis for a prima facie case of

obviousness. Even if  a prima facie case of obviousness has been made, the secondary

considerat ions d iscussed i n  t he  132  declarat ion of  Dr .  Kafait U .  Malik shown  tha t  i n
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context in view of the long felt need in the industry and the date of publication of the

references a finding of obviousness is unwarranted.

Applicant respectfully submits that the pending claims are in condition for

allowance based on the patent prosecution highway request filed herewith. The

Commissioner is hereby authorized to charge payment of any fees associated with this

communication or credit any overpayment to Deposit Account No. 60-1480.

Respectfully submitted,

/Susan  B Fentress/

Susan B. Fentress, Agent of Record

Reg. No. 31327

20 S Dudley, No 803

Memphis, Tennessee 38103

Telephone No. (901) 525-1455

Dated: January 22, 2021.

10
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DETAILED ACTION

Notice o f  Pre-AIA or  AIA Status

The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

Status o f  Claims

Claims 1, 3 and 19-21 are pending in the instant application and are the subject

of the Office Action below.

Examination Considerations

Applicant's Arguments, filed January 22, 2021 have been fully considered.

Rejections not reiterated from previous Office Actions are hereby withdrawn. The

following rejections are either reiterated or newly applied. They constitute the complete

set of rejections presently being applied to the instant application.

Applicant's Affidavit, filed January 22, 2021 has been entered and considered.

Claim Objections - Withdrawn

Claim 18  objected to because of the informalities is withdrawn.

The appropriate correction has been made removing recitation of the cancelled

claim.
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Claim Rejections - 35  USC § 103 — Maintained

The following is a quotation of 35 U.S.C. 103 which forms the basis for all

obviousness rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed
invention is not identically disclosed as set forth in section 102, if the differences between the
claimed invention and the prior art are such that the claimed invention as a whole would have
been obvious before the effective filing date of the claimed invention to a person having
ordinary skill in the art to which the claimed invention pertains. Patentability shall not be
negated by the manner in which the invention was made.

The factual inquiries for establishing a background for determining obviousness

under 35 U.S.C. 103 are summarized as follows:

1. Determining the scope and contents of the prior art.

2. Ascertaining the differences between the prior art and the claims at issue.

3. Resolving the level of ordinary skill in the pertinent art.

4. Considering objective evidence present in the application indicating

obviousness or nonobviousness.

Claims 1,  3 and 19-21 rejected under 35 U.S.C. 103 as being unpatentable over

Rawas-Qalaji e t  al. (US 2007/0202163 A1; cited in IDS) in view of Bodor (US 4,145,441;

cited in IDS) is maintained.

Response  to  App l i can t ’ s  Arguments:

Applicant traverses rejection and alleges the claims are nonobvious over the

cited art of record. Applicant argues that the references fail to disclose each and every

recited claim element, arguing that Rawas-Qalaji teaches a fast-disintegrating

epinephrine tablet, but the pharmaceutical industry has not marketed it because of
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erratic absorption behavior or epinephrine. Applicant further argues that Bodor discloses

sympathomimetic amines for hemorrhoidal activity and does not teach an epinephrine

compound claimed, teaching -C(CHs)s as a side chain where the claimed R group is —

CH2C(CHs)s and thus would not have the inherent functional features. Applicant alleges

that one would have been motivated to modify the primary reference in view of Bodor to

arrive at the instantly claimed invention; arguing that Rawas-Qalaji teaches compounds

for anaphylaxis by sublingual route and that Bodor teaches local rectal treatment of

hemorrhoids. Applicant thus concludes there is no reasonable expectation of success

based on the cited references. Applicant further allege that there is a long felt medical

need that the instant claims have met. Applicant argues, and submits a declaration, by

way of affidavit filed 01/22/2021, prompt injection of epinephrine is the recommended

first-aid treatment of anaphylaxis and that at present sublingual or buccal administration

of epinephrine is not available to treat patients.

Applicant's argument is found unpersuasive due to not providing objective

evidence of establishing a long-felt need. Applicant has alleged that even though

Rawas-Qalaji teaches a fast-disintegrating tablet, that the industry has not marketed a

sublingual or buccal tablet. However, Applicant has not presented objective evidence

that this a need that has been persistent and recognized by those of ordinary skill in the

art (see In re Gershon). Applicant asserting that a tablet is not marketed, or that Rawas-

Qalaji demonstrated erratic absorption behavior, is not in itself evidence that one of

ordinary skill is aware of there being a persistent problem and that there is evidence of

prior unsuccessful attempts to resolve the persistent problem. Furthermore, Applicant

has not established that Rawas-Qalaji did not solve the alleged problem, or that no one
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has not solved the problem. Despite there being absorption issues and not yet

marketed, does not mean that Rawas-Qalaji does not provide an enabling solution to

the problem. Rawas-Qalaji’'s teaching may not be an  optimum solution, however, there

is explicit teaching of providing a sublingual or buccal formulation of epinephrine.

Likewise, long-felt need is analyzed as of the date the problem is identified and

articulated, and there is evidence of efforts to solve that problem (see MPEP 716.04, Il).

Applicant has not provided the evidence of such analysis.

Furthermore, while Bodor does teach catecholamine having anti-hemorrhoidal

activity, Bodor teaches generating stable prodrugs of those catecholamines. It is noted

that Bodor teaches a species that has only one substitution with -C(CH3)3 as  a side

chain for referenced compound 7, however, Bodor teaches compounds of formula (1)

where R1 and R2 are acyl that is alkanoyl having 1-22 carbon atoms. This teaching

overlaps the claimed R being —CH2CH2CHs, amongst others. Therefore Bodor teaches

a species that can be readily envisaged that overlaps with claimed species. Those

overlapping species would inherently have the claimed function, unless evidence to the

contrary. Applicant provides no evidence of unexpected results where the prior

establishes that epinephrine can be formulated for sublingual or buccal administration

as well as a prodrug formulated as claimed.

Applicant's arguments are found unpersuasive and the instant claims remain

prima facie obvious over the art of record.

Rei terated Re jec t i on :
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Applicant's invention, according to c la im 1 ,  is directed to a compound formulated

as a pharmaceutical composition in a unit dosage form configured for sublingual or

buccal administration of the depicted Formula wherein R is the elected —C(Cl)2CHs in

the alternative or —-CH2C(CHs)s in the alternative; wherein said compound has a Log P

value in the range of about 0.5 to 6.0.

It is noted by Applicant's own admission the claimed invention is directed to

delivery of an epinephrine, or prodrug formulation of epinephrine, for rapid delivery

through sublingual or buccal administration (see specification, p.1, [0001]). The claimed

formula is a prodrug construct of epinephrine. Furthermore, the claimed limitation of Log

P value is deemed inherent to the claimed structures, unless evidence to the contrary.

Rawas-Qalaji teaches formulations for fast-disintegrating epinephrine tablets

which can be prepared for buccal or sublingual administration (abs). Rawas-Qalaji

teaches the formulation to provide epinephrine plasma concentrations similar to those

achieved by traditional injectable forms (p.3, [0025]). Rawas-Qalaji teaches as a

preferred embodiment the use of epinephrine bitartrate or HCI salt, however, Rawas-

Qalaji further teaches that any suitable form of epinephrine can be used for the

disclosed buccal or sublingual formulation. Rawas-Qalaji does not explicitly teach the

claimed species of epinephrine.

Bodor teaches prodrug epinephrine compounds, where Bodor teaches the

compounds are stable and cleavable to the parent epinephrine compound (col.1, 1.40-

42). Bodor teaches compounds of Formula |, where R can be methyl and R1 and Rz can

be an acyl member which is alkanoyl (col.1-2, bridging para). Bodor explicitly teaches

compound (7) 3-(trimethylaceloxy)-o-[(methylamino)methyl]benzyl alcohol (col.5, 1.18)
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which corresponds to the claimed R being —CH2C(CHs)s. Bodor establishes the claimed

species as a known epinephrine compound.

One of ordinary skill in the art would arrive at the instant claims having a

reasonable expectation of success based on the combine teaching because Rawas-

Qalaji establishes the use of sublingual and buccal formulations of epinephrine

compounds generally where Bodor teaches epinephrine prodrugs and particularly a

claimed species of epinephrine prodrug. A skilled artisan would glean from Rawas-

Qalaji formulating sublingual or buccal epinephrine where it is further taught that any

form of epinephrine can be used within the formulation, where Bodor establishes a

known form of epinephrine. As mentioned above, the resultant function having a Log P

value in the claimed range is inherent to the structure of the compounds, unless

evidence to the contrary. Therefore it was prima facie obvious to arrive at the instant

claim based on the combined teaching of Rawas-Qalaji and Bodor.

Applicant's invention, according to c la im 3,  limits claim 1 and requires being

formulated in a unit dosage form as a rapidly dissolving film.

It is noted that Applicant describes film as that active ingredient incorporated into

a sheet, dried and then cut into individual doses (specification, p.3, [0005]).

Rawas-Qalaji teaches formulation in other matrix forms, such as a wafer-like

formulation that is quick dissolving (p.6, [0068]) thus Rawas-Qalaji teaches that

formulations can be a film that is rapidly dissolving; where a wafer is being broadly and

reasonably considered a type of film. Thus the limitation is met and the instant claim

remains prima facie obvious over the combined art.
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Applicant's invention, according to c la ims  19-21, is directed to a compound of

the claimed Formula wherein R is CH(CHs)2 in the alternative formulated for sublingual

or buccal administration, where claim 20 requires the species in the alternative and

claim 21 requires being formulated in a unit dosage form as a rapidly dissolving film.

As mentioned above Rawas-Qalaji teaches epinephrine sublingual or buccal

formulations, where Bodor teaches prodrug species of epinephrine. The claimed

species and the taught species by Bodor differ in methyl substitutions on the R group.

The courts precedence deems that interchange of alkyl and hydrogen are obvious

variants in and of itself (Ex parte Bluestone) and not a patentable modification absent

unexpected result (In re Wood), particularly where the compounds will have the same

properties as the prior art compounds (/n re Dillion). The claimed modification is

provided to generate another prodrug form of epinephrine, thus having the same

properties of the embodiment taught by Bodor. Furthermore, Rawas-Qalaji teaches a

rapidly dissolving film for sublingual and buccal administration. Therefore the instant

claims remain prima facie obvious over the combined art of Rawas-Qalaji and Bodor.

Conclusion

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time

policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE

MONTHS from the mailing date of this action. In the event a first reply is filed within

TWO MONTHS of the mailing date of this final action and the advisory action is not
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mailed until after the end of the THREE-MONTH shortened statutory period, then the

shortened statutory period will expire on the date the advisory action is mailed, and any

extension fee pursuant to 37  CFR 1.136(a) will be calculated from the mailing date of

the advisory action. In no event, however, will the statutory period for reply expire later

than SIX MONTHS from the mailing date of this final action.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to TORI STRONG whose telephone number is (571)272-
6333. The examiner can normally be  reached on Monday - Friday 8:00 am - 5:00 pm
(EST).

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Jeffrey Lundgren can be reached on (571)272-5541. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see https://ppair-
my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).
If you would like assistance from a USPTO Customer Service Representative or access
to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-
272-1000.

/Kortney L. Klinkel/ TORI STRONG
Primary Examiner, Art Unit 1699 Examiner

Art  Uni t  1629

/TORI  STRONG/
Examiner ,  Ar t  Uni t  1629

EX2012, Page 339



Application/Control No. Applicant(s)/Patent Under Reexamination

Search Noles 16/347,625 Almoazen, Hassan

I ye  .TORI  STRONG 1629

CPC - Searched*

Symbol Date Examiner

CPC Combination Sets - Searched*

Symbol Date Examiner

(A61K31/137 OR A61K9/006 OR A61P37/08 OR C07C215/00 OR 02/19/2021 TMS
C07C219/30)

US  Classification - Searched*

Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of
the search.

Search  Notes

Search Notes Date Examiner

Review of Global Dossier 12/16/2020 TMS

Structure search performed in STNext 12/16/2020 TMS

Background search in Google 12/16/2020 TMS

Inventor search in PE2E 12/16/2020 TMS

Text search performed in EAST 02/19/2021 TMS

Interference search - Utilized Structure Search 02/19/2021 TMS

Interference Search

Sombor US  Subclass/CPC Group Date Examiner

Structure Search 02/19/2021 TMS

/ITORI STRONG/
Examiner, Art Unit  1629
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EAST Search History

EAST Search History (P r io r  Art)

Ref Hits Search Query DBs Default Plurals Time
# : : - Operator Stamp
um 2 "16347625" _US-PGPUB; USPAT; OR OFF 2021/02/19
CC _USOCR; FPRS; EPO; | 15:27 |

JPO; DERWENT; | |
IBM_TDB

3 "62109943".FMID. |US-PGPUB; USPAT; OR OFF 2021/02/19
l L ]  : _FPRS; JPO | 15:27 |

13 250,104( (A61K31/137 OR A61K9/006 US-PGPUB; USPAT; OR OFF 2021/02/19
‘OR A61P37/08 OR 'USOCR; FPRS; EPO; | 15 :31
C07C215/00 OR JPO; DERWENT; |
| C07C219/30).CPC. ) IBM_TDB

4 1,737 L3 and epinephrine and 'US-PGPUB; USPAT; OR OFF 2021/02/19
: : : (sublingual or buccal) -USOCR; FPRS; EPO; : 15 :31  :

: JPO; DERWENT; |

5 5 'L3 and (epinephrine near -US-PGPUB; USPAT; OR OFF 2021/02/19
- prodrug) and (sublingual or  :  USOCR; FPRS; EPO; 15:32
- buccal) :JPO; DERWENT; : :
: IBM_TDB

EAST Search History (Interference)

<This search history is empty>

2/19/2021 3:34:44 PM
C:\Users\tstrong\Documents\EAST\Workspaces\14911943.wsp
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Doc Code: ECOMM.AUTH/ECOMM.WTDW
Doc Description: Internet Communications Authorized/Internet Communications Authorization Withdrawn

PTO/SB/439 (11-15)

/~  AUTHORIZATION FOR INTERNET Application No. 16/347,625

COMMUNICATIONS  IN  A PATENT | Filing Date 2019-05-07

APPLICATION OR  REQUEST TO First Named Inventor Dr.  Hassan  A lmoazen

WITHDRAW  AUTHORIZATION FOR | ArtUnit 1629
INTERNET COMMUNICATIONS | Examiner Name Tori Strang

Practitioner Docket No. |24050.0001US

To: Commissioner fo r  Patents
P.O. Box 1450
Alexandria, VA 22313-1450

I .  To  author ize  permission for  In te rne t  Communications.

] Recognizing that Internet communications are not secure, | hereby authorize the USPTO to  communicate
with the undersigned and practitioners in accordance with 37 CFR 1.33 and 37 CFR 1.34 concerning any subject
matter of this application via video conferencing, instant messaging, or electronic mail. | understand that a copy of
these communications will be made of record in the application file. (MPEP 502.03)

I l .  To  w i thdraw  authorization for  In te rne t  Communications.

The authorization given on , to  the USPTO to  communicate with the undersigned and
any practitioner in accordance with 37 CFR 1.33 and 37 CFR 1.34 concerning any subject matter of this application
via Internet communications such as video conferencing, instant messaging, or electronic mail is hereby
withdrawn. | understand that the withdrawal is effective when approved rather than when received.

| am  t he

applicant.

at torney o r  agent o f  record. Registration number

attorney or agent acting under 37 CFR 1.34. Registration number 31327

/susan fentress/ March 18, 2021
Signature Date

susan fentress 901 371 6664
Typed or printed name Telephone Number

NOTE: This form must be signed in accordance with  37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Juristic entities
must be represented by a patent practitioner (see 37 CFR 1.31, which is applicable t o  any paper filed on or  after September 16, 2012, that is
presented on behalf of  a juristic entity, regardless of  application filing date). Submit multiple forms if  more than one signature is required, see
below*.

[ ]  * Total of forms are submitted.
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Electronic Acknowledgement Receipt

EFS ID: 42224709

Application Number: 16347625

International  Application Number:

Confirmation Number: 8118

Ti t le  o f  Inven t ion : OF EPINEPHRINE OR A PRO-DRUG THEREOF
PHARMACEUTICAL FORMULATION FOR SUBLINGUAL OR BUCCAL DELIVERY

First Named Inventor/Applicant Name: Hassan Almoazen

Customer  Number: 76447

Filer: Susan Bennett Fentress

Filer Authorized By:

Attorney Docket Number: 24050.0001US

Receipt Date: 19-MAR-2021

Fil ing Date: 06-MAY-2019

Time Stamp: 09:37:18

Application Type: U.S. National Stage under 35 USC 371

Payment information:
Submitted with Payment no

File Listing:
Document  Document Description Fi le  Name  F i le  Size(Bytes)/ Multi Pages

Number Message Digest | Part /.zip| ( i fappl.)

399037

1 Internet Communications Authorized intermetauthorizationupdated. no 1
p b5a3ae83ae52c809945e2dea7fb898d7e04|

758cf

Warnings:
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Information:

Total Files Size ( i n  bytes): 399037

This Acknowledgement Receipt evidences receipt on  the  noted date  by  t he  USPTO of  t he  indicated documents,
characterized by  t he  applicant,  and  including  page  counts, where  applicable. I t  serves as evidence o f  receipt similar to  a
Post  Card ,  a s  descr ibed  i n  MPEP  503 .

New Applications Under 35 U.S.C. 111
I f  a new  application is  be ing  f i led  and  t he  application includes the  necessary components for  a f i l ing  date  (see 37 CFR
1.53(b)-(d)  and  MPEP 506), a Filing Receipt  (37  CFR 1.54)  will be  issued  i n  due  course  and  t he  da te  shown  on  this
Acknowledgement Receipt will establish t he  f i l ing  date  o f  t he  application.
National  Stage of  an  International  Application under  35 U.S.C. 371
I f  a t imely  submission to  enter  the  national  stage o f  an  international  application is  compliant w i th  t he  condit ions o f  35
U.S.C. 371 and  other  applicable requirements a Form PCT/DO/EO/903 indicating acceptance of  t he  application as a
national stage submission under  35 U.S.C. 371 will be  issued i n  addi t ion  to  t he  Filing Receipt, i n  due  course.
New International  Application Filed w i th  t he  USPTO as a Receiving Office
I f  a new  international  application is being  f i led  and  t he  international  application includes t he  necessary components for
an  international f i l i ng  da te  (see PCT Article 11  and  MPEP 1810) ,  a Notification o f  t he  I n te rna t i ona l  App l i ca t i on  Number
and  o f  t he  International F i l i ng  Date  (Form PCT/RO/105) will be  issued  i n  due  course, subject t o  p rescr ip t ions  concern ing
national security,  and  t he  date  shown  on  this  Acknowledgement Receipt will establish t he  international f i l ing  date  o f
t he  application.
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Electronic Acknowledgement Receipt

EFS ID: 42236524

Application Number: 16347625

International  Application Number:

Confirmation Number: 8118

Ti t le  o f  Inven t ion : PHARMACEUTICAL FORMULATION FOR SUBLINGUAL OR BUCCAL DELIVERY
OF EPINEPHRINE OR A PRO-DRUG THEREOF

First Named Inventor/Applicant Name: Hassan Almoazen

Customer  Number: 76447

Filer: Susan Bennett Fentress

Filer Authorized By:

Attorney Docket Number: 24050.0001US

Receipt Date: 21-MAR-2021

Fil ing Date: 06-MAY-2019

Time Stamp: 10:56:34

Application Type: U.S. National Stage under 35 USC 371

Payment information:
Submitted with Payment no

File Listing:
Document  Document Description Fi le  Name  F i le  Size(Bytes)/ Multi Pages

Number Message Digest | Part /.zip| ( i fappl.)

181779

1 Power o f  Attorney poasigned.pdf no 2
0fc7442d5dc13438e83b314905b4b23ab54]

cebcs

Warnings:
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Information:

Total Files Size ( i n  bytes): 181779

This Acknowledgement Receipt evidences receipt on  the  noted date  by  t he  USPTO of  t he  indicated documents,
characterized by  t he  applicant,  and  including  page  counts, where  applicable. I t  serves as evidence o f  receipt similar to  a
Post  Card ,  a s  descr ibed  i n  MPEP  503 .

New Applications Under 35 U.S.C. 111
I f  a new  application is  be ing  f i led  and  t he  application includes the  necessary components for  a f i l ing  date  (see 37 CFR
1.53(b)-(d)  and  MPEP 506), a Filing Receipt  (37  CFR 1.54)  will be  issued  i n  due  course  and  t he  da te  shown  on  this
Acknowledgement Receipt will establish t he  f i l ing  date  o f  t he  application.
National  Stage of  an  International  Application under  35 U.S.C. 371
I f  a t imely  submission to  enter  the  national  stage o f  an  international  application is  compliant w i th  t he  condit ions o f  35
U.S.C. 371 and  other  applicable requirements a Form PCT/DO/EO/903 indicating acceptance of  t he  application as a
national stage submission under  35 U.S.C. 371 will be  issued i n  addi t ion  to  t he  Filing Receipt, i n  due  course.
New International  Application Filed w i th  t he  USPTO as a Receiving Office
I f  a new  international  application is being  f i led  and  t he  international  application includes t he  necessary components for
an  international f i l i ng  da te  (see PCT Article 11  and  MPEP 1810) ,  a Notification o f  t he  I n te rna t i ona l  App l i ca t i on  Number
and  o f  t he  International F i l i ng  Date  (Form PCT/RO/105) will be  issued  i n  due  course, subject t o  p rescr ip t ions  concern ing
national security,  and  t he  date  shown  on  this  Acknowledgement Receipt will establish t he  international f i l ing  date  o f
t he  application.
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PTOISBIS (11-18)
Approved for use through 11/30/2020. OMB 0851-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under thePaperwork Reduction Act of 1995.No parsons are required to respand to a collection of  information unless i displays a valid OME control number.

STATEMENTUNDER 37 CFR 3.73(b)

Applicant/Patent Owner: IONO PHARMA, LLC
Application NoPatent No.: 16347625 FiledNssue Date: 05/06/2019
Titled:

PHARMACEUTICAL FORMULATION FOR SUBLINGUAL OR  BUCCAL DELIVERY OF  EPINEF

IONO PHARMA, LLC , a  CORPORATION
(Name of Assignee) (Type of  Assignee, 6.g., corporation, partnership, university, govemment agency, etc.

states that it is:

1. [J  the assigneeof the entire right, title, and interest in;

2. [ ]  anass igneeof tess than the entire right, title, and interest in
(The extent (by percentage) of its ownership interest is %) ;or

3 ] the assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventors was made)

the patent application/patent identified above, by virtue of either:

A. i An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel 9100s Frame 0992 or a copy*
is  attached.

OR
B. [ ]  A chain of title from the inventor(s}, of the patent apglication/patent identified above, to the current assignee as follows:

1. From: To:

The documentwas recorded in the United States Patent and Trademark Office at
Reel , Frame or a copy” is attached.

2. From; To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frama , oracopy*is attached.

3. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame or a copy" is attached.

[ ]  Additional documents in the chain of title are listed on a supplemental sheet(s).

*As required by 37 CFR 3.73(b)(1)(i). if a copy/copies is/are attached, the documentary evidence of the chain of title from the
original owner to the assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.
(NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitied to Assignment Division in
accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.]

The undersigned {whose title is supplied below) is authorized to act on behalfof the assignee.

Hasewn ALMOA-LEY” 3 -14 -  2021
Signature Date

Hassan ALMOA2ELS
Printed or Typed Name Thtle or Registration Number

This collection of information is required by 37 CFR 3.73(b). The information ia required ko obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentinity is governed by 35 U.S.C. 122 and 37 GFR 1.11 and 1.14. This collectionis  estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPFTQ. Tine 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, shoukd be sent to the Chief information Officer, U.S. Patent and Trademark Office, U.S.
Departmentof  Commerce, P.O.  Box 1450, Alexandria, VA  22313-1450. DO  NOT  SEND  FEES  OR  COMPLETED  FORMSTO THIS  ADDRESS. SEND  TO:  Commissioner
for  Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1 -800-PTO-9199and select option 2.
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PFOSAIASB0 (07-17)
for use through 01/31/2018. OMB 0651-D035

WLS. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of1995, no  person is required to  respond to a collection of  information unless it  displays a validOMB control number

I POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO |
| hereby revoke all previous powers of  attorney given in the application identified in  the attached
statement under  37  CFR 3.73{c).

I hereby appoint:

Practitioners associated with Customer Number: 76  ¢ 47

OR

[ ]  Practitioner(s) named below (if more than ten patent practitioners are 10 be  named, then a customer number must be used):

Registration Name Registration

tame Number | Number

As attorney(s) or agent{s} to  represent the undersigned before the United States Patent and Trademark Office (USPTO) in  connection with
any and all patent applications assigned gply to  the undersigned according to the USPTO assignment records or assignment documents
attached to  this form in accordance with 37 CFR 3.73(c).

Please change the correspondence address for the application identified in  the attached statement
under 37  CFR 3.73(c) to:

The address associated with  Customer Number: 76447

OR

[1 ]  Firm or individual name

Address

City State Zip

Country

Telephone Emnail

Assignee name and address: | r  Pharma, LLC. 3133 Hill Lake Drive Bartlett, Tennessee
38135

A copy of this form, together with a statement under 37 CFR 2.73(c) (Form PTO/AIA/96 or equivalent) is required to  be
filed in  each application in  which this form is used. The statement under 37 CFR 3.73{c) may be completed by one of  the
practitioners appointed in  this form, and must identify the application in  which this Power of  Attorney is to  be filed.

SIGNATURE of Assignee of Record
The individual whose signature and title is supplied belowis authorized to  act on behalf of  the assignee.

Signature Hassan ALAY A264 Date 2021-03-19
Name Hassan ALMOAzzrTor lono Pharma, LLC| Telephone 721  - 4ug  -2234

Title Foun der and  CEO
This collection of  information Is required by  37 CFR 1.31, 1.32, and 1.33. The information is required to  obtain or  retain a benefit by  the public, whichis  to  update
(and by the USPTQ to  process) the file of a patent or  reexamination proceeding. Confidentialityis governed try 35 U.S.C. 122 and 37 CFR 1.11and 1.14. This
collection ii s  estimated to take 18 minutes to  complete, including gathering, preparing, and submittingthe completedapplication form to  the USPTO. Time will vary

pendingupon the i nd iv idua l  case. Ary comments on the amount of time you require to  complete this form and/or suggestionsfor reducing this burden, should
he sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SENDTD: Commissioner for Patents,P.O. Box 1450, Alexandria,VA 22313-2450.

i f  you need assistonce in completing the form, coll1-800-PT0-3199and select option 2.
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Doc Code: A.NE.AFCP
Document Description: After Final Consideration Pilot Program Request

PTO/SB/434 (05-13)

CERTIFICATION AND REQUEST FOR CONSIDERATION UNDER THE
AFTER FINAL CONSIDERATION PILOT PROGRAM 2.0

24050.0001US 16/347,625 2019-05-07
Dr .  Hassan  A l  moazen  PHARMACEUTICAL FORMULATION FOR SUBLINGUAL OR BUCCAL DELIVERY OF EPINEPHRINE

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS CONSIDERATION UNDER THE AFTER FINAL CONSIDERATION PILOT
PROGRAM 2.0 (AFCP 2.0) OF THE ACCOMPANYING RESPONSE UNDER 37 CFR 1.116.

1. The above-identified application is (i) an original uti l i ty,  plant,  o r  design nonprovisional application fi led under
35 U.S.C. 111(a) [a continuing application (e.g., a continuation or divisional application) is filed under 35 U.S.C. 111(a) and is
eligible under (i)], o r  (ii) an international application that  has entered the  national stage in  compliance w i th  35 U.S.C. 371(c).

The above-identified application contains an outstanding final rejection.

Submitted herewith is a response under 37 CFR 1.116 t o  the  outstanding final rejection. The response includes an
amendment t o  a t  least one independent claim, and t he  amendment does no t  broaden the  scope of  t he  independent claim in
any aspect.

This certification and request for  consideration under AFCP 2.0 is t he  only AFCP 2.0 certification and request fi led i n
response to  the outstanding final rejection.

Applicant is willing and available to  participate in any interview requested by the examiner concerning the present response.

This certification and request is being fi led electronically using the  Office’s electronic filing system (EFS-Web).

Any fees that  would  be necessary consistent w i th  current  practice concerning responses after final rejection under 37 CFR
1.116, e.g., extension o f  t ime  fees, are being concurrently fi led herewith. [There is no  additional fee  required t o  request
consideration under AFCP 2.0.]

By f i l ing this certification and request, applicant acknowledges t he  following:

Reissue applications and reexamination proceedings are not eligible t o  participate i n  AFCP 2.0.
The examiner will verify tha t  t he  AFCP 2.0 submission is compliant, i.e., tha t  the  requirements of  t he  program have been me t
(see items 1 t o  7 above). For compliant submissions:

o The examiner will review the response under 37 CFR 1.116 to  determine i f  additional search and/or consideration
(i) is necessitated by  the  amendment and (ii) could be  completed within the  t ime  allotted under AFCP 2.0. I f
additional search and/or  consideration is required bu t  cannot be completed within  the  al lotted t ime,  the  examiner
will process the  submission consistent w i th  current practice concerning responses after final rejection under
37  CFR 1.116, e.g., by  mailing an advisory action.

o I f  t he  examiner determines tha t  t he  amendment does no t  necessitate additional search and/or  consideration, o r  i f
the  examiner determines tha t  additional search and/or  consideration is required and could be completed within
the  al lotted t ime,  then  t he  examiner will consider whether  the  amendment places the  application in  condition fo r
allowance (after completing the additional search and/or consideration, if  required). If the examiner determines
tha t  t he  amendment does not place t he  application i n  condition for  allowance, then  the  examiner will contact t he
applicant and request an interview.

= The interview will be conducted by  t he  examiner, and i f  t he  examiner does no t  have negotiation
authority, a primary examiner and/or  supervisory patent examiner will also participate.

. I f  t he  applicant declines the  interview, o r  i f  t he  interview cannot be  scheduled wi thin  ten  (10) calendar
days f rom  t he  date that  t he  examiner first contacts the  applicant, then  the  examiner will proceed
consistent with current practice concerning responses after final rejection under 37  CFR 1.116.

Signature Date

Isusan fentress/ 2021-03-23
Name
(Print/Typed) Registration No.

Practitioner

susan fentress 31327
Note: This form must  be  signed in accordance with 37  CFR 1.33. See 37  CFR 1.4(d) for  signature requirements and  certifications. Submit multiple
forms if  more than one signature is required, see below*.

[ ]  * Total of forms are submitted.
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docket no. 24050.0001US

AMENDMENTS TO THE CLAIMS

1. (currently amended) A compound formulated as a pharmaceutical composition in a

unit dosage form configured for sublingual or  buccal administration of a Formula:

wherein R is selected from the group consisting of: -CHCH2, -CHCHCH3, -CH2-CH2-Cl, -

CHCHal, -CH(CI)CHz (CI), -CH(I)CHzx(l), -CH(CHs)CH2(CHs), -CH2C(CHsa)s,

CH2CH2CHs, -CH2CI, -CHal, -CH2F, H, CI, I, F, -CH(CH3)CH(CHs)2, -CH(CI)CH(CI)2,

CH(I)CH(l)2, -CH(F)CH(F)2, -CH2CHCHz, -C(CI)2CH(Cl)2, -C(I)2CH(l)2, -C(Cl)3, C(l)s,
CH2COCHs, -CH2COCI, -CH2CO(l), -CH20CHs, -CH(I)(CHs), -C(Cl)2(CHs),

CH2CH(CH3)2, -CH2CH(Cl)2, -CH2CH(l)2, -CH2C(Cl)3, -CH2C(l)3, -CH(CI)2, -CH(l)2,

C(CH3)2CH(CH3)2, -NH-C(CHs) 3,  -NH-CH(CHs)2, -NH-CH2CH3s, -NH-CH3, -SCHs,
SCH2CH3s, -SCH(CH3)2, -SC(CHs)s, -CH2CsHs and -CsHs or a pharmaceutically

acceptable salt thereof, wherein said compound has a Log P value in the range of about

0.5-8.0 and  where in  the  compound i s  formulated in  a uni t  dosage  form as  a rapidly

dissolving film and  has  a half-life t1/2 range  from 1 -6  minutes.

2.-18 (cancelled)

19. (currently amended) A compound of  a Formula:
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docket no. 24050.0001US

TE
wherein R is selected from the group consisting of: CH3, CH2CH3, and CH(CHz3)2

wherein the compound is formulated in a unit dosage form as a sublingual or buccal

administration and wherein the compound is formulated in a unit dosage form as a

rapidly dissolving film and  has  a half-life t12 range from 1-6  minutes.

20. ( previously presented) The compound of claim 19, wherein the compound is

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-phenlyene dipropionate;

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.

21-22. (cancelled).

23. (new) A compound formulated as  a pharmaceutical composition in a unit dosage form

configured for sublingual or buccal administration of  a Formula:
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docket no. 24050.0001US

TE
wherein R is comprised of  -C(Cl)2CHs.

24. (new) The composition of claim 23 wherein the compound is formulated in a unit

dosage form as  a rapidly dissolving film and has a half-life t12 range from 1-6 minutes.
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CONFIRMATION NO.: 8188

APPLICATION NO.: 16/347,625

FILED: 05/06/2019

ART UNIT: 1629

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

AMENDMENT AFTER FINAL

Dear Sir:

In response to the office action dated 03/03/2021, please amend the above-
identified applications as  follows:

Amendments to  the  Specification: none,

Amendments to  the Abstract: none.

Amendments to  the  Claims: begin on page 2 of this paper.

Amendments to  the  Drawings:  None.

Remarks/Arguments: begin on page 4 of this pager.
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Remarks: 

This application is a § 371 National Stage Application of PCT/US17/60761 

application filed 11-09-2017 wherein claims 1, 3-14,16,18-22 were found in the 

International Preliminary Report on Patentability as amended by article 34) to be novel, 

non-obvious and have technical merit. 

Support for the amended claims is found at: 

"A pro-drug is a derivative of epinephrine selected for fast permeability through 

sub-lingual and buccal membranes ( i.e., a compound that dissolves in the oral cavity) 

and fast hydrolysis (half-life t1,2 range from 1-6 minutes) by plasma enzymes to form 

epinephrine when delivered." Para 00023 

The pending claims stand rejected as being obvious to one skilled in the art. 

Applicant respectfully disagrees and asserts that claims pending are nonobvious over 

Rawas-Qalaji read in view of Bodor. 

Anwar A. Hussain and James E. Truelove were granted patents related to the 

synthesis of novel esters of [(methylamino)methyl] benzyl alcohol which is epinephrine. 

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

HCI with superior lipid solubility to enhance penetration through the cornea of the eye to 

treat glaucoma. Hussain et. al. synthesized four different prod rugs for this purpose. 

These four molecules were tested in human, rabbit and horse plasmas and found that 3, 

4 -dipivalyl-a-[(methylamino) methyl] benzyl alcohol hydrochloride 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 prod rug specifically for the eye. Dipivalyl-a­

[(methylamino)] benzyl alcohol hydrochloride was further developed into a drug delivery 

system for glaucoma (Dipivefrin or Propine). 

Hussain and Truelove selected the dipivalyl prodrug for further development 

because of several physicochemical and biological qualities. The first quality was 

estimating the delay before onset of seizure for this prodrug was about 8-10 minutes, 

5 
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the second quality was the rate of hydrolysis expressed as t1,2 in human plasma was 

about 1,800 seconds and the third quality was the t1,2 hydrolysis and oxidation in vitro 

was 700 and 300 days respectively. In a separate publication (Journal of 

Pharmaceutical Sciences, Vol. 65, No. 10, October 1976, p: 1510-1512), Hussain et. al. 

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

homogenate and compared the hydrolysis among three different plasmas (human, 

rabbit, rabbit) and eye homogenate. 

In 1977 Bodor filed a patent application that issued into US patent no 4, 145,441 

disclosed the use of sympathomimetic amine derivatives to treat hemorrhoids (rat 

model). The drug was applied topically to reduce rat ear swelling. 

It should be noted that the generic formula disclosed by Bodor covering pages 2-

3 of the patent covers thousands of compounds. When a claimed compound is not 

specifica!!y named in a reference, but instead it is necessary to select portions of 

teachings within the reference and combine them, e.g., select various substituents from 

a list of alternatives given for placement at specific sites on a generic chemical formula 

to arrive at a specific composition, anticipation can only be found if the classes of 

substituents are sufficiently limited or well delineated. 

!n In re Petering, the prior art disclosed a generic chemical formula "wherein X, 

Y, Z, P, and R'- represent either hydrogen or alkyl radicals, Ra side chain containing an 

OH group." The court held that this formula, without more, could not anticipate a claim 

to 7-methyl-9-[d, !'-ribityl]-isoalloxazine because the generic formula encompassed a 

vast number and perhaps even an infinite number of compounds. However, the 

reference also disclosed preferred substituents for X, Y, Z, P, R, and R' as fo!!ows: 

where X, P, and R' are hydrogen, where Y and Z may be hydrogen or methyl, and 

where R is one of eight specific isoalloxazines. The court determined that this more 

limited generic class consisted of about 20 compounds. The limited number of 

compounds covered by the preferred formula in combination with the fact that the 

number of substituents was !ow at ea.ch site, the ring positions were limited, and there 

was a large unchanging structural nucleus, resulted in a finding that the reference 

sufficiently described '"each of the various permutations here involved as fully as if he 

had drawn each structural formula or had written each name." The claimed compound 
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was 1 of these 20 compounds. Therefore, the reference "described" the claimed 

compound and the reference anticipated the claims, In re Petering, 301 F.2d 676, 133 

USPQ 275 (CCPA 1962). 

However, this is not the situation here: It is noted that compound no 7: 3-

(trimethylaceloxy) alpha-[(methyl amino) methyl]-benzyl alcohol is similar to the elected 

species: CCi2CH3. Bodor does not disclose or suggest a trichloro derivative and it is not 

obvious to one skilled in the art to change trimethyl to trichloro since chlorine is electron 

withdrawing and methyl is electron donating group. This different compound will have 

different log P and different hydrolysis half-life in human plasma. Therefore, the specific 

species set out in the claims are not anticipated nor obvious in view of Bodor. 

The claims have been a.mended to add the limitation of hydrolysis rate. This 

further differentiates the Bodor's patent, compound 7 because Hussain showed 

hydrolysis data for the trimethyl derivative of 30 minutes. This rate of hydrolysis is too 

long to treat anaphylaxis and as such Bodor teaches away from the presently claimed 

subject matter. 

What we learned from Hussain-Truelove patent is that higher carbon chain leads 

to higher hydrolysis ha.If-life in plasma, The trimethyl alkyl derivative (compound 7) in 

Bodor's patent is similar in structure to Hussain's trimethyl alkyl (Dipivifrin) which has 

1800 seconds (30 minutes) ha.If-life in plasma. For a successful epinephrine prodrug to 

be used for anaphy!axis, the half-life should be 1-6 minutes. It is surprising that 

substitution of methyl with chloro would lower the half-life since chloro is also 

hydrophobic, Furthermore, and to our knowledge no prodrug had similar structure or 

similar ch!oro substitution making the discovery of these compounds more novel and 

unexpected. 

7 
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As we indicated, the main objective of Hussain and Trulove's research was 

developing a prodrug that shows a good penetrating ability into the cornea as contrary 

to Epinephrine which is not lipid soluble and will not penetrate biological membranes. At 

the same time, Hussain-Trulove wanted a prodrug design that hydrolyze in plasma at 30 

minutes or more. Opposite to Hussain and Trulove idea, and in order to treat 

anaphylaxis, we need to develop a prod rug that is capable of penetrating biological 

membranes such as sublingual tissues, but also hydrolyzes quickly. As the trimethyl 

derivate showed a hydrolysis rate of 30 minutes with electron donating group, we 

anticipate with the use of electron withdrawing group such chorine the hydrolysis half­

life will decrease, and the lipophilicity will increase which will allow the prodrug to 

penetrate the biological membrane quickly. This critical aspect of the inventive subject 

matter was missing in the Rawas-Qalaji teaching. Rawas-Qalaji never referred to Log P 

nor did they mention anything about the ability of epinephrine to penetrate biological 

membranes. What is striking about the rabbit data of Rawas-Qalaji is that they needed 

40mg of epinephrine in a sublingual tablet to mimic the area under the curve of 0.3mg of 

Epinephrine IM injection. It is difficult for someone skilled in the art to look at this data 

and predict success at human clinical level. It is also impossible for anyone skilled in the 

art to look at Bodor's molecules and pick compound 7 as a choice for sublingual 

delivery to treat anaphylaxis without any published data on its ability to penetrate 

biological membranes or its hydrolysis half-life in human plasma. 

Specifically, the independent pending claims 1 and 19 are nonobvious over the 

cited references at least because: 

(1) The cited references fail to disclose each and every recited claim element: 

None of the cited references disclose the claimed prod rugs. Bodor doesn't 

disclose or suggest trichloro which is not obvious to one skilled in the art to change 

trimethyl to trichloro since chlorine is electron withdrawing and methyl is electron 

donating group. This different compound will have different log P and different 

hydrolysis half-life. It is noted that the generic formula disclosed by Bodor covers the 
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elected species; Bodor does list i r i  fluoro derivatives, but the Huorine group is attached

fo a phenyl ring as part of the side R substituent

(2) One of skill would not have been motivated to modify the disclosure in Rawas-

Qalaji read in view of Bodor in order to arrive at the instantly claimed prodrugs.

It is beyond the knowledge of someone skillful in the art to combine the teachings of

Rawas-Qalaji with Bodor to obtain the claimed invention. There is no scientific rationale

to use Bodor's compounds for anaphylaxis as  he  teaches for the treatment of

hemorrhoids (topical rectal application) and he doesn’t show how long it takes for each

prodrug to be  effective. On  the other hand, Rawas-Qalaji teaches treating anaphylaxis

by sublingual or  buccal absorption of  epinephrine. Bodor doesn’t teach that any

compounds included in structures |, Il and lll are effective for treating anaphylaxis. To

the contrary, Bodor teaches that his compounds are active locally in the rectal area.

Usually, Hemorrhoids are treated locally and not by oral or sublingual route (this is a

medical fact). It is novel for someone to propose that Bodor's compounds can be  used

to treat anaphylaxis and it is beyond the knowledge of someone skillful in the art. In the
present invention, epinephrine prodrugs are expected to get absorbed by  sublingual

tissues then cleaved in plasma in order to release epinephrine.

(3) Neither the Office Action nor the cited references themselves provide a reasonable

expectation of success; and

Rawas-Qalaji discloses a fast-disintegrating epinephrine tablet for buccal or sublingual

administration. It should be  noted that this patent application was published in 2007.

Yet at present, epinephrine is delivered by an injection. Rawas-Qalaji did not provide an
enabling solution to this technical problem because animal data does not guarantee

success in human studies as the permeability barriers in humans are more challenging.

A review article in 2007. “Update on Epinephrine for the Treatment of  Anaphylaxis” in

Current Opinion in Pediatrics 19:94-98, at page 96 states that “alternative delivery

systems are especially desirable for treatment of anaphylaxis.: The author then cites to
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the rabbit model data by Rawas-Qalaji. However, to date, no pharmaceutical industry

has marketed a sublingual tablet of  epinephrine simply because of the limited

absorption behavior of  epinephrine observed in many of Rawas-Qalaji’'s published

animal studies. To  solve this technical problem, a suitable pro-drug needed to be

identified.

Dependent  c la ims:

The dependent claims are not obvious as  they include all of  the limitations

present in the independent claims which are not obvious to one skilled in the art for the

aforementioned reasons. However, applicant would like to address the subject matter

set out in claims 3 and 21 “The compound of  claim 1 wherein the compound is

formulated in a unit dosage form as  a rapidly dissolving film.”

One skilled in the art would understand that the term wafer is not a film. A wafer

is a solid matrix that is surgically inserted into biological systems for long term or

sustained drug release. A fast-dissolving film is a thin and flexible polymerized matrix

that dissolves very quickly and releases the drug instantaneously. Rawas-Qalaji

teaches about a wafer as  an  alternative approach to make sublingual tablets. “Other

known methods for manufacturing buccal or sublingual ODTS include lyophilization

(e.g., Lyoc (Farmalyoc, now Cephalon, Franzer, PA) and QuickSolv (Janssen

Pharmaceutica, Beerse, Belgium). Lyoc is a porous, Solid wafer manufactured by

lyophilizing an oil-in-water emulsion placed directly in a blister and subsequently sealed.

The wafer can accommodate high drug dosing and disintegrates rapidly but has poor

mechanical strength (see EP  0159237).QuickSolv tablets are made with a similar

technology that creates a porous solid matrix by  freezing an  aqueous dispersion or

Solution of the matrix formulation.” Consequently Rawas-Qalaji doesn’t teach a wafer is

a film as taught in the specification.

Conclusion:

Rawlas-Qalaji discloses epinephrine sublingual or buccal formulations. However,

to date, no pharmaceutical industry was able to develop and secure FDA approval to

market a sublingual tablet of epinephrine. The reason for this is because of the limited

absorption behavior of  epinephrine observed in many of Rawas-Qalaji’'s published
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animal studies. Rawlas-Qalaji taken in context teaches away from the claimed subject

matter. Bodor does not disclose any of the claimed compositions in the specific

compounds he listed. He  teaches away from the discovery as the desirable hydrolysis

rate for the Bodor compounds is not disclosed or unknown.

Applicant respectfully submits that the pending claims are in condition for

allowance based on the patent prosecution highway request filed herewith. The

Commissioner is hereby authorized to charge payment of any fees associated with this

communication or credit any overpayment to Deposit Account No. 60-1480.

Respectfully submitted,

[Susan  B Fentress/

Susan B. Fentress, Agent of Record

Reg. No. 31327

20  S Dudley, No  803

Memphis, Tennessee 38103

Telephone No. (901) 525-1455

Dated: March 23, 2021.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

CONFIRMATION NO.: 8188

APPLICATION NO.: 16/347,625

FILED: 05/06/2019

ART UNIT: 1629

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

AMENDMENT AFTER FINAL

Dear Sir:

In response to the office action dated 03/03/2021, please amend the above-
identified applications as  follows:

Amendments to  t he  Specification: none,

Amendments to  t he  Abstract:  none.

Amendments to  t he  Claims: begin on page 2 of this paper.

Amendments to  t he  Drawings: None.

Remarks/Arguments: begin on page 4 of this pager.
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AMENDMENTS TO THE CLAIMS

1. (currently amended) A compound formulated as a pharmaceutical composition in a

unit dosage form configured for sublingual or buccal administration of a Formula:

00
°3  I .

wherein R is selected from the group consisting of: -CHCH2, -CHCHCH3s, -CH2-CH2-Cl, -

CHCHal, -CH(CI)CHz2 (Cl), -CH(I)CHz(l), -CH(CH3)CH2(CHs), -CH2C(CHsa)s,

CH2CH2CHs, -CH2Cl, -CHal, -CHzF, H, CI, I, F, -CH(CH3)CH(CH3)2, -CH(CI)CH(Cl)2, -

CH(ICH(Il)2, -CH(F)CH(F)2, -CH2CHCHz2, -C(CI)2CH(Cl)2, -C(I)2CH(l)2, -C(Chs, C(l)s, -
CH2COCHs, -CH2COCI, -CH2CO(l), -CH20CHs, -CH(I)(CHs), -C(Cl)2(CHsa),

CH2CH(CHB)2, -CH2CH(Cl)2, -CH2CH(l)2, -CH2C(Cl)3, -CH2C(l)3, -CH(Cl)2, -CH(l)z,

C(CH3)2CH(CH3)2, -NH-C(CH3s) 3, -NH-CH(CHs3)2, -NH-CH2CH3s, -NH-CHs, -SCHs, -

SCH2CH3, -SCH(CH3)2, -SC(CHas)s, -CH2CsHs and -CsHs or a pharmaceutically

acceptable salt thereof, wherein said compound has a Log P value in the range of about

0.5-8.0 and  wherein the  compound is formulated i n  a unit dosage form as  a rapidly

dissolving film and  has  a half-life t1,2 range  from 1 -6  minutes.

2.-18 (cancelled)

19. (currently amended) A compound of a Formula:
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00tha
wherein R is selected from the group consisting of: CHs, CH2CH3, and CH(CHa3)2

wherein the  compound is formulated in  a unit dosage form as  a sublingual o r  buccal

administration and wherein the compound is formulated in a unit dosage form as a

rapidly dissolving film and  has  a half-life t1,2 range  f rom 1 -6  minutes.

20. ( previously presented) The compound of claim 19, wherein the compound is

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-phenlyene dipropionate;

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.

21-22. (cancelled).

23. (new) A compound formulated as a pharmaceutical composition in a unit dosage form

configured for sublingual or buccal administration of a Formula:
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00tha
wherein R is comprised of -C(Cl)2CHs.

24. (new) The composition of claim 23  wherein the compound is formulated in a unit

dosage form as a rapidly dissolving film and has a half-life t12 range from 1-6 minutes.
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Remarks:

This application is a § 371 National Stage Application of PCT/US17/60761

application filed 11-09-2017 wherein claims 1, 3-14,16,18-22 were found in the

International Preliminary Report on  Patentability as amended by article 34) to be novel,

non-obvious and have technical merit.

Support for the amended claims is found at:

“A pro-drug is a derivative of epinephrine selected for fast permeability through

sub-lingual and buccal membranes ( i.e., a compound that dissolves in the oral cavity)

and fast hydrolysis (half-life t1,2 range from 1-6 minutes) by plasma enzymes to form

epinephrine when delivered.” Para 00023

The pending claims stand rejected as being obvious to one skilled in the art.

Applicant respectfully disagrees and asserts that claims pending are nonobvious over

Rawas-Qalaji read in view of Bodor.

Anwar A. Hussain and James E. Truelove were granted patents related to the

synthesis of novel esters of [(methylamino)methyl] benzyl 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 of the eye to

treat glaucoma. Hussain et. al. synthesized four different prodrugs for this purpose.

These four molecules were tested in human, rabbit and horse plasmas and found that 3,

4 —dipivalyl-a-[(methylamino) methyl] benzyl alcohol hydrochloride 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. Dipivalyl-a-

[(methylamino)] benzyl alcohol hydrochloride was further developed into a drug delivery

system for glaucoma (Dipivefrin or  Propine).

Hussain and Truelove selected the dipivalyl prodrug for further development

because of several physicochemical and biological qualities. The first quality was

estimating the delay before onset of seizure for this prodrug was about 8-10 minutes,

5
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the second quality was the rate of hydrolysis expressed as t12 in human plasma was

about 1,800 seconds and the third quality was the t1,2 hydrolysis and oxidation in vitro

was 700 and 300 days respectively. In a separate publication (Journal of

Pharmaceutical Sciences, Vol. 65, No. 10, October 1976, p: 1510-1512), Hussain et. al.

shared the graphs for the in vitro hydrolysis of this particular prodrug using rabbit eye

homogenate and compared the hydrolysis among three different plasmas (human,

rabbit, rabbit) and eye homogenate.

In 1977 Bodor filed a patent application that issued into US  patent no 4,145,441

disclosed the use of sympathomimetic aming derivatives to treat hemorrhoids (rat

model). The drug was applied topically to reduce rat ear swelling.

It should be noted that the generic formula disclosed by Bodor covering pages 2-

3 of the patent covers thousands of compounds. ¥when a claimed compound 1s not

specifically named in a reference, but instead it is necessary to select portions of

teachings within the reference and combine them, &.¢., salect various substituents from

a list of alternatives given for placement at specific sites on a generic chemical formula

{0  arrive at a specific composition, anticipation can only be  found if the classes of

substituents are sufficiently limited or well delineated.

in  In  re  Petering, the prior art disclosed a generic chemical formula "wherein X,

Y, Z, FP, and R -  represent either hydrogen or alkyl radicals, R a side chain containing an

OH group.” The court held that this formula, without more, could not anticipate a claim

to 7-methyi-0-d, ribityll-iscalloxazine because the generic formula encompassed a

vast number and perhaps even an infinite number of compounds. However, the

reference also disclosed preferred substituents for X ,Y ,  2 ,  P, R, and R as follows:

where X, P, and R are hydrogen, where ¥Y and Z may be  hydrogen or methyl, and

where R is one of sight specific iscalloxazings. The court determined that this more

imitad generic class consisted of about 20 compounds. The limited number of

compounds covered by the preferred formula in combination with the fact that the

number of substituents was low at each site, the ring positions were limited, and there

was a large unchanging structural nucleus, resulied in a finding that the reference

sufficiently described "each of the various permutations here involved as fully as f he

had drawn each structural formula or had written each name.” The claimed compound
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was 1 of these 20  compounds. Therefore, the reference "described" the claimed

compound and the reference anticipated the claims. In re Petering, 301 F.2d 876, 133

USPQ 275 (COPA 1982).
However, this is not the situation here: It is noted that compound no 7: 3-

(trimethylaceloxy) alpha-[(methyl amino) methyl]-benzyl alcohol i s  s imi lar  to the elected

species: CCOHa.  Bodor does not disclose or suggest a irichlore derivative and it is not

obvious to one skilled in the art to change trimethyl to trichioro since chlorine is electron

withdrawing and methyl is electron donating group. This different compound will have

different log P and different hydrolysis half-life in human plasma. Therefore, the specific

species set out in the claims are not anticipated nor obvious in view of Bodor,

The claims have been amended to add the limitation of hydrolysis rate. This

further differentiates the Bodor's patent, compound 7 because Hussain showed

hydrolysis data for the trimethyl derivative of 30  minutes. This rate of hydrolysis is too

ong  to treat anaphylaxis and as such Bodor teaches away from the presently claimed

subject matter,

As we  indicated, the main objective of Hussain and Trulove’s research was

developing a prodrug that shows a good penetrating ability into the cornea as contrary

to Epinephrine which is not lipid soluble and will not penetrate biological membranes. At

the same time, Hussain-Trulove wanted a prodrug design that hydrolyze in plasma at 30

minutes or more. Opposite to Hussain and Trulove idea, and in order to treat

anaphylaxis, we  need to develop a prodrug that is capable of penetrating biological

membranes such as sublingual tissues, but also hydrolyzes quickly. As the trimethyl

derivate showed a hydrolysis rate of 30 minutes with electron donating group, we

anticipate with the use of electron withdrawing group such chorine the hydrolysis half-

life will decrease, and the lipophilicity will increase which will allow the prodrug to

penetrate the biological membrane quickly. This critical aspect of the inventive subject

matter was missing in the Rawas-Qalaji teaching. Rawas-Qalaji never referred to Log P

nor did they mention anything about the ability of epinephrine to penetrate biological

membranes. What is striking about the rabbit data of Rawas-Qalaji is that they needed

40mg of epinephrine in a sublingual tablet to mimic the area under the curve of 0.3mg of

Epinephrine IM injection. It is difficult for someone skilled in the art to look at this data
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and predict success at human clinical level. It is also impossible for anyone skilled in the

art to look at Bodor’'s molecules and pick compound 7 as a choice for sublingual

delivery to treat anaphylaxis without any published data on its ability to penetrate

biological membranes or its hydrolysis half-life in human plasma.

Specifically, the independent pending claims 1 and 19  are nonobvious over the

cited references at least because:

(1) The cited references fail to disclose each and every recited claim element:

None of the cited references disclose the claimed prodrugs. Bodor doesn't

disclose or suggest trichioro which is not obvious to one skilled in the art to change

irimethyl to trichloro since chioring is electron withdrawing and methyl is eleciron

donating group. This different compound will have different log F and different

hydrolysis half-life. It is noted that the generic formula disclosed by Bodor covers the

elected species; Bodor doas list tri fluoro derivatives, but the fluoring group is attached

to a phenyl ring as part of the side R substituent

(2) One of skill would not have been motivated to modify the disclosure in Rawas-

Qalaji read in view of Bodor in order to arrive at the instantly claimed prodrugs.

It is beyond the knowledge of someone skillful in the art to combine the teachings of

Rawas-Qalaji with Bodor to obtain the claimed invention. There is no scientific rationale

to use Bodor's compounds for anaphylaxis as he  teaches for the treatment of

hemorrhoids (topical rectal application) and he doesn’t show how long it takes for each

prodrug to be effective. On  the other hand, Rawas-Qalaji teaches treating anaphylaxis

by sublingual or buccal absorption of epinephrine. Bodor doesn’t teach that any

compounds included in structures |, I l  and Il l  are effective for treating anaphylaxis. To

the contrary, Bodor teaches that his compounds are active locally in the rectal area.

Usually, Hemorrhoids are treated locally and not by oral or sublingual route (this is a

medical fact). It is novel for someone to propose that Bodor's compounds can be  used
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to treat anaphylaxis and it is beyond the knowledge of someone skillful in the art. In the

present invention, epinephrine prodrugs are expected to get absorbed by  sublingual

tissues then cleaved in plasma in order to release epinephrine.

(3) Neither the Office Action nor the cited references themselves provide a reasonable

expectation of success; and

Rawas-Qalaji discloses a fast-disintegrating epinephrine tablet for buccal or sublingual

administration. It should be  noted that this patent application was published in 2007.

Yet at present, epinephrine is delivered by an injection. Rawas-Qalaji did not provide an

enabling solution to this technical problem because animal data does not guarantee

success in human studies as  the permeability barriers in humans are more challenging.

A review article in 2007. “Update on Epinephrine for the Treatment of Anaphylaxis” in

Current Opinion in Pediatrics 19:94-98, at page 96 states that “alternative delivery

systems are especially desirable for treatment of anaphylaxis.. The author then cites to

the rabbit model data by Rawas-Qalaji. However, to date, no  pharmaceutical industry

has marketed a sublingual tablet of epinephrine simply because of the limited

absorption behavior of epinephrine observed in many of Rawas-Qalaji’s published

animal studies. To  solve this technical problem, a suitable pro-drug needed to be

identified.

Dependent c la ims:

The dependent claims are not obvious as they include all of the limitations

present in the independent claims which are not obvious to one skilled in the art for the

aforementioned reasons. However, applicant would like to address the subject matter

set out in claims 3 and 21 “The compound of claim 1 wherein the compound is

formulated in a unit dosage form as a rapidly dissolving film.”

One skilled in the art would understand that the term wafer is not a film. A wafer

is a solid matrix that is surgically inserted into biological systems for long term or

sustained drug release. A fast-dissolving film is a thin and flexible polymerized matrix

that dissolves very quickly and releases the drug instantaneously. Rawas-Qalaji
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teaches about a wafer as  an  alternative approach to make sublingual tablets. “Other

known methods for manufacturing buccal or sublingual ODTS include lyophilization

(e.g., Lyoc (Farmalyoc, now Cephalon, Franzer, PA) and QuickSolv (Janssen

Pharmaceutica, Beerse, Belgium). Lyoc is a porous, Solid wafer manufactured by

lyophilizing an oil-in-water emulsion placed directly in a blister and subsequently sealed.

The wafer can accommodate high drug dosing and disintegrates rapidly but has poor

mechanical strength (see EP 0159237).QuickSolv tablets are made with a similar

technology that creates a porous solid matrix by freezing an  aqueous dispersion or

Solution of the matrix formulation.” Consequently Rawas-Qalaji doesn’t teach a wafer is

a film as taught in the specification.

Conclusion:

Rawlas-Qalaji discloses epinephrine sublingual or buccal formulations. However,

to date, no pharmaceutical industry was able to develop and secure FDA approval to

market a sublingual tablet of epinephrine. The reason for this is because of the limited

absorption behavior of epinephrine observed in many of Rawas-Qalaji’s published

animal studies. Rawlas-Qalaji taken in context teaches away from the claimed subject

matter. Bodor does not disclose any of the claimed compositions in the specific

compounds he listed. He teaches away from the discovery as the desirable hydrolysis

rate for the Bodor compounds is not disclosed or unknown.

Applicant respectfully submits that the pending claims are in condition for

allowance based on the patent prosecution highway request filed herewith. The

Commissioner is hereby authorized to charge payment of any fees associated with this

communication or credit any overpayment to Deposit Account No. 60-1480.

Respectfully submitted,

{Susan  B Fentress/

Susan B. Fentress, Agent of Record

Reg. No. 31327

20 S Dudley, No 803

Memphis, Tennessee 38103
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Telephone No. (901) 525-1455

Dated: March 18, 2021.
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gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on  the amount of  time you require to complete this form and/or suggestions
for reducing this burden, should be  sent to the Chief Information Officer, U .S .  Patent and Trademark Office,
U.S. Department o f  Commerce, P.O. Box  1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO  THIS ADDRESS.  SEND  TO:  Commissioner for Patents, P.O. Box  1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act  o f  1995, no persons are required to respond to a collection
of  information unless i t  displays a valid OMB  control number.

Privacy Act  Statement

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

The information provided by you in  this form will be subject to the following routine uses:
1. The information on this form will be treated confidentially to the extent allowed under the Freedom o f

Information Act  (5 U.S.C. 552) and the Privacy Act  (5 U.S.C 552a). Records from this system of  records may
be disclosed to the Department of  Justice to determine whether disclosure of  these records is required by the
Freedom of  Information Act.

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

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

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

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

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

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

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

9 .  A record from this system o f  records may be  disclosed, as a routine use, to a Federal, State, or  local  law
enforcement agency, i f  the USPTO becomes aware of  a violation or potential violation of  law or regulation.
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Application No. Applicant(s)
ji . 16/347,625 Almoazen, Hassan

Notice ofAllowability Examiner A r tUn i t  | AIA (FITF) Status
TORI STRONG 1629 Yes

-- The MAILING DATE  o f  this communication appears on  the cover  sheet with the corresponderice address--
All claims being allowable, PROSECUTION ON  THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF  ALLOWABILITY IS  NOT A GRANT  OF  PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1 . )  This communication is responsive to after final filed 23 March 2021.
[J  A declaration(s)/affidavit(s) under 37  CFR 1.130(b) was/were filed on  .

2.[J An election was made by  the applicant in response to a restriction requirement set forth during the interview on  ; the
restriction requirement and election have been incorporated into this action.

3 .  The allowed claim(s) is/are 1,19-20 and 23-24 . As a result of the allowed claim(s), you may be  eligible to benefit from the Patent
Prosecut ion  H ighway  program at a participating intellectual property office for the corresponding application. For more information
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4.[7] Acknowledgment is  made of a claim for foreign priority under 35  U.S.C. § 119(a)-(d) or (f).

Certified copies:
a) LJAll by) (J  Some  *c) [J  None of the:

1. [J  Certified copies of the priority documents have been received.
2. [J  Certified copies of the priority documents have been received in Application No.
3. [J  Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM  THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5 . )  CORRECTED DRAWINGS (as "replacement sheets") must be submitted.
{J including changes required by the attached Examiner's Amendment / Comment or in the Office action of

Paper No./Mail Date .
Ident i fy ing indic ia  such  as  t he  appl icat ion number  (see 37 CFR 1.84(c)) shou ld  be  written on  t he  drawings  i n  t he  f ron t  (no t  t he  back) o f  each
sheet. Replacement sheet(s) should be labeled as such i n  the header according to  37 CFR 1.121(d).

6..] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF  BIOLOGICAL MATERIAL.

Attachment(s)
1.0 Notice of References Cited (PTO-892) 5. (J  Examiner's Amendment/Comment
2.[3 Information Disclosure Statements (PTO/SB/08), 6. lv} Examiner's Statement of Reasons for Allowance

Paper No./Mail Date .
3.00 Examiner's Comment Regarding Requirement for Deposit 7. J Other .

of Biological Material
4.{] Interview Summary (PTO-413),

Paper No./Mail Date.
/ITORI STRONG/ /Kortney L. Klinkel/
Examiner, Art Unit  1629 Primary Examiner, Art Unit  1699

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20210408
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Application/Control Number: 16/347,625 Page 2
Art  Unit:  1629

DETAILED ACTION

Notice o f  Pre-AIA or  AIA Status

The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

Status o f  Claims

Claims 1, 19, 20, 23 and 24 are pending in the instant application; claims 1 and

19 are amended; claims 3 and 21 are cancelled; claims 23 and 24 are newly presented;

claims 1, 19, 20, 23 and 24 are the subject of the Office Action below.

Examination Considerations

Applicant's Amendments filed March 23, 2021 have been received and entered

into the present application. Claims 1, 19, 20, 23 and 24 are pending and are herein

examined on the merits.

Applicant's Reply, filed March 23, 2021 has been fully considered and found

persuasive. Rejections from previous Office Actions are hereby withdrawn.

Claim Rejections - 35  USC § 103 — Withdrawn

Claims 1,  3 and 19-21 rejected under 35 U.S.C. 103 as being unpatentable over

Rawas-Qalaji e t  al. (US 2007/0202163 A1; cited in IDS) in view of Bodor (US 4,145,441;

cited in IDS) is withdrawn.
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Application/Control Number: 16/347,625 Page 3
Art  Unit:  1629

Applicant has amended claims and persuasively argued the unexpected result of

the claimed epinephrine prodrug genus having a rapid half-life ranging from 1 to 6

minutes. Applicant points out that prior art prodrugs have 30 minute half-life. The

instantly claimed genus is thus suitable for sublingual or buccal administration having a

much shorter half-life. Subsequent to persuasive arguments the rejection is withdrawn.

Statement o f  Reasons for Allowance

The following is an examiner's statement of reasons for allowance:

None of the prior art teaches in a single disclosure, nor fairly suggest in any

combination, Applicants’ claimed product of a compound of the claimed Formula,

formulated as a pharmaceutical composition in a unit dosage form configured for

sublingual or buccal administration. Applicants have demonstrated novel compound

structures in their disclosure as originally filed. Applicants’ disclosure includes

embodiments built around the claimed Formula and discloses the species embodiments

and their LogP values. Applicants’ disclose that epinephrine formulations have

disintegrations times ranging from 10 to 30 seconds (see specification, p.14, Table 5)

and further disclose exemplified embodiment of epinephrine release from hydrolysis

where the half-life is within 4 minutes (see Drawings, Fig.9).

Any comments considered necessary by applicant must be submitted no later

than the payment of the issue fee and, to avoid processing delays, should preferably

accompany the issue fee. Such submissions should be  clearly labeled “Comments on

Statement  of  Reasons  for  Allowance.”
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Application/Control Number: 16/347,625 Page 4
Art  Unit:  1629

Allowable Subject Matter

Claims 1 ,  19,  20, 23 and  24 are allowed.

Conclusion

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to TORI STRONG whose telephone number is (571)272-

6333. The examiner can normally be reached on Monday - Friday 8:00 am - 5:00 pm

(EST).

Examiner interviews are available via telephone, in-person, and video

conferencing using a USPTO supplied web-based collaboration tool. To schedule an

interview, applicant is encouraged to use the USPTO Automated Interview Request

(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's

supervisor, Jeffrey Lundgren can be reached on (571)272-5541. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see https://ppair-

my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private

PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).
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Application/Control Number: 16/347,625 Page 5
Art  Unit:  1629

If you would like assistance from a USPTO Customer Service Representative or access

to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-

272-1000.

/Kortney L. Klinkel/ TORI STRONG
Primary Examiner, Art Unit 1699 Examiner

Art  Uni t  1629

/TORI  STRONG/
Examiner ,  Ar t  Uni t  1629
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OK TCG ENTER: /T .8 /
docket no. 24050.0001US

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

CONFIRMATION NO.: 8188

APPLICATION NO.: 16/347,625

FILED: 05/06/2019

ART UNIT: 1629

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

AMENDMENT AFTER FINAL

Dear Sir:

In response to the office action dated 03/03/2021, please amend the above-
identified applications as  follows:

Amendments to  the  Specification: none,

Amendments to  the Abstract: none.

Amendments to  the  Claims: begin on page 2 of this paper.

Amendments to  the  Drawings:  None.

Remarks/Arguments: begin on page 4 of this pager.
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PART B- FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.
By  mail,send to: Mail Stop ISSUEFEE By fax, send to:  (371)-273-2885

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

INSTRUCTIONS: This form shouldbeused for transmitting theTSSUE FEE andPUBLICATIONTOEa required),Blocks1trough§showdbep——r here appropriate.“ATL
farther correspondence including the Patent, advance orders and aotification of  maintenance fees will  be mailed to the current cortespondence address as indicated unless corrected
below or  directed otherwisein  Block 11.by  ta) specifying a new porrespondence address; andlor (bh) indicating a separate "FEE ADDRESS" for maintenance fee aotifications.

Note:A cetificate of mailing can only be used for domestic mailings o fthe
i : Lo  . ] Fee(s) Transovttal, This certificate cannot be used for any other achompanying-

CURRENT CORRESPONDENCE ADDRESS (No te :Use Bock | fof any clisnge ofaddress) papers. Each additional pager, such as an assignment or formal drawing, must
have is  own certificate of wailing or kansmission.

76447 7590 042A  Certificate of  Mailing or  Transmission
Buss  Sern : 1 hereby certify that this Pee(s) Transmiual is being deposited with the United
Susan  B .  Fentress StatesPostal Service with sufficient postage for first class mailin  an envelope
Veritay Group, IP addressed to the Mail  Stop. ISSUE FEE address above, or being transmitted
20  Dudley S t  the USPTO via EFS~Web or by facsimile to (371) 273-2885, on the date below.

‘Memphis, TN-38103 pnstucc)

2 )

] | APPLICATIONNO. | FILINGDATE | FIRSTNAMEDINVENTOR | ATTORNEY DOUKEL NO. | CONFIRMATION NO, |
161347,625 05/06/2019 Hassan Almoazen 24056.0001US 8118

TITLE OFINVENTION: PHARMACEUTICAL FORMULATIONFOR SUBLINGUAL OR  BUCCAL DELIVERY OFEPINEPHRINE OR A PRO-DRUC
REQE
APFLN.TYPS | ENTITYSTATUS | ISSUEFEEDUE | PUBL ICAT IONFEEDUE | PREV.PAIDISSUEFREE | TOTALFEE()DUE | patente |
nonprovisionat SMALL $600 $0.00 $0.00 $600 07202001

{ oo  EXAMINER. | © ARTUNIT | CLASS-SUBCLASS |
) STRONG, TORI 1620 514-653000

ae otconespondence Bites of InGCRon of "PegAddress” G7  Vo r  priniingon  the patealTont page,list
£1) The names of up to  3 registeredpatent attorneys AY00°  - 1%PLLCts OR, alternatively, 2y BAITED

3 Chiange of  S i r address {or Change o f  Correspondance 2 )  Theganic of  a g l e FA  havingasa member 2 , 6
Address form PTO/SB/122) attached. Tegistered aHOEISY ar  agent} and thetures o fap1H ey  Condere

.2 yepistered patent attorneysor  agents, I f no  agnieis.
fisted, oo nanie will  he printed.| “Fee Address” indication (or “Pee Address” Indication form PTOY

58/47; Rev 03-09 or morerecet) attached. Use of  a CastomeyNusberis required.
3TASSIGNEENAME  AND RESIDENCE DATA TO  BE  PRINTED ON  THEPATENT (pri o f  type)

PLEASENOTE: Unless an.assigneeis identifiedbelow,no assignee data willappear on the patent. fan  assigneeis identified below, the document must havebeenpreviously
recorded, or fited for recordation, as set forthin 37 CFR 3.11 and 37 CPR 3.81(a). Completion of  this formis  NOT a substititefor filing an assignment,
(A)NAME  OF  ASSIGNEE {B)  RESIDENCE: (CITY andSTATEOR  COUNTRY}

I o  No  Vrgye May WAC Bop rieN Tw
Please check theappropriate assigneecuegory ar categories(will  not beprinted on the patent); |B tndividual | FQorporasionaroiher privategroup eatity 2 Government
4a  Fees submitted: LAlssue Fee Ulpnblication Fee Gf reqai red}  Tladvance Order- # ofCopies
4b. Method ofPaytaent: {Pleasefirst reapply any previausly paidfee shown abave}

£1Electronic Payment visBFS-Web Ld Enclosed chock LdNon-electronic payment by credit card (Attach formBTO=2038)
LdTheDirextor ishieeby anthorized to charge therequired fie(s},any deficiesoy, orcredit any overpaymentto Deposit AccountMo.

3. Changei n  Entity Status (fromstatusindicated above)

ChApp l i can t  exstityingmicro eatiy status. Seo 37 CFR 129 f y Fh ico aay soot 7 no 52 seceptdate Se of applican abundances
LX Applicant asserting small entity status. See 37 CFR 1.27 Eion=an im  at Tons of Come,pari la: Ao  checking i s  box will betaken
3 Applicant changing to  regularundiscounted fee status, MOLE: Checkingohobarwill be taken to  be a notificationof  toss of  entitlement to smallor micro

NOTE! This form must be Signed iin  BS p—  with 37 oR 1.3} and 1.33. See 37 CER 1.4 for signature reguirements and certifications.

Authorized SignatureSONIA  Tone ss  pe  _(X0G 2), CLEA
Typed or  printed name S N S ten  Oy T en (Ls  RegistcationI 2233 )

_ Page2ofl
PTOL-RS Part B (08-18) Approvedfor usethrough 01/31/2020 OMB 0651-0033 U.S.Patent and Trademark Office:U.S. DEPARTMENTOF COMMERCE

EX2012, Page 394



Electronic Patent Application Fee Transmittal

Application Number: 16347625

Fil ing Date: 06-May-2019

Ti t le  o f  Inven t ion : PHARMACEUTICAL FORMULATION FOR SUBLINGUAL OR BUCCAL DELIVERY
OF EPINEPHRINE OR A PRO-DRUG THEREOF

First Named Inventor/Applicant  Name: Hassan Almoazen

Filer: Susan Bennett Fentress

Attorney Docket Number: 24050.0001US

Filed as Small Entity

Filing Fees for U.S. National Stage under 35 USC 371

Descr ip t ion  Fee  Code  Quantity Amoun t  on t )  i n

Basic Fil ing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE 2501 1 600 600
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Sub-To ta l  i n
Descr ip t ion  Fee  Code  Quantity Amoun t  USD($)

Extension-of-Time:

Miscellaneous:

Total in  USD ($) 600
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Electronic Acknowledgement Receipt

EFS ID :  42563839

Application Number: 16347625

International  Application Number:

Confirmation Number: 8118

Ti t le  o f  Inven t ion : PHARMACEUTICAL FORMULATION FOR SUBLINGUAL OR BUCCAL DELIVERY
OF EPINEPHRINE OR A PRO-DRUG THEREOF

First Named Inventor/Applicant Name: Hassan Almoazen

Customer  Number: 76447

Filer: Susan Bennett Fentress

Filer Authorized By:

Attorney Docket Number: 24050.0001US

Receipt Date: 27-APR-2021

Fil ing Date: 06-MAY-2019

Time Stamp: 12:27:04

Application Type: U.S. National Stage under 35 USC 371

Payment information:
Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $600

RAM confirmation Number E20214QC27360284

Deposit Account

Authorized User

The Director of  the USPTO is hereby authorized to  charge indicated fees and credit any overpayment as follows:
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File Listing:
Document  eo .  . F i le  Size(Bytes)/ Mu l t i  PagesDocument Description File Name A . .Number Message Digest | Part /.zip| ( i fappl.)

665527

1 Issue Fee Payment (PTO-85B) issuefee.pdf no 1
7342a2d172b0af1d8583ce40d0d4660ad97]

0a00d

Warnings:

Information:

30301

2 Fee Worksheet (SB06) fee-info.pdf no 2
293d8acffdefdedcc044falb7e5e2159977b4

bea

Warnings:

Information:

Total Files Size ( i n  bytes): 695828

This Acknowledgement Receipt evidences receipt on  the  noted date  by  t he  USPTO of  t he  indicated documents,
characterized by  t he  applicant,  and  including  page  counts, where  applicable. I t  serves as evidence o f  receipt similar to  a
Post  Card ,  a s  descr ibed  i n  MPEP  503 .

New Applications Under 35 U.S.C. 111
I f  a new  application is  be ing  f i led  and  t he  application includes the  necessary components for  a f i l ing  date  (see 37 CFR
1.53(b)-(d)  and  MPEP 506), a Filing Receipt  (37  CFR 1.54)  will be  issued  i n  due  course  and  t he  da te  shown  on  this
Acknowledgement Receipt will establish t he  f i l ing  date  o f  t he  application.
National  Stage of  an  International  Application under  35 U.S.C. 371
I f  a t imely  submission to  enter  the  national  stage o f  an  international  application is  compliant w i th  t he  condit ions o f  35
U.S.C. 371 and  other  applicable requirements a Form PCT/DO/EO/903 indicating acceptance of  t he  application as a
national stage submission under  35 U.S.C. 371 will be  issued i n  addi t ion  to  t he  Filing Receipt, i n  due  course.
New International  Application Filed w i th  t he  USPTO as a Receiving Office
I f  a new  international  application is being  f i led  and  t he  international  application includes t he  necessary components for
an  international f i l i ng  da te  (see PCT Article 11  and  MPEP 1810) ,  a Notification o f  t he  I n te rna t i ona l  App l i ca t i on  Number
and  o f  t he  International F i l i ng  Date  (Form PCT/RO/105) will be  issued  i n  due  course, subject t o  p rescr ip t ions  concern ing
national security,  and  t he  date  shown  on  this  Acknowledgement Receipt will establish t he  international f i l ing  date  o f
t he  application.
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UNITED STATES PATENT AND TRADEMARK OFFICE PRESORTED
COMMISSIONER FOR PATENTS FIRST-CLASS MAIL
P.O.BOX 1450 U.S. POSTAGE PAID

- POSTEDIGITALALEXANDRIA VA 22313-1451 NNN

Susan B. Fentress
Veritay Group, IP
20 Dudley St
Suite 803
Memphis, TN  38103

Courtesy Reminder  for
Appl icat ion  Serial No :  16/347,625
Attorney Docket No:  24050.0001US
Cus tomer  Number: 76447
Date o f  Electronic Notification: 04/20/2021

This is  a courtesy reminder that new correspondence is  available for this
application. If you have not done so already, please review the
correspondence. The  official date of notification of the outgoing
correspondence will be  indicated on the form PTOL-90 accompanying the
correspondence.

An  email notification regarding the correspondence was sent to the following
email address(es) associated with your customer number:

eofficeaction@appcoll.com
sfentress@veritaygroup.com

To  view your correspondence online or  update your email addresses, please
visit us  anytime at  https:/ /ppair-my.uspto.gov/pair/PrivatePair.
If you have any questions, please email the Electronic Business Center (EBC)
at EBC@uspto.gov or call 1-866-217-9197.
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UNITED STATES DEPARTMENT OF  COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR  PATENTS

P.O. Box  1450
Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.

16/347,625 06/01/2021 11021437 24050.0001US 8118

76447 7590 05/12/2021

Susan B .  Fentress
Veritay Group, IP
20 Dudley St
Suite 803
Memphis, TN  38103

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of  Patent Term Adjustment under 35  U.S.C.  154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 120 day(s). Any patent to issue from the above-identified application will  include
an indication of  the adjustment on the front page.

If  a Continued Prosecution Application (CPA) was filed in  the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of  the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Hassan Almoazen, Hassan, TN;
lono  Pharma, LLC, Bartlett, TN;

The United States represents the largest, most dynamic marketplace in  the world and is an unparalleled location
for business investment, innovation, and commercialization o f  new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
TR103 (Rev. 10/09)

EX2012, Page 400


	76447_16347625_05-06-2019_Certified Copy of Foreign Priority Application
	76447_16347625_05-06-2019_PCT/RO/101 - Request form for new International Application - Conventional
	76447_16347625_05-06-2019_Documents submitted with 371 (National Stage) Applications
	76447_16347625_05-06-2019_Abstract
	76447_16347625_05-06-2019_Specification
	76447_16347625_05-06-2019_Claims
	76447_16347625_05-06-2019_Drawings-only black and white line drawings
	76447_16347625_05-06-2019_Transmittal of New Application
	76447_16347625_05-06-2019_Application Data Sheet
	76447_16347625_05-06-2019_Information Disclosure Statement (IDS) Form (SB08)
	76447_16347625_05-06-2019_Other reference-Patent/Application/Search Documents
	76447_16347625_05-06-2019_Other reference-Patent/Application/Search Documents
	76447_16347625_05-06-2019_Petition to make Special under Patent Prosecution Highway
	76447_16347625_05-06-2019_Other reference-Patent/Application/Search Documents
	76447_16347625_05-06-2019_Claims
	76447_16347625_05-06-2019_Specification
	76447_16347625_05-06-2019_Oath or Declaration filed
	76447_16347625_05-06-2019_Fee Worksheet (SB06)
	76447_16347625_05-06-2019_Electronic Filing System Acknowledgment Receipt
	76447_16347625_05-06-2019_Preliminary Amendment
	76447_16347625_05-06-2019_Applicant Arguments/Remarks Made in an Amendment
	76447_16347625_05-07-2019_Oath or Declaration filed
	76447_16347625_07-26-2019_Patent Prosecution Highway decision on request/petition to make special
	76447_16347625_07-31-2019_Notice of Designated Office (DO) / Elected Office (EO) Acceptance Mailed
	76447_16347625_07-31-2019_Filing Receipt
	76447_16347625_07-31-2019_Fee Worksheet (SB06)
	76447_16347625_07-31-2019_Claims Worksheet (PTO-2022)
	76447_16347625_08-16-2019_Claims
	76447_16347625_08-16-2019_Electronic Filing System Acknowledgment Receipt
	76447_16347625_08-16-2019_Preliminary Amendment
	76447_16347625_08-16-2019_Applicant Arguments/Remarks Made in an Amendment
	76447_16347625_08-16-2019_Fee Worksheet (SB06)
	76447_16347625_10-14-2019_Information Disclosure Statement (IDS) Form (SB08)
	76447_16347625_10-14-2019_Electronic Filing System Acknowledgment Receipt
	76447_16347625_11-07-2019_Notice of Publication
	76447_16347625_11-04-2020_Requirement for Restriction/Election
	76447_16347625_12-01-2020_Claims
	76447_16347625_12-01-2020_Electronic Filing System Acknowledgment Receipt
	76447_16347625_12-01-2020_Response to Election / Restriction Filed
	76447_16347625_12-01-2020_Applicant Arguments/Remarks Made in an Amendment
	76447_16347625_12-01-2020_Fee Worksheet (SB06)
	76447_16347625_12-24-2020_Non-Final Rejection
	76447_16347625_12-24-2020_Search information including classification, databases and other search related notes
	76447_16347625_12-24-2020_List of References cited by applicant and considered by examiner
	76447_16347625_12-24-2020_Bibliographic Data Sheet
	76447_16347625_12-24-2020_Examiner's search strategy and results
	76447_16347625_12-24-2020_List of References cited by applicant and considered by examiner
	76447_16347625_01-22-2021_Claims
	76447_16347625_01-22-2021_Affidavit-traversing rejections or objections rule 132
	76447_16347625_01-22-2021_Electronic Filing System Acknowledgment Receipt
	76447_16347625_01-22-2021_Amendment/Request for Reconsideration-After Non-Final Rejection
	76447_16347625_01-22-2021_Applicant Arguments/Remarks Made in an Amendment
	76447_16347625_01-22-2021_Fee Worksheet (SB06)
	76447_16347625_03-03-2021_Final Rejection
	76447_16347625_03-03-2021_Search information including classification, databases and other search related notes
	76447_16347625_03-03-2021_Examiner's search strategy and results
	76447_16347625_03-19-2021_Internet Communications Authorization
	76447_16347625_03-19-2021_Electronic Filing System Acknowledgment Receipt
	76447_16347625_03-21-2021_Electronic Filing System Acknowledgment Receipt
	76447_16347625_03-21-2021_Assignee showing of ownership per 37 CFR 3.73
	76447_16347625_03-21-2021_Power of Attorney
	76447_16347625_03-23-2021_After Final Consideration Program Request
	76447_16347625_03-23-2021_Claims
	76447_16347625_03-23-2021_Electronic Filing System Acknowledgment Receipt
	76447_16347625_03-23-2021_Response After Final Action
	76447_16347625_03-23-2021_Applicant Arguments/Remarks Made in an Amendment
	76447_16347625_03-24-2021_Communication - Re:  Power of Attorney (PTOL-308)
	76447_16347625_03-26-2021_Examiner Interview Summary Record (PTOL - 413)
	76447_16347625_03-26-2021_Office Action Appendix
	76447_16347625_03-31-2021_Fee Worksheet (SB06)
	76447_16347625_04-20-2021_Notice of Allowance and Fees Due (PTOL-85)
	76447_16347625_04-20-2021_Issue Information including classification, examiner, name, claim, renumbering, etc.
	76447_16347625_04-20-2021_Search information including classification, databases and other search related notes
	76447_16347625_04-20-2021_Amendment After Final or under 37CFR 1.312, initialed by the examiner.
	76447_16347625_04-27-2021_Issue Fee Payment (PTO-85B)
	76447_16347625_04-27-2021_Fee Worksheet (SB06)
	76447_16347625_04-27-2021_Electronic Filing System Acknowledgment Receipt
	76447_16347625_04-28-2021_A courtesy postcard sent by USPTO to users who opt-in for e-Office Action
	76447_16347625_05-12-2021_Issue Notification



