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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: Not Applicable
INCORPORATION-BY-REFERENCE OF MATERIAL SUBMITTED ON A COMPACT
DISC OR AS A TEXT FILE VIA THE OFFICE ELECTRONIC FILING SYSTEM (EFS-
WEBY: Not Applicable.

STATEMENT REGARDING PRIOR DISCLOSURES BY THE INVENTOR OR A JOINT
INVENTOR: Not Applicable.

BACKGROUND OF THE INVENTION

Field of the invention:

{0001} The present invention relates to a pharmaceutical composition for the
treatment of anaphylaxis formulated for rapid delivery. In one embodiment, the delivery
vehicle is a rapidly dissolving film. The films contain an epinephrine or.a novel epinephrine
pro-drug for the rapld treatment of anaphylaxis in a patient.

Description of Related Art including information disclosed under 37 CFR 1.87 and 1.98.
[6002] Epinephrine is considerad the primary choice for the treatment of
anaphylaxis which is a life threatening allergic reaction that might lead to death if
untreated especially in children. A study reported that one in every 10,000 children has

an anaphylactic-attack per year. Epinephrineg is the drug of choice for the treatment of

1
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anaphylactic shock in children and adults. It is highly soluble in water, highly hydrophilic
{log P -0.68) and can be oxidized readily. Based on the current physicochemical
properiies of epinephrineg, 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 perfermed through the usage of auto-injectors such as EPIPEN
(MYLAN)or TWINJECT (SHIONGGT PHARMA, INC.} that deliver the required dose in
the mid-outer thigh either subcutaneously or intramuscularly. However, many
disadvantages are reported with the usage of these injectors such as high cost,
inaccurate administration, short half-life, patient's fear of needles, accidental injections,
and unavailability of a sufficient number of fixed prefilled doses.

{0003] These shortcomings affect greatly the patient compliance and adherence
o these injectors. In addition, it is very challenging o adjust the dose to different
children ages as there are only two premeasured fixed epinephrine doses (0.15 and 0.3
mg). Recent study showed that only 17% of pediatric patients who have experienced
anaphviactic symptoms, have used prescribed auto injectors. Other available defivery
systems such as syringes or inhalers are also underused due to their lack of rapid and
accurate dosing. Therefore, there is growing interest in the development of an
alternative non-invasive delivery system that can easily provide accurate doses of
epinephrine.

{0004]) Anwar A, Hussain and James E. Truelove were granted patents related to
the synthesis of novel esters of [(methylamino)methyl] benzyt 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 {o enhance penetration through the cornea

2
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of the eye to treat glaucoma. Hussain et. al. synthesized four different prodrugs for this
purpose {see structures TA, 7B, 7C, 7). Thess four molecules were tested in human,
rabbit and horse plasmas and found that 3, 4 ~ dipivalyl-a-{{methylamino) methyi]

benzyl alcohol hydrochloride (structure 7D) shows the best penetration profile into the
eye: Hussain’s et al. didrn’t evaluate the log P of these molecules nor did they evaluate
the sublingual or buccal permeability or absorption. Their main focus was {o 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 74,

78, and 7C, Dipivalyl-a-{{methylaming)] benzyl alcohol hydrochloride {(7D) was further
developed into a drug delivery system for glaucoma (Dipivefrin or Propine). Hussain and
Truelove picked this particular prodrug for further development because of several
physicochemical and biological qualities. The first guality was estimating the delay
before onset of seizure forthis prodrug to be about 8-10 minutes, the second guality
was the rate of hydrolysis expressed as tuz in human plasma was about 1,800 seconds
and the third quality was evaluating the hydrolysis and oxidation ty2 in vitro to be 700
and 300 days respectively. In a separate publication (Journatl of Pharmaceutical
Scignces, Vol. 85, No. 10, October 1976, p: 1510-1812), Hussain et. a/. shared the
graphs for the vitre hydrolysis of this particular prodrug using rabbit eye homogenate
and compared the hydrolysis among thrae different plasmas (human, rabbit, rabbit eve
homogenaie).

[0005] Films that incorporate a pharmaceutically active ingredient are disclosed in
U.S. Pat. No, 4,136,145 te Fuchs, ef a/. {"Fuchs"). These films can be formed into a shest,

dried and then cut into individual doses. Examples of specific uses disclosed by Fuchs

3
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include application of the films to mucosal membrane areas of the body, including the
mouth, rectal, vaginal, nass! 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

[00086] This invention relates to pharmaceutical compositions made by modifying
the physicochemical properties of epinephrine in order to enhance its permeability
through biclogical membranes (sublingual and buccal membranes). Several prodrugs of
epinephrine are shown by modifying the two hydroxyl (phenoclic) groups in positions 3.and
4 on the benzene ring, by chemically reacting the two groups with several acid moieties
to form an ester bond with different alkyl chains. The addition of an alkyl group will
enhance the lipophilicity of epinephrine (increase log P} and will consequently increase
its 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 te the
carbon in position 1 on the phenalic ring of epinephrine. Once the prodrug penetrates
biological membranes (sublingual and buccal), the biological enzyme carboxyesterase

will degrade the ester bond and release epinephrine for therapsutic 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 fitlm and the unit dosage form provides the pharmaceutical pro-drug
compaositions of epinephrine. More specifically, this method involves providing
pharmaceutical pro-drug compaositions epinephrine in a unit dosage form to patients in

need of anaphylactic treatment.
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[0088] The subject matter includes a pharmaceutical formulation comprising: a
compound as depicled in a formula 2A and a pharmaceutically acceptable carrier or
a pharmaceutically acceptable axcipient, wherein Ry is selected for the group
cansisting of: H, CHs, CL and {. A pharmaceutical formuiation comprising: a
compound as depicted in a formula 2B and a pharmaceutically acceptable carrier or
a pharmaceutically acceptable excipient, wheregin Rz is selected for the group
consisting of. H, CHs, CL and i. A pharmaceutical formulation comprising: a
compound as depicted in a formula 3C and a pharmacedutically acceptable carrier or
a pharmaceutically acceptable excipient, wherein Rs is selecied for the group
consisting of: H, CHs CL and 1. A pharmaceutical formulation 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 H, CH3, Gl and 1. A pharmaceutical formulation comprising: a
compound as depicted in a formula 4E and a pharmaceutically acceptable carrier or
a pharmaceutically accepiable excipient, wherein R is selected for the group
consisting of: H, CHs Cl and {. A pharmaceutical formulation comprising: a
compound as depicted in a formula 4F and a pharmaceutically acceptable carrier or
a pharmaceutically acceptable excipient, wherein Rz is selected for the group
consisting of: H, CH3, Cl and {. A pharmaceutical formulation comprising: a
compound as depicted in a formula 5G and a pharmaceutically acceptable carrieror
a pharmaceutically acceptable excipient, wherein R+ is selected for the group
consisting of: H, |, Cl, CHs, CHzCHs, CHaCH2CHz & CH2CH2CH2CHz, CH2CI, CHal

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

5

EX2012, Page 8



Attorney Docket Number
24050.0001

formula 6H and a pharmaceutically acceptable carrier or a pharmaceutically
acceptable excipient, wherein Rz is selected for the group consisting of; H, CHz. Cli
and . A pharmaceutical formulation comprising: a compound as depicted in a
formula 61 and a pharmaceutically acceptable carrier or a phammaceutically
acceptable excipient, wherein Rs is selected for the group consisting of: H, Ci. 1 and
CHs. The compound is formulated in a unit dosage form as a rapidly dissoclving film.
The invention further provides use of the pharmaceutical formulation in a patient in

need of anaphylactic freatment.

{0008] The subject matter includes: uses of a pharmaceutical formulation i a
patient in need of anaphylactic treatment, wherein the pharmaceutical formulation is
made of a compound selected from the group consisting of. 4-(1-hydroxy-2-
{methylamino)ethyl)-1,2-phenlyene di-acetate; 4-(1-hydroxy-2{methylamino)ethyl)-
1.2-phenylene bis(2-methylpropanocate); 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 ar a
pharmaceutically accepiable excipient. A pharmaceutical formulation made of 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-phenyleng 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-
dimethylpropanoate), and a pharmaceutically acceptable carrier or a
pharmaceutically acceptable excipient, wherein the compound is formulated in a ynit

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:

[00011]
100012]
[00013]
[00014]
[00015]
[00616]
[00017]

[00018]

FIG. 1 shows the chemical structure of epinephrine.

FIG. 2 shows exemplary compounds of the present invention.
FiG. 3 shows exemplary compounds of the present invention.
FiG. 4 shows exemplary compounds of the present invention.
FiG. 5 shows exemplary compounds of the present invention.
FiG. 8 shows exemplary compounds of the present invention.
FIG. 7 shows exemplary compounds of the present invention.

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

disselving film.

{00019}

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

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

DETAILED DESCRIPTION OF THE INVENTION:

[00020]

The present invention may be understood maore readily by reference to the

following delailed description of the invention. It is {o be understood that this invention is

not limited 1o the specific devices, methods, conditions or parameters described herein,

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

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

invention. Also, as used in the specification including the appended claims, the singular

7
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forms "a," "an,” and "the" include the plural, and reference to a particular numerical value
includes at leasl that particular value, uniless the context clearly diciates otherwise.
Ranges may be expressed herein as from "about” or "approximately” one particular value
and/or to "about” or "approximately” ancther particular valus, When such a range is
expressed, another embodiment includes from the one particular value and/or to the other
particular value. Similarly, when values are expressed as approximations, by use of the
antecedent "about,” it will be understood that the particular value forms another
embodiment.

[00021] These and other aspects, features and advantages of the inventionwill be
understood with reference to the detailed description herein, and will be realized by
means of the various elements and combinations particularly pointed out in the
appended claims. It is to be understood that both the foregoing general description and
the following detalled description of the invention are exemplary and explanatory of
preferred embodiments of the inventions, and are not restrictive of the invention as
claimed. Unless defined otherwise, all technical and scientific terms used herein have
the same meaning as commonly understood by one of ordinary skill in the art to which
this invention belongs. Reference will now be made in detail {o the presently preferred
embodiments of the invention, exampiées of which are iliustrated in the accompanying
drawings. Throughout the following detailed description, the same reference numerals
refer to the same elements in all figures.

[06022] The present invention provides novel bivlogically inactive compound that
can be metabolized in the body o produce a drug that has the biological activity of

epinephrine. Epinephring acts on nearly all body tissues. its actions vary by tissue type

8
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and tissue expression of adrenergic recepiors. For example, high levels of epinephrine
causes smooth muscle relaxation in the airways but causes contraction of the smooth
muscie that lines most arterioles. The present subject matter relates to modifying the
physicochemical properties of epinephrine (FIG. 1) in orderto enhance its permeability
through biclogical membranes {sublingual and buccal membranes). Several exemplary
prodrugs of epinephrine are shown by modifying the two hydroxyl {phenclic) groups in
positions 3 and 4 on the benzene ring.

j00023] Now referring to FIG. 2, derivatives of epinephrine are shown. Structure
2A represents di-ester derivatives of epinephrine where the Rq can be H, short alkyl
chain of CHs, CH2CHa, CH2CH2CH3, or CH2CH2CH:CH3  CL or . A representative
molecule of this group compounds is: 4-{1-hydroxy-2-(methylamino)ethyl)-1,2-
phenylene bis(3-methylbutanoate) having a CLogP: 2.0114. Structure 28 represents
derivatives of epinephrine where Rz = H, CHa, CL or L. A representative molecule of this
group of compounds is 4-(1-hydroxy-2-{methyllamino)} ethyl)-1,2-phenylene bis(3,3~
dimethylbutanoate) having a ClLogP: 2.8024. Adding H, CHas, Cl or | change the Log P
of the prodrug and adds a non-toxic moiéty to the molecule. The rate of hydrolysis of
each ester can incrgase or decrease depending on how the atom in position Rq
influences the ester group. A pro-drug is selected for fast permeability through sub-
lingual and buccal membranes and fast hydrolysis by the enzyme. The molecule that
shows fast permeability through the 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,

w0
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{00024] Now referring to FIG. 3, derivatives of epinephrine are shown. Structure
3C represents a derivative of epinephrine where Ry = H, CHa Cl or . A representative
molecule of the group is: 4-(T-hydroxy-2-{methylamino)ethyl}-1.2-phenviene bis(2,2-
dichloroacetate) having a ClLogP: 1.4494. Structure 3D represents a derivative of
epinephrine where R4 = H, CHz Ol or L. A representative molecule of the groups is: 4-(1-
hydroxy-2-(methylaminojethyl}-1,2-phenylene bis(2,2,2-trichlorcacetae) 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.

[60025] Now referring to FIG. 4 derivatives of epinephrine are shown. Structure 4&
represents a derivative of epinephrine where R1 = H, CH3, CL or i, A represantative
molecule is: 4-(1-hydroxy-2-{methylaming)sthyi}-1,2-phenylens bis(2,3-
dimethyibutanoate) having a ClogP: 2.6294 . Structure 4F represents a derivative of
epinephrine where Re =M, CHs, CL or |. A representative molecule is: 4-(1-hydroxy-2-
{methylamino)ethyl}-1,2-phenyiene bis(2,2,3-trimethylbutancate) having a CLogP:
3.4274. The molecule that shows fast permeability through the sublingual and buccal
membranes and fast hydrolysis by the enzyme is a physical property 6f a compound
that is useful to be formulated in a unit dosage form as a rapidly dissolving film.

[00028] Now referring to FIG. §, derivatives of epinephrine are shown. Structure G
represents a derivative epinephring where Ri = H, |, Cl, CHs, CH2CH3, CH2CHCHs &
CHoCH2CH2CHs, CH20I, CHal or CHoF . Representative molecules are: 4- ( 1-hydroxy-2-

(methylamino) ethyl) 1,2-phenviene dicarboniodidate having a Clog: 1.084;. 4-(1-

10
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hydroxy-2-(methylamino-ethyl)-1,2-phenylene bis (2-iodoacetate) having a ClogP:
0.3834 and Structure G”5 4-(1-hydroxy-2-methylamino)ethyl}-1,2-phenylene dibutyrate )
having a CLogP: 1.2134,

[000273 Now referring {o FIG. 8, a derivative epinephrine is shown. Structure HE
represents a derivative of epinephrine where Rz'= H, CHa, CL or L. A representative
example is: 4-(1-hydroxy-2-{methylaminc)ethyi)-1,2-phenyiene (2E.2'E}-bis(but-2-
enoate) having a CLogF: 1.2054.Structure {6 represents a derivative of ephinephrine
where Ra = M, CL, | or CHs. A representative example:is: 4-(1-hydroxy-2-
{methylamino)ethyl}-1,2-phenyleneg bis(2-methylbutanoate) having a ClogP: 1.8314.
[00028] Now referring 1o FIG. 7, the compounds of the invention as shown in US
patent 3,809,714 and US patent 3,825,583 hereby incorporated by reference,
Representative molecules include: 7A 4-(1-hydroxy-2-(methylaminojethyl)-1,2-
phenlyene diacetate having a DLogP: -0.8026. 78 4-(1-hydroxy-2(methylamino)ethyi}-
1.2-phenylene bis(2-methylpropancate) having a ClogP: 0.773300. 7C 4-(1-hydroxy-2-
{methylamino)ethyi}-1,2-phenlvene dipropionate having a ClogP: 0.1554. 7D 4-(1-
hydroxy-2<{methylaminocjethyl-1,2-phenylene his(2,2-dimethylpropancate) having a
ClogP: 1.5714. 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 o be formulated in a unit dosage form as a rapidly dissolving

film.

[00029] The present invention further provides a pharmaceutical composition made
of at least one compound or mixiure of compounds of the invention in a-pharmaceutically

acceptable carrier thereof. The invention features a pharmaceutical composition in unit

11

EX2012, Page 14



Attorney Docket Number
24050.0001

dosage form formulated for sublingual or buccal administration. The delivery systems
include: fast dissolving films, oral dissolving tablets, inhalation, and nasal delivery. in cne
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 asfor example
a pediatric or geriatric patient. A typical rapidly dissoiving film is made of a drug, a water-
soluble polymer, a plasticizer, a saliva stimulating agent, a surfactant and other fillers
stich as sweetening agenis and flavors in case of bitter taste drugs and colors. See e.g.
A. Arya, A. Chandra, V. Sharma, and K. Pathak, “Fast dissolving oral fiims: An inriovative
drug delivery system and dosage form,” Int. J. ChemTech Res., val. 2, no. 1, pp. 576~
583, 2010.D. P. Letlre, "Formulation and Evaluation of Rapidly Disintegrating Film of
Levocetrizine Hydrochloride,” Pharmacia, vol. 2, no. 2, pp. 208-220, 2010,

[00630] 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 10 0.5
mg in adults and 0.01 mg/kg up to 2 maximum of 6.3 mg in children administered through
intramuscular route. In this study, 13mg/8 cm? 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
bicequivalence between 40 mg epinephrine tablet administered sublingually and 0.3 mg
epinephrine administered intramuscularly using Epi pen. Injectors, Rawas-Qalagji et. al.
Biopharm Drug Dispos. 27: 427-435 (2006). Furthermore, the time {o reach maximum
epinephring concentration after 0.3 mg EPIPEN (Mylan Specialty L.P.} Injection of

children is reported at 8x2 minutes. in another study, maximum plasimia epinephring

12
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concentration is reached within 34114 minutes using 0.01 mg/kg dose injection of
epinephrine subcutaneously in the deltoid region,

{00032} The polymer and the optimal amount of polymer are selected to obtain a
non-sticky and functional film. A film-forming polymer should have good wetting
property, high spread ability, good feeling in the mouth and should be safe and non-
irritant. Many studies have showsed that polymer content of at least 10 -15 % is needed
in order to formulate proper film of proper thickness after drying in order o peel the film
off from the release line. In one axemplary embodiment, the polymer is a water soluble
madified hydroxypropy! starch that specifically manufactured for agueous film coating in
immediate release solid oral dosage forms.

{00033] A plasticizer is used to form the rapidly dissolving film. The plasticizer
enhances the flow of the polymer and improve the tensile sirength and elongation of the
fill. Several plasticizers are commonly used in ragidly dissolving film preparation such as
glycerol, di-butyiphthalate, and polyethylene glycols and they are usually used up to 20
% conceniration of dry polymer weight.

[00034) The function of the surfactant is to facilitale the solubilization or wetting of
the film and subseguenily causing the film to disintegrate guickly, releasing the drug fo
be absorbed through the buccal cavity. Surfactants can incliude Tween 80, which is a
complex mixture of polvoxyethylene ethers used as emulsifiers or dispersing agents in
pharmaceuticals,

{G0035] A saliva stimulating agent used to facilitate the delivery of the drug using a
rapidly dissolving film to the patient. Other fillers, such as sweetening agents and flavors

in case of bitter taste drugs and colors are added to the rapidly dissolving film to
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facilitate the delivery of the drug using a rapidly dissolving film to the patient. Typically,
acids such as citric acid, malic acid, lactic acid and ascorbic acid are used as chemical
stimulants of saliva secretion. However, cilric acid is the most preferred among them
Xylitot and tuti frutli flavor are used for taste masking (Table 1). Xylitol is an effective
sweetening ageni which has equal sweelness to sucrose.

[00036] Examples;

{06037 Four formulations are prepared in this example. The percentages of the
polymer are shown in (Table 1). The polymer percentages are (20, 25, 27 and 30 %) of
the total formulation weighs. The polymer used in this example is LYCOAT { Ferromet).
LYCOAT is a water soluble modified hydroxypropyl starch that specifically

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

14
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{00038} Table 1: List of the compositions of the four FDFs formulations.
ingredient {% wiw) | Use F1i F2 F3 F4
Epinephrine HC/ Drug 59 5.8 58 5.9
Sodium Metabisulfite Antioxidant 5.9 5.9 5.9 5.9
(hyé’rjf;xo;pﬁgfgé?’ch ) Fitm-forming polymer 20 25 27 30
Glycerin Plasticizer 3 3 3 3
Tween 80 Surfactant 2 2 2 2
Moot ﬁ;i-gre absﬁ?&g;igicgiglsigvity 05 0.5 05 0.5
Sodim Cirats Buffer 0.5 0.5 05 05
Xylitol Swestener 10 10 10 10
Tutti Frutti Flavor B 6 §] 3]
Waler 46.2 41.2 38.2 36.2
(000391} Glycerin is used as a plasticizer to provide the proper elasticity for the film

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

brittleness. Films in this example are prepared using 3% glycerol which is squivalent {o

10-15 % of the amount of polymer used.

[60040]

pH and can be used in rapidly dissolving firm as saliva simulating agent fo increase the
secretion rate of saliva which will further improve the disintegration time of the film.

Finally, the addition of antioxidant is very important for the stability of epinephrine,

15
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Prompt oxidation of epinephrine in aqueous solution results in a colored inactive product
which has been reported. Therefore, different types of antioxidants are used in the
commercial injectors such as sedium metabisulfite, EDTA and ascorbic acid achieving
shelf life of two years. The addition of sodium metabisuflite to the film, herein, will
ensure the stability of epinephrine in the film (Table 1). However, further stability studies
should be performed {0 assess this claim.

[00641] However, films formed by formulations 1, 2 and 3 are too sticky after
drying rendering them unusable. While formulation 4 that has 30 % polymer content
formed smooth, transparent, flexible and uniform film and therefore it is selected for
further testing. The difference in stickiness is clearly related {o 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 elastic modulus, thickness, content uniformity and dissolution time. Assessing
these parameters is essential to determineg the efficiency and usability of the film by
patients. Elastic modulus is first studied as it represents clear measure of the stifiness
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 strain/cross section area) x1/
{corresponding strain).

[00044] Now referring to FiG. B, the profile of the film is illustrated showing a small

increase in the applied strain to the film causes a quick increase in stress reaching a
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value of 0.1 MPa at 20 % strain level. As the strain increases further above 20 %, the
increase magnitude in stress decreases gradually until it reaches semi-plateau at value
0.16 MPa wheare % stress is 80 %. The value of elastic modulus is determined at 1.325

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

[00045] Table 2: List of physical properties of the optimized film
Test Hesults
Elastic Modulus 1.325+0.2 MPa
Thickness 0.2920.01 mm
Content Uniformity 43% +10%
(600461 The thickness of the film at different iocations is measured at .29 mm

with very small miargin of variability which is an indication of the high uniformity of the
film{Table Z). A maximum thickness variation of 5 % is permitied in the preparation of
the rapidly dissolving film. A uniform thickness across the film as it directly correlates
with the accuracy of the dose in the film. Drug content in film is measured at 93 % £190
indicating high level of consistency of epingphrine dose within the film {Tabie 2), as a
limit of 85 -115 % of content uniformity is acceptable according to USP.

[oop47] Now referring 1o FIG. g, the dissolution profile of epinephrine from the film
in terms of rate and extent in simulated saliva is determined on six sampies of the
optimized film. More than 90 % of epinephrine is released from the film within 7.2
minutes.

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

volunteers {Table 3), The disinfegration time is the time when the film starts to break or

17
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disintegrates. Volunteers reported 10 -30 seconds disintegration time {Table 3). This

comply with the regutations set by United State Pharmecopeia (USF) for disintegration

fime of oral films (not exceeding 30 seconds). Bitterness of epinaphrine is 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 is reported by any of the

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

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

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

children.

[00048]

Tabie 3: In vivo taste and disintegration time evaluation of the optimized

epinephrine FDF.

Volunteer Bitterness Tongue Constriction Disintegration Time
1 None None ~10 seconds
2 None None ~10 seconds
3 Slight None ~20 seconds
4 None None ~30 seconds
5 Very siigh‘t None ~20 seconds
5] None Norne ~30 seconds
(00058} Materials--Epinpherine hydrochicride, sodium metabisulfite, citric acid

manghydrate and sodium citrate monobasic are purchased from Sigma Aldrich (St

18
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Louis, MO). Lycoat® R8720 is obtained from Roquette (Lestrem, France). Glycerin and
tween 80 are purchased from Fisher Chemicals (Pittsburg, PA}. Xylitel is purchased
from Gaidlipot (St. Paul, MN). Tutti frutti is obtained from LorAnn Oiis (Lansing, M)
f60051] Film Preparation--Several rapidly dissolving films are prepared by solvent
casting technique to choose the optimum film formuiation. The formulations
compositions of the rapidly dissolving film are mentioned in table 1.

[00052] LYCOAT and xylitol are dissoived in warm water. The solution is then
placed in a sonicator for two hours and then the solution is left overnight to ensure the
removal of all entrapped air bubbles. Other excipients and Epinephrine HCI are added
o the solution on the next day at room temperature. The mixture is then placed again in
a-sonicator for 40 minutes. The mixture is then spread onto a checkered paper covered
by plastic sheet using a stainless-steel bar applicator. The film is left to dry overnight
and is cut into 8 mm? smali film strips.

{00053} Physical properties-The thickness, and elastic modulus of the optimized
film is evaluated using Dynamic Mechanical Analyzer (Q800 DMA, TA instruments, New
Castle, DE). This is imporiant to evaluate tensile properties of the films. Three strips of
the optimized films are lested at 25 “C according to ASTM International Test Method for
Thin Plastic Sheeting (D 882-02). Each film is positioned between the grips of the
instrument. The preload force is-set at 0.01 N and the final force at 15N. The initial grip
separation is set {o 60 mm and crosshead speed is set to 500 mm/min. The test is
terminated when the film breaks. Elastic modulus is determined as the slope 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 {o calculate the estimated amount of drug in each area. Films are then
dissolved in 100 mi of citric acid buffer. The media are stirred and then fillered 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 epinephrine to the estimated amount in each film.

[00055] in vitro dissolution test; For the dissolution test, rapidly dissolving film are
evaluated using USP dissolution apparatus ll, paddie (Distek Evolution 6100, North
Brunswick, NJ). Six strips are placed in different 1 L vessels containing 500 mli
Simulated Saliva. The temperature of the dissolution media is set to 37 C and rpm is set
to 50 rpm. Sampies are taken at different time points throughout the time of the
experiment (15 minsg), and the amount of epinephrine release in the media is
determined by UVmini-1240 UV-Vis Spectrophotometer (Shimadzu, Japan) at 280 nm.
[00G56] Human taste pane/-~-To evaluate the palatability of optimized epinephrine
filmy, taste evaluation study is performed on six healthy velunteers. The study is carried
out in accordance with The Code of Ethics of the World Medical Association
{Declaration of Helsinki), and ail volunteers are informed in advance of the related
details and the goal of the study and their consents are obtained. Volunteers are asked
{o place the film on the interior surface of their buccal cavity until fitm 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 elements can be substituted for the ones sel forth above such
that they perform in substantially the same manner in substantially the same way for
achieving substantially the same result. §f is believed that the system and method of
the present invention and many of its attendant advantages will be understood by the
foregoing description. 1t is also believed that it will be apparent that various changes
may be made in the form, construction and arrangement of the components thereof
without departing from the scope and spirit of the invention or without sacrificing all of
its material advantages. The form herein before described being merely exemplary and
explanatory embodiment thereof. it is the intention of the following claims to encompass

and include such changes.
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CLAIMS

1. A pharmaceutical formulation comprising: a compound as depicted in a formuia ZA
and a pharmaceutically acceptable carrier or a pharmaceutically acceptable excipient,
whaerein R ig selected for the group consisting of; H, CHa, CL and 1.

2. The pharmaceutical formulation of claim 1 wherein said compound is: 4+(1-hydroxy-
2-(methylamino)ethyl)-1,2-phenylene bis(3-methylbutancate).

3. The pharmaceutical formulation of claim 1 wherein the compound is formulated in a
unit dosage form as a rapidly dissolving film.

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

5. A pharmaceutical formulation comprising: a compound as depicted in a formula 2B
and a pharmaceutically acceptable carrier or a pharmaceutically acceplable excipient,
wherein Hz is selected for the group consisting of. M, CHs CL and L

6. The pharmaceutical formulation of claim 5 wherein said compound is 4-(1-hydroxy-2-
(methylamino)athyi)-1,2-phenylene bis(3,3-dimethyibutancate).

7. The pharmaceutical formulation of ¢laim 5 wherein the compound is formulated in a
unit dosage form as a rapidly dissolving film.

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

9. A pharmaceutical formulation comprising: a compound as depicted in a formula 3C
and a pharmaceutically acceptable carrier or a pharmaceutically acceptable excipient,

wherein Ra is selected for the group consisting of. H, CHs CL and 1.
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10. The pharmaceutical formulation of claim 9 wherein said compound is 4-(1-hydroxy-2-
{methylamino)ethyi}-1,2-phenviene bis{2,2-dichloroacetats).

11.The pharmaceutical formulation of claim 8 wherein the compound is formulated in a
unit dosage form as a rapidly dissolving film.

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

13.A pharmaceutical formulation comprising: a compound as depicted in a formuta 3D
and a pharmaceutically acceptable carrier or a pharmaceutically accepiable excipient,
wherein Rs is selected for 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 phanmaceutical formulation of claim 13 wherein the compound is formulated in a
unit dosage form as a rapidly dissolving film.

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

17. A pharmaceutical formulation comprising: a compound as depicted in a formula 4E
and a pharmaceutically acceptable carrier or a pharmaceutically acceptable excipient,
wherein Ri is selected for the group consisting ofi H, CHz Cland 1.

18. The pharmaceutical formulation of claim 17 wherein said compound is 4-(1-hydroxy-~
2:(msthylamino)ethyi}-1.2-phenyiene bis(2,3-dimeathylbutanoate).

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

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

21.A pharmaceutical formulation comprising: a compound as depicted in a formula 4F
and a pharmaceutically acceptable carrier or a pharmaceutically acceptable excipient,
wherein R is selected for the group consisting of. H, CHz. Cland 1.

22.The pharmaceutical formulation of claim 21 wherein said compound is 4-(1-hydroxy-
2~(methylamino)ethyi}-1,2-phenylene bis(2,2,3-trimathylbutanoate).

23. The pharmaceutical formulation of ¢laim 21 wherein the compound is formulated in a
unit dosage form as a rapidly dissolving film.

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

25.A pharmaceutical formulation comprising: a compound as depicted in a formula 3G
and a pharmaceutically acceptable carrier or a pharmaceutically acceptable excipient,
wherein Ri is selected for the group consisting of: H, §, Ci, CHs, CH2CH3, CHaCHoCHa,
CHCHCHCHa, CHCH, CHzl 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-phenyilene
dicarboniodidate; 4-(1-hydroxy-2-(methylamino-ethyi}1,2-phenylene his(2~
iodoacstate; and 4-(1-hydroxy-2-methylamino)ethyl)-1,2-phenyiene dibutyrate.

27. The pharmaceutical formulation of ¢laim 25 wherein the compound isformulated in a
unit dosage form as a rapidly dissolving film.

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

freatment.

24

EX2012, Page 27



Attorney Docket Number
24050.0001

29. A pharmaceutical formulation comprising: a compound as depicted in 8H and a
pharmaceutically acceptable carrier or a pharmaceutically gcceptable excipient,
wherein Rz is selected for the group consisting of H, CHs. Cland L.

30. The pharmaceutical formulation of claim 28 wherein said compound is 4-{ 1-hydroxy-
2-(methylamino)ethyl)-1,2-phenylene (2E 2'E)-bis{but-2-enoate).

31. The pharmacedutical formulation of claim 28 wherein the compound is formulated in a
unit dosage form as a rapidly dissolving film.

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

33. A phamaceutical formulation comprising: a compound as depicted in a formula 61
and a pharmaceutically acceptable carrier or a pharmaceutically acceptable excipient,
wherein Rs is selected for the group cansisting of: H, Cl. 1 and CHa.

34. The pharmaceutical formuliation 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 of a pharmaceutical formulation in a patient in need of anaphylactic treatment,
whaerein said pharmaceutical formulation comprises a compound selected from the
group consisting of: 4-{1-hydroxy-2-(methylamino)ethyi}-1,2-phenlyene di-acetate; 4-
(t-hydroxy-Z2{methylamino)ethyi}-1,2-phenylene  bis{2-methylpropanocate);  4-~(1-

hydroxy-2-(methylamino)ethyl}~1.2-phenlyene dipropionate; 4-(1-hydroxy-2-~
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{methylamino)ethyi}-1,2-phenylene bis{2,2-dimethylpropanocate), and a
pharmaceutically acceptable carrier or a pharmaceutically acceptable excipient.

38. A pharmaceutical formulation comprising a compound selected from the group
consisting of: 4-(1-hydroxy-2-(methylamino)ethyl)-1,2-phenlyene di-acetate; 4:{1-
hydroxy-2{methylamino)ethyl)-1,2-phenylene bis(2-methylpropanocate); 4-(1-hydroxy-
2-{methylamino)ethyi)-1.2-phenlyene dipropionate; 4-{1-hydroxy-2-
{(methylamino)ethyl)-1,2-phenylens bis(2,2-dimethylpropanoate}, and a
pharmaceutically acceptable carrier or a pharmaceutically acceptable excipient,
wherein the compound is formulated in a unit dosage form as a rapidly dissolving film.

39. A method {o deliver 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.

40. The method of claim 38 further comprising providing said epinephrine in a unit dosage

formy to a pediatric patient in need of anaphylactic treatment.
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ABSTRACT

This invention relates to pharmmaceutical compositions made by modifying the
physicochemical properties of epinephrine in order {o enhance its permeability through
biological membranes (sublingual and buccal membranes). Several prodrugs of
epinephrine are shown by modifying the two hydroxy! (phenolic) groups in positions 3 and
4 on the benzene ring, by chemically reacting the two groups with several acid molieties
fo form an ester bond with different alkyl chains. The addition of an alkyl group will
enhance the lipophilicity of epinephrine (increase log P).and will consequently increase
its permeability through the biclogical membranes (sublingual and buccal tissues in the

afal cavity).

27
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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
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{(PQ), the Korean Intellectual Property Office {KIPQO), the State intellectual Property Office of the Paople’s Republic of
China (SIPQ), the World Intellectual Property Organization (WIPQ), and any other foreign intellectual property office
participating with the USPT(O in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filéd, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefitis claimed by the
instant application and its related bibliograghic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

1.

the undersigned hereby grants the USPTO authority 10 provide the EPQ access to the bibliographic data and search
results from the instant patent application when a Buropean 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) ERPC (Europaan Patent Convention) requires applicants to submit a
copy of search resuits from the instant application without delay in a European patent application that claims pricnity to
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2. Opt-Dug of Authorizations to Permit Access by a Foreign inteliectual Property Office(s)

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

[} application. if this.box is checked, the USPTO will not be providing the EPQ 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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{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 represernitative who is the applicant under 37 OFR
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Name of the Deceased or Legally Incapacitated inventor: E
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Organization Name jono Pharma, LLC

Mailing Address Information For Applicant:

Address 1 3133 Hill Lake Drive
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Phone Number Fax Number

Email Address
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Assignee Information including Non-Applicant Assignee information:

Providing assignment information in this section does not substitute for compliance with any reqguirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office,
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(57) Abstract: The present invention relates to a pharmaceutical composition for the treatment of anaphylaxis formulated for rapid
delivery, in one embodiment, the delivery vehicle is a rapidly dissolvmg film. The films contain an epinephrine or a novel epinephrine
pro-drag for fee rapid treatment of anaphylaxis in a patient. This invention relates to pharmaceutical compositions made by modifying
the physicoehemieal properties of epinephrine in order to enhance its permeability through biological membranes (sublingual and buccal
membranes). Several prodrugs of epinephrine are shown by modifying the two hydroxyl (phenolic) groups in positions 3 and 4 on the
benzene ring, by chemically reacting the two groups with several acid moieties to form an ester bond with different alkyl chains. The
addition of an alkyl group 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).
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TITLE  OF THE DNVENTION: PHARMACEUTICAL  FORMULATION TOR
SUBLINGUAL OR BUCCAL DELIVERY OF EPINEPHRINE

Field of the Invemntion:

LS The present invention relaies {o pharmacentical compeositions for the treatment
of anaphylagis formulated for rapid soblingual or buccal delivery, fe., compounds that
dissolves in the oral cavity, In one embodiment, the delivery vehicle is a rapidiy dissolving
filmm. The films contain an epinephring, or a novel epinephrine pro-drug formulated for the
rapid delivery of the drug to 8 patient in nead of treatment, such as for example, 8 patient in

need of treatment for anaphylaxis.

Prescription of Related Art Including Infonmation

(6082} Epinephrine is considered the primary choice for the ireatment of
anaphyiaxis which is a life threatening allergic reaction that might lead 1o death if
unireated especislly in children. A study reported that one in every 16,008 children
has an anaphylactic atiack per yesr. Epinephrine is the drug of choice for the
tregtment of apaphylactic shock im children and adulis. It is highly scluble im water,
highly bydrophilic (log P -0.68) and can be oxidized readily. Based on the cumrent
physicochemical properties of epinephrine, the only delivery available in the market s
imtramuscular injection. The admimistration of proper therapeutic agents, such as,
epineplwine must be prompt This is usually performed through the usage of auio-

injectors such ag EPIPEN (MYLAN) or TWINIECT (8

that deliver the required dose in the mid-ouler thigh either subcotanecusly or
intramuscularly. However, many disadvantages are reported with the usage of thess
injeciors such as high cost, inaccurate administration, short halflife, patient’s fear of
needles, accidental injections, and wnavailability of a sufficient mumber of fixed
prefilled doses,

[GOG3] These shoricomings affect grestly the patient compliance and adberence
to these injectors. In asddition, it is very challenging (o adjust the dose to differvent
children ages as there are only two premeaswred fixed epinephrine doses (0.15 and
$.3 mg}. Recent study showed that only 17% of pediatric patients who have
experienced anaphylactic symptoms have used prescribed suto injectors. Other

available delivery systems such as syringes or inhalers ave slso underused due to their
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lack of rapid and accurate dosing. Therefore, there is growing intersst in the
development of an alternative pon-invasive delivery system that can easily provide
accurate doses of epinephrine.

[O004] Anwar A, Hussain and Jamss B Truelove were granted patents related
to the synthesis of novel esters of [{methylaminsymethyl] benzyl alecho! which is
epinephrine. The purpose of the Hussain's ef ol mvention was to develop a prodrug
of epinephrine HC] with superior lipid solobility to enhance peneiration through the
cornea of the eye tov treat glawicoma. Hussain of ol synthesized four differsnt
prodrugs for this purpose {see structures 74, 7B, 7C, 7i3. These four molecules were
fested in human, rabbit and horse plasmas snd found that 3, 4 — dipivalyla-
[{(methylamine} methyl] benzyl aleohol hydrochloride (structwe 71 shows the best
penetration profile info the eye. Hussaim's ef. al didn’t evaluate the log P of these
molecules nor did they svaluate the sublingual or buccal permeability or absorption.
Thetr main focus was to develop g prodrag specifically for the eve. Since the initial
publishing of Agwar’s patents in 1974 and 1975, no one has followed up or even
published any new data on structures 74, 7B, and 7C. Dipivalyl-w-[{methylaming}]
benzyl aleohol hydrochioride (I3 was further developed into a drug delivery system
for glawcoma (DMpivefrin or Propine). Huossain and Truelove selected this prodrug for
further development because of several physicochemical and biclogical gualities. The
first quality was estimating the delay before onset of seizuve for this prodrug was
about & 10 minutes, the sseond guality was the rate of hydrolysis expressed as G in
humean plasma was about 1,800 seconds and the third quality was the {i» hydrolysis
and oxidation im vifro was 700 and 300 days respectively. In a separate publication
{Journal of Pharmaceutical Sciences, Vol 65, No. 18, Getlober 1976, pr 1814-1513),
Hussain ef ol shared the graphs for the im viro hydrolysis of this pagticular prodrug
using rabbit eye homogenate and compared the hydrolysis among three different
plasmmas (lusmman, rabbil, rabbit eyve homogenate).

[005] Fibms that incovporste 8 pharmaceotically active mngredient are disclosed
in U8, Pat. No. 4,136,145 1o Fuchs, ef af {("Fuchs") These films can be formed into
a sheet, dried and then cuf inte individual doses. Examples of specific uses disclosed
by Fuchs inclode application of the films to mucosal membrane areas of the body,
inchuding the mouth, rectal, vaginal, nasal and sar aveas. A drug delivery vehicle masi

provide a high level of untformily with respect to the dosage delivered.

2
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BRIEF SUMMARY OF THE INVENTION

J006] This invention relates to pharmaceutical compeositions made by modifying
the physicochemical properties of epinephrine in order to enhance s permeability
through biclogical membranes {sublingual and buccal membranses). Several prodrogs of
epinepiwine are shown by modifying the two hydroxy! (phenolic} groups in positions 3
and 4 on the benzene ring, by chemically reacting the two groups with several acid
moieties to form an ester bond with different alkyl chains. The addition of an alkyl
group will enhance the lipophilicity of spinephrine {(increase log P) and will conssquently
increase its permeability through the biological membranes {(sublingual and buccal tissues
in the oral cavity). The 3 and 4 positions represent mets and paras locstions with respect
to the carbon in position 1 on the phenclic ring of spinephrine. Once the prodrog
penetrates  biological membranes (sublingual and buccal), the biclogical enzyme
carboxyesterase will degrade the ester bond and release epinepluwine for therapautic

activity. & prodrug is a biol

FGH67TY In another embodiment, the subject maiter inchides 3 method to debiver
gpineplrine involving the steps off providing epinephrine in 2 ool dosages form
formulated for sublingual or buccal administration, wherein the unil dosage form is a
rapidly dissolving film and the onit dosage form provides the pharmaceutical pro-drug
of epinephrine. More specifically, this method involves providing pharmsceutical pro-
drug compositions epinephrine in a2 unil dosage form to patients in need of anaphylactic
ireglhiment.

[OOO8] The subject matlter inclodes 2 pharmacentical formulation mwade off & compound
as depicted in a formula 2A and a pharmaceutically acceplable carrier or a
pharmaceutically acceptable excipieni, wherein Ry 8 selected for the group consisting
oft CHs, CL and 1. A phanmacentical formulation made of a compound as depicied in
a formula 2B and s pharmaceuticslly acceptable carvier or & pharmaceutically acceplable
excipient, wherein Rs is selected for the group consisting oft CL and . A pharmaceutical
formulation made oft 3 compound as depicted in a formula 3C snd 3 pharmaceutically
acceptable carrier or & pharmacsutically aceepltable excipient, wherein R4 is selected for
the group consisting off CL and L A pharmaceuwtical formulation made off a cownpound

as depicted in a formula 3D and 2 pharmaceutically acceptable carrier or a

3
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pharmaceutically accepiable excipient, whersin R is selected fur the group consisting
oft CHa €I and L A phsrmaceutical formulation made off a compound as depisted In
a formula 4F and a pharmaceutically aceeptable carvier or a pharmaceutically acceptable
exciptent, wherein Rz I8 selected for the group consisting off O € and 1 A
pharmaceutical formulation made of a compound as depicted in a formula 4F and a
pharmaceutically acceptable camrier or g pharmaceutically acceptable excipient, wherein
Ry is selected for the group consisting of CH; CI and I A phanmaceotical formmdation
made of a compound as depicted in a formula 3G and a pharmaceutically accepiable
carrier of 2 pharmaceutically acceptable excipient, wherein R; is selected for the group
consisting off H, I CL CHLCUHLCHy & CHCHCHCH:, CHRCL, CHyl and CHOF A
pharmaceutical formolation made off 8 compound as depicled in 2 formula 6H and a
pharmaceutically acceptable carrier or a pharmaceutically acceptable excipient, wherein
Rz is sclected for the group comsisting off H, CHz €1 and 1 A pharmaceutical
formulfation made off 8 compound as depicted in 8 formuis 61 and a phanwaceutically
acceptable carrier or a pharmaceutically acceptable sxcipient, wherein Ri: is selested for
the group consisting off C6 I and CHa. The compound is formulated in a unit dosage
form as a vapidly dissolving film. The invention fHarther provides use of the
pharmaceutical formulation in a patient in need of anaphylaciic treatment.

BRIFF DESCRIFTION OF SEVERAL VIEWS OF THE DRAWING(S):

[G0018] The invention can be best understood by those having ordinary  skill
in the art by reference to the following detailed desoription when considersd in
conjunction with the accompanying drawings in which:

[EECEIE FIG. 1 shows the generic chemical strocture of a biologically inactive

compound of this invention.

[O001 2] FIG, 2 shows exemplary compounds of the present invention,

[LEEIRY FIG. 3 shows exemplary compoumds of the present invention.

(000147 FIG. 4 shows exsmplary compounds of the present invention.

[G0018] Fi{3, § shows exsmplary compounds of the presenmt invention.

FEEESIEYY; FIG. & shows exemplary compounds of the present invention.

fEECE FIG. 7 shows Amwar A, Flussain and James E. Truelove compounds.
[O001§] FIG. 8 shows a siwess-sivain profife of the optimized epmephrine fast

dissolving fibm.
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IBG01% FIG. ¢ shows a release profile of the epinephrine from the optimized

fast dissolving film in 300 mi Simulated Saliva at 37 °C.

DETAILED DESCRIPTION OF THE INVENTION:

[GO03GY The present invention may be understood more readily by reference o
the following detailed description of the invention. It is to be understood that this
mvention is not limiled io the specific devices, methads, conditions or paramesters
described herein, and that the terminclogy used herein is for the purpose of describing
particalar embodiments by way of example only and is not intended to be Hmiting of
the claimed mvention, Also, as used i the specification mchuding the appended claims,

EA I 1

the singular forms "8, "an,” and “the" include the plural, and reference io 3 particular
numerical value includes al least that particular value, unless the context clearly dictates
otherwise. Ranges may be expressed hersin as from “abowt™ or "approximately”™ one
particular valoe and/or to "abowt™ or Tapproximately” another particelar value. When
such 2 range is expressed, another embodiment includes from the one particular value
and/or to the other particular value. Similarly, when valoes  are expressed as
approximations, by use of the antecedent "about” i will be undersiood that the
particular value forms another embodiment.

FEEET XY These and other aspects, features and advantages of the nvention will
be understood with reference to the detailed desoription hersin, and will be realized
by means of the various elements and combinations particularly pointed out i the
appended claims. It is o be undersiood that beth the foregoing general  descripiion
and the following detailled description of the invention are exemplary and explanatory
of preferred smbodiments of the inventions, and are not restrictive of the invention
as claimed. Unless defined otherwise, all technical and scientific terms used hersin
have the same meaning as componly undersiood by one of ordinary skill in the
art to which this invention belongs. Reference will now be made in detail to the
presently preferred smbodimenis of the invention, examples of which are illusiraied

in the accompanying drawings. Throughout the following detailed description, the same

reference mumerals refer  to the same elements i all fgures.

180022]

of epinephring. Epivephrine acts on nearly all body tissoes. Iis actions vary by tissue
type and tissae exypression of adrenergic veceptors. For example, high levels of
§
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spinephrine cause smooth muscle relaxation in the airways but cause contraction of
the smooth muscle that lines most anerioles. The present subject matter relates to
modifying the physicochemical properties of spinephrine o order {o enhance it
permeability theough biclogical membranss {sublingual and buccal membranes, FIG. 1
shows the generic chemical structure of a biclogically imacitive compound of this
invendtion, while Table 1 shows exemplary prodrugs of epinephrine made by
modifving the two hydroxyl {phenolic} groups in positions 3 and 4 on the benzens
ring along with Log P values or a pharmaceutically acceptable salt thereof Ths

prodrugs of epinephrine preferably have a2 Log P value in the range of about 4.5-6.0. and

ORI o U J N Sexreray 1 £ N T S axreae e
maore preferably between LGOS0 This range was Hst

£t al S5 e
LCHE S SN

APDPRROTIRTA PV ATEORAY sovfrwrare CATTY ¥ ahe Tarasin Ointaria oanaodal
of PERCEPTA PLATFORM software {ACD Labs, Toronto, Ontang, Canada).
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CCLLLCL

gs}@{m; A pm»dﬂ:g is & derivative of epmﬁph;rmc selected for fast permcahlhtv thr s)ugh w’bm

lingual and buccal membranes { /e & compound that dissolves in the oral cavily) and
fast hydrolysis Chalflife iz range from 1-6 minotes) by plasima enzgyvines to form epinephring
when delivered, These characteristics are physical properties of a compound that is useful
to be formulated in 2 uni dosage form as a rapidly dissolving film. Now referring to
FEG. 2, derivatives of eopinephrine are shown. Structure 24 represents di-ester
derivatives of epineplwine where the R; can be a short alkyl chain of CH;, CHRCH;,
CHROHYCH;, or CHaCHCHCH: | CL or L A representative molecule of this group
compounds is: 4-{1-hydroxy-Z-{methylaminoethy}-1,2-phenyiene bis{3-methylbutancate)
having a ClogP: 2.0114. Strocturs 2B represents derivatives of epinephrine where Ro
= {Hi CL or L. A representative molecule of this group of compounds is 4-(3-~
hydroxy-2-{methyviaming} ethyli-1,2-phenviene bis(3,3-dimethyibutancate} having a
CLopghP: 2.8094. Adding H, CH,, O or 1 change the Log P of the prodrug and adds
a non-toxic moiety 1o the molecule. The rate of hydrolysis of sach ester can increass
or decrease depending on how the atom in position R influences the ester group

LR PR MNow referring to ¥FIG. 3, derivatives of epinephrine are shown.
Structure 3C represents a dertvative of epinephrine where Ra = Clor L A
representative modecule of the group is: 4-{1-hyvdroxy-2-(methyiaminojethyi}-1,2
phenylene bis{2,2-dichlorcaceiate} having a ClogP: 1.44%94. Structure 3D repreosents a
derivative of spinephrine where Ra = €6 or 1. A representative molecuds of the
groups is: 4-{1-hydrony-2-{methviaminolethyl}-1,2-phenyiene bis(2,2,2-trichioroacstae)
having a ClogP: 2.8554. The mwolscule that shows fast permesbility through the
sublingual and buccal membranes and fast hydrolysis by the enzyme is a physical
property of a compound that is wseful to be formulated in & unit dosage form as 8
rapidly dissolving film.

FEE U Neow referring to FEG. 4 derivatives of epineplrine are shown. Struchure
4F represents 8 derivative of spinephrine where R = CH3I, CL or T A representative

molecule 181 4-<(1-hydroxy-2-{methylaminoethyl}-1 2-phenylens bis(23-

7
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dimethylbutancate) having a CLogP: 2.6294. Structire 4F represents a derivative of
epinephrine where Rz ={H;, €L or 1. A representative molecule is: 4-{1-hyvdroxy-2-
{imethylaminojethyD-1,2-phenyiene bis(2,2, 3-trimethyibutancate) having a CLogh:
3.4274. The molecule that shows fast permeability throogh the sublingual and buoccal
membranss and fast hydrolysis by the enzymse is a physical property of a compound
that is useful to be formulated in 8 unit dosage form as a rapidly dissolving film.
(G003s] Now referving to FEG. 8, derivatives of epinsphrine are shown
Swucture & represents a derivative epinephrine where Ry = H, L, CL, CHCHXIG &
CHRUHCUHCH,, CHRCE, CHY or CHoF. Representative molecules are: G 4- ( 1-
hydroxy-2-{methylamine) ethyly 1. 2-phenyiens dicsrboniodidate having a Clog: 1.084,
5¢° 4-(-hydroxy-2-(methylamino-ethyi}-1,2-phenylens bis (Z-iodoacstaie)} having a
CLogP: $.3834 and Swucture 3G 4-(1-hydroxy-2-methylaminclethyi}-1,2-phenyiene
dibutyrate) having a Clogh: 1.2134.

(0027 Now referring to FIG, 6, a derivative epinephirine is shown. Structure
E$ represents a derivalive of epinephrine where Ry = H CH, CL or L A
representative example is: 4-{1-hydroxy-2-(methylamino)ethyl}-1.2-phenylene (2E.2°F)-
bis(but-Z-enocate} having a CLogP: 12854, Structure IS represents a derivative of
epinephrine where Ry = (L, I or CHs. A representative example is: 4-{I-hydroxy-2-
{methyvlaminolethyi}-1,.2-phenyiene bis{Z-methylbuiancate} having a {LogP: 1.8314,
(G008 Now referring to FEG, 7, the compounds of the invention as shown in
S patent 3,809,714 and US patent 3,825,583 hereby incorporated by reference.
Representative molecules inchude: 74 4-{1-hydroxy-2-{methylamincethyi}-1 2-phenlyene
diacetate having a DLogh -0.9028. T8 4-(1-hydroxy-2{methylaminslethyi)-1.2-
phenviens bis{Z-methylpropancate) having a ClogP: §.773304. 7C 4-(I-hydroxy-2-
{methylaminolethyD-1,2-phenlyene dipropionate having a CLegP: 41584, 78 4-(1-
hydroxy-2-(methylamine jethyv-1,2-phenyviene bis{2,2-dimsethyipropancate) having 3
CLogP: 1.53714. Ifthese molecules show fast permeability through the sublingual and
buecal membranes and fast hydrolysis by the enzyme (halftlife 1-6 minutes) a physical
property of a compound that is usefn! to be formulated in a umit dosage form as a
rapidly dissolving film. The subject matter mcludes: uses of a phanmaceutical
formulation in g patient in need of anaphylactic ireatment, wherein the pharmaceutical
formulation is made of a compound selected from the group consisting off 4-{1-

hydroxy-2-(methylamino jethyi}-1,2-phenlvene di-scstate; 4-(1-hydroxy-

8
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2{methylaminojethyi1,2-phenyiens bis{Z-msthyipropancaie), 4-{I-hydroxy-2-
{methylaminojethyi}-1,2-phenlyene dipropionate; 4-{1-hvdroxy-2-{methviaminojethyl}-1,2~
phenviens bis(22-dimethylpropanosate), and a pharmaceutically acceptable carrier or a
pharmaceutically accepiable excipient. A pharmaceutical formuolation made of a
compound selected from the group consisting oft 4-{1-hydroxy-2-(methylamino)sthyi}-
1,2-phenlyvene di-acetate; 4-{1-hydroxy-2{methylaminojethyly-1.2-phenylene bis(3-
methylpropanoste), 4-{1-hydroxy-2-{methyvlaminolethyD-1,2-phenlvene diproplonate; 4-{1~
hydroxy-2-{methviaminmethyi-1,2-phenviene bis{2,2-dimethyipropanaate), and a
phammaceutically accepiable camrier or a pharmacentically scceptable excipient, wherein

the compound is formulated i 2 onit dosage form as 8 rapidly dissolving film,

TABLE 2
R Log P
Structure 74 R (i (.57
Structhre 7O Re= CHLOH; +{.0%
Structure TR R= CHCH:CH; +3.7%
Structure 78 B= CCHRCILH +1.4%
FOOHEY The present invention further provides a pharmaceutical composition made

of at least one compound or mixture of compounds of the nvention in a pharmaceutically
acceptable carrier thersol The tnvention feabures 8 phannaceuntical composition in it
dosage form formulated for sublingual or buccal administration. The delivery systems
include: fast disselving films, oral dissolving tablets, inhalation, and nasal delivery. In
one embodiment, the unit dosage form of the present invention is 8 film for the delivery
of epinephrine hydrochloride, as an anaphylactic treatment in a patient, such as for a
padiatric or geriatric patient. A typical rapidly dissolving fbo is made of a drug, a
water-soluble polymer, a2 plasticizer, a2 salive stimulating agent, a swrfactant and other
fillers such as sweetening apents and flavors i case of bitter taste drugs. See .20 Al
Arva, A. Chandra, V. Sharma, and X. Pathak, “Fast dissolving oral films: An innovative
drug delivery system and dosage form,” Fm J Chem¥ech Res, vol 2, no. 1, pp. 576~
S83, 20140, P Letwre, “Formulstion and Evaloation of Rapidly Disintegrating Film of
Levocetrizine Hydrochloride,” FPharmacia, vol. 2, no. 2, pp. 208220, 2614,

[OBH34 For the presemt invention, the drug is epinepbrine, a pradrug  of

gpinephrine or a sall thereof. The typical dose of epinephrine for anaphyviactic trestment
8
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is §.3 to 0.5 mg in adulis and 6.01 mg/ks up o 2 maxiomum of 8.3 mg i children
administered through intramuscular route. In this study, 13mg/¢ om® of epinephrine (5.%
Y% wiwy are used as the dose size. This guantity i csloulsted for §-F-year-old child
according to Clark’s rule Pediatric dose = Adult dose x (child™s weight/15G).

[GOHSB33] A iypical dose of 40 mg was based on a study in rabbiis that showed a
dose bioeguivalence between a 40mg epinephrine tablet administered sublingually and
1.3 mg epinephrine administered intramuscularly wsing Epi pen. Injectors, Rawas-Qalaji
st. al, Biopharm Drug IMspos. 27: 427-435 {2006} Furthermors, the time to reach
maximum ¢pinephrine conceniration afler a 0.3 mg EPIPEN {Mvian Specialty L.P)
injection in children is reported at 82 minotes. In ancther study, meodmuom plasma
epinephrine conceniration i3 reached within 34414 minutes using 0.81 mpkg dose
injestion of spinephrine subcutansously in the delioid region.

FOBO3E] The polymer and the optimal amount of polymer are selected to obtain
a non-sticky and fonctional film. A film-forming polymer shoudd have good wetting
property, high spread ability, good feeling in the 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 formmilste proper Alm of proper thickness after drving i order to
peel the film off from the release line. In one exemplary embodiment, the polymer is
a water soluble modified hydroxypropy! starch that is specifically manufactured for
agueous film coating n immediate release solid oral dosage forma,

[0G33] A plasticizer is used io fonm the rapidly dissolving film. The plasticizer
snbances the flow of the polymer and hmprove the tensile strength and clongation of
the fill, Several plasticizers are commonly used in rapidly dissolving filin proparation
such as glycsrol, di-botyiphthslate, and polyethylene glveols and they are wsually ased
up to 28 % concentration of dry polymer weight

(0034} The function of the swrfaciant is io facilitate the solubilization or
weiting of the fbwn and subsegoently causing the film to disintegrate gquickly,

releasing the drug to be absorbed through the buecal cavity., Surfactants can nchude
Tween 80, which is a complex mixiure of polyoxyethylene ethers used as emulsifiers
oy dispersing agenis in pharmaceuticals.

FOAS] A saliva stimulating agent used to facilitate the delivery of the drug
using a rapidly dissolving filn o the patient. Other fillers, such ax sweslening agents

and flavers in case of hifter iaste drugs and colors are added o the rapidly

10
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in oral
cavity
Nagium Lifrate Ruffer 0.5 0.5 6.5 6.5
Monnbasic
Xviivol Swesgtener 14 13 18 10
Taseri Frouedd Flavor § & 5] &
Water 46.2 41.2 3R2 362
F003% Glveerin is used 3s a plasticizer to provide the proper clasticity for the

film {Table 1) A plasticizer imparts a cerizin level of flexibility to the flm by
decreasing its brittleness. Films in this sxample are prepared using 3% ghreerol which
is squivalent o 1815 %% of the amount of polymer used

G004 Tween 80 is used as a swfactant (Table 2). Citric acid is used 1o
adjust the pH and can be used in rapidly dissolving flm ss a saliva simulsting agent
to increase the secretion raie of saliva which will figther Bmprove the disintegration
time of the film. Finally, the addition of an antioxidant is very umporiant for the
stability of epinephrine. Prompt owidation of epinephrine in aguecus solutions resulis
i g colored inactive product which has been reported. Therefore, different types of
antiokidants are used in the commercial injectors such as sodium metabisuifite, BEDTA
and ascorbic acid achieving shelf life of two years. In this exemplary embodiment, the
addition of sodium metabisuflite siabilizes the film.

(0041} However, films formed by formulations I, 2 and 3 are too sticky after
drying rendering them unusable. Formumistion 4, bhaving 30 % polyvmer content, formed
a smooth, transparent, flexible and woiform fhn and therefore it is selected for further
festing. The difference in stickiness is clearly related io the variation of the polyvmer
condent. This comes in agresment with a previous study that showed that vsing 22.5%
of LYCOAT polymer formed a thin and flexible but sticky film at that copcentration
concluding that a higher perceniage of polvmer is needed.

[B0042] Physical properties of the film prepared by formulation 4 are evaluaied
such as elastic medulus, thickness, content uniformity and dissclution iime. Assessing
these parameters is essential to determine the eofficiency and usability of the flm by
patients, Blastic moduluy is frst studied as it represenis a clear messugre of the

12
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stiffness level of the film. It is calculated as the ratic of the applied stress over
strain on & specific section,

FO0H43] Blaste‘s modoblug= (Force at corresponding sirainfecross section area) =1/
{corresponding straln).

G044 Neow referring to FEG. B, the profils of the film is illusirated showing a
small increase in the applied strain to the fbn causes & quick increase n stress
reaching a value of 4.1 MPa at 20 9% strain levell As the strain increases further
above 20 %, the increass magnitude in stress decreases gradually until i reaches a
semi-platean af value 0.16 MPa where % stross is 80 %. The value of clastic
madoles s Jetermined at 13285 MPa which is an indication of very good flexibility

of the film (Table 3).

(0045 Table 4: List of physieal properties of the optimized fHlm

Test Resulis

Hlastic Moduius 1325202 MPa

Thickness §.28::0.01 mum

Contert Uniformity 93% = 10%

(30046} The thickuess of the film at different locations i measured at 028 mm

with very small margin of variability which is an indication of the high uniformity of
the fibn (Table 4} A maximum thickness variation of 5§ % is permitted in the
preparation of the rapidly disselving film. A uniform thickness across the film as it
directly corrslates with the accuracy of the dose in the film. Dirug content in film is
measured at 93 % =10 indicating high level of consistency of epinephrine dose within
the film (Table 2}, as a Hmit of 85 ~115 % of content uniformity is acceptable
according to USSP

30347} Now referring to FEG. 9, the dissolution profile of opinephring from the
film n terms of rate and extent in simulated saliva is determined on six samples of
the optimized film. Muore than 996 %% of epinephrine is released from the film within
7.2 mmutes.

[GO048] Taste and disintegration time of the optimized film are evaluated on &

vohinteers {Table 3} The disintegration fime is the time when the film staris {o break
13
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or disinfegrates. Volunteers reporied 10 -3{) seconds disindegration time {Table 3}, This
complies with the regulations set by United State Pharmecopeia (USP) for
disintegration time of oral films (not exceeding 30 seconds) Bitterness of epinephrine
is masked efficiently according to volunteer’s commsnix {Table 5} Four voluniesrs
sensed no bifterness of the film while the other two woluntesrs reported slight to very
slight sensation of bitterness. Moreover, no tongue constriction is reported by any of
ths volunisers. This data presents clesr proof of the sfficiency of rapidly dissolving
film in taste masking the bitterness of epinephrine and an indication of strong
petential for using a rapidly dissolving film as a replacement therapy of epinephrine
injections for children.

(003451 Table 5 Jn vivo taste and disintegration timse evaluation of the

optimized epinephrine FDF.

Volunteer Bitterness Tongus Constriction Disintegration Time

i Nons MNons ~1{ seconds

2 Nonse None ~1{ seconds

3 Slight None ~20 seconds

4 MNong Mone ~30 seconds

5 Yery slight None ~28 seconds

& None None ~3{ seconds
FEEEERSH Materials--Epinpherine hydrochioride, sodiumm metabisulfite, citvic acid

monohydrate and sodivm citrate monobasic are purchased from Sigma Aldrich {St
Louis, MO Lycoat® RS720 s obtained from Rogustie (Lesivem, France) Glycerin
and tween 80 are purchased from Fisher Chemicals (Pittsburg, PA) Xylitol is
purchased from Gallipot (St Paul, MN) Tuiti Frutli is obtained from LorAnn (ils
{Lansing, MI}. Film Preparation--Several rapidly dissclving films are prepared by a
solvent casting technique to choose the optimum filn formulation. The formulation
compositions of the rapidly dissolving film are mentioned in Table 3 LYCOAT and

Xylitol are dissolved in warm water. The solution is thes placed in a sonicator for
14
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two hours and then the solution iz jeft overnight io snsure the removal of all
entrapped air bubbles. Other excipients and Epinephrine HCI are added to the sohition
on the next day at room lemperaturs, The mixture is then placed sgain i a soniestor
for 40 minutes. The mixture is then spread onto a checkered paper covered by plastic
shest using a stainless-steel bar applicator. The film iz left {o dry overnight and i
cul into 9 mo® small film strips.

[00583] Physical properties-The thickness and elastic modulus of the oplimized
film is svaluated using Dynamic Mechanical Analvzer (GBI DMA, TA mstruments,
New Castle, DE). This is important to ovahluate tensile propertics of the films. Three
sirips of the optimized fAlms arve tesied at 25 °C according to ASTM International
Test Method for Thin Plastic Sheeting (& 882-02). Each film I8 positioned betwsen
the grips of the instrumeni. The preload force is set at $.01 N and the final foree at
18N, The initial grip separation is set o 60 mum and crosshead speed iz set to 560
mmfmin, The test is lerminated when the film breaks. Elastic modulus is delermined
as the slope of the straight-line part of the sirsss-strain cwrve and i is expressed in
force per upit arca {(MPa),

PG54 Drrug content wniformity: Specific areas ave cui from six different films
and weighted to calculate the estimated amount of drug in each avea. Films are then
dissolved in 100 mi of citric acid buffer. The media are stirred and then filersd
using 0.45 uwm fHers (Millipors Corporation, Millipore, Vimodron, Italy} and
gpinephrine content iy assessed wsing UVmind-1240 UV-Vis Spectrophotometer
{Shimadru, Japan} at wavelength 280 om. Epinephrine content is determined by
calculating the percentage of the meawured epinephrine to the estimated amount in
gach flm.

FEEERSY In vitro dissolution test: For the dissolution test, rapidly dissolving film
are evaluated using USP dissolution apparatus @i, paddie {Distek Evolution 61060,
MNorth Brunswick, NI Six sirips sre placed in different 1 L vessels containing 300
mi Simulated Saliva. The temperature of the dissohution media is set to 37 C and
rpm is set to 5O rpm. Samples are taken at different time points throughout the time
of the oxperiment {15 mins), and the amwount of epinephrine relcased in the media is
determined by UVmini-1240 UV-Vis Spectrophotometer (Shimadzn, Japan) st 280 mm.
[EEETRGY Human tasie pansl-To evaluate the palatability of optimized epinephrineg

film, a taste evaluation study iz performed on six healby volumiesrs. The study is

15
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carried out in accordance with The Code of Ethics of the Werld Medical Association
{Declaration of Helsinki), and all volunieers are informed in advance of the related
details and the goal of the study and thelr consents are obtained. Volunisers ave
asked to place the filn on the interior surface of their buccal cavity until the film s
fully disintegrated. Volunteers then rinsed their mouths with drinking water.

Yolonteers have fo report their findings of the presence of bilterness or not, any
tongue restriction and how long it took for full disintegration of the fbm.

FEEES Equivalent eclomenis can be substituted for the 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 belioved that the system and
method  of the present invention and many of s attendant advaniages will be
undersicod by the foregoing descripition. It iz also believed that it will be apparent
that various changes may be made in the form, consiruction and awangement of
the components thereof without departing from the scope and spirit of the nvention
oy without sacrificing all of {is material advandages, The form herein before described
being merely cxemplary and cxplanstory ombodiment thercof It is the intention of

the following claims fo encompass and include such changes.
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CLAIME

1. A compound of a Formula:

wherein R is selected from the group consisting oft H, CHOH,;, CHUHCUH;, CHCHCL,
CHCH, CHCLCHRCL, CHICH:, CHOHCHCH:, CHCOHCHaCH, CHaCHRCH;,
CHRCL, CHE, CHRF, CL., 1, F, CHCHCHCH:CH,, CHCLCHCLCY, CHICHI,

CHFCHFF, CHpCHCH, CCLCLCHCLCL, CHCHN, CCLOLCL, CHIE CHaCOCHs,
CHCOCL CHCOE, CHOCH, CHICH:, CCLCLCH, CHUHUHCH;, CHCHCLCY,
CHRCHE, CHCCLCLCL, CHCHE, CHCLCL, CHE,
COHCHCHOHCH NHUCH CHCHa, NHCHCH-CHa, NHCHCHj, NHCH:, SCHs,
SCHUH,, SCHUHCUH;s, SCCHCHUH:, UHyCeHs and CsHs or a pharmaceutically

acceptable salt thereof

2. The compound of claim §, forondated as a pharmaceutical composition i 2 unit dosage

form configurad for sublingoal or buccal adminisiration.

3. The compound of claim 2, wherein the compound s formulated n 2 undt dosage form as a
rapidly dissolving film.
4.Use of the pharmaceutical composttion of claims 2 or 3 in a patient in need of anaphyiactic

treatent.

5. The compound of claim | comprizing: a compound as depicted in a formuls 24 and a
pharmaceutically acceptable carrier or a pharmaceutically acceptable excipient, wherein By is
selected for the group consisting oft UHUHs, CHaCHRCH:, or CH2XUHCHCH; CLor L

17
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5. The compound of claim 1 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 oft CL or L

7. The compound of claim 1 comprising: a compound as depicted In 2 formula 3 and 2
pharmaceutically acceptable carrier or 3 pharmaceutically acceplable excipient, whersin Rs is

selected for the proup consisting oft CL and L

8. The compound of claim | comprizing: a compound as depicted in 2 formula 3D and a
pharmaceutically acceptable carrier or a pharmaceutically acceptable excipient, wherein R4 is

selected for the group consisting off Cland L

9. The compound of claim 1 comprising: 2 compound as depicted in a formuls 48 and a
pharmaceutically acceptable carrier or a pharmaceutically acceptable excipiont, wherein Ry is

selected for the group consisting oft Cland L

18 The compound of claim 1 comprising: a compound as depicted in s formula 4F and s
pharmaceutically accepiable carrier or & pharmaceuiically accepiable excipient, whersein Ro is

selected for the group consisting oft Cl and L

11.The compound of claim 1 comprising: a compound as depicied in a formuia $G and a
pharmaceutically acceptable camrier or 2 pharmacsutically sccepiable excipient, wherein Ry is
selected for the group consisting oft H, [, CL CHCHCHs, CHCHLRCHRCH:, CHRCE, CHul
and CHRF.

12, The compound of claim 1 comprising: a compound as depicted in 68 and 2
pharmaceutically acceptable carrier or 2 pharmaceutically accepiable excipient, wherein R: is

selected for the group consisting oft H, CH3 Cl and 1L

13.The commpound of ¢laim | comprising: a compound as depicted iIn a formula 6l and 2
pharmaceutically acceptable carrier or a pharmaceutically acceptable excipient, wherein Ra is

selected for the group consisting oft CL { and CH.

14. A method io deliver epinephring or a prodrug of epinephrine comprising: the sieps of
providing epinephring in a unit dosage form, formulated for sublingual or buceal
administration, wherein the unit dosage form is & rapidly dissolving film, {0 3 patient in need

of iregtment thereof.
18
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15. The method of claim 14 wherein the prodrugs of epineplwine has a Log F valus in the

range of about §.5-8.4.

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

range of about 1.8-5.8.

17. The method of claim 14 further comprising: providing said epinephrine or the prodrug of
gpinephrine in g mit dosage form to 3 patient in need of anaphylactic treatment.

18.The method of claim 14 further comprising: providing said prodrug of epinephrine in 2 unit
dosage form to g patient in need of anaphylactic treatment.

19, & compound of a Formula:

wherein R is selected from the group consisting oft ¥, CH;, CHCHa, CHOHROH; and
CCHCH:UH,, and wherein the compound is formulated in a unit dosage form as a

sublingus! or buccal administration.

20, The compound of clabm 1%, wherein the compound is selected from the group consisting
of: 4-{i-hydroxy-2-(methylaminojethyi}-1,2-phenlyense di-acetate; 4-(1-hydroxy-
2{methylaminclethy}-1,2-phenylene bis(Z-methylpropanocate); 4-{1-hydroxy-2-
{methylaminclethyl}-1,2-phenlyene dipropionate; 4-(1-hydroxy-2-{methylamincethyl}-1.2-
phenylene bis{2,2-dimethylpropanoate), and a pharmaceutically acceptable cartierov a
pharmmaceutically accepiable exeipient, whersin the compound 8 formulated in a unit dosage

form as a rapidly dissolving film.

21 The compound of claim 19, wherein the compound is formuolated in 8 unit dosage form as

a rapidly dissolving film.

18
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22. Use of the pharmaceutical formulation of claim 21 in a patient in nsed of anaphylactic

tregtment.
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l:l Box No. II Priority
l:l Box No. I1I Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
l:l Box No. IV Lack of unity of invention

Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

D Box No. VI Certain documents cited
D Box No. VII  Certain defects in the international application
Box No. VIII Certain observalions on the international application
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INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY (| International application No.

PCT/US2017/060761
Box Ne. 1 Basis of the report
1. With regard to the language, this report is based on:
the international application in the language in which it was filed.
a translation of the intermational application into which is the language of a

translation furnished for the purposes of:
D international search (Rules 12.3(a) and 23.1(b))
D publication of the international application (Rule 12.4(a))
D international preliminary examination (Rules 55.2(a) and/or 55.3(a) and (b))

2. With regard to the elements of the international application, this report is based on (replacement sheets which have been furnished
to the receiving Office in response to an invitation under Article 14 are referred to in this report as “originally filed” and are
not annexed to this report):

the international application as originally filed/furnished, or

N

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 with 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 listing - see Supplemental Box Relating to Sequence Listing.

&

The amendments have resulted in the cancellation of:

[0

D the description, pages
D the claims, Nos.

the drawings, sheets/figs

D the sequence listing (specify):

4, D This report has been established as if (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, or 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(¢) and (c-bis)):

the description, pages

the claims, Nos.

the drawings, sheets/figs

N

the sequence listing (specify):

5. D This report has been established:

D taking into account the rectification of an obvious mistake authorized by or notified to this Authority under Rule 91
(Rules 66.1(d-bis) and 70.2(e)).

without taking into account the rectification of an obvious mistake authorized by or notified to this Authority under
Rule 91(Rules 66.4bis and 70.2(e)).

6. With regard to top-up searches (Rules 66.1ter and 70.2(f)):
A top-up search was carried out by this Authority on 29 October 2018 (29.10.2018)
D Additional relevant documents have been discovered during the top-up search.
D No top-up search was carried out by this Authority because it would serve no useful purpose.

7. D Supplementary international search report(s) from Authority(ies) has/
have been received and taken into account in establishing this report (Rule 45bis5.8(b) and (c)).

* If item 4 applies, some or all of those sheets may be marked “superseded.”

Form PCT/IPEA/409 (Box No. I) (January 2015)
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Reasoned statement under Article 35(2) with regard to novelty, inventive step and industrial applicability;

Bo: % e gt . :
x No citations and explanations supporting such statement

1. Statement

Novelty (N) Claims 1, 3-14, 16, 18-22 YES
Claims NO

Inventive step (IS) Claims 1, 3-14, 16, 18-22 YES
Claims NO

Industrial applicability (IA) Claims 1,3-14, 16, 18-22 YES
Claims NO

2. Citations and explanations (Rule 70.7)

Claims 1, 3-14, 16, 18-22 meets the criteria set out in PCT Article 33(2)-(3), because the prior art does not
teach or fairly 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 of
the H on NH. This could represent a subscript number or 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.

For the purposes of 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=CHCH2,

Forin PCT/IPEA/409 (Box No. VIII) (January 2015)
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TITLE OF THE INVENTION: PHARMACEUTICAL FORMULATION FOR
SUBLINGUAL OR BUCCAL DELIVERY OF A PRO-DRUG OF EPINEPHRINE

Field of the Invention:

[0001] The present invention relates to pharmaceutical compositions for the
5 reatmentof anaphylaxis formulated for rapid sublingual or buccal detivery, ie.,
‘compounds that dissolves ini the oral cavity. in‘'one embodiment, the: delivery vehicle
for the rapid-defivery of the drug to a patient in need of freatment, such as for
example,.a patient i need of treatment for-anaphylaxis,

10 Description of Related ArtInciuding Information

{0002} L’Epine'pﬁriﬁe- is considered the primary cholce for the freatmientof
anaphylaxis which is-a ife threatening-allergic reaction that might iead to death if
uitreated especially in children. A study reported that one:in.every 10,000 children-
has an anaphylactic attack per year. Epinephrine is the drug-of choice for the

15 freatment of anaphylactic shockiin children and aduits. Itis highly scluble in water,
Hhighty hydrophilic.(log P -0:88) and can be oxidized readily. Based on the current
physicochémical properties of epinephrine, the only delivery available in the market
is'intramuscular injection. Theadministration of proper therapeutic agents, such s,
epinephrine must be prompt: This is usually performed through the usage of autos

30 ifjectors such:as EPIPEN (MYLAN) of TWINJECT (SHIONOG! PHARMS, ING.} that
deliver the requiired dose inthe mid-cuter thigh either subcutariecusly o
intramugcularly. However, many disadvantages are reported with the usage of these
injectors suchas: high cost; inacgurate-admiristration, short haif-life; patient’s.fear of
needles, accidental irjections, and unavailability of a sufficient humber of fixed

2% prefiled 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 dre only two premeasured fixed epinephrine doses

{0.15 and 0.3.mg). Receit study showed that:only 17%.:of pediatric patients who
30 have experienced anaphylactic symptoms have used prescribed duto injectors.

1
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Other available daiivery systems such as syringes.of inlater's are also undérused
- due to thejr lack of rapid and-accurate dosing. Therefore; there is growing interest in
the development of an altemative non-invasive delivery system that can easily
provide accurate doses of epinephiine.

5 [0004] Anwar A. Hussain and James E. Truelove were granted patents related
to the synthesis of novel esters of [(methylaminojmethyl] benzyl aleshol which i
epinephrine. The, purpose of the Hussain's ef. al. invention was to develop & prodrug
of epinephrine HCIwith supérior iipid.vs‘aiubility~ to.enhance-penstration through the
-comnea of the.eye to treat glaucorma. Hussaii et ol synthesized four different

10 prodrugs for this purpose (see structures 74, 78, 7C; 7D). These four molecules
were fested in human; rabbit:and horse plasmas ‘and found that 3, 4-- dipivalyl-o-~
[(methylamiric) methyl] benzyl alcohol hydrechioride (structure 7D} shows the best;
penetration profieinfothe eye: Hussain's et. al. didn’t evaluate the.log. P of these.
motecules:nor did they evaluate the:sublingual or buccal permeability o absorptiofy.

15 Their main focus was to develop a prodrug specifically for the eye: Since the inifial
published any new data on'structures 7A, 7B, and 7C: Dipivalyl-a-[{methylaminc)]
‘benzyl alcohol hydrochioride (7D) was further developed into a.drug delivery. system
for glaucoma (Dipivefrin or Propine). Hussain and Truelove selected this prodrug for

20 further develdpmient 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, the secand quality was the rafe of hydrolysis expressed as tw.in-
human plasma was:about 4,800 seconds and the third quality was the tizz hydrolysis
and oxidation in vitro- was 700 and 300 days respectively. In a separate publication

25. {Journal of Pharmaceutical Sciences, Vol. 65, Na. 10, Ociober 1976, p: 1610-1512),
using rabbit:eye homegenate and.compared the hydrolysis among threedifferent
plasmas {humany fabbit, rabbit eye homogenate). |
{0005} Films:that incorporate a pharmageutically active ingredient are disclosed

30 inU.S. Pat. No. 4,136,145 to Fuchs, el al. {"Fuchs"). These films can b¢ formed into a

-sheet, dried and then cut into individual deses. Examples.of specific uses disclosed

by Fuchs include application of the fiims to mucosal membrane areas of the: body,
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including the mouth, rectal, vaginal, nasal-and ear areas. A drug detivery vehicle must
BRIEF SUMMARY OF THE INVENTION
10006} This invention relates to pharmacéutical’ ‘compositions fade by
5. modifying the physicochemical properties of epinephrine in order to €nhance its
permeabiiity through biological membranes (sublingual and buccal membranes).
Several prodrugs ¢f epinephrine are skiswn by modifying the‘tio 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 alky! -¢hdins. The
16 addition of an atkyl group will.enhancé the lipophilicity of epinephrine {increase log P)
and will consequently increase ifs pertieability: through the: biglogical membranes
{sublingual and buccal .f.tiis"s"m::.s'_in;tﬁheE oral cavity). The'3.and 4 positions répresent meta
¢pinephrine. Once:the prodrig peretrates  biofogical membranes: {‘subﬁng{uaﬁ and
15 bugeal), the biological enzyime carboxyesterase will degrade the ester bond and
" release epinephrine for therapeutic achivity. ‘A prodrug is a bivlogically inactive
compound that-can be metabslized in the bedy to produce a drug. On characteristic
of the selected prodiug compounds is fast hydrolysis in plasma.
{0007} in‘another embodiment, the subject matter. includes a iigthod o deliver
20 epinephrine invelving: the steps -of providing epinéphrine in & unit dosage form
formulated for sublingual or buccal administration, wherein the unit dosage form isa
rapidly 'disso!viing; ﬁ!r’h and the unit dosage form provides the pharmiaceutical pro-drug
of epinephrine. More specifically, this: misthod invalves providing pharmaceutical pro-
drug compositions ‘epingpliring in a uni{ dosage form to patients in need .of
25 anaphylactic treatment.
fooo8]T
as depicted in & formula ‘A and g pharmacettically acceptable. carder or a

he'subject miatter incfudes a phaimmaceutical formulation made.of a compating:

pharmageuticaly'acceptable excipient. wherein Ry is selectéd for the group consisting
of. CHa, Ciand 1. A pharmageutical formulation made of: a compound as depicted in a
30 formula B and'aphaimaceutically acceptable carrier or @ pharmaceutically acceptable
excipient, wherein Ra is selected for the group consistiig &f: i .and 1. A

pharmaceutical formulation’ made. of:.a compound as depicted.in a. formuia C and a;
pharmaceutically acceptable carrier’ or @ phagmaceufically acteptable excipient,
3
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wherein' Rs is selected, for the: group consisting of CF and 1. A pharmaceutical
formilation Made of. . compound-as depicted in a formuia D-and & pharmateutically

acteptable carrier or:a pharmaceutically acceptable excipient, wherein Ry is selected
for-the group conisistinig.of: CHs, Civand 1. A pharmaceuticat formulation made of: a
5 compound as depicted in a formula 4E aihda pharmacseutically acceptable carrier or a
‘phamnaceutically acceptable excipient; wherein Rz is selétted for the. group-consisting
of: CHa, Gl :and 1. A pharmaceutical formulation made of: a compound as depicted in
a formula 4F and & pharmaceutically acéeptable carrier or @ pharmaceutically
acceptable-excipient, wherein Ry is:selected for the group:consisting of: GHs, Ctand l,
10 A pharmaceutical formulation made of: a compound as depicted ina formula G and a
pharmageutically acceptable carrier or & pharmaceutically ‘acceptable: excipient,
wherein Ry is sslected for the. grodp consisting of  H. |, Gl CHEH:CHs &
CH2CHICHICHs;, CHBI, CHal and CHoF A phammaceitical formulation made of: a
gompound as depicted in a formula H and 8 pharmaceutically acceptabie tarier ora;
15 phamaceutically-acceptabie excipient, wherein Rais selegted for the group sonsisting
of: H, CHs, Gl and I. A phamiaceutical formulation made of: .a compound as-depicted
in a formula 61 and & pharmaceutically. acceptable carrier or a pharmaceutically
scceptable excipient, wherein Ryis selected for the group consisting of: CI, Larid CHa.
The: compound ‘s formulatéd in a. unit dosage form as a rapidly dissolving film. The
20°  invention further provvid_es use. of the pharmaceutical formulation in a- patient in need
of dniaphylactic treatment. '
BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWING(S):
{08010]  The iriventior cari: be best understood by those having ordiiary skil
in the art by reference to the. following. detailed. description when .considered it
25 conjunction with the.accompanying drawings. in which:
{00017  FIG. 1 shows the generic: cheimical structure:of - biclogically. inactive
compound of this invention,
[00012)  FIGS. 2A-D show. exemplary compounds: of the present invention,
formula A shown as FIG. 24, 4 species.of formuia A -as FIG. 2B, formula B shown as
36 FiG. 26 and a:species of formula B a8 shown as FIG. 20,
{00013]  FIGS. 3 A-D show exemplaty compgunids of the present invention,
formuta C &s FIG, 3A; & spacies of formula C as FIG. 3B, formula D shiowri as FiG.

3C.and a:species of fo

4
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00014}  FiGS. 4 A-D show exemplary compounds of ffie present invention,
forraula E:as FIG. 44, a spedies of formula £ a5 FIG. 4B, formula F shiown as FIG. 4G
- and-aspecies of formula F as shown as FIG. 4D, ‘
{80015 FIGS. 5 A-D show exemplary co-mpa'undS::csf ‘the present inveéntion,
5 formula G shown as FIG. 5A, a speciegs of formula G as shown as-FiG,5B, a species
of formula G as shown as FIG..5C and a species of formula G as shown:as FIG, 5D.
‘Eﬂ@ﬁfﬁi FIGS, & A:D show exemplary compoufids of the present invention
formula H shown as FIG. BA, a:species of farmula H as FiG, 88, formula | shown as
FIG. 8C and a:species of formula as shown as FiG; 6D
10 f00047] FIGR. 7 A-D show Anwar A Hussain and James. E. Truglove
‘compounds. A
{00018} FiG. 8 shows ‘2 stress-strain profile of ‘the optimized epinephting fast
dissolving film.
[00649]  FIG. 8 shows arelease profile of the epinephring fromthie optimized fast
s -dissolving film in 500 ml Simulated Saliva af 37 °C. | '

DETAILED DESCRIPTION-OF THE INVENTION:
[00020]  The present invention may be understaod more readily by reference to
the following detailed descriptiofi of the inverition.  is.to be understood that this
20. desciibed herein, and thatthe terminology tsed hergin is forthe purpose of describing
particular. embodiments:by way of example only and is hot intended to be limiting of
the claimed invention. Also, as used In the specification inchuding the appended
particular numerical value includes at léast that particular vaiue, unless.the context
25 clearly dictates otherwise. Ranges may be expiesséd herein as from “about” or
“approximately” one particular valug and/or to "abouf” oF "approximately” another
particular value. When stich a:range is expressed: another embodiment inciydes fom:
the. one. particular value and/oris the other particutar value. Similarly, when values
are expiessed. as approximations, by use of the antecedent “about it will be-
30 understood that the particularvalue fofms another embodiment.
{08021])  These and other aspects, features-and advantages of the. irivention will
be understood with reference to the detailed.description herein, ‘and will be realized

AMENDED SHEET - IPEA/US

EX2012, Page 110



' PCT/US2017/060761 02.11.2018
PCT/US17/60761 20-04-2018

Attorney Docket Number
o 24050.0001PCT
REPLACEMENT SHEET

by means of the various sleffenits and corabinations particularly pointed out. in the

5 &s claimed. Unless defined. otherwise, all technicaland scientific terms used Herein.
havethe 'same meaning as commonly understood by’ one. of ordinary skill in the ‘art
to which this irvention.belongs. Reference will now be made: indetail to the presently

preferred embodiments of the invention, examples of whichi are: illustrated in the
accompanying: drawings. Throughout the following detailed description, the same:
10 reference:numerals refer ‘to the sanie elementsiin all figures.
[00022] T present invention provides a novsi biologically inactive.cofipGund
that.can be metabolized in the body ta produce a:drug that Has tie biological activity
of epinephring; Epinephrine.acts:on nearly all body fissues: Ifs actions/vary by tissue
type:and tissue expression-of adrenetgicreceptors. For'ekample, high:levels.of

15 epinephring cause smooth muscle: refaxation in the aifways:but cause contraction of
‘the:sooth muscle thatlines most artericles. The present subject tatter relates to.

permeability through biological membranes (sublingual and buccal membranes. FIG.
1 shows the generic chemical structure of a biologically insictive compound:of this
20 invention; whie Table 1 shows exemplary prodrigs of epinephriné:miade by -
miodifyifig the two hydroxyl (phenolic) groups in positions 3:and 4 on the benzene:
ring along with Log P-values-or a pharmaceutically acceptaple salt thereof. The
ahd more preferably between 1:0-5,0. This range was listed as a tablg of marketed
25 . sublingualtablets:and films in-Ashraf et al “Conisiderations in developing sublingual

caleulated mamemat;cauy by the use of PERCEPTA PLATFGRM softwars (ACD
30 Labs, Toronto, Ontario; Canada),
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TABLE ¢

B

"R=CHCHz

R= CHzCOCH‘;

R=CHCHGH

TURECH2COC! |

 "R= CHCH:CI

R=CHzCOI

R= CHCHal

R= CH2OCH:

RE CHCICHSCI

_R=CHICHa.

TRE CHICH:

RE CCIGICHS T

R= CHCHCHICH:

iR=CHCHsCHaCHa .~ &
R= CH)CCHaCHICHa: (1 42,55

TRECH.CHCICE
TR=CHpGHIT T
R=CHCCICIGT

"TRECHCIL

“RECHCIC T

R= CHIT

R=: i
§9H3CH3CHCH3CH3 ¢

R NHCCHsCHzCHa :

e

,R"'CHFCHFF

R-—SCHzCHa B

UR=CHiCHCH:

_R=SCHCH;CH3

' R="CCICICHEICI

R= SCCHyCHsCHa

CRECHCHT T

R= CH‘)CsHs

i Srololeltel

R= CiHs

;[00023]_& prosdrug.is:a-defivative of epinephrine selected for fast permeability’
through-sub-lingual and buccal membranes { /g a:compotind that dissolves:in the

oral cavity) and fast hydrolysis (halt-ife tinrange from 16 minutes) by plasma

enzymes to form epinephring when delivered, These characteristics afe physical

properties of a compound that is.useful to be-formulated in-a:unit dosage form as &
rapidiy dissolving film. Now referfing to FiG. 2, derivatives of epinephrine are shown.
Ffﬁlﬁ»v showing structure A répresents di-ester derivatives of epinephirine where

th-e.Rr ¢an bea short aiky}-chain of'CHag CH2CHs, CHe'G'Hchs, or"C‘H"z@HzCHaCHa

(memylamnne)ethyl) 1?2fphenylene.bts{3 memyibutanoata} having az-CchP;..z.m' 14

shown as FIG. 2B. FiG. 2C, showing structure B represents derivatives of

7
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epinephrineé where Re = CH3, Ci or'l: A representative moleculé of this-group of
:c‘ompoﬂunds is-4-(1-hydroxy-2:(methyilaming) sthylj-1,2-phenylene bis(3;3-
dimethyibutanoate) having 3. CLogP:2.8094 shown as FIG. 2D. Adding K, CHa, Clor
1 change thé Log P of the prodrug ‘and adds a non-toxic moiéty to the molecule. The
5 rate-of hydrolysis of each ester canincrease or decrease depending on how the
atom'in position Re-irifiierices the ester group
[000224) Now referiing to FIG. 3, derivativés of epinephrine dre’shown. FIG. 34,
showing structure-C represents a derivative of epinephrine where:Rs = Clor i, A
representafive molecule of the group is: 4-(1-hydroxy-2-(methylaminojethyl)-1,2-
10 phenylene bis(2,2-dichloroacetate) ‘h‘avi_ﬁ@ a GLQQP-; 1.4494 shown as FIG. 3B. FIG.
3C, shiowing structure D represents a derivative of epinephirine where Re= Clori. A
,rgprese.ntaQV'efmglec.u{e:of the grotps.is; 4—{1 4hyd,r,e>:<y;:25~__(mathyEamiho)ﬁethyl)e‘3.-,2-7
phenylene:bis(2,2, 2:trichioroacetae) having-d CLogP; 2 8554 shown as FIG.3B. The
molectle that shows fast permeability through the sublingual arid biiccal membranes
15 and fast hydrolysis by the enzyme is a‘physical property of-a gompotind that is-uselul
to be:formulated in a unit dosage form as a'rapidly dissolving film.
{00025} New referring ta FIG. 4 derivatives of epinephrine are:shown. FIG. 44,
showing structure E represents. a derivative of epinephring where R1'= CH3, Cl or
1. A representative molecule is: 4-(1-hydroxy-2-(methylamincjethyl)-1 2-phenylene:
20 bis(2,3-dimethylbutanoate) having a CLiogP::2.6294 shown as FiG, 4B: FiG. 4C,
showing structure F represents a derivative of epinephrine where Re =.CHa, Clort.
A representative molecule is: 4-(1-hydroxy-2-{methylamino)ethy)-1,2:pténylene
bis(2,2,3-trimethylbutancate) having a ClagP::3.4274 shown as FIG. 4D. The
molecule that'shiows fast:permeability throtigh the sublingual and buccal membiaries
25 and fast hydralysis by the enzyme is @ phiysical propenty of & compound that is useful
to.beformulated in a unit'dosage form as-4 rapidly disselving fim.
{00026} Now reférring to FIG. 5, derivatives of epinéphrine ars shown. FIG. 55,
showing struchuré G 7epresents a derivative epinephrine where Rs =H, 1, €1 ,
CHaBH2GHs & CH2CH2OHCHa, CH:2CI, CHt or CHzF . Representative molecules
30 #re: 5G4 (1 -,hy;étr‘m’cy;2~(methy_!amjno) ethyl) 1,2-phenylene dicarboniodidate having
a Clog: 1.084.(FIG. $8).. 56’ 4-(1 »hydroxy‘~2-'(meih}{!amim-ethylM ;2-phenylene bis
{2Hiodoacetats) having a CLogP: 0.3834 (FIG;:8C). and Structure 58" 4-(1-hydroxy-
‘2-methylamino)ethyl)<1 2:phenylene dibutyrate) having a ClLogP; 1.2134 (FIG. 50):
8
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{00027} Now referiing to FIG. 8, a derivative epinephrine.is-shown. FIG. 84,
showing structure M represents:a derivative of epinepitinie whiéré. Ry % H, CHg, :Cl

{1-hyd rcxy*?ff(me'ihyllaimian;)};efthyI)f-‘i 2-phenylene

or L. A representative example is: 4

f‘s: = €l Lor
“1;2-phenylene:

CHa: A rfapresentatw.e ex_ampte.. s: 4:—(_1,—' 'y .oxy.-z.-(.methylammg)_em'
bis(2-methylbutanoate) having a CLogP: 1.8314 shown as FIG. 6D
00028  Noweferring to FIG. 7; the compounds:of the:invention as.shown'in
US patent’3,809.714 and US patent. 3,825,583 hereby incorporated by reference..
A& 4-(1-hydroxy-2-(inethylaminojethyl):1,2-
phenfyene diacetate having a DLogP: -0,9026, 78 4-(1-hydroxy-

10 Representative molecules ingh

2{meéthylaming)ethyl)<1,2:-phenylere bis(2:methylpropanoate) having a CLogP;
Q:773300; 7C-4-(1-hydroxy-2-(methylaminc)ethyl)- phenlyene d:preplonate havmg
a ClogP: 0.1554. 7D 4-{1- hydroxy-z-{methyiam oyeth e

a5 dimethyloropanoate) having

20

25 phammaceutically asceptable carrerior 8 pharmaceutscauy-accepiabfe»exci’piem: A
rpharmaceutxcal formulation made of a compound selected from the group cofsisting.

Q»Imethy}amino)ethy'i)-ﬂ ;'{i nylene

{methylamina)ethylj1, 2
20 (methylamiino)ethylj-1,2:phenylene bis(2,2-dimethylpropanoatey, and.a

phannaceutncalty accepiabie carfier or:a pharmaceuttcal!y accepiable exc;p:ent
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TABLE 2.
R LogP

Structure TA R=:CH3 -0.87

Strugtiire: 76 R= CHaCH3 +0.09

Strugture 7B R= CHCHCH3. +0.79-
Strcture 70 R= CCHaCHiCHa: *1.49"

[00029]  The pressit invention further provides a pharmaceutical cormposition
made of at least one compound. oF mixture of compoimds of the: invention in a.

pharmaceutically acceptable carder-thergol. The invention features & pharmiaceutical
composition. in unit dosage-form formulated for sublingual .or buccal ‘administration.
THe d“ei‘é-very sysiems -'i'h'ciu“d'e‘ fast dissoiyi;ng films, oraldissolving tablats, inhalation,
; s present invenition

e treatment in
a pa,tg,_e_nt, ,ﬁugh,zasz for‘a- pedlatnc;er g‘e_rxatn,c., patl.e,nL -A‘typtc-;_a!; rap(d!.y dissolvirig-film is

riage. of a drug, a water-soluble polymer; a, plasticizer, a safiva;stimulating agent, a

sun‘actam and otherfillers such as. sweetenmghagents and.ﬂavors in case of bifter taste

D.tsmtegramé .F-t!m:..oi Leyp..c_e_tn.zme; H:ydrechbﬂde,, ;Phacma.cfa, .ve_!;.; 2-{;.00_. 2, Pp. _208,.-

Jeo030] For the prasent: invention, the. drug is epmephnnev a prodrug of

& typical dose: of

treatment is 0.3 t0 8.5 mg in adults ard 0.01 mgikg: up ‘te & maximum of 9 3 mg:in

children administered through intrariuseal;
epinephiine (5.9 % wiw) areUsed as the dosesize. This quantity is-calculated for 6-7-
year-old child according fo Clark's rule Pediatr

it dose = Adult dose x (child’s

weight/ 150).
{000031]  Atypical dose of 40 mg was based on 4 study in rabbits that:showeg a.
dose bioequivalence bishween a 40mg epinephring tablét administered sublingually

10
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and 0.3 mgz:epjmephr‘insiad‘mihisjtéred intranitiseularly using Epi pen. injectors, Rawas-
reach maxinitim epinephrine concentration after a 0.3 mg EPIPEN (Mylan. Specialty
L.P.).injection: in ghildren is’ reported at 842 minutes. In-another study, :maximum

plasma. epinephring contentration is reached within 34+14'minutes:using 0.01 mgrkg

dose injection of epinephrine subcutaneously in.the deltoid regior:

{00032] Thie polymer and the optimal amount of polymer areiselected to:obtain
& non-sticky and functional filin.. A film-forming polymer should have good wetting’
property, high spread ability, good feeling:in the mouth and should be safe and non-
irritant. Many studies have showed that polymer. content of at-least 1615 %.is

niegded iti ordér to formulate proper film:of proper thickness after drying in'order to
peel the-film off from the release ling. in one Exemplary emibodiment, the polymer is
2 water:soluble modified hydroxypropyi starch that is.specifically manufactured for

aquecus film coating:in immediate release solid oral dosage forms.

[60033) A plasticizer is Lised'to form the. rapidly dissolving film. The: plasticizer
enhances the flow of the polymer and improve thie tensile strength and'elongation of
the. fill..Several piastic‘izer_s_,arec_o_mm,on'iy'used in raptdly.dissolying, film preparation
stich-as glycerol, di-butylphthalate, and poiyethylens glycols and they are usually:
used up 1020 % congentration of.dry polymer weight.

[00034] The function of the surfactant is'to fééil itate the solubilization.or wetting
of the film and subsequently causing the film to disintegrate quickly, releasing the
drug fo be absorbed through.the buccal cavity. Surfactants’ can iriclude. Twesn-80,
which is & coriplex mixtire of polyoxyetnylene ethers:used as emulsifiers or

dispersing agents.in pharmaceuticals..

[00035]. A saliva stimulating agent used:to facilitate the delivery:of the drug
using & rapidly dissolving fitth to the patient: Other fillers, :such as sweetering agents

and flavors in case.of bitter-taste drugs arid colors.are added to the rapidly dissalving
Hfilmrto facilitate. the delivery of the. drug using arapidly dissolving film to- the patient;
Typically, acids such.as citri¢ 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 Ravor are:used for taste; masking. Xylitol is an
effective sweetening agent which has egual sweetness to sucrose.

11
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hydrophitic poiymer soiubmzes epmephnne HEY, form a high: wscosﬁy gei that
spreads well as-we castthefilm:and lead o & non-stcky dry-fim:afterwater
evaporation. T'ih‘{s‘-poiymer doesi't have:ang oxyethylerie grolips that ¢an premate:

.

that promiotes water adsorption.

The other ngredients added such as tween, glycefin decreased the rigidity of-the film

and improved &lasticity. sodiumymetabisulfite.  was added to prevent and Io
oxidafion-of epinephring HC! in the-filr, The citric acid Brings thepH of thesgel fo'the
10 maximun stability. range Yor epinegtirine. The percentages of the polymier. are-shown

in.{Table 3). The polymer perceritages aré (ézo;, 25, 27-and 30 %).of the:total

15 {00@38}

mgredsem

Use p.fi: P Fa s

Epinephring HG) Drug Y 59 59 59
Sodium Antioxida
Metabisulfite. nt:

Film-:

7y roxyb’répyf forming 20 % 27 10
starch) ‘polymer

Plasticize
t
Surfactan

Glyceriiy

absorptio 0.5 05 05 05
n inoral
cavity

Sedium Cifrate

Vonobasic Buffer 05 05 05 05

12
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Swesten

i 10 e 46, 10
er . LY

Xilitol
Tutti Frutti Flavor 6 6 6 B

Waler 462 412 392

Gly,c;eﬁn:igaus‘ed as: ?'a‘-p!as'tiri‘zer'i"(o'-’providéthé bréﬁé‘rieias’ticiiyforffh‘*e’-

;ep}jnep;hr’iz_wje‘ ?r‘é pt’; Qxiid_aﬁqnizofé ép agquetuS; soluﬁons resulls in a
colored inactive product iwhich has been répotted. Therefore, diﬁerenti_ypes,;:ot
-antmx;dants are usediin the comimercial mjectors suich as-sodium %mefaib'is“ulfité,

emb_oq:_ment, ihe a_dqu_ign o_f -S.o.dmm m.etablsu_ﬂxte. _St,abmzes_ -the ﬁ{m.,
{60044} However, filris formed by formulatichs. 1, 2:and 3:are too-sticky after

dryirig tendering them unusable. Formulation 4, havirig 30 % polymer content;
formed-a smiocth;, transparent, flexible &

-uniformy film and:therefore itis selected

for further testing. The difference in stickifiess is clearly-related 'to the-variation of the:
polymer content. THis-comes in agreemerit with a previous study that:showed that
using 22.5%.0f LYCOAT golymer-formed a thin:and flexible:but sticky. film atithat
congentration conclliding that:a higher percentage:of polymer is néeded,

{00042} Physical properties of the filin prepared by formulati

-aresevalyated.

stch. a$ elasfic modulus, thickness, content unifo ssolutign tinie.

Assessmg these parameters is esséntial todetermine the. efﬁc;ency ang. usabzhty of
the film by patietts: Elasticmoduls i first studied s i repiesents a clear measure

0f the stiffness level of the film, 1tis calculated as the ratio-of the applied stress over

strain ona: spegific section.

13
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[00043]: Elastic's modulis= {Force at corrésponding strainfcross section-ared)
x4 {corresponding strain).
[00044]  Now refenring toFIG. 8, the profile of the film is illustrated showing &
smdllingrease in the applied strain to the filmcauses a quick increase in stress
kS reachlng a'value of 0.1 MPg at 20 % strain level. As the strain increases further
> 20°%, theincre: radually:-until it reaches a

semi:plateau at value 0:16 MEa where %.siress is 80°%. The value:of elastic
modulus is determined:at 1,325 MPa which is aniindication of very good flexibility-of
thie filr. (Table 3).

10 [p0045]  Table 4; List'of physical properties of the optimized film

Elastic:Viodiilus. 1.32550.2 MPa
‘Thickness 0.2940:01. mmv:

Content Uniformity- 93% % 10%

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

with-very $mall margin: of variability which is:an indication:of thechigh uniformity of the
15 filtn (Table 4. A maximuni thickriéss vatiation of 5 % is permittediinttie preparation

of the: rapidly:

ssolving film. A uniform thickivess across the:filrri a8 it ditectly
correfates with the.aceu )
at 93'% £10.indicating High!
{Table 2}, 28 a limit of 85 <115 % of content wriformity is-acceptablée according to
26 USP.
{o0047] Now referringto FIG. 8, the dissolution profile of epinephrine from the:

f the:dose in the:filmy. Drug:content.infilm is measured

el of consistency of epinegphrine dose:

filmm i terms 6f rate ard extentin simulated saliva is détermined on. six.samples of
‘the optimized film. Morethan 90.% of epinephrine is released from the film within 7.2
minutes.

25 [00048] Taste and.disintegration time:of the-optimized film:are-evaluated on'6
Voluriteers (Table 3). THe.disintegration timeis the time when the film:starts to brealc

14
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orted 10-30 seconds disintegration time (Tabie 3)..
& 'set by United State Pharmecopeia (USP) for
disintegrationtirria of oral films{not exceeding 30 séconds), Bitterness of
epinephtine i§ masked efficiently according fo:valunteers commerits: (Table 5).. Four

ies with the fegulaﬂon

yolunieers sensed no bitterness of the film while the:other two. volunteers:reported
slight to-very sfight sensation.of bitterness; Moreover, no tongue €onstiction is

rapidly dissélving film In taste masking the bittémess of epinephrine and 4R

indication of strong: potential for using a rapidly dissolvirig fim as-a replacement.

therapy of epinephring injections ot children;

[00048)  Table'5:/n vivo taste and disintegration time evaluation of the

optimized epinephring FDF .

Toﬁgué'"'

Volunteer |  Bitterness: | | Disintegration Time |

Consmctlon

i ; None. Notie ' ~4D séconds.

7 None | None | ~MDseconds

3 I S‘EQN Naone o ~205econds

4 | Nore © Newe |  ~30seconds

5| Veyslight |  None | %20 secotids

" . - None ; ngé; ;30: P :

[ooeso} Materials--Epinptierine hydrochioride; sodium mistabisiifite, sitic-acid

mionohydrate and sodium citrdte monebasic are gur,c,?}aseds-from‘.@gma Aldrick (8t

Louis; MQ): Lycoat® RS720:is obtained fiom Roquette (Lestrem, Feariéé). Glycerin

and tween 80 are purchased from Fisher Chemicals (Pittsburg, PA). Xyiitol is
purchased-from Gallipot (St. Padl, MN). Tulti Frutli is pbtaihed from LorAnn Qils
{Lansing, MY). Film-Preparafion—Several rapidly dissolving films: aré prepéred by:a
solvent castirig techhigue to'chioage the-eptimurii film: formulation; The formulation
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composxtzons bfthe: raptdly d;sso!vmg-f im. are: menncned ifi Table 3. LYCOAT and:
i Wa ‘ ; tor for two

da-y:«at; room tem-perature, T.,h,e‘ mixture is then placed ‘again in a-a-s,ionicat'o,r:?fgh 40
minutes. The mixtureis:then spread orito a-checkered paper covered by plastic

sheet'using a stainless-steel bar appiicator. The film is left to dry ovérnight and is cut.
into 9:mm? small film, strips:

100053} Priysical properties-The thickness-and elastic:modulus of the-optimized
film:is;evaluated using Dynariic:Mechanical Analyzer (Q800. DMA, TA instruments;
New Castié, DE). This is important to-evaluate tensite properfies of thie fifms. Three
strips of the Gptimized films are tested:at 25.°C according toASTH.]

erpationat Test

Méthod for Thin Plastic Sheeting (D:882-02). Each filnvis positioned between the
grips of the instrument. The preload force s setat .01 N'ard the findl force:at 15N.
The initial grip’-s;eparaﬁon is setto. 60 mm and ‘crosshiead. speed'is sét:to 500:

'.iarce-qper it .:ace;a.,‘(M P.;.a_’)?,,
{08054] Drug content uniformity: Specificiareas arg cut‘from six différent-fime
and weighted to calculate the estimated amount of druig.in each area. Filiis are-then

contentids: assessed using Ulem»1240 Uv V;s Spectrophotometef (Shn
Japa

ol

;:zat aneiength 280 nm., Epmephnne content is determmed by caicusatmg the.

Fthedissolution fedia is set{0:37 C and Tpris.
set o '50 Tpin. Samples are taken at-different tire points througholit the: time-of the
axperiment (15 mifs); and: the amount ‘of epinephiring reléased in the media is

detétrmined by UVmii1240 UV-Vis Spectioptiotometer (Shifiadzu, Japan) at 280

16
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tability of optimized

[06056]  ‘Human taste pansl--To-evaliaté the pa
‘epinephrine film, a taste evaluation study is perforried on six healthy velunteers. The
study is carrigd aut in accordance with The Code. of Ethics. of the World Medical.
Association {Declaration of Helginki), arid all volunteers.are informed in:advance:of

5. the retated details:and fié goal of the siudy and their consents are.obtained.
‘Wolunteers.are asked to place the film onithe.ifiterior Strface of- tgir-buccal cavity
(¥1211] 8 ted. Volunteers then rinsed their mouths With drinking

water. Vo!unteers have to repoittheir findings: of the presence of bitterness ornot,
fanya.’;gngue restriction and fiow [ong:it fook for:full digintegration of the film.
16: [00057]  Egquivalenf elements can: be substituted for the enes set-forth above
such that they: perform: in .substantially the same marniner i substantially the same
way for achieving substantially the same result, It is: believed that the system and

method: of the: presen« invention and many of its

understood by ithe ;f@gegoxng- description. it is afsp § 'I:eved that :t wm; 'be apparent

15 fﬁa’f‘ﬁéi‘i"oﬂs‘-‘ c'hahg’es may bp-'ma-d‘e“ in the form; consfnictior; and. arrangement» ofthe:

Wl.t.hm:!.?; 5@@&@!!19; all of ity mai.e.nai .ad_v_antag:es-... T,he ferm pgc.em b@fgse ;desgmbed

being merely .exemplary and explanatory embodiment theredf. it is-the intention of

the following claims to:encompass: and include; such changes.
20
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Atforney. Dacket Number:
e ' 24050.0001PCT
REPLAGEMENT SHEET
cuams
1. A compound formulated as-a pharmaceutical composition in a unitdosage form
configured for sublingual or buccal administration of a Formula;

wherein R is-selected from the-group consisting of; -CHCH3, -CHCHCH3,<CH2-CHe-

Cl, -CHCH, ~CH{CHCHz (C1);, -CHICH2(1), ~CH(CH3)CHa(CHa), -CH2G{CHa), -

CHaCH2CHs, “CH2Cl, -CHal, CH2F, H, C1, 1, F, -CH{CHs)CH(CHg)2, ~CH(CHCHIC:, -
CH{YCH(z, -CH(F)CH(F)z, -CH2GHCHz, -C(CH:CHICHz, “C(1)CH():, -C(ENs, Cll)a. -
CH2COCHs, -CH2COCH, -GH2C0(). -CH20CHs, -CHRE}CHy), -6{CHx(CH3), -
CHZCH(CH3)2, -CH2CH(Cl)z, -CH2CH(l)z, -CH2C(Clja, <CHZC(1: ~CH(CHz, -CH()z -
C(CH3)2CH(CH3)2, -NH-C(CHa}3, -NH-CH{CHs)z, -NH-CHzCHs, -NH-CHs, ~SCHy; -
SCH2CHs, -SCH(CHB)z, -SC(CHa)s, -CH2Csts and -CsHs or 3 pharmaceiitically
acceptable salt thereof, wherein said compound has a Log P value in'the range of
about 0.5:6.0. '

3.The compound of ¢laim. 1 whergin the compound is formulated in a unit dosage form -
as d rapidly disselving film,

4.Use of the pharmacetitical corfiposition of claims 1 or 3 in a-patient in need of

anaphylactic treatment.
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5.A compound of a Formuld:

HO, /NH CH3

excipient, wherein:R. is-selected for the group consisting of: CHs, Cland I,

s 6, Acompoiind of a Formula:

NH.

-
Q.

‘CH3

Mx

1
HS

o
OWM\\:»/’/) \ /

o
$4
(@]

and a pharmaceutically acééptable:carrier or a pharmaceutically acceptable
excipient, wherein:Rz is selected for the:group conisisting of: CHs, Cland 1.

1o
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7. A compound of a Formula;.

5

and-a pharmaceutically acceptable carrier or a pharmaceutically scceptable

excipient, wherein Ry is selected for the group:-consisting of: Gland 1.

10
20

AMENDED SHEET - IPEA/US

EX2012, Page 125



POT/US17/60761 20-04-2018 PCT/US2017/060761 02.11.2018

Attorney-Docket Number
- 24050.0001PCT
REPLACEMENT SHEET

9. A.compotind of a Formila:

Ha, NHecny

A

and a pharmaceutically acceplablecarrier or a pharmacsutically adceptable
excipient, wherein R« is selected for the.group consisting of: CH3, Cl.andf.

5 10: A compound of a Forilad

anid 3@ phafmacetically acceptable carrier or:a pharmaceutically acceptable:
excipient, wherein Rzis selected for:the groupconsisting.of GHs, .Gl and' .

10

21
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11. A compound of a Formuia:

and a pharmaceutically acdeptabie: camier or'a.pharmaceutically aceeptable
exciplent, wherein i is selected for the:groupconsisting of; H, I, Cl, CHeCH2CHs
CHzCH2CH2CH3, CH3Cl, CHat and CHAF.

[}

12..A compound of 2 Fermula:

-and a pharmaceutically acceptable carrieror a pharmaceutically acceptable
excipierit, wherein Rzis selected for the group éshsisting of: H, CHy, Cland 1,

40

22
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13. Acothpound of a Formula;

and a pharmaceutically acceptable carrier or a phartaceufically acceptable
‘exciplent, wherein Rsis selected for'the group.consisting of: €1, { and CHg

5 4. A-method fo delivera prodrug of epineptirine comprising: the steps of: providing
epinephrine in:a unit dosage form, formulated: for sublingual o buccal administration,
‘wherein:the unit dosage form is atapidly dissolvirig filr, to a patient in need of
treatment thereof, wherein the: prodrugs. ot epinephring has a Log P Value'in the
range of aboit0.5-6:0;

10 15

16. The method of clainy 14 whereinthe prodrugs of epinephrine has aLog P value
in the range of about 1.0-5.0.

1

8. The:rriethod of claim 14 further comprising; providing seid prodrug of epinéphrine

2
23
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19, A-compound of-a:Formula:

wherein {Hs: campound is formuiated ina unif dosage form as a subhngual ‘oF buccax
5 administration,

20. The compound of‘claim; 19, wherein the: compound i selected:from:the group
consisting of: 4-(1-hydroxy-2-(methylamirio)ethiyl)-1 .2-phenlyene di-acetate; 4:(1-
hydroxy-Z(methyiammo)ethyi) 4,2~ -phenylene b:s(z—methyipropanoate) 4:(1-hydroxy-
2:(methylaminojethyl}-1 2—phen!yene dipropionate;.and a: -pharmaceutically

10 acceptablecarrier ora phammaceutically acceptable. excipient, wherein:the:
‘compound is formulated in.a unit. dosage-form as @ rapidly disselving: film.

'21.The compound of claim 1“9; wherein the:compound is formulated.iri 2 Unit.dosage
form:as:a rapidly‘dissotving film.

22. Use of the phamnacetitical formulation of claims 19 and 21 it a patient in need of
5. anaphylactic treatiment.

20
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Ho,  NH-chg HO,  NH-cHg

CH3

(e} 0 % (o) R1=CH3 o) 00 (o)
R R R1=Cl CH
RLJjj ki;<;j R1=I CHg3 3
R1 CH3

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

Formula A
bis(3-methylbutanoate)
CLogP: 2.0114
FIG. 2A FIG. 2B
NH-cHg Ho,  NH-cHg

HO,

; ; R2=CH3

OO R2=CI (O
R2=1

o o) o) o)
R Ro CH3 CH3
2 CHj

R2
4-(1-hydroxy-2-(methylamino)ethyl)-1,2-phenylene
Formula B bis(3,3-dimethylbutanoate)
CLogP: 2.8094
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M3 NH
NH HO ~CHg
HO
d o) R3=Cl o o
o) R3=I cl
Ra Cl Cl Ci
R3 R
R3 4-(1-hydroxy-2-(methylamino)ethyl)-1,2-phenylene
bis(2,2-dichloroacetate)
Formula C CLogP: 1.4494
GHs
NH

HO HO NH—CH3
R4=Cl
R4=1
o. O o o

o
Rq
N4 RyRy &

R4 R4 cl CIC' Cl

F laD 4-(1-hydroxy-2-(methylamino)ethyl)-1,2-phenylene
ormula bis(2,2,2-trichloroacetate)
ClLogP: 2.8554

FIG. 3C FIG. 3D
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HO.  NH-cHg Ho, NH-chg
R1=CH3
OO R1=Cl O O
o O R R1=I O 0]
Ry 1 CH3 CH3
R CH
4-(1-hydroxy-2-(methylamino)ethyl)-1,2-phenylene
Formula E bis(2,3-dimethylbutanoate)

ClLogP: 2.6294

Ho,  NH-chg Ho,  NH-chg
R2=CH3
R2=Cl
R2=1
o O o O
o O o o
Ry 2 CH3 CC:;s
R2 R CH3
R CH
R2 RyRy 2 2 CHg%M 3o gt
Formula F 4-(1-hydroxy-2-(methylamino)ethyl)-1,2-phenylene

bis(2,3,3-trimethylbutanoate)
ClLogP: 3.4274

FIG. 4C FIG. 4D

AMENDED SHEET - IPEA/US

EX2012, Page 133



PCTIUSIT/60761 20-04-2018 PCT/US2017/060761 02.11.2018

Replacement Sheet _|_
5/9
CHg
NH Ho,  NH-cHg
HO, R1=H
R1=1
R1=Cl
R1=CH2CH2CH3
R1=CH2CH2CH2CH3 ole}
o  R1=CH2CI o o
o. O O R1=CH2I
Y \{ R1=CH2F P
R1

R 4-(1-hydroxy-2-(methylamino)ethyl)-1,
2-phenylene dicarboniodidate
Formula G CLogP: 1.0854

FIG. 5A FIG. 5B
Ho,  NH-cHj Ho, MH-chg
O O O O
O 4io o o
QLI | j %
CHg CHg3
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 CLogP: 1.2134
FIG. 5C FIG. 5D
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NH Ho_  MNH-cHa

R2=H o O O o
o O R2=CH3
O R2=Cl __
R2=1 -
R Re
2 4-(1-hydroxy-2-(methyiamino)ethyl)-1,2-phenylene
(2E,2'E)-bis(but-2-enoate)
Formula H ClogP: 1.2054
Ho,  MH-cHj Ho,  NH-cHg
R3=Cl
R3=1
0O O R3=CH3 O O
@) (o] (®) (o]
R3 CH
R3j /%_/ CH3j ﬁ/ 3
R3 R3 CH3CH3
Formula I
4-(1-hydroxy-2-(methylamino)ethyl)-1,2-phenylene
bis(2-methylbutanoate)
ClLogP: 1.8314
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7,/9

/:o o

4-(1-hydroxy-2-(methylamino)ethyl)-1, 4-(1-hydroxy-2-(methylamino)ethyl)-1,
2-phenylene diacetate 2-phenylene bis(2-methylpropanoate)
CLogP: -0.9026 CLogP: 0.7733
/
Ho NH Ho NH
O O o (@)
O 0]
(g o A/\: )
4-(1-hydroxy-2-(methylamino)ethyl)-1, 4-(1-hydroxy-2-(methylamino)ethyl})-1,
2-phenylene dipropanoate 2-phenylene bis(2,2-dimethylpropanoate)
CLogP: 0.1554 CLogP: 1.5714
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Strain (%)

2
FIG. 8

-20

T
Te) o
]

I
v,
o

o

0.2+
0.15+

Stress (MPa)
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Time (mins)

FIG. 9

| I [ |
(= o o o o
[>+] © < N

100

% Epinephrine Released
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APPL. NO: PCT/US2017/060761.
APPLICANT: fono Phama, LLE
FILED: 09 NOV' 2017

TITLE: PHARMACEUTICAL FORMULATION FOR
.St - DELIVERY OF EPINEPHRINE OR

Articte 34 Letter

Dear Sirs

REPLACMENT FIGURES. 2-6:are herewith submitted to‘correct.confusion caused
by the rehutibering of the drawing per the PCT requirement. The o,ri,gi'rﬁéf:-f.ﬂguﬁe‘s
sequéntial, thus causing confusion regarding the structure numbier,

*T??‘fé:‘fﬂpec'iﬁ@aﬁaﬂ has:been tpdated: to remove the confusion between structure

renumbered fi‘gum:s-.. No nevw-matter is.added: The reference ﬂ.aragsgphs arefothe
teplacerment specification as filed herewith:

Claini 1 has:beeén anmended to standardizé the nomenclature:according:fo the
suggestion.af the examirier and to.incorporate the subject:matter of claim 2:and 15.

€laims 2 canceied..

Claim 3-amended to:depend an claim 1.
Glaim4.amended to:depend:on claims 1.and 3:

Cia;m 5l amended fobe: an mdepend" nt claim ahd 10 add. the compox d-of formula
it .2 an i e Rigroup ta: wherein Rq s

Claim 6 is 'a,mende;ci; to beait independent:claini and o add the gompound-of formula

B. SUpPGNFIG. 2.aid {0042] dnd [0023] andithe r group'CHs
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Claim 7 is. amiendedito bis an indepandent ckaim andto add the compound of formula
C. Support FIG. 3 and{0013]:and [0024].

Claim 8 is amended to be an independent claint and to add the compound of formuta
D. Support FIG: 3 and'[0013):and [0024].

Claim 9:is-amended to-be an independent claim and to add'the compound of formula
E. Support FIG. 4 and:{0014] and [0025}and the r group CH3

formula F. Support FIG: 4.and [0074) and [0025] and the rigroup CHs
Claim 11 'is;amended to.Be an independent ctaim and to add the compound of

formula M, Support:FIG. 8§ and [0016] and {0026]..

Claim 13 is:amended to be an.independent claim and to add:the.compound of
formula 1. Support FiG. 6-and [0C16] and {0027},

Claim 44 .epinephrine. was:deleted .and the: LogP valueinthe range of about0.5-
8:0.for fhe prodiug:from claim 15 was added.

Claim 18 erginal.

Claim 17 cancelled.

Claim 18:0riginal..

Claim 19" reformat- CHEGHEHa 1w GH(CH)> and delete:structure: GOHICHIGHs

Claim 20 structure 4:£3-hjidresa

Glaim 21 original.

Claim 22 amended to-depend.on claim 19
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Coiments:

Itis noted that cizim 1 is anticipated by'a compound at.col’5, designated as.

applicant has sefected the: claimed-R group based onlog Pvalues (as claimed)and

niot 6n @ny other, physical chemical factors:. Thus, the diselosure in Bodor dees not:
disclose’ or suggest the.claimed compounds o one'skilied in the art. The same
argument applies to the obviousness of cigims 5, 11 and™13,

Regarding claims: 14, it'is:beyond the knowledge of someone:skillful in the-art:
to-combine: the: teachings of Rawas-Qalaji and Bedor to come up:withithe concept of
miodifying Bodor's:compounds in structure 't {a general formuiafor epinephrine
prodiug dedivatives), which fie teaches-for-the treatment of hemorrheids.as a topical
rectal application and then apply. Rawas-Qalajt teachings to. modify the.application in
order o treat-anaphylactic shock:by sublingual or butcal gbsorption. Bodor's
:compounds structure 11:and 11l are not-epinephrine derivatives and are not effective

{o combine:the teachings. of Rawas-Qalaji with Bodor'to. obtain #ie claified irivention.
There is no seientific rationalé-te use Bodars compounds fordnaphylaxisashe
teaches for the treatment:of hemorrhoids-(topical rectat application). Onthe other
hand; Rawas:Qalaji teach-about treating anaphylaxis by sublingual of biiceal
absarption of epinephfine, Bodor-dpesi't teach that-ahy cormpounds. included in

teaches that his compounds-are active:locally in the fectal aréa. Usually,

Hemorrhoids are freated locally and notby-oral er sublingual route: {this is a medical
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treat anaphytaxis:and it is beyond the knowledge:of someone skiliful in the:art: In'the.
present invention epinephrine.prodrugs are absorbied by sublingual fissues ther
¢leaved it plasma in:order to release epinephring:.

Claim 1 has been amendment: *A compound formulated as:a pharmaceutical

gomposition iri d.

desage form configured forsublingual or buccal administration”.

Regarding claim 5, Bodor teaches compourid 17 which has R group -
CHCHCH2GHCHZ; however, this compound is:not set'out in any of the:pending.
claims. Bodor's compound 17°has two side chains of six carbons each: with two
double bonds: while the compound.in.2A {0023 has twa-side chains of 4 carbons
each-with no double berds: We disagree with the comment *butihe compound of
Bodor doesn't have the.propyl substituent branching off the:third carbon of the
Hexadienoyl moiety:”

Regarding claim 11, in compound §G [00026] we have listed R1 as ~

2CH2CHE. Bodor feaches awayfrom RY as -CH2CH2CH3

or-CH2CH2EH2CH3. in fact, compound 17 in'Bodor patent has:R listed as

CHCHEH2CHCHZ. This R group'is not fisted in-any of ‘claims. The fifth:substituerit

listed Tor compound 5G:is -CH2CHZCHZCHS: iy compound 17, Bodor teaches away

the-substituents-exactly” which:is:a:true comment. Our-argument, why would:
someone-skilled inithe artlook atBodor's:compound 17 and reduce the number of

side:chains'to-4.and saturate two:double bonds?
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Regarding clain 13, compound 8f parg’ [0027] wherthe R is CHS in

farmutatwe get

compound 17, Bodor teaches away. fron the'claimed subgroup. in compourd 17-

Bodor teaches R as -CHCHEH2CHCHZ with two double bonds. There.are no double.
bonds inicompeund 8l. WWhei the R3 group.in:compound 6 is CH3, the.ester side

chain will-become:GH2(CH3)CH2(CH3) and not as:shown by the reviewer R3-

CH2ZCH2CH2CHE. Claim 13:does not claim CH2{CH3)CH2(CHSy as an R group.

In'compound 17, Bodor teaches. away from this subgroup: In compound 17,
Bodor teaches: for-CHCHCH2CHEHZ with twordouble bonds :and noside’branching.
Since there are no double bonds in'compound-6l, and considering the reviewer's
gamment “ut:the compound of Bodor 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 61 not clearfy justified

Regarding claims 14 and 18 since-Rawas-Qalaji teaches:away from the use:
of:any prodrugs in-fastdissolving tablets orfilms, we haye amended the-clairrto

inglude the'Lag Prvalue in the range of about0:5-6:0. of a prodrug in theclaim and:

omit epinephring. The:problem with gpingphrine s that it has @ very Tow log P
{highly hydrophilic) and: cannat be absorbed by the Gl tract: in.addition; within.the Gl
tract; it can be oxidized inthe intestinal lumen-and ganlose its-efficacy: Bodor
teaches about using-epinephrine prodrugs rectally to treat hemorthoids and fo

overcome the stability problem. Bodor dogs not-teach about thessystemic

about the-use of epinephrine in fast dissolving tablets but does notteach about using

Log P'to evaluate epinephrine:or thedesign of new prodrugs toimprove:systemic
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membrane permeability by increasing. lipophilicity-of the'prodrug molecules. itis
highty unlikely for someone skillfil in‘the art to combine the teachirigs of Rawas-
Qalaji'and Bodor with log P-and propose that increasing log: P between 0.5:6 can:
increase sublingual psrmeability. Consequently; the presently formatted claims arg
riot disclosed ‘or siiggested in thie: priof-art:

Claims 19-22 structure 4-(1-hydroxy-2-(methylaminojethyl)-1,2-phenylens
bis(2,2-dimethylpropanoate was deleted. The remaining compounds-are-not
disclosed:or suggested in‘the citedart,

Applicant respectfilly suggest thatthe pending claims 4re riovel, inon-ohvious

and have technical applicability:

20 Duidley Suite-803

Memphis, TN 38103 USA,
Telephonie No: 901-371-6664
Email sfentress@veritaygroup.com.
Dated: 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 ACTION as well as, where applicable, item 5 below.
International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year)
PCT/US 17/60761 09 November 2017 (09.11.2017) 13 November 2016 (13.11.2016)

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 of a total of Q ¢ sheets.
l:] It is also accompanied by a copy of each prior art document cited in this report.

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

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

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

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

2. I:] Certain claims were found unsearchable (see Box No. 1I).
3. [:] Unity of invention is lacking (see Box No. H1I).

4. With regard to the title,
the text is approved as submitted by the applicant.

I:] the text has been established by this Authority to read as follows:

5. With regard to the abstrac‘t,
PZ{ the text is approved as submitted by the applicant.
I__—l the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant
may, within one month from the date of mailing of this international search report, submit comments to this Authority.
6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No. 2
as suggested by the applicant.
as selected by this Authority, because the applicant failed to suggest a figure.
[:] as selected by this Authority, because this figure better characterizes the invention.
b. D none of the figures is to be published with the abstract.

Form PCT/ISA/210 (first sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT International application No.

PCT/US 17/60761

A. CLASSIFICATION 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) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

See Search History Document

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
See Search History Document
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Box No. Il Priority

Box No. III  Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
Box No. IV Lack of unity of invention

Box No. V  Reasoned statement under Rule 43bis. 1 (a)(i) with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

Box No. VI Certain documents cited

Box No. VII Certain defects in the international application
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Box No. VIII Certain observations on the international application

2. FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of 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 writtcn
opinions of this International Searching Authority will not be so considered.

if 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, with amendments, before the expiration of 3 months from the date of mailing of Form
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.
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Box No. | Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of:
[Z] the international application in the language in which it was filed.

[:l a translation of the intemational application into which is the language of a translation
furnished for the purposes of intenational search (Rules 12.3(a) and 23.1(b)).

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to
this Authority under Rule 91 (Rule 43bis.1(a)).

3. D With regard to any nucleotide and/or amino acid sequence disclosed in the intemmational application, this opinion has
been established on the basis of a sequence listing:

a. |:| forming part of the international application as filed:
[:l in the form of an Annex C/ST.25 text file.
[:l on paper or in the form of an image file.

b. [:l furnishcd together with the intemational application under PCT Rule 13#er.1(a) for the purposes of international
search only in the form of an Annex C/ST.25 text file.

c. D furnished subsequent to the international filing date for the purposes of international search only:
[:l in the form of an Annex C/ST.25 text file (Rule 13¢er.1(a)).

[:] on paper or in the form of an image file (Rule 13¢er.1(b) and Administrative Instructions, Section 713).

4. El In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copics is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:
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Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations 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)methyl]benzyl 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 CH2CH2CH3 (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, it 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 in 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, it would have been obvious to a person having ordinary skill
in the art to prepare the compound with the CH2CH2CH2CH3 substituent by routine experimentation in order to identify the compound
with the preferred physico-chemical properties for commercialization.

Regarding claim 13, Bodor teaches the compound of claim I. Bodor further teaches the compound comprising: a compound as depicted in
a formula 61 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 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 in 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-QALAJIY).

Regarding claim 14, Rawas-Qalaji teaches a method to deliver 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) 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 fim. 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 farmulation with
the prefarred physico-chemioal properties for cunniiclailzation.

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 sublingua! 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--
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Box No. VIII Certain obscrvations 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 of the H on NH. This could represent a subscript number or 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 atom is represented with capitol C and lowercase | as found on the periodic table of the elements. The presence of "CL" in
claims is not proper, but is interpretad 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, Clil, CCLCLCH3, CH2CHCH3CH3, CH2CHCLCL,
CH2CHII, CH2CCLCLCL, CH2Clil, CHCLCL, CHIl, CCH3CH3CHCH3CH3, NHCCH3CH3CH3, NHCHCH3CH3, SCHCH3CH3,

SCCH3CH3CH3
The meaning was not unclear for the following species:

H, CHCH2, CHCHCH3, CHCH2CL, CHCH2I, CHCLCH2CL, CHICH2I, CH2CH2CH3,
CH2CL, CH2I, CH2F, CL, I, F, CH2CHCH3, CH2COCH3, CH2COCL CH2COI, CH20CH3, CHICH3, NHCH2CH3, NHCH3, SCH3,

SCH2CH3, CH2C6HS and C6HS

For the purposes of the search and the opinion the group CH2CCH3CH3CH3 was interpreted to mean -CH2C(CH3)3 and the substituent
group CCH3CH3CH3 was interpreted to mean C(CH3)3.
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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 (co! 1, In 7-10, The use of the
Compounds of Formulas (I), (1) and (ill) hereof as topical anti-inflammatory agents), but Bodor does not teach buccal or 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 processes) 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 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 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 sublingua! 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), (I1) and (1ll) hereof as topical anti-inflammatory agents), but neither Rawas-Qalaji nor Bodor
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.

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 in a patient in need of anaphylactic treatment (para [0139], In 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-Qalaiji in view of Bodor.

Regarding claim 15, 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
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 in the range of about 0.5-6.0.
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 in 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 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, 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 in 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 in 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.

--Continued in next Supplemental Box--

Form PCT/ISA/237 (Supplemental Box) (January 2015)

EX2012, Page 151



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 in any of the preceding boxes is not sufficient.

Continuation of?
--Previous Supplemental Box--

Regarding claim 18, Rawas-Qalaji teaches the method of claim 14 (see above discussion). Rawas-Qalaji further teaches the method
further comprising: providing said epinephrine drug (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), but Rawas-Qalaji does not teach prndrug of epinephrine. However, 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). 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 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.

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
listed: CCH3CH3CH3 (co! 5, preferred compound (1) 3,4-dipivalyloxy-a-[(methylamino)methyl]benzy! alcohol), and wherein the compound
is formulated in a dosage form for rectal administration (co! 1, In 12-21, the present invention is directed to certain selected
sympathomimetic amine compounds which quite unexpectedly have been observed to exhibit anti-hemorrhoidal activity when rectally
administered to a warm-blooded animal), but Bodor does not teach wherein the compound is formulated in a unit 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 listed: 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, brimonidine or dipivefrin; see also separately attached supporting document entitied PubChem-CID-969492 for the structure
of dipivefrin), and Martino further teaches wherein the compound is formulated for sublingual or buccal administration (para [0011],
placement of the tablet in the sublingual or buccal spaces is preferred), but neither Bodor nor Martino specifically teaches wherein the
compound is formulated in a unit dosage form. However, it would have been obvious to a person having ordinary skill in the art to prepare
the compound as formulated in a unit dosage form in order to identify the dosage form with the 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 in the 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.

Regarding claim 20, Bodor in view of Martino teaches the compound of claim I9. Bodor further teaches wherein the compound is the
fourth compound listed in the instant claim: 4-(1-hydroxy-2-(methylamino)ethyl)-1,2-phenylene bis(2,2-dimethy1propanoate) (col 5,
preferred compound (7) 3-(trimethylaceloxy)-a-[(methylamino)methyl]benzyl alcohol), and a pharmaceutically acceptable carrier (col 10, In
15-17, Claim 40, compound is topically co-administered with a nontoxic pharmaceutically acceptable rectal carrier). Rawas-Qalaiji 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 fiilm. 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. It 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.
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Regarding claim 21, Bodor in view of Martino teaches the compound of claim 19, 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 150 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 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-chemicat
properties for commercialization. It 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-Qalaiji further teaches the use further comprising administering the formulation to a patient in 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 in 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: Clor I. US
4,320,144 A to Resnick (hereinafter 'RESNICK') teaches a compound of formula similar to formula 2B and wherein R2 is Cl (col 3, In 13-
47, 1,5-bis[(3-dichloropropanoyloxyphenyl)oxy] pentane), 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]lbenzy! alcoho!), but Bodor does not teach wherein R3 is selected from the group consisting of: CL or I. Resnick
teaches a compound of formula similar to formula 3C and wherein R3 is Cl (col 3, In 13-47, |,5-bis[(3-dichloropropanoyloxyphenyl)oxy]
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 the compound as depicted in a formula 3D (col 5, preferred compound (7) 3-(trimethylaceloxy)-
a-[(methylamino)methyl]benzyl alcohot), but Bodor does not teach wherein R4 is selected from the group consisting of: Cl or I. Resnick
teaches a compound of formula similar to formuta 3D and wherein R4 is Cl (co! 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 three halogen substituents, 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 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: Cl or I. Resnick
teaches a compound of formula similar to formula 4E and wherein R1 is Cl (col 3, in 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 fairly suggest the
claimed invention.

--Continued in next Supplemental Box--
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Regarding claim 10, 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 4F (co! 5, preferred compound (7) 3-(trimethylaceloxy)-
a-[(methylamino)methyl]benzyl alcohol), but Bodor does not teach wherein R2 is selected from the group consisting of: Cl or . Resnick
teaches a compound of formula similar to formula 4F and wherein R2 is Cl (col 3, In 13-47, |,5-bis{(3-dichloropropanoyloxyphenyi)oxy]
pentane), but the compound of Resnick does not teach four halogen substituents with two halogens on the carbony! 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
wherein R2 is selected from the group listed in the instant claim. Resnick teaches a compound of formula similar to formula 6H and
wherein R2 is H (co! 3, In 13-47, |,5-bis[(4-acryloyloxy-2,6-dichlorophenyl)oxy] pentane), but the compound of 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.

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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U.S. Patent and Trademark Office; U.S DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

REQUEST FOR PARTICIPATION IN THE PATENT COOPERATION TREATY — PATENT
PROSECUTION HIGHWAY (PCT-PPH) PiLOT PROGRAM IN A U.S.
APPLICATION WHERE THE USPTO Was THE ISA OR IPEA

Application No.: First Named Inventor: | Hassan Almoazen
Filing Date: Attomey Docket No.: | 24050.0001US
Title of the

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

THIS REQUEST FOR PARTICIPATION IN THE PCT-PPH PILOT PROGRAM ALONG WITH THE REQUIRED DOCUMENTS MUST BE SUBMITTED VIA
EFS-WEB. INFORMATION REGARDING EFS-WEB IS AVAILABLE AT HITR /AW USPTO.GOVIEBRERS HELP T

APPLICANT HEREBY REQUESTS PARTICIPATION IN THE PCT-PPH PILOT PROGRAM AND PETITIONS TO MAKE THE
ABOVE-IDENTIFIED APPLICATION SPECIAL UNDER THE PCT-PPH PILOT PROGRAM.

The above-identified application is (1) a national stage entry of the corresponding PCT application, or (2) a national stage entry of
another PCT application which claims priority to the corresponding PCT application, or (3) a national application that claims
domestic/ foreign priority to the corresponding PCT application, or (4) a national application which forms the basis for the priority
claim in the corresponding PCT application, or (5) a continuing application of a U.S. application that satisfies one of (1) to (4)
above, or (6) a U.S. application that claims domestic benefit to a U.S. provisional application which forms the basis for the priority
claim in the corresponding PCT application.

The corresponding PCT application number(s) is/are: PCT/US17/60761

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) in the above-identified
corresponding PCT application(s)

is attached.
| 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
in the above-identified corresponding PCT application(s)

is attached.
O is not attached because the document is already in the U.S. application.

c. English translations of the documents in a. and b. above are attached (if the documents are not in the
English language). A statement that the English translation is accurate is attached for the document in
b. above.

d. (1) An information disclosure statement listing the documents cited in the international work products
(ISR, WO/ISA, WO/IPEA, IPER) of the corresponding PCT application.

is attached.

O

has already been filed in the above-identified U.S. application on

(2) Copies of all documents (except for U.S. patents or U.S. patent application publications)
are attached.

O

have already been filed in the above-identified U.S. application on
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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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Application No.:

First Named Inventor: |Hassan Almoazen

Il. Claims Correspondence Table:

Claims in US Application

Patentable Claims in
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

lll. All the claims in the US application sufficiently correspond to the patentable claims in the

corresponding PCT application.

Signature

/susan b fentress/

May 6, 2019

Date

name gOUSan B Fentress
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Registration Number
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY
(Chapter II of the Patent Cooperation Treaty)
(PCT Article 36 and Rule 70)

Applicant's or agent's file reference FOR FURTHER
24050.0001PCT ACTION

See Form PCT/IPEA/416

International application No. International filing date (day/month/year) Priority date (day/month/yvear)
PCT/US2017/060761 09 November 2017 (09.11.2017) 13 November 2016 (13.11.2016)
International Patent Classification (IPC) or both national classification and IPC
IPC: A61K 31/137
CPC: A61K 9/0056, A61J 7/0053, A61J 1/035, A61K 9/006

Applicant

Inon Phama, LL.C

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 of a total of 4 sheets, including this cover sheet.
3. This report is also accompanied by ANNEXES, comprising:
a. (sent to the applicant and to the International Bureau) a total of 3q sheets, as follows:

sheets of 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 of the Administrative Instructions).

I:l 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 66.4bis, 70.2(e), 70.16 and 91.2).

D superseded sheets and any accompanying letters, where this Authority either considers that the superseding sheets
contain an amendment that goes beyond the disclosure in the international application as filed, or the superseding
sheets were not accompanied by a letter indicating the basis for the amendments in the application as filed, as indicated
in item 4 of Box No. I and the Supplemental Box (see Rule 70.16(b)).

b. D (sent to the International Bureau only) a total of (indicate type and number of electronic carrier(s))
containing a sequence listing, in the form of an Annex C/ST.25 text file, as
indicated in the Supplemental Box Relating to Sequence Listing (see paragraph 3ter of Annex C of the Administrative
Instructions).

4. This report contains indications relating to the following items:
Box No. 1 Basis of the report
l:l Box No. II Priority
l:l Box No. I1I Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
l:l Box No. IV Lack of unity of invention

Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

D Box No. VI Certain documents cited
D Box No. VII  Certain defects in the international application
Box No. VIII Certain observalions on the international application

Date of submission of the demand

20 April 2018 (20.04.2018)

Date of completion of this report

29 October 2018 (29.10.2018)

Name and mailing address of the IPEA/US
Commiissioner for Patents
Mail Stop PCT, Attn: IPEA/US
P.O. Box 1450
Alexandria, 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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INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY (| International application No.

PCT/US2017/060761
Box Ne. 1 Basis of the report
1. With regard to the language, this report is based on:
the international application in the language in which it was filed.
a translation of the intermational application into which is the language of a

translation furnished for the purposes of:
D international search (Rules 12.3(a) and 23.1(b))
D publication of the international application (Rule 12.4(a))
D international preliminary examination (Rules 55.2(a) and/or 55.3(a) and (b))

2. With regard to the elements of the international application, this report is based on (replacement sheets which have been furnished
to the receiving Office in response to an invitation under Article 14 are referred to in this report as “originally filed” and are
not annexed to this report):

the international application as originally filed/furnished, or

N

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 with 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 listing - see Supplemental Box Relating to Sequence Listing.

&

The amendments have resulted in the cancellation of:

[0

D the description, pages
D the claims, Nos.

the drawings, sheets/figs

D the sequence listing (specify):

4, D This report has been established as if (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, or 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(¢) and (c-bis)):

the description, pages

the claims, Nos.

the drawings, sheets/figs

N

the sequence listing (specify):

5. D This report has been established:

D taking into account the rectification of an obvious mistake authorized by or notified to this Authority under Rule 91
(Rules 66.1(d-bis) and 70.2(e)).

without taking into account the rectification of an obvious mistake authorized by or notified to this Authority under
Rule 91(Rules 66.4bis and 70.2(e)).

6. With regard to top-up searches (Rules 66.1ter and 70.2(f)):
A top-up search was carried out by this Authority on 29 October 2018 (29.10.2018)
D Additional relevant documents have been discovered during the top-up search.
D No top-up search was carried out by this Authority because it would serve no useful purpose.

7. D Supplementary international search report(s) from Authority(ies) has/
have been received and taken into account in establishing this report (Rule 45bis5.8(b) and (c)).

* If item 4 applies, some or all of those sheets may be marked “superseded.”

Form PCT/IPEA/409 (Box No. I) (January 2015)
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Reasoned statement under Article 35(2) with regard to novelty, inventive step and industrial applicability;

Bo: % e gt . :
x No citations and explanations supporting such statement

1. Statement

Novelty (N) Claims 1, 3-14, 16, 18-22 YES
Claims NO

Inventive step (IS) Claims 1, 3-14, 16, 18-22 YES
Claims NO

Industrial applicability (IA) Claims 1,3-14, 16, 18-22 YES
Claims NO

2. Citations and explanations (Rule 70.7)

Claims 1, 3-14, 16, 18-22 meets the criteria set out in PCT Article 33(2)-(3), because the prior art does not
teach or fairly 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 of
the H on NH. This could represent a subscript number or 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.

For the purposes of 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=CHCH2,

Forin PCT/IPEA/409 (Box No. VIII) (January 2015)
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Attorney Docket Number
24050,0001PCT
REPLACEMENT SHEET
TITLE OF THE INVENTION: PHARMACEUTICAL FORMULATION FOR
SUBLINGUAL OR BUCCAL DELIVERY OF A PRO-DRUG OF EPINEPHRINE

Field of the Invention:

[0001] The present invention relates to pharmaceutical compositions for the
5 reatmentof anaphylaxis formulated for rapid sublingual or buccal detivery, ie.,
‘compounds that dissolves ini the oral cavity. in‘'one embodiment, the: delivery vehicle
for the rapid-defivery of the drug to a patient in need of freatment, such as for
example,.a patient i need of treatment for-anaphylaxis,

10 Description of Related ArtInciuding Information

{0002} L’Epine'pﬁriﬁe- is considered the primary cholce for the freatmientof
anaphylaxis which is-a ife threatening-allergic reaction that might iead to death if
uitreated especially in children. A study reported that one:in.every 10,000 children-
has an anaphylactic attack per year. Epinephrine is the drug-of choice for the

15 freatment of anaphylactic shockiin children and aduits. Itis highly scluble in water,
Hhighty hydrophilic.(log P -0:88) and can be oxidized readily. Based on the current
physicochémical properties of epinephrine, the only delivery available in the market
is'intramuscular injection. Theadministration of proper therapeutic agents, such s,
epinephrine must be prompt: This is usually performed through the usage of autos

30 ifjectors such:as EPIPEN (MYLAN) of TWINJECT (SHIONOG! PHARMS, ING.} that
deliver the requiired dose inthe mid-cuter thigh either subcutariecusly o
intramugcularly. However, many disadvantages are reported with the usage of these
injectors suchas: high cost; inacgurate-admiristration, short haif-life; patient’s.fear of
needles, accidental irjections, and unavailability of a sufficient humber of fixed

2% prefiled 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 dre only two premeasured fixed epinephrine doses

{0.15 and 0.3.mg). Receit study showed that:only 17%.:of pediatric patients who
30 have experienced anaphylactic symptoms have used prescribed duto injectors.

1
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Other available daiivery systems such as syringes.of inlater's are also undérused
- due to thejr lack of rapid and-accurate dosing. Therefore; there is growing interest in
the development of an altemative non-invasive delivery system that can easily
provide accurate doses of epinephiine.

5 [0004] Anwar A. Hussain and James E. Truelove were granted patents related
to the synthesis of novel esters of [(methylaminojmethyl] benzyl aleshol which i
epinephrine. The, purpose of the Hussain's ef. al. invention was to develop & prodrug
of epinephrine HCIwith supérior iipid.vs‘aiubility~ to.enhance-penstration through the
-comnea of the.eye to treat glaucorma. Hussaii et ol synthesized four different

10 prodrugs for this purpose (see structures 74, 78, 7C; 7D). These four molecules
were fested in human; rabbit:and horse plasmas ‘and found that 3, 4-- dipivalyl-o-~
[(methylamiric) methyl] benzyl alcohol hydrechioride (structure 7D} shows the best;
penetration profieinfothe eye: Hussain's et. al. didn’t evaluate the.log. P of these.
motecules:nor did they evaluate the:sublingual or buccal permeability o absorptiofy.

15 Their main focus was to develop a prodrug specifically for the eye: Since the inifial
published any new data on'structures 7A, 7B, and 7C: Dipivalyl-a-[{methylaminc)]
‘benzyl alcohol hydrochioride (7D) was further developed into a.drug delivery. system
for glaucoma (Dipivefrin or Propine). Hussain and Truelove selected this prodrug for

20 further develdpmient 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, the secand quality was the rafe of hydrolysis expressed as tw.in-
human plasma was:about 4,800 seconds and the third quality was the tizz hydrolysis
and oxidation in vitro- was 700 and 300 days respectively. In a separate publication

25. {Journal of Pharmaceutical Sciences, Vol. 65, Na. 10, Ociober 1976, p: 1610-1512),
using rabbit:eye homegenate and.compared the hydrolysis among threedifferent
plasmas {humany fabbit, rabbit eye homogenate). |
{0005} Films:that incorporate a pharmageutically active ingredient are disclosed

30 inU.S. Pat. No. 4,136,145 to Fuchs, el al. {"Fuchs"). These films can b¢ formed into a

-sheet, dried and then cut into individual deses. Examples.of specific uses disclosed

by Fuchs include application of the fiims to mucosal membrane areas of the: body,
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including the mouth, rectal, vaginal, nasal-and ear areas. A drug detivery vehicle must
BRIEF SUMMARY OF THE INVENTION
10006} This invention relates to pharmacéutical’ ‘compositions fade by
5. modifying the physicochemical properties of epinephrine in order to €nhance its
permeabiiity through biological membranes (sublingual and buccal membranes).
Several prodrugs ¢f epinephrine are skiswn by modifying the‘tio 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 alky! -¢hdins. The
16 addition of an atkyl group will.enhancé the lipophilicity of epinephrine {increase log P)
and will consequently increase ifs pertieability: through the: biglogical membranes
{sublingual and buccal .f.tiis"s"m::.s'_in;tﬁheE oral cavity). The'3.and 4 positions répresent meta
¢pinephrine. Once:the prodrig peretrates  biofogical membranes: {‘subﬁng{uaﬁ and
15 bugeal), the biological enzyime carboxyesterase will degrade the ester bond and
" release epinephrine for therapeutic achivity. ‘A prodrug is a bivlogically inactive
compound that-can be metabslized in the bedy to produce a drug. On characteristic
of the selected prodiug compounds is fast hydrolysis in plasma.
{0007} in‘another embodiment, the subject matter. includes a iigthod o deliver
20 epinephrine invelving: the steps -of providing epinéphrine in & unit dosage form
formulated for sublingual or buccal administration, wherein the unit dosage form isa
rapidly 'disso!viing; ﬁ!r’h and the unit dosage form provides the pharmiaceutical pro-drug
of epinephrine. More specifically, this: misthod invalves providing pharmaceutical pro-
drug compositions ‘epingpliring in a uni{ dosage form to patients in need .of
25 anaphylactic treatment.
fooo8]T
as depicted in & formula ‘A and g pharmacettically acceptable. carder or a

he'subject miatter incfudes a phaimmaceutical formulation made.of a compating:

pharmageuticaly'acceptable excipient. wherein Ry is selectéd for the group consisting
of. CHa, Ciand 1. A pharmageutical formulation made of: a compound as depicted in a
30 formula B and'aphaimaceutically acceptable carrier or @ pharmaceutically acceptable
excipient, wherein Ra is selected for the group consistiig &f: i .and 1. A

pharmaceutical formulation’ made. of:.a compound as depicted.in a. formuia C and a;
pharmaceutically acceptable carrier’ or @ phagmaceufically acteptable excipient,
3
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wherein' Rs is selected, for the: group consisting of CF and 1. A pharmaceutical
formilation Made of. . compound-as depicted in a formuia D-and & pharmateutically

acteptable carrier or:a pharmaceutically acceptable excipient, wherein Ry is selected
for-the group conisistinig.of: CHs, Civand 1. A pharmaceuticat formulation made of: a
5 compound as depicted in a formula 4E aihda pharmacseutically acceptable carrier or a
‘phamnaceutically acceptable excipient; wherein Rz is selétted for the. group-consisting
of: CHa, Gl :and 1. A pharmaceutical formulation made of: a compound as depicted in
a formula 4F and & pharmaceutically acéeptable carrier or @ pharmaceutically
acceptable-excipient, wherein Ry is:selected for the group:consisting of: GHs, Ctand l,
10 A pharmaceutical formulation made of: a compound as depicted ina formula G and a
pharmageutically acceptable carrier or & pharmaceutically ‘acceptable: excipient,
wherein Ry is sslected for the. grodp consisting of  H. |, Gl CHEH:CHs &
CH2CHICHICHs;, CHBI, CHal and CHoF A phammaceitical formulation made of: a
gompound as depicted in a formula H and 8 pharmaceutically acceptabie tarier ora;
15 phamaceutically-acceptabie excipient, wherein Rais selegted for the group sonsisting
of: H, CHs, Gl and I. A phamiaceutical formulation made of: .a compound as-depicted
in a formula 61 and & pharmaceutically. acceptable carrier or a pharmaceutically
scceptable excipient, wherein Ryis selected for the group consisting of: CI, Larid CHa.
The: compound ‘s formulatéd in a. unit dosage form as a rapidly dissolving film. The
20°  invention further provvid_es use. of the pharmaceutical formulation in a- patient in need
of dniaphylactic treatment. '
BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWING(S):
{08010]  The iriventior cari: be best understood by those having ordiiary skil
in the art by reference to the. following. detailed. description when .considered it
25 conjunction with the.accompanying drawings. in which:
{00017  FIG. 1 shows the generic: cheimical structure:of - biclogically. inactive
compound of this invention,
[00012)  FIGS. 2A-D show. exemplary compounds: of the present invention,
formula A shown as FIG. 24, 4 species.of formuia A -as FIG. 2B, formula B shown as
36 FiG. 26 and a:species of formula B a8 shown as FIG. 20,
{00013]  FIGS. 3 A-D show exemplaty compgunids of the present invention,
formuta C &s FIG, 3A; & spacies of formula C as FIG. 3B, formula D shiowri as FiG.

3C.and a:species of fo

4
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00014}  FiGS. 4 A-D show exemplary compounds of ffie present invention,
forraula E:as FIG. 44, a spedies of formula £ a5 FIG. 4B, formula F shiown as FIG. 4G
- and-aspecies of formula F as shown as FIG. 4D, ‘
{80015 FIGS. 5 A-D show exemplary co-mpa'undS::csf ‘the present inveéntion,
5 formula G shown as FIG. 5A, a speciegs of formula G as shown as-FiG,5B, a species
of formula G as shown as FIG..5C and a species of formula G as shown:as FIG, 5D.
‘Eﬂ@ﬁfﬁi FIGS, & A:D show exemplary compoufids of the present invention
formula H shown as FIG. BA, a:species of farmula H as FiG, 88, formula | shown as
FIG. 8C and a:species of formula as shown as FiG; 6D
10 f00047] FIGR. 7 A-D show Anwar A Hussain and James. E. Truglove
‘compounds. A
{00018} FiG. 8 shows ‘2 stress-strain profile of ‘the optimized epinephting fast
dissolving film.
[00649]  FIG. 8 shows arelease profile of the epinephring fromthie optimized fast
s -dissolving film in 500 ml Simulated Saliva af 37 °C. | '

DETAILED DESCRIPTION-OF THE INVENTION:
[00020]  The present invention may be understaod more readily by reference to
the following detailed descriptiofi of the inverition.  is.to be understood that this
20. desciibed herein, and thatthe terminology tsed hergin is forthe purpose of describing
particular. embodiments:by way of example only and is hot intended to be limiting of
the claimed invention. Also, as used In the specification inchuding the appended
particular numerical value includes at léast that particular vaiue, unless.the context
25 clearly dictates otherwise. Ranges may be expiesséd herein as from “about” or
“approximately” one particular valug and/or to "abouf” oF "approximately” another
particular value. When stich a:range is expressed: another embodiment inciydes fom:
the. one. particular value and/oris the other particutar value. Similarly, when values
are expiessed. as approximations, by use of the antecedent “about it will be-
30 understood that the particularvalue fofms another embodiment.
{08021])  These and other aspects, features-and advantages of the. irivention will
be understood with reference to the detailed.description herein, ‘and will be realized
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by means of the various sleffenits and corabinations particularly pointed out. in the

5 &s claimed. Unless defined. otherwise, all technicaland scientific terms used Herein.
havethe 'same meaning as commonly understood by’ one. of ordinary skill in the ‘art
to which this irvention.belongs. Reference will now be made: indetail to the presently

preferred embodiments of the invention, examples of whichi are: illustrated in the
accompanying: drawings. Throughout the following detailed description, the same:
10 reference:numerals refer ‘to the sanie elementsiin all figures.
[00022] T present invention provides a novsi biologically inactive.cofipGund
that.can be metabolized in the body ta produce a:drug that Has tie biological activity
of epinephring; Epinephrine.acts:on nearly all body fissues: Ifs actions/vary by tissue
type:and tissue expression-of adrenetgicreceptors. For'ekample, high:levels.of

15 epinephring cause smooth muscle: refaxation in the aifways:but cause contraction of
‘the:sooth muscle thatlines most artericles. The present subject tatter relates to.

permeability through biological membranes (sublingual and buccal membranes. FIG.
1 shows the generic chemical structure of a biologically insictive compound:of this
20 invention; whie Table 1 shows exemplary prodrigs of epinephriné:miade by -
miodifyifig the two hydroxyl (phenolic) groups in positions 3:and 4 on the benzene:
ring along with Log P-values-or a pharmaceutically acceptaple salt thereof. The
ahd more preferably between 1:0-5,0. This range was listed as a tablg of marketed
25 . sublingualtablets:and films in-Ashraf et al “Conisiderations in developing sublingual

caleulated mamemat;cauy by the use of PERCEPTA PLATFGRM softwars (ACD
30 Labs, Toronto, Ontario; Canada),
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TABLE ¢

B

"R=CHCHz

R= CHzCOCH‘;

R=CHCHGH

TURECH2COC! |

 "R= CHCH:CI

R=CHzCOI

R= CHCHal

R= CH2OCH:

RE CHCICHSCI

_R=CHICHa.

TRE CHICH:

RE CCIGICHS T

R= CHCHCHICH:

iR=CHCHsCHaCHa .~ &
R= CH)CCHaCHICHa: (1 42,55

TRECH.CHCICE
TR=CHpGHIT T
R=CHCCICIGT

"TRECHCIL

“RECHCIC T

R= CHIT

R=: i
§9H3CH3CHCH3CH3 ¢

R NHCCHsCHzCHa :

e

,R"'CHFCHFF

R-—SCHzCHa B

UR=CHiCHCH:

_R=SCHCH;CH3

' R="CCICICHEICI

R= SCCHyCHsCHa

CRECHCHT T

R= CH‘)CsHs

i Srololeltel

R= CiHs

;[00023]_& prosdrug.is:a-defivative of epinephrine selected for fast permeability’
through-sub-lingual and buccal membranes { /g a:compotind that dissolves:in the

oral cavity) and fast hydrolysis (halt-ife tinrange from 16 minutes) by plasma

enzymes to form epinephring when delivered, These characteristics afe physical

properties of a compound that is.useful to be-formulated in-a:unit dosage form as &
rapidiy dissolving film. Now referfing to FiG. 2, derivatives of epinephrine are shown.
Ffﬁlﬁ»v showing structure A répresents di-ester derivatives of epinephirine where

th-e.Rr ¢an bea short aiky}-chain of'CHag CH2CHs, CHe'G'Hchs, or"C‘H"z@HzCHaCHa

(memylamnne)ethyl) 1?2fphenylene.bts{3 memyibutanoata} having az-CchP;..z.m' 14

shown as FIG. 2B. FiG. 2C, showing structure B represents derivatives of

7
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epinephrineé where Re = CH3, Ci or'l: A representative moleculé of this-group of
:c‘ompoﬂunds is-4-(1-hydroxy-2:(methyilaming) sthylj-1,2-phenylene bis(3;3-
dimethyibutanoate) having 3. CLogP:2.8094 shown as FIG. 2D. Adding K, CHa, Clor
1 change thé Log P of the prodrug ‘and adds a non-toxic moiéty to the molecule. The
5 rate-of hydrolysis of each ester canincrease or decrease depending on how the
atom'in position Re-irifiierices the ester group
[000224) Now referiing to FIG. 3, derivativés of epinephrine dre’shown. FIG. 34,
showing structure-C represents a derivative of epinephrine where:Rs = Clor i, A
representafive molecule of the group is: 4-(1-hydroxy-2-(methylaminojethyl)-1,2-
10 phenylene bis(2,2-dichloroacetate) ‘h‘avi_ﬁ@ a GLQQP-; 1.4494 shown as FIG. 3B. FIG.
3C, shiowing structure D represents a derivative of epinephirine where Re= Clori. A
,rgprese.ntaQV'efmglec.u{e:of the grotps.is; 4—{1 4hyd,r,e>:<y;:25~__(mathyEamiho)ﬁethyl)e‘3.-,2-7
phenylene:bis(2,2, 2:trichioroacetae) having-d CLogP; 2 8554 shown as FIG.3B. The
molectle that shows fast permeability through the sublingual arid biiccal membranes
15 and fast hydrolysis by the enzyme is a‘physical property of-a gompotind that is-uselul
to be:formulated in a unit dosage form as a'rapidly dissolving film.
{00025} New referring ta FIG. 4 derivatives of epinephrine are:shown. FIG. 44,
showing structure E represents. a derivative of epinephring where R1'= CH3, Cl or
1. A representative molecule is: 4-(1-hydroxy-2-(methylamincjethyl)-1 2-phenylene:
20 bis(2,3-dimethylbutanoate) having a CLiogP::2.6294 shown as FiG, 4B: FiG. 4C,
showing structure F represents a derivative of epinephrine where Re =.CHa, Clort.
A representative molecule is: 4-(1-hydroxy-2-{methylamino)ethy)-1,2:pténylene
bis(2,2,3-trimethylbutancate) having a ClagP::3.4274 shown as FIG. 4D. The
molecule that'shiows fast:permeability throtigh the sublingual and buccal membiaries
25 and fast hydralysis by the enzyme is @ phiysical propenty of & compound that is useful
to.beformulated in a unit'dosage form as-4 rapidly disselving fim.
{00026} Now reférring to FIG. 5, derivatives of epinéphrine ars shown. FIG. 55,
showing struchuré G 7epresents a derivative epinephrine where Rs =H, 1, €1 ,
CHaBH2GHs & CH2CH2OHCHa, CH:2CI, CHt or CHzF . Representative molecules
30 #re: 5G4 (1 -,hy;étr‘m’cy;2~(methy_!amjno) ethyl) 1,2-phenylene dicarboniodidate having
a Clog: 1.084.(FIG. $8).. 56’ 4-(1 »hydroxy‘~2-'(meih}{!amim-ethylM ;2-phenylene bis
{2Hiodoacetats) having a CLogP: 0.3834 (FIG;:8C). and Structure 58" 4-(1-hydroxy-
‘2-methylamino)ethyl)<1 2:phenylene dibutyrate) having a ClLogP; 1.2134 (FIG. 50):
8
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{00027} Now referiing to FIG. 8, a derivative epinephrine.is-shown. FIG. 84,
showing structure M represents:a derivative of epinepitinie whiéré. Ry % H, CHg, :Cl

{1-hyd rcxy*?ff(me'ihyllaimian;)};efthyI)f-‘i 2-phenylene

or L. A representative example is: 4

f‘s: = €l Lor
“1;2-phenylene:

CHa: A rfapresentatw.e ex_ampte.. s: 4:—(_1,—' 'y .oxy.-z.-(.methylammg)_em'
bis(2-methylbutanoate) having a CLogP: 1.8314 shown as FIG. 6D
00028  Noweferring to FIG. 7; the compounds:of the:invention as.shown'in
US patent’3,809.714 and US patent. 3,825,583 hereby incorporated by reference..
A& 4-(1-hydroxy-2-(inethylaminojethyl):1,2-
phenfyene diacetate having a DLogP: -0,9026, 78 4-(1-hydroxy-

10 Representative molecules ingh

2{meéthylaming)ethyl)<1,2:-phenylere bis(2:methylpropanoate) having a CLogP;
Q:773300; 7C-4-(1-hydroxy-2-(methylaminc)ethyl)- phenlyene d:preplonate havmg
a ClogP: 0.1554. 7D 4-{1- hydroxy-z-{methyiam oyeth e

a5 dimethyloropanoate) having

20

25 phammaceutically asceptable carrerior 8 pharmaceutscauy-accepiabfe»exci’piem: A
rpharmaceutxcal formulation made of a compound selected from the group cofsisting.

Q»Imethy}amino)ethy'i)-ﬂ ;'{i nylene

{methylamina)ethylj1, 2
20 (methylamiino)ethylj-1,2:phenylene bis(2,2-dimethylpropanoatey, and.a

phannaceutncalty accepiabie carfier or:a pharmaceuttcal!y accepiable exc;p:ent
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TABLE 2.
R LogP

Structure TA R=:CH3 -0.87

Strugtiire: 76 R= CHaCH3 +0.09

Strugture 7B R= CHCHCH3. +0.79-
Strcture 70 R= CCHaCHiCHa: *1.49"

[00029]  The pressit invention further provides a pharmaceutical cormposition
made of at least one compound. oF mixture of compoimds of the: invention in a.

pharmaceutically acceptable carder-thergol. The invention features & pharmiaceutical
composition. in unit dosage-form formulated for sublingual .or buccal ‘administration.
THe d“ei‘é-very sysiems -'i'h'ciu“d'e‘ fast dissoiyi;ng films, oraldissolving tablats, inhalation,
; s present invenition

e treatment in
a pa,tg,_e_nt, ,ﬁugh,zasz for‘a- pedlatnc;er g‘e_rxatn,c., patl.e,nL -A‘typtc-;_a!; rap(d!.y dissolvirig-film is

riage. of a drug, a water-soluble polymer; a, plasticizer, a safiva;stimulating agent, a

sun‘actam and otherfillers such as. sweetenmghagents and.ﬂavors in case of bifter taste

D.tsmtegramé .F-t!m:..oi Leyp..c_e_tn.zme; H:ydrechbﬂde,, ;Phacma.cfa, .ve_!;.; 2-{;.00_. 2, Pp. _208,.-

Jeo030] For the prasent: invention, the. drug is epmephnnev a prodrug of

& typical dose: of

treatment is 0.3 t0 8.5 mg in adults ard 0.01 mgikg: up ‘te & maximum of 9 3 mg:in

children administered through intrariuseal;
epinephiine (5.9 % wiw) areUsed as the dosesize. This quantity is-calculated for 6-7-
year-old child according fo Clark's rule Pediatr

it dose = Adult dose x (child’s

weight/ 150).
{000031]  Atypical dose of 40 mg was based on 4 study in rabbits that:showeg a.
dose bioequivalence bishween a 40mg epinephring tablét administered sublingually

10
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and 0.3 mgz:epjmephr‘insiad‘mihisjtéred intranitiseularly using Epi pen. injectors, Rawas-
reach maxinitim epinephrine concentration after a 0.3 mg EPIPEN (Mylan. Specialty
L.P.).injection: in ghildren is’ reported at 842 minutes. In-another study, :maximum

plasma. epinephring contentration is reached within 34+14'minutes:using 0.01 mgrkg

dose injection of epinephrine subcutaneously in.the deltoid regior:

{00032] Thie polymer and the optimal amount of polymer areiselected to:obtain
& non-sticky and functional filin.. A film-forming polymer should have good wetting’
property, high spread ability, good feeling:in the mouth and should be safe and non-
irritant. Many studies have showed that polymer. content of at-least 1615 %.is

niegded iti ordér to formulate proper film:of proper thickness after drying in'order to
peel the-film off from the release ling. in one Exemplary emibodiment, the polymer is
2 water:soluble modified hydroxypropyi starch that is.specifically manufactured for

aquecus film coating:in immediate release solid oral dosage forms.

[60033) A plasticizer is Lised'to form the. rapidly dissolving film. The: plasticizer
enhances the flow of the polymer and improve thie tensile strength and'elongation of
the. fill..Several piastic‘izer_s_,arec_o_mm,on'iy'used in raptdly.dissolying, film preparation
stich-as glycerol, di-butylphthalate, and poiyethylens glycols and they are usually:
used up 1020 % congentration of.dry polymer weight.

[00034] The function of the surfactant is'to fééil itate the solubilization.or wetting
of the film and subsequently causing the film to disintegrate quickly, releasing the
drug fo be absorbed through.the buccal cavity. Surfactants’ can iriclude. Twesn-80,
which is & coriplex mixtire of polyoxyetnylene ethers:used as emulsifiers or

dispersing agents.in pharmaceuticals..

[00035]. A saliva stimulating agent used:to facilitate the delivery:of the drug
using & rapidly dissolving fitth to the patient: Other fillers, :such as sweetering agents

and flavors in case.of bitter-taste drugs arid colors.are added to the rapidly dissalving
Hfilmrto facilitate. the delivery of the. drug using arapidly dissolving film to- the patient;
Typically, acids such.as citri¢ 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 Ravor are:used for taste; masking. Xylitol is an
effective sweetening agent which has egual sweetness to sucrose.

11
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hydrophitic poiymer soiubmzes epmephnne HEY, form a high: wscosﬁy gei that
spreads well as-we castthefilm:and lead o & non-stcky dry-fim:afterwater
evaporation. T'ih‘{s‘-poiymer doesi't have:ang oxyethylerie grolips that ¢an premate:

.

that promiotes water adsorption.

The other ngredients added such as tween, glycefin decreased the rigidity of-the film

and improved &lasticity. sodiumymetabisulfite.  was added to prevent and Io
oxidafion-of epinephring HC! in the-filr, The citric acid Brings thepH of thesgel fo'the
10 maximun stability. range Yor epinegtirine. The percentages of the polymier. are-shown

in.{Table 3). The polymer perceritages aré (ézo;, 25, 27-and 30 %).of the:total

15 {00@38}

mgredsem

Use p.fi: P Fa s

Epinephring HG) Drug Y 59 59 59
Sodium Antioxida
Metabisulfite. nt:

Film-:

7y roxyb’répyf forming 20 % 27 10
starch) ‘polymer

Plasticize
t
Surfactan

Glyceriiy

absorptio 0.5 05 05 05
n inoral
cavity

Sedium Cifrate

Vonobasic Buffer 05 05 05 05

12
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Swesten

i 10 e 46, 10
er . LY

Xilitol
Tutti Frutti Flavor 6 6 6 B

Waler 462 412 392

Gly,c;eﬁn:igaus‘ed as: ?'a‘-p!as'tiri‘zer'i"(o'-’providéthé bréﬁé‘rieias’ticiiyforffh‘*e’-

;ep}jnep;hr’iz_wje‘ ?r‘é pt’; Qxiid_aﬁqnizofé ép agquetuS; soluﬁons resulls in a
colored inactive product iwhich has been répotted. Therefore, diﬁerenti_ypes,;:ot
-antmx;dants are usediin the comimercial mjectors suich as-sodium %mefaib'is“ulfité,

emb_oq:_ment, ihe a_dqu_ign o_f -S.o.dmm m.etablsu_ﬂxte. _St,abmzes_ -the ﬁ{m.,
{60044} However, filris formed by formulatichs. 1, 2:and 3:are too-sticky after

dryirig tendering them unusable. Formulation 4, havirig 30 % polymer content;
formed-a smiocth;, transparent, flexible &

-uniformy film and:therefore itis selected

for further testing. The difference in stickifiess is clearly-related 'to the-variation of the:
polymer content. THis-comes in agreemerit with a previous study that:showed that
using 22.5%.0f LYCOAT golymer-formed a thin:and flexible:but sticky. film atithat
congentration conclliding that:a higher percentage:of polymer is néeded,

{00042} Physical properties of the filin prepared by formulati

-aresevalyated.

stch. a$ elasfic modulus, thickness, content unifo ssolutign tinie.

Assessmg these parameters is esséntial todetermine the. efﬁc;ency ang. usabzhty of
the film by patietts: Elasticmoduls i first studied s i repiesents a clear measure

0f the stiffness level of the film, 1tis calculated as the ratio-of the applied stress over

strain ona: spegific section.

13
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[00043]: Elastic's modulis= {Force at corrésponding strainfcross section-ared)
x4 {corresponding strain).
[00044]  Now refenring toFIG. 8, the profile of the film is illustrated showing &
smdllingrease in the applied strain to the filmcauses a quick increase in stress
kS reachlng a'value of 0.1 MPg at 20 % strain level. As the strain increases further
> 20°%, theincre: radually:-until it reaches a

semi:plateau at value 0:16 MEa where %.siress is 80°%. The value:of elastic
modulus is determined:at 1,325 MPa which is aniindication of very good flexibility-of
thie filr. (Table 3).

10 [p0045]  Table 4; List'of physical properties of the optimized film

Elastic:Viodiilus. 1.32550.2 MPa
‘Thickness 0.2940:01. mmv:

Content Uniformity- 93% % 10%

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

with-very $mall margin: of variability which is:an indication:of thechigh uniformity of the
15 filtn (Table 4. A maximuni thickriéss vatiation of 5 % is permittediinttie preparation

of the: rapidly:

ssolving film. A uniform thickivess across the:filrri a8 it ditectly
correfates with the.aceu )
at 93'% £10.indicating High!
{Table 2}, 28 a limit of 85 <115 % of content wriformity is-acceptablée according to
26 USP.
{o0047] Now referringto FIG. 8, the dissolution profile of epinephrine from the:

f the:dose in the:filmy. Drug:content.infilm is measured

el of consistency of epinegphrine dose:

filmm i terms 6f rate ard extentin simulated saliva is détermined on. six.samples of
‘the optimized film. Morethan 90.% of epinephrine is released from the film within 7.2
minutes.

25 [00048] Taste and.disintegration time:of the-optimized film:are-evaluated on'6
Voluriteers (Table 3). THe.disintegration timeis the time when the film:starts to brealc

14
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orted 10-30 seconds disintegration time (Tabie 3)..
& 'set by United State Pharmecopeia (USP) for
disintegrationtirria of oral films{not exceeding 30 séconds), Bitterness of
epinephtine i§ masked efficiently according fo:valunteers commerits: (Table 5).. Four

ies with the fegulaﬂon

yolunieers sensed no bitterness of the film while the:other two. volunteers:reported
slight to-very sfight sensation.of bitterness; Moreover, no tongue €onstiction is

rapidly dissélving film In taste masking the bittémess of epinephrine and 4R

indication of strong: potential for using a rapidly dissolvirig fim as-a replacement.

therapy of epinephring injections ot children;

[00048)  Table'5:/n vivo taste and disintegration time evaluation of the

optimized epinephring FDF .

Toﬁgué'"'

Volunteer |  Bitterness: | | Disintegration Time |

Consmctlon

i ; None. Notie ' ~4D séconds.

7 None | None | ~MDseconds

3 I S‘EQN Naone o ~205econds

4 | Nore © Newe |  ~30seconds

5| Veyslight |  None | %20 secotids

" . - None ; ngé; ;30: P :

[ooeso} Materials--Epinptierine hydrochioride; sodium mistabisiifite, sitic-acid

mionohydrate and sodium citrdte monebasic are gur,c,?}aseds-from‘.@gma Aldrick (8t

Louis; MQ): Lycoat® RS720:is obtained fiom Roquette (Lestrem, Feariéé). Glycerin

and tween 80 are purchased from Fisher Chemicals (Pittsburg, PA). Xyiitol is
purchased-from Gallipot (St. Padl, MN). Tulti Frutli is pbtaihed from LorAnn Qils
{Lansing, MY). Film-Preparafion—Several rapidly dissolving films: aré prepéred by:a
solvent castirig techhigue to'chioage the-eptimurii film: formulation; The formulation
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composxtzons bfthe: raptdly d;sso!vmg-f im. are: menncned ifi Table 3. LYCOAT and:
i Wa ‘ ; tor for two

da-y:«at; room tem-perature, T.,h,e‘ mixture is then placed ‘again in a-a-s,ionicat'o,r:?fgh 40
minutes. The mixtureis:then spread orito a-checkered paper covered by plastic

sheet'using a stainless-steel bar appiicator. The film is left to dry ovérnight and is cut.
into 9:mm? small film, strips:

100053} Priysical properties-The thickness-and elastic:modulus of the-optimized
film:is;evaluated using Dynariic:Mechanical Analyzer (Q800. DMA, TA instruments;
New Castié, DE). This is important to-evaluate tensite properfies of thie fifms. Three
strips of the Gptimized films are tested:at 25.°C according toASTH.]

erpationat Test

Méthod for Thin Plastic Sheeting (D:882-02). Each filnvis positioned between the
grips of the instrument. The preload force s setat .01 N'ard the findl force:at 15N.
The initial grip’-s;eparaﬁon is setto. 60 mm and ‘crosshiead. speed'is sét:to 500:

'.iarce-qper it .:ace;a.,‘(M P.;.a_’)?,,
{08054] Drug content uniformity: Specificiareas arg cut‘from six différent-fime
and weighted to calculate the estimated amount of druig.in each area. Filiis are-then

contentids: assessed using Ulem»1240 Uv V;s Spectrophotometef (Shn
Japa

ol

;:zat aneiength 280 nm., Epmephnne content is determmed by caicusatmg the.

Fthedissolution fedia is set{0:37 C and Tpris.
set o '50 Tpin. Samples are taken at-different tire points througholit the: time-of the
axperiment (15 mifs); and: the amount ‘of epinephiring reléased in the media is

detétrmined by UVmii1240 UV-Vis Spectioptiotometer (Shifiadzu, Japan) at 280

16
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tability of optimized

[06056]  ‘Human taste pansl--To-evaliaté the pa
‘epinephrine film, a taste evaluation study is perforried on six healthy velunteers. The
study is carrigd aut in accordance with The Code. of Ethics. of the World Medical.
Association {Declaration of Helginki), arid all volunteers.are informed in:advance:of

5. the retated details:and fié goal of the siudy and their consents are.obtained.
‘Wolunteers.are asked to place the film onithe.ifiterior Strface of- tgir-buccal cavity
(¥1211] 8 ted. Volunteers then rinsed their mouths With drinking

water. Vo!unteers have to repoittheir findings: of the presence of bitterness ornot,
fanya.’;gngue restriction and fiow [ong:it fook for:full digintegration of the film.
16: [00057]  Egquivalenf elements can: be substituted for the enes set-forth above
such that they: perform: in .substantially the same marniner i substantially the same
way for achieving substantially the same result, It is: believed that the system and

method: of the: presen« invention and many of its

understood by ithe ;f@gegoxng- description. it is afsp § 'I:eved that :t wm; 'be apparent

15 fﬁa’f‘ﬁéi‘i"oﬂs‘-‘ c'hahg’es may bp-'ma-d‘e“ in the form; consfnictior; and. arrangement» ofthe:

Wl.t.hm:!.?; 5@@&@!!19; all of ity mai.e.nai .ad_v_antag:es-... T,he ferm pgc.em b@fgse ;desgmbed

being merely .exemplary and explanatory embodiment theredf. it is-the intention of

the following claims to:encompass: and include; such changes.
20
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1. A compound formulated as-a pharmaceutical composition in a unitdosage form
configured for sublingual or buccal administration of a Formula;

wherein R is-selected from the-group consisting of; -CHCH3, -CHCHCH3,<CH2-CHe-

Cl, -CHCH, ~CH{CHCHz (C1);, -CHICH2(1), ~CH(CH3)CHa(CHa), -CH2G{CHa), -

CHaCH2CHs, “CH2Cl, -CHal, CH2F, H, C1, 1, F, -CH{CHs)CH(CHg)2, ~CH(CHCHIC:, -
CH{YCH(z, -CH(F)CH(F)z, -CH2GHCHz, -C(CH:CHICHz, “C(1)CH():, -C(ENs, Cll)a. -
CH2COCHs, -CH2COCH, -GH2C0(). -CH20CHs, -CHRE}CHy), -6{CHx(CH3), -
CHZCH(CH3)2, -CH2CH(Cl)z, -CH2CH(l)z, -CH2C(Clja, <CHZC(1: ~CH(CHz, -CH()z -
C(CH3)2CH(CH3)2, -NH-C(CHa}3, -NH-CH{CHs)z, -NH-CHzCHs, -NH-CHs, ~SCHy; -
SCH2CHs, -SCH(CHB)z, -SC(CHa)s, -CH2Csts and -CsHs or 3 pharmaceiitically
acceptable salt thereof, wherein said compound has a Log P value in'the range of
about 0.5:6.0. '

3.The compound of ¢laim. 1 whergin the compound is formulated in a unit dosage form -
as d rapidly disselving film,

4.Use of the pharmacetitical corfiposition of claims 1 or 3 in a-patient in need of

anaphylactic treatment.
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5.A compound of a Formuld:

HO, /NH CH3

excipient, wherein:R. is-selected for the group consisting of: CHs, Cland I,

s 6, Acompoiind of a Formula:

NH.

-
Q.

‘CH3

Mx

1
HS

o
OWM\\:»/’/) \ /

o
$4
(@]

and a pharmaceutically acééptable:carrier or a pharmaceutically acceptable
excipient, wherein:Rz is selected for the:group conisisting of: CHs, Cland 1.

1o

18
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7. A compound of a Formula;.

5

and-a pharmaceutically acceptable carrier or a pharmaceutically scceptable

excipient, wherein Ry is selected for the group:-consisting of: Gland 1.

10
20
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9. A.compotind of a Formila:

Ha, NHecny

A

and a pharmaceutically acceplablecarrier or a pharmacsutically adceptable
excipient, wherein R« is selected for the.group consisting of: CH3, Cl.andf.

5 10: A compound of a Forilad

anid 3@ phafmacetically acceptable carrier or:a pharmaceutically acceptable:
excipient, wherein Rzis selected for:the groupconsisting.of GHs, .Gl and' .

10

21
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11. A compound of a Formuia:

and a pharmaceutically acdeptabie: camier or'a.pharmaceutically aceeptable
exciplent, wherein i is selected for the:groupconsisting of; H, I, Cl, CHeCH2CHs
CHzCH2CH2CH3, CH3Cl, CHat and CHAF.

[}

12..A compound of 2 Fermula:

-and a pharmaceutically acceptable carrieror a pharmaceutically acceptable
excipierit, wherein Rzis selected for the group éshsisting of: H, CHy, Cland 1,

40

22
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13. Acothpound of a Formula;

and a pharmaceutically acceptable carrier or a phartaceufically acceptable
‘exciplent, wherein Rsis selected for'the group.consisting of: €1, { and CHg

5 4. A-method fo delivera prodrug of epineptirine comprising: the steps of: providing
epinephrine in:a unit dosage form, formulated: for sublingual o buccal administration,
‘wherein:the unit dosage form is atapidly dissolvirig filr, to a patient in need of
treatment thereof, wherein the: prodrugs. ot epinephring has a Log P Value'in the
range of aboit0.5-6:0;

10 15

16. The method of clainy 14 whereinthe prodrugs of epinephrine has aLog P value
in the range of about 1.0-5.0.

1

8. The:rriethod of claim 14 further comprising; providing seid prodrug of epinéphrine

2
23
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19, A-compound of-a:Formula:

wherein {Hs: campound is formuiated ina unif dosage form as a subhngual ‘oF buccax
5 administration,

20. The compound of‘claim; 19, wherein the: compound i selected:from:the group
consisting of: 4-(1-hydroxy-2-(methylamirio)ethiyl)-1 .2-phenlyene di-acetate; 4:(1-
hydroxy-Z(methyiammo)ethyi) 4,2~ -phenylene b:s(z—methyipropanoate) 4:(1-hydroxy-
2:(methylaminojethyl}-1 2—phen!yene dipropionate;.and a: -pharmaceutically

10 acceptablecarrier ora phammaceutically acceptable. excipient, wherein:the:
‘compound is formulated in.a unit. dosage-form as @ rapidly disselving: film.

'21.The compound of claim 1“9; wherein the:compound is formulated.iri 2 Unit.dosage
form:as:a rapidly‘dissotving film.

22. Use of the phamnacetitical formulation of claims 19 and 21 it a patient in need of
5. anaphylactic treatiment.

20

24.
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Ho,  NH-chg HO,  NH-cHg

CH3

(e} 0 % (o) R1=CH3 o) 00 (o)
R R R1=Cl CH
RLJjj ki;<;j R1=I CHg3 3
R1 CH3

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

Formula A
bis(3-methylbutanoate)
CLogP: 2.0114
FIG. 2A FIG. 2B
NH-cHg Ho,  NH-cHg

HO,

; ; R2=CH3

OO R2=CI (O
R2=1

o o) o) o)
R Ro CH3 CH3
2 CHj

R2
4-(1-hydroxy-2-(methylamino)ethyl)-1,2-phenylene
Formula B bis(3,3-dimethylbutanoate)
CLogP: 2.8094
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M3 NH
NH HO ~CHg
HO
d o) R3=Cl o o
o) R3=I cl
Ra Cl Cl Ci
R3 R
R3 4-(1-hydroxy-2-(methylamino)ethyl)-1,2-phenylene
bis(2,2-dichloroacetate)
Formula C CLogP: 1.4494
GHs
NH

HO HO NH—CH3
R4=Cl
R4=1
o. O o o

o
Rq
N4 RyRy &

R4 R4 cl CIC' Cl

F laD 4-(1-hydroxy-2-(methylamino)ethyl)-1,2-phenylene
ormula bis(2,2,2-trichloroacetate)
ClLogP: 2.8554

FIG. 3C FIG. 3D
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HO.  NH-cHg Ho, NH-chg
R1=CH3
OO R1=Cl O O
o O R R1=I O 0]
Ry 1 CH3 CH3
R CH
4-(1-hydroxy-2-(methylamino)ethyl)-1,2-phenylene
Formula E bis(2,3-dimethylbutanoate)

ClLogP: 2.6294

Ho,  NH-chg Ho,  NH-chg
R2=CH3
R2=Cl
R2=1
o O o O
o O o o
Ry 2 CH3 CC:;s
R2 R CH3
R CH
R2 RyRy 2 2 CHg%M 3o gt
Formula F 4-(1-hydroxy-2-(methylamino)ethyl)-1,2-phenylene

bis(2,3,3-trimethylbutanoate)
ClLogP: 3.4274

FIG. 4C FIG. 4D
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CHg
NH Ho,  NH-cHg
HO, R1=H
R1=1
R1=Cl
R1=CH2CH2CH3
R1=CH2CH2CH2CH3 ole}
o  R1=CH2CI o o
o. O O R1=CH2I
Y \{ R1=CH2F P
R1

R 4-(1-hydroxy-2-(methylamino)ethyl)-1,
2-phenylene dicarboniodidate
Formula G CLogP: 1.0854

FIG. 5A FIG. 5B
Ho,  NH-cHj Ho, MH-chg
O O O O
O 4io o o
QLI | j %
CHg CHg3
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 CLogP: 1.2134
FIG. 5C FIG. 5D
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NH Ho_  MNH-cHa

R2=H o O O o
o O R2=CH3
O R2=Cl __
R2=1 -
R Re
2 4-(1-hydroxy-2-(methyiamino)ethyl)-1,2-phenylene
(2E,2'E)-bis(but-2-enoate)
Formula H ClogP: 1.2054
Ho,  MH-cHj Ho,  NH-cHg
R3=Cl
R3=1
0O O R3=CH3 O O
@) (o] (®) (o]
R3 CH
R3j /%_/ CH3j ﬁ/ 3
R3 R3 CH3CH3
Formula I
4-(1-hydroxy-2-(methylamino)ethyl)-1,2-phenylene
bis(2-methylbutanoate)
ClLogP: 1.8314
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/:o o

4-(1-hydroxy-2-(methylamino)ethyl)-1, 4-(1-hydroxy-2-(methylamino)ethyl)-1,
2-phenylene diacetate 2-phenylene bis(2-methylpropanoate)
CLogP: -0.9026 CLogP: 0.7733
/
Ho NH Ho NH
O O o (@)
O 0]
(g o A/\: )
4-(1-hydroxy-2-(methylamino)ethyl)-1, 4-(1-hydroxy-2-(methylamino)ethyl})-1,
2-phenylene dipropanoate 2-phenylene bis(2,2-dimethylpropanoate)
CLogP: 0.1554 CLogP: 1.5714
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Strain (%)

2
FIG. 8

-20

T
Te) o
]

I
v,
o

o

0.2+
0.15+

Stress (MPa)
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Time (mins)

FIG. 9

| I [ |
(= o o o o
[>+] © < N

100

% Epinephrine Released
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APPL. NO: PCT/US2017/060761.
APPLICANT: fono Phama, LLE
FILED: 09 NOV' 2017

TITLE: PHARMACEUTICAL FORMULATION FOR
.St - DELIVERY OF EPINEPHRINE OR

Articte 34 Letter

Dear Sirs

REPLACMENT FIGURES. 2-6:are herewith submitted to‘correct.confusion caused
by the rehutibering of the drawing per the PCT requirement. The o,ri,gi'rﬁéf:-f.ﬂguﬁe‘s
sequéntial, thus causing confusion regarding the structure numbier,

*T??‘fé:‘fﬂpec'iﬁ@aﬁaﬂ has:been tpdated: to remove the confusion between structure

renumbered fi‘gum:s-.. No nevw-matter is.added: The reference ﬂ.aragsgphs arefothe
teplacerment specification as filed herewith:

Claini 1 has:beeén anmended to standardizé the nomenclature:according:fo the
suggestion.af the examirier and to.incorporate the subject:matter of claim 2:and 15.

€laims 2 canceied..

Claim 3-amended to:depend an claim 1.
Glaim4.amended to:depend:on claims 1.and 3:

Cia;m 5l amended fobe: an mdepend" nt claim ahd 10 add. the compox d-of formula
it .2 an i e Rigroup ta: wherein Rq s

Claim 6 is 'a,mende;ci; to beait independent:claini and o add the gompound-of formula

B. SUpPGNFIG. 2.aid {0042] dnd [0023] andithe r group'CHs
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Claim 7 is. amiendedito bis an indepandent ckaim andto add the compound of formula
C. Support FIG. 3 and{0013]:and [0024].

Claim 8 is amended to be an independent claint and to add the compound of formuta
D. Support FIG: 3 and'[0013):and [0024].

Claim 9:is-amended to-be an independent claim and to add'the compound of formula
E. Support FIG. 4 and:{0014] and [0025}and the r group CH3

formula F. Support FIG: 4.and [0074) and [0025] and the rigroup CHs
Claim 11 'is;amended to.Be an independent ctaim and to add the compound of

formula M, Support:FIG. 8§ and [0016] and {0026]..

Claim 13 is:amended to be an.independent claim and to add:the.compound of
formula 1. Support FiG. 6-and [0C16] and {0027},

Claim 44 .epinephrine. was:deleted .and the: LogP valueinthe range of about0.5-
8:0.for fhe prodiug:from claim 15 was added.

Claim 18 erginal.

Claim 17 cancelled.

Claim 18:0riginal..

Claim 19" reformat- CHEGHEHa 1w GH(CH)> and delete:structure: GOHICHIGHs

Claim 20 structure 4:£3-hjidresa

Glaim 21 original.

Claim 22 amended to-depend.on claim 19
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Coiments:

Itis noted that cizim 1 is anticipated by'a compound at.col’5, designated as.

applicant has sefected the: claimed-R group based onlog Pvalues (as claimed)and

niot 6n @ny other, physical chemical factors:. Thus, the diselosure in Bodor dees not:
disclose’ or suggest the.claimed compounds o one'skilied in the art. The same
argument applies to the obviousness of cigims 5, 11 and™13,

Regarding claims: 14, it'is:beyond the knowledge of someone:skillful in the-art:
to-combine: the: teachings of Rawas-Qalaji and Bedor to come up:withithe concept of
miodifying Bodor's:compounds in structure 't {a general formuiafor epinephrine
prodiug dedivatives), which fie teaches-for-the treatment of hemorrheids.as a topical
rectal application and then apply. Rawas-Qalajt teachings to. modify the.application in
order o treat-anaphylactic shock:by sublingual or butcal gbsorption. Bodor's
:compounds structure 11:and 11l are not-epinephrine derivatives and are not effective

{o combine:the teachings. of Rawas-Qalaji with Bodor'to. obtain #ie claified irivention.
There is no seientific rationalé-te use Bodars compounds fordnaphylaxisashe
teaches for the treatment:of hemorrhoids-(topical rectat application). Onthe other
hand; Rawas:Qalaji teach-about treating anaphylaxis by sublingual of biiceal
absarption of epinephfine, Bodor-dpesi't teach that-ahy cormpounds. included in

teaches that his compounds-are active:locally in the fectal aréa. Usually,

Hemorrhoids are freated locally and notby-oral er sublingual route: {this is a medical
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treat anaphytaxis:and it is beyond the knowledge:of someone skiliful in the:art: In'the.
present invention epinephrine.prodrugs are absorbied by sublingual fissues ther
¢leaved it plasma in:order to release epinephring:.

Claim 1 has been amendment: *A compound formulated as:a pharmaceutical

gomposition iri d.

desage form configured forsublingual or buccal administration”.

Regarding claim 5, Bodor teaches compourid 17 which has R group -
CHCHCH2GHCHZ; however, this compound is:not set'out in any of the:pending.
claims. Bodor's compound 17°has two side chains of six carbons each: with two
double bonds: while the compound.in.2A {0023 has twa-side chains of 4 carbons
each-with no double berds: We disagree with the comment *butihe compound of
Bodor doesn't have the.propyl substituent branching off the:third carbon of the
Hexadienoyl moiety:”

Regarding claim 11, in compound §G [00026] we have listed R1 as ~

2CH2CHE. Bodor feaches awayfrom RY as -CH2CH2CH3

or-CH2CH2EH2CH3. in fact, compound 17 in'Bodor patent has:R listed as

CHCHEH2CHCHZ. This R group'is not fisted in-any of ‘claims. The fifth:substituerit

listed Tor compound 5G:is -CH2CHZCHZCHS: iy compound 17, Bodor teaches away

the-substituents-exactly” which:is:a:true comment. Our-argument, why would:
someone-skilled inithe artlook atBodor's:compound 17 and reduce the number of

side:chains'to-4.and saturate two:double bonds?
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Regarding clain 13, compound 8f parg’ [0027] wherthe R is CHS in

farmutatwe get

compound 17, Bodor teaches away. fron the'claimed subgroup. in compourd 17-

Bodor teaches R as -CHCHEH2CHCHZ with two double bonds. There.are no double.
bonds inicompeund 8l. WWhei the R3 group.in:compound 6 is CH3, the.ester side

chain will-become:GH2(CH3)CH2(CH3) and not as:shown by the reviewer R3-

CH2ZCH2CH2CHE. Claim 13:does not claim CH2{CH3)CH2(CHSy as an R group.

In'compound 17, Bodor teaches. away from this subgroup: In compound 17,
Bodor teaches: for-CHCHCH2CHEHZ with twordouble bonds :and noside’branching.
Since there are no double bonds in'compound-6l, and considering the reviewer's
gamment “ut:the compound of Bodor 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 61 not clearfy justified

Regarding claims 14 and 18 since-Rawas-Qalaji teaches:away from the use:
of:any prodrugs in-fastdissolving tablets orfilms, we haye amended the-clairrto

inglude the'Lag Prvalue in the range of about0:5-6:0. of a prodrug in theclaim and:

omit epinephring. The:problem with gpingphrine s that it has @ very Tow log P
{highly hydrophilic) and: cannat be absorbed by the Gl tract: in.addition; within.the Gl
tract; it can be oxidized inthe intestinal lumen-and ganlose its-efficacy: Bodor
teaches about using-epinephrine prodrugs rectally to treat hemorthoids and fo

overcome the stability problem. Bodor dogs not-teach about thessystemic

about the-use of epinephrine in fast dissolving tablets but does notteach about using

Log P'to evaluate epinephrine:or thedesign of new prodrugs toimprove:systemic
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membrane permeability by increasing. lipophilicity-of the'prodrug molecules. itis
highty unlikely for someone skillfil in‘the art to combine the teachirigs of Rawas-
Qalaji'and Bodor with log P-and propose that increasing log: P between 0.5:6 can:
increase sublingual psrmeability. Consequently; the presently formatted claims arg
riot disclosed ‘or siiggested in thie: priof-art:

Claims 19-22 structure 4-(1-hydroxy-2-(methylaminojethyl)-1,2-phenylens
bis(2,2-dimethylpropanoate was deleted. The remaining compounds-are-not
disclosed:or suggested in‘the citedart,

Applicant respectfilly suggest thatthe pending claims 4re riovel, inon-ohvious

and have technical applicability:

20 Duidley Suite-803

Memphis, TN 38103 USA,
Telephonie No: 901-371-6664
Email sfentress@veritaygroup.com.
Dated: April 20,2018

EX2012, Page 199



docket no. 24050.0001U8

AMENDMENTS TO THE CLAIMS

1. {previously presented) A compound formulated as a pharmacsutical composition in a

unit dosags form configured for sublingual or buccal administration of a Formula:

wherain R is selected from the group consisting of ~-CHCHa, ~-CHOHCH,, ~-CH-CH2-C,
-GHOHzE, -CH{CHOH: (G, -CH{HCH(}, ~-CH{CHa)CH{CHa}, -CHaC{CHa}a, -
CHOHOHs, -CHeCL -CHaf, ~CHF, H, CL 1 F, -CH{CH)CH{CHak, -CH{CHCH({CH2, ~
CH{BCH I, -CH{FCH(F 2, -CHOHCHz, -C{CHCH{CHa, ~-C{RCH{D:, -C{Chs, Cil}s, -
CHzCOC0H,, -CHCOO, -CHC 0}, -OHQCH;, ~-CHUNCHS), -C{CHz{CHa}, -
CHzOH{CHS3)z, ~-CH2OH{Cz, ~-CHCH(1}z, ~-OCHaC{Ca, ~-CHC{ s, ~CH(CH2, ~CH{l}z, -
C{OH3RCHCHS), -NH-C{CHs} 3, -NH-OCH{CHa}z, -NH-CHzCH3, ~-NH-CH3, -SCH;4, -
BCHCHs, ~-SCHICH3)2, -SC{CHajs, ~-CHaCeMs and -CsHs or a pharmacsutically
accepiable salt thereof, wherein sald compound has a Log F valus in the range of about

33,

by
v
2

,
o

8 N

7

2. {canceliad)

3. {previously presented) The compound of claim 1 whersin the compound is formulated

in & unit dosags form as a rapidly dissolving film.

4.-13 {cancelled)
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14, { previcusly presented} A method to deliver & prodrug of spinephring comprising:
the steps of: providing epinephring in g 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 reatment thereof, wherein the prodrugs of epinephrine has a Log P

valug in the range of about 3.5.8.Q4,
18, (cancedled)

B
5]

18, {original} The method of claim 14 whersin the prodrugs of spinephrine has a Log P
valus in the range of about 1.0-8.0,

17, {cancelled)

18, {original} The method of daim 14 further comprising: providing said prodrug of

apinephring in a unit dosags form o a patient in nesd of anaphylactic treatment.

18, {previously presented) A compound of & Formulas

wharsin R is sslected from the group consisting of. CHs, CHOHs, and CH{CH:ax
wherein the compound is formulated in & unit dosags form as a sublingual or buccsl

adminisirgtion.

20, { praviously presentad} The compound of claim 18, whersin the compound is
selected from the group consisting oft 4-(1-hydroxy-2-(methylaminolethyl)-1,2-
phenlyens di-acetate; 4-{1-hydroxy-2{methviaminojethyi}-1,2-phenyiens bis{2-

4
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methyipropanoats); 4-(1-hydrory-¢-{msthylaminojaethyl}-1,2-phenivene dipropionate;
and a pharmaceutically acceptable carrier or a8 pharmaceutically accepiable exeipient,

whearsin the compound s formuisted in & unit dosage form as a rapidly dissolving film.

&1 {original} The compound of claim 18, whereain the compound is formulated in s unit

dosage form as a rapidly dissolving film.

22. {cancelied).
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AMENDMENTS TO THE SPECIFICATION

Fage 1, just below the title, insert the following headings and paragraph:
CROSS REFERENCE TO RELATED APPLICATIONS:

This application & a § 371 National Stags Application of POTAISITEOTEY
application filed 08-NOV 2017 and US. provisional patent application Serial No.
§2/421,318 filed 13-NOV-2018, under 358 USC. § 11i{a) (hereby specifically

incorporated hersin by reference).

{0681} STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR
DEVELOPMENT:

LR Nons.

REFERENCE TO SEQUENCE LISTING, A TABLE FOR A COMPUTER PROGRAM

LISTING, COMPACT DISC APPERDIX:
{083 None.
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PTO/AIA/01 (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 of 1995, no persons are required to respond to a collection of information unless it 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

Invention

As the below named inventor, | hereby declare that:

This declaration P——
is directed to: EI The attached application, or

D 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 of 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) . 4= 30 —2014

Inventor:

signature: __ H O 954 ALMOALEH/

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 of 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 to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.Q. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

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
Description Fee Code Quantity Amount Sul:,;l'g(t;)l in
Basic Filing:
BASIC NATIONAL STAGE FEE 2631 1 150 150
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description Fee Code Quantity Amount Suﬁ;l’;(t;)l L
Extension-of-Time:
Miscellaneous:
Total in USD ($) 150
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Electronic Acknowledgement Receipt

EFS ID: 35922700
Application Number: 16347625
International Application Number: PCT/US2017/060761
Confirmation Number: 8118

Title of Invention:

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: 06-MAY-2019
Filing Date:
Time Stamp: 12:03:23

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 $150

RAM confirmation Number

050619INTEFSW12042100

Deposit Account

601480

Authorized User

Susan Fentress

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.21 (Miscellaneous fees and charges)
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File Listing:
Document i . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
756241
1 Transmittal of New Application 371transmital.pdf no 3
378a54a332d8325178956d45342ef31f45¢ 1]
Warnings:
Information:
1509151
2 Application Data Sheet ads.pdf no 7
74e2db340be00bfaa695b8abfcfbc055c4bal
Warnings:
Information:
This is not an USPTO supplied ADS fillable form
605218
Information Disclosure Statement (IDS) .
i no 4
3 Form (SB0S) ids.pdf
3adBec3a1617171147c245b5feff665ea1f82)
efo
Warnings:
Information:
This is not an USPTO supplied IDS fillable form
237418
4 Non Patent Literature ArunArya.pdf no 8
b1377e130c98a6alccbb6de03525bb733937]
16806
Warnings:
Information:
2327476
5 Non Patent Literature PCTUS17607report2.pdf no 43
6b0c5f15be97f2ec4bf30e0033bad26c878|
a6b6
Warnings:
Information:
647745
6 Non Patent Literature PCTUS1760761report.pdf no 10
19e643e1e599ef19eb27395fd95c368a6af6)
6adb
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Warnings:
Information:
160033
7 Non Patent Literature pubchem492.pdf no 14
929d07c99b648c33109993bff6f45a539826)
Warnings:
Information:
240793
8 Non Patent Literature Qalref.pdf no 6
€9399c684b4cd5f59cf14a90ba700914b95(
aef2
Warnings:
Information:
198659
9 Non Patent Literature rawas-galaji.pdf no 6
be585a42498a00464ee82f1d70ba7d8e6d0]
705b7
Warnings:
Information:
145005
10 Non Patent Literature SINGH.pdf no 6
baa03ce8b2d9ea285e99daBaaesfff7ad9aal
7cc3
Warnings:
Information:
160033
11 Non Patent Literature pubchem.pdf no 14
13214c6ca958d804a7d7a2315561db4962d
23f0a
Warnings:
Information:
296855
Petition to make special under Patent
12 P pph.pdf no 2
Prosecution Hwy
2efdB0599c5d7b9f91bd9f2061d8705716¢
Warnings:
Information:
2329430
Petition to make special under Patent
13 P chapter2.pdf no 43
Prosecution Hwy
383d102e1691fb5c0c428545483b8267e8d|
36108
Warnings:
Information:
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648028
14 Non Patent Literature hussain.pdf no 3
e727f9aff3d92183e53af787da0970e3102d
3cdb
Warnings:
Information:
214976
15 Claims preI|m|naryam:r;dmentcla|ms. no 3
p 008b2c91e4cBaf1adSe67717d9953980b22)
9f205
Warnings:
Information:
57232
16 Specification prel|m|naryam:fndmentspec. no 1
p 5bf2a4531ebB89a5¢148c18a5¢0d cdcf6e67 b
Warnings:
Information:
142021
17 Preliminary Amendment prehmmaryar;\er&(;lmentupdate no 2
p 219fe3882275af09d 119dec5e15644570947|
Warnings:
Information:
146864
18 Oath or Declaration filed decupdated.pdf no 1
bca53beee404cddc753bb9e03e2807608e!
be27e
Warnings:
Information:
29822
19 Fee Worksheet {(SB06) fee-info.pdf no 2
be3569098a21bf90a860007816f0b93682b|
783a2
Warnings:
Information:
Total Files Size (in bytes)% 10853000
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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INTHE UNITED STATES PATENT AND TRADEMARK OFFICE

CONFIRMATION NGO Unassigned

APPLICATION NG Unassigned (371 application of PCTAUSTTEOTET)
FILED: Concurrantly Herawith

ART UNIT: Unassigned

TITLE: FPHARMACEUTICAL FORMULATION FOR

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

PRELIMINARY AMENDMENT

Dear Sir

Frior 1o the initial examination on the merils, please amend the above-identified
applcations as follows:

Amendmenis o the Specification: begin on page 2 of this paper.
Amendments to the Abstract: none.

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

RemarksfArguments: begin on page 8 of this pager.
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Hemarks:

This application s a § 371 National Stage Application of
ROTAUSTTBOTEY application filed 11-08-2017 wherain claims 1. 3-14,18,18-
£2 were found in the International Praliminary Report on Pateniability { as

amendead 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
harewith. The Commissioner is hereby authorized (o charge payment of any
fees associated with this communication or credit any overpayment {o
Deposit Account No, 80-1480,

Respectfully submitied,

Susan B Fentress/

Susan B. Fentress, Agent of Record
Reg. No. 31327

20 5 Dudiey, No 8O3

Meamphis, Tennesses 38103
Telaphone No. (801) 525-1455
Dated: May g, 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

Execution Date

DR HASSAN ALMOAZEN

05/06/2019

RECEIVING PARTY DATA

Name: IONO PHARMA, LLC

Street Address: 3133 HILL LAKE DRIVE

City: BARTLETT

State/Country: TENNESSEE

Postal Code: 38135

PROPERTY NUMBERS Total: 1

Property Type

Number

Application Number:

16347625

CORRESPONDENCE DATA
Fax Number:

Phone:

Email:
Correspondent Name:
Address Line 1:
Address Line 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, it will be sent
using a fax number, if provided; if that is unsuccessful, it 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).

Total 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 ali 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: Haﬁsam AL lpALe, Date: S — 6 - 209

Hassan Almoazen

EX2012, Page 216



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 |
Susan B. Fentress

Veritay Group, IP
20 Dudley St
Suite 803 | ART UNIT | PAPER NUMBER |

Memphis, TN 38103

EXAMINER |

| 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, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

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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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
ii. if the allowable/patentable claims(s) are from a “Notification of Reasons
for Refusal” then the Notification of Reasons for Refusal or
iii. if the Global/IP5 PPH participating office application is a first action
allowance then no office action from the Global/IPS 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/IP5 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 hifp:/iportal.nspto.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

PO. Box 1450

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

Alexandria, Virginia 22313-1450

WWW.USPIO.gOv

| U.S. APPLICATION NO. FIRST NAMED INVENTOR

ATTY. DOCKET NO. |

16/347,625 Hassan Almoazen

24050.0001US

76447 |

INTERNATIONAL APPLICATION NO. I

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

Date Mailed: 07/31/2019

CONFIRMATION NO. 8118
371 ACCEPTANCE LETTER

O 0 A

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
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FORM PCT/DO/EQ/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
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USDIO.gOV

API\PT%III\(/igElIQON I 3’1/:F(JcI)N]:()}AO”1€E G%?’FT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
16/347,625 05/06/2019 150 24050.0001US 8 3
CONFIRMATION NO. 8118
76447 FILING RECEIPT
S B. Fent
Veritay Group, 1. A L A O A
20 Dudley St
Suite 803

Memphis, TN 38103
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 the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)

Hassan Almoazen, Hassan, TN;
Applicant(s)

lono Pharma, LLC, Bartlett, TN;
Assignment For Published Patent Application

lono Pharma, LLC, Bartlett, TN

Power of Attorney: None

Domestic Priority data as claimed by applicant
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

Permission to Access Search Results: Yes
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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-Publication 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 AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

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
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 0or5.14.

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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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 16/347,625
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
o Or 11808, (61 o1 (&) N/A N/A N/A 150 N/A
SEARCH FEE
B ot A 1600, B or () N/A N/A N/A 0.00 N/A
EXAMINATION FEE
o7 orR oy Ol o ) N/A N/A N/A 0.00 N/A
TOTAL CLAIMS ) .
(87 CFR 1.16(i)) 8 minus 20= 50 = 0.00 OR
INDEPENDENT CLAIMS ) .
(37 CFR 1.16(h)) 3 minus 3 = 230 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 150 TOTAL
APPLICATION AS AMENDED - PART II
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE(®) FEE($)
E AMENDMENT PAID FOR
w Total « " - =
> 37 CFCF)t ?.15(1)) Minus = OR
% Independent * Minus | ** = _ OR
) (37 CFR 1.16(h)) =
<§( Application Size Fee (37 GFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT RATE ADDITIONAL RATE ADDITIONAL
m AFTER PREVIOUSLY EXTRA ® FEE($) ® FEE($)
E AMENDMENT PAID FOR
L Total * Minus ** = =
= (37 CFCF>2 ?.Ie(r)) OR
% Independent * Minus | *** = _ OR
w (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(}))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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MULTIPLE DEPENDENT CLAIM
FEE CALCULATION SHEET

Substitute for Form PTO-1360
(For use with Form PTO/SB/06)

Application Number

16347625

Filing Date

Applicant(s) Hassan Almoazen

* May be used for additional claims or amendments

CLAIMS AS FILED AFTER FIRST AFTER SECOND * * *
AMENDMENT AMENDMENT
Indep I Depend Indep I Depend Indep I Depend Indep I Depend Indep I Depend Indep I Depend
1 1 1 51
2 1 52
3 1 1 53
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38 88
39 89
40 0
41 91
42 92
43 93
44 94
45 95
46 96
47 97
48 98
49 99
50 100
Total Indep 3 3 0
1 . = — |
Depend
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EX2012, Page 227



{ claimy:

CLAIMS :
1.{currently amendad) A compound fmmu?aie@ as g pharmaceutical composition in a unit
dosage form configured for sublingual or bumjaé administration of @ Formula:

o0
{L}ﬁ %{}
R R
wherein R is selected from the group consisfing of -CHCHz, ~CHCHCH3, -CHz-CH2-Cl,
~-CHCHal, ~CH{CHCHz (Ch), ~-CH{HICH:(), —CQ(CHS}CHz{GHa), -CH2G(CHals, -
CHoCH2CHs, -CH2CH, -CH2, -CHoF, H, CI, 5 F, ~-CH{CH3JCH(CHa)z, -CH(CHCH(C)2, ~
CHHCH)2, ~-CH{FICH(F )2, -CHCHCH, ~G§{C§}ECH{CE)3, ~C{lCH{l)z, -C{Chs, Tk, -
CH20CCHs, -CHCO0, -CHCO(), ~GH20C§H3, ~CH{H{CHa), -C{Chz{CHa}, -
CHzCH{CHS3)2, ~CH2OH{CHz, ~CH2CH{Dz2, ={§§H2G{CE}3, ~CHaC{lja, -CH{Cl)e, -CH{D)z, -
C{CH3)CH(CH3), -NH-C(CHa) s, —NH~CH§CH3}2S ~NH-CHzCHa, -NH-CHa, ~SCHs, -
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SCHeCHs, -S8CH(CH3)2, ~SC(CHa)s, »CHst?és and -CsHs or a pharmaceutically
acceplable salt thereof, wherein said campcujnd has a Log P value in the range of about
0.5-6.0. |

2. {cancelied).

3. {previcusly presented) The compound of claim 1 wherein the compound is formulated

i a unit dosage form as a rapidly dissolving Blm.
4.-13 {canceled)

14, {currently amended) A method to deliver a prodrug of epinephrine comprising: the
steps of! providing the prodrug of epinephrinéz i a unit dosage form, formulated for
sublingual or buccal administration, wherein éhe unit dosage form is a rapidly dissolving
film, to a patient in need of ireatment thereofé wharein the prodrugs of epinephrine has a
Log P value in the range of about .5-8.0. 5

15. {canceliad).

18. {original } The method of claim 14 where?m the prodrugs of epinephrinehasalog P
value in the range of about 1.0-5.0. :

17. {cancelled).

18. {original) The method of claim 14 fu;thefr comprising: providing said prodrug of
epinephrine in a unit dosage form io a paiie;%t in need of anaphylactic treatment.

EX2012, Page 229



19. (currently amended) A compound of a Fojs*muiae

.i}{.}
Q? k;{:}

wherein R is selected from the group mnsis_fting of: CHa, CHzCH;s, and CH{CHa)
wherein the compound is formulated in a unfét dosage form as a sublingual or buccsa!
administration. :

20. (previously presented) The compound G‘f claim 19, wherein the compound is
selected from the group consisting of 4«(?—%y{:}mxy~2w(methy§aména}ethyi}~*§ 2=
phenlyene di-acetate; 4-{‘!—hydmxy&{methﬁ‘iami'na}eth‘yi)-’i 2-phenylene bis(2-
methylpropanoate); 4-(1 *hyci‘mxy~2‘~(methy§émino)emw}-? 2-phenlyene dipropionale;
and a pharmaceutically acceptable carrier z:er a pharmaceutically acceptable excipient,
wherein the compound is formulated in a uéxit dosage form as a rapidly dissolving film.
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21 .{original} The compound of claim 18, wheéein the compound is formulated in a unit
dosage form as a rapidly dissolving film. :

22. (canceled).
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Electronic Acknowledgement Receipt

EFS ID: 36896842

Application Number: 16347625

International Application Number:

Confirmation Number: 8118

PHARMACEUTICAL FORMULATION FOR SUBLINGUAL OR BUCCAL DELIVERY

Title of Invention: 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: 16-AUG-2019
Filing Date: 06-MAY-2019
Time Stamp: 12:42:27
Application Type: U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B)ftes)/ Multl' ‘Pages
Number Message Digest | Part/.zip| (ifappl.)
305445
1 Preliminary Amendment prelimamendment.pdf no 2
737e7499e32b0206f81bd8e080f366dd097|
6492
Warnings:
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Information:

754740
2 Claims prelimaryamendedclaims.pdf no 4
©2c2718120d58f99996cb2e516870f82d73
e1280
Warnings:
Information:
Total Files Size (in bytes)# 1060185

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Appl. No.
Applicant
Filed
TCAU.
Examiner
Docket No.

Customer No.

Preliminary Amendment

Commissioner for Palents
P.O. Box 1450

16/347,625 Confirmation No: 8118
Almoazen
05-06-2018

TBA

TBA
24050.0001US

76447

Alexandria VA 22313-1450

Dear Sir of Madam:

Amendments to the Specification: none.

Amendments io the Claims: page 2-4

Amendments ‘S:é the Drawings: None.

Remarks/Arguments: begin on page 5 of éh.is paper.
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Remarks/Arguments:

Applicant herchy files amendments to the claims to correct the nomenclature of gertain
compounds as suggested in Box no Vil of the Freliminary Report on Patentability dated
November 13, 2018 during the PCT pms&ediéz;g.

if additional corrections or changes are reguived, Applicant requests that the

Examiner contact the Applicant.

Respectivlly submitted,

By /Susan B. Fentress /

Sugsan B. Feniress, Esq., Reg. No. 31,327
20 South Dudiey, Suite 601

Mémphis, Tennsssee 38103

'%’ejiephone No. (801} 371-6664

; L oo s A s N ey Fados N N o
Email sfanbsa@eeriiavgroup.aom

A&fzgusi 16, 2018

o

EX2012, Page 235



PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032

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

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

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date
Substitute for Form PTO-875 16/347,625 05/06/2019 (7o be Mailed
ENTITY: [ LARGE sMALL (J MIicRO
APPLICATION AS FILED - PART |
(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
[ BAsIC FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
) SEARCH FEE
(37 CFR 1.16(K), (i), or (m)) NiA N/A N/A
[_J EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS . .
(37 CFR 1.16()) minus 20 = X $50 =
INDEPENDENT CLAIMS : .
(37 CFR 1.16(h)) minus 3 = x $230 =
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
DST:;L'S?EON SIZE FEE (37 for small entity) for each additional 50 sheets or
16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
[J MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(}))
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART I
(Column 1) (Column 2) (Column 3}
CLAIMS HIGHEST
| 08/16/2019 igyEAF"N'NG Egg\ﬁgﬁsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * ) " _ _
E (S?CaFRLI%i)) 8 Minus 20 =0 x $50 - 0
4 B ) P
| I inws | 3 =0 x 3230 - 0
< U Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16())
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REXAF’}'E":{NG PF{NELill\IAC?LIJESRLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
'E AMENDMENT PAID FOR
W | Total « ; o - -
= (SganRHM)) Minus B X $ 0 -
2o |- - xs0 -
2 () Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16()))
TOTAL ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE
= If the "Highest Number Previously Paid For" IN THIS SPAGE is less than 20, enter "20". /ROSS W BROWN/
*** 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: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9799 and select option 2.
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NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Application No. Applicant(s)

16/347,625 Almoazen, Hassan
Office Action Summary Examiner Art Unit AlA (FITF) Status
TORI STRONG 1629 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 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.
0J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)(J This action is FINAL. 2b) ¥ This action is non-final.

3)O An election was made by the applicant in response to a restriction requirement set forth during the interview
on ; the restriction requirement and election have been incorporated into this action.

4)(O 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 Quay/e, 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) (O Claim(s) ____is/are allowed.

7) (O 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 Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)0 The specification is objected to by the Examiner.
11)J The drawing(s) filedon _____is/are: a)(J 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)(J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)dd All b)O Some**  ¢)J 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.

3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.
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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) 4y [ Other:
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U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20201023

EX2012, Page 244




Application/Control Number: 16/347,625 Page 2
Art Unit: 1629

DETAILED ACTION

Notice of Pre-AlA 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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Application/Control Number: 16/347,625 Page 3
Art Unit: 1629

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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Application/Control Number: 16/347,625 Page 4
Art Unit: 1629

Election of 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 of Formula or prodrug of 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 of Unity of 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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Application/Control Number: 16/347,625 Page 5
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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 of 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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Application/Control Number: 16/347,625 Page 6
Art Unit: 1629

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
Art Unit: 1629

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 Unit 1629

/TORI STRONG/
Examiner, Art Unit 1629

EX2012, Page 250



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:

Qj li{)

wherein R is selected from the group consisting of: -CHCH2, -CHCHCH3, -CH2-CH2-Cl,
-CHCHal, -CH(CI)CH2 (CI), -CH(I)CHz2(l), -CH(CH3)CH2(CH3s), -CH2C(CHa)3, -
CH2CH2CHs, -CH2CI, -CHal, -CH2F, H, CI, I, F, -CH(CH3)CH(CHs3)2, -CH(CI)CH(CI)2, -
CH(I)CH(l)2, -CH(F)CH(F)2, -CH2CHCHz, -C(CI)2CH(CI)2, -C(I)2CH(l)2, -C(Cl)3, C(I)3, -
CH2COCHs3, -CH2COCI, -CH2CO(l), -CH20CHs3, -CH(I)(CHs3), -C(Cl)2(CHs3), -
CH2CH(CH3)2, -CH2CH(CI)2, -CH2CH(l)2, -CH2C(Cl)3, -CH2C(l)3, -CH(CI)2, -CH(l)2, -
C(CH3)2CH(CH3)z2, -NH-C(CH3) 3, -NH-CH(CH3)2, -NH-CH2CH3, -NH-CH3, -SCH3, -
SCH2CHs3, -SCH(CH3)2, -SC(CH3)3, -CH2CesHs and -CeHs 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)
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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:

o Eo

wherein R is selected from the group consisting of: CH3, CH2CH3, 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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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

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 o rely on the
search and examination resulls from another participating country in which similar claims
were deemed allowable, or from a favorable international search report {Le., a report

indicating that at least one claim has novelly, inventive slep, 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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PATENT APPLICATION FEE DETERMINATION RECORD | Application or Docket Number Filing Date
Substitute for Form PTO-875 16/347,625 05/06/2019 (7o be Mailed
ENTITY: LARGE [ swmaLL [ micro
APPLICATION AS FILED - PART |
(Column 1} (Column 2}
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
[ BAsIC FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
) SEARCH FEE
(37 CFR 1.16(K), (i), or (m)) NiA N/A N/A
[_J EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS . .
(37 CFR 1.16()) minus 20 = X $100 =
INDEPENDENT CLAIMS ) .
(37 CFR 1.16(h)) minus 3 = x $460 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
DST:;L'S?Z'ON SIZE FEE (37 for small entity) for each additional 50 sheets or
16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
[CJ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()))
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART I
(Column 1) (Column 2) (Column 3}
CLAIMS HIGHEST
| 1210172020 ;ﬂ"EAF"N'NG Egg\ﬁgﬁsw PRESENT EXTRA RATE ($) ADDITIONAL FEE (§)
E AMENDMENT PAID FOR
Total * " ok _ _
E (Sg’é‘FRH%» 6 Minus 20 =0 x $100 - 0
4 B ) P
Gl e |2 inws | 3 =0 x 3480 - 0
< U Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16())
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REXAF’}'E":{NG PRNE%'\IA(?ESRLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
'E AMENDMENT PAID FOR
W | Total B ; o - -
= (SganRHM)) Minus ~ X $ 0 -
2o |- - xs0 -
2 () Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16()))
TOTAL ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE
= If the "Highest Number Previously Paid For" IN THIS SPAGE 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: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9799 and select 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 1212412020 | XAMINER |
Susan B. Fentress
Veritay Group, IP STRONG, TORL
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, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

eofficeaction@appcoll.com
sfentress @ veritaygroup.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

16/347,625 Almoazen, Hassan
Office Action Summary Examiner Art Unit AlA (FITF) Status
TORI STRONG 1629 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1)¥] Responsive to communication(s) filed on 01 December 2020.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)(J This action is FINAL. 2b) ] This action is non-final.

3)O An election was made by the applicant in response to a restriction requirement set forth during the interview
on ____;therestriction requirement and election have been incorporated into this action.

4)(O 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 Quay/e, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 1,3 and 19-21 is/are pending in the application.

5a) Of the above claim(s) __ is/are withdrawn from consideration.

6) (O Claim(s) ____is/are allowed.

7) Claim(s) 1,3 and 19-21 is/are rejected.

8) (O Claim(s) ____is/are objected to.

9) (O Claim(s) ____ are subject to restriction and/or election requirement
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)30 The specification is objected to by the Examiner.
11)@ The drawing(s) filed on 06 May 2019 is/are: a)l¥) accepted or b)(J 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)(J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)JJ All b)Od Some**  ¢)J 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.

3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) [J Notice of References Cited (PTO-892) 3) (J Interview Summary (PTO-413)
. . Paper No(s)/Mail Date
2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4y [ Other:
Paper No(s)/Mail Date __ —
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20201216
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Application/Control Number: 16/347,625 Page 2
Art Unit: 1629

DETAILED ACTION

Notice of Pre-AlA 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 of 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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Application/Control Number: 16/347,625 Page 3
Art Unit: 1629

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(Cl)2CHes, 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 claim 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.
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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 I, where R can be methyl and R+ 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]lbenzyl 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 claim 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 claims 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 (/n 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 Unit 1629

/TORI STRONG/
Examiner, Art Unit 1629
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Standard 8T.3). 3 For Japanese patent documents, the ingdication of the year of the reign of the Emperor must precede the serial number of the patent documeant.
4 Kind of document by the appropriate symbols as indicated on the document under WIRE Standarg 871,16 # possible, ® Applicant is o place a check mark here iff
Engliah language transiation is attached,

EFS Wab 2.1.18
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Receipt date: 05/06/2019 1€/347,625 ~ GAU: 1629
Agpplication Number

Filing Date

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.88}

First Named inventor | Or. Hassan Almoazen
Art Unit |
Examinsr Name I

Attorney Dockst Number !24&35{).(}8(}11,}8

CERTIFICATION STATEMENT

Ploase see 37 OFR 1.87 and 1.98 & make the approprizle sslection{s);

That sach Ham of information contained in the information disclosure statement was first cited in any communication
1 from a foreign patent office in a counterpart foreign application not more than three months prior 1o the filing of the
information disclosure siatement. See 37 CFR 1.97 (&)1

OR

That no dem of information conlained in the nformation disclosurs statement was cited in & communication from a
forsign patent office in & counterpart foreign application, and, to the knowlsdge of the person signing the cerlification
after making reasonable inguiry, no tam of information contained in the information disclosure siatement was Known to

[1 any individual designated in 37 OFR 1.868{c) more than fhree months prior to the filing of the information disclosurs
statsmant, See 37 CFR 1.87{a){2}

[ Sss attached certification statement,
[ The fee set forth In 37 OFR 1,17 {p) has been submitted harewith,

A certification slatement is not submittad 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 the
farms of the signaturs,

Signature fsusan b fentress/ Date {YYYY-MM-DD 20506
Mame/Print Susan B Fentress Registration Number 31327

This collsction of information is reguired by 37 OFR 1.87 and 1.8, The information is regquired to oblain or retain a benefit by the
public which is to file {and by the USPTO to process) an application, Confidentiality is governed by 358 UB.C, 122 and 37 CFR
114, This collection is estimatad fo fake 1 howr to complels, indluding 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 o complete this form andfor suggestions for reducing this burden, should be sant i the Chisf Information Officer, US,
Patent and Trademark Office, U8, Depariment of Commerce, P.O. Box 1480, Alexandria, VA 223131480, DO NOT SEND
FEES OR COMPLETED FORME TO THIE ADDRESS, SEND TO: Commissionar for Patents, PO, Box 1480, Alexandria,
Y& 23313-1488,

EF5Web 2.1,18
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Foreign Priority claimed:

35 USC 119 (a-d) conditions met:
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O Yes ®No

Cves MNo [ IMet After Allowance
[/TORI STRONG/ |
Examiner's Signature Initials

PHARMACEUTICAL FORMULATION FOR SUBLINGUAL OR
BUCCAL DELIVERY OF EPINEPHRINE OR A PRO-DRUG
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* ok ok ok ok ok ok ok % % Welcome to STN International * ok ok ok ok ok ok k% %

NEWS 1 OCT 7 New CAS FORMULATIONS TM Database Launched on STNext

NEWS OCT 8 Third 2019 update to Emtree(TM) now available on STN(R)

NEWS 3 NOV 8 Derwent Markush Resource (DWPIM) Enhanced to Improve Search
and Retrieval Quality

N

NEWS 4 NOV 15 INPADOC Enhanced with More Current and Complete Japanese Legal
Status Information.

NEWS 5 NOV 18 German Patent Full-Text Database DEFULL enhanced

NEWS 6 NOV 25 CAS FORMULATIONS (TM) Enhanced on STNext

NEWS 7 ©NOV 25 PatentPak(R) now available in USPATFULL/USPAT2 on STNext(R)

NEWS 8 DEC 10 CAplus (SM) Now Provides Non-Conventional Patent Families
for Chinese Dual Filings

NEWS 9 DEC 23 Derwent World Patents Index: Manual Code Revision 2020

NEWS 10 FEB 13 Changes to Derwent WPI Update Numbering and Total
Number of Annual DWPI Updates

NEWS 11 FEB 13 New Legal Event Data from Croatia, Italy, and Poland
in INPADOCDB and INPAFAMDB

NEWS 12 MAR 10 2020 Version of MEDLINE Now Available on STN(R)

NEWS 13 MAR 11 First 2020 Update to Emtree(TM) Now Available on STN(R)

NEWS 14 MAR 26 STN Database Updates Continue as Usual

NEWS 15 APR 6 Advanced German Patent Full-Text Database DEFULL
Replaces Patdpafull

NEWS 16 APR 6 Announcements from Patent Offices Concerning
Coronavirus/COVID-19

NEWS 17 MAY 18 Patent Kind Code Changes for Korean Patents

NEWS 18 MAY 29 Second 2020 Update to Emtree(TM) Now Available on STN(R)

NEWS 19 JUN 26 COMPENDEX - New Fields for Author Identifier and URL

NEWS 20 JUN 30 Numeric Property Search Added to USPATFULL and USPAT2

NEWS 21 AUG 5 Chemical and Technology Databases RAPRA, CEABA,
and TEMA Add Numeric Property Search

NEWS 22 OCT 7 EP Appeal Data from European Patent Register Added to
INPADOCDB and INPAFAMDB

NEWS 23 NOV 15 Enhanced INPADOCDB and INPAFAMDB Files

NEWS 24 NOV 23 Claims Access: WIPO, United States, and China for 1999 -
Present.

NEWS 25 DEC 1 Engineering Flagship Database Inspec Reaches
Milestone 20 Million Total Records

NEWS 26 DEC 1 Full-Text Patent Documents from German Democratic
Republic Added to DEFULL

NEWS HOURS STN Operating Hours Plus Help Desk Availability
NEWS LOGIN Welcome Banner and News Items
NEWS TRAINING Find instructor-led and self-directed training opportunities

Enter NEWS followed by the item number or name to see news on that

specific topic.

For pricing information enter HELP PRICE or HELP COST at any arrow prompt.
All use of STN is subject to the provisions of the STN customer
agreement. This agreement limits use to scientific research. Use
for software development or design, implementation of commercial
gateways, or use of CAS and STN data in the building of commercial
products is prohibited and may result in loss of user privileges
and other penalties.

Access the latest version of STN.
Log into STNext with your STN login ID at hiipz:/ /www.ztn.org

STNext is updated frequently. To see the latest STNext Release Notes, click
https: //www.stn.org/help/astnext/ReleageMotes  hitm
**************STNCOlun]bus k k k k k k% k k% Kk kx k x * *x %
FILE 'HOME' ENTERED AT 16:56:46 ON 16 DEC 2020

=> file caplus
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COST IN U.S. DOLLARS SINCE FILE TOTAL
ENTRY SESSION
FULL ESTIMATED COST 0.18 0.18

FILE '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)

Copyright of the articles to which records in this database refer is
held by the publishers listed in the PUBLISHER (PB) field (available
for records published or updated in Chemical Abstracts after December
26, 1996), unless otherwise indicated in the original publications.

The CA Lexicon is the copyrighted intellectual property of the

American Chemical Society and is provided to assist you in searching
databases on STN. Any dissemination, distribution, copying, or storing
of this information, without the prior written consent of CAS, is
strictly prohibited.

FILE COVERS 1907 - 15 Dec 2020 VOL 174 ISS 1
FILE LAST UPDATED: 14 Dec 2020 (20201214/ED)

CAS Information Use Policies apply and are available at:

hbtp: //www. caa.org/legal/infopolicy

This file contains CAS Registry Numbers for easy and accurate
substance identification.

=> file reg

COST IN U.S. DOLLARS SINCE FILE TOTAL
ENTRY SESSION
FULL ESTIMATED COST 1.18 1.36

FILE 'REGISTRY' ENTERED AT 17:04:02 ON 16 DEC 2020
USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT.
COPYRIGHT (C) 2020 American Chemical Society (ACS)

Property values tagged with IC are from the ZIC/VINITI data file
provided by InfoChem.

STRUCTURE FILE UPDATES: 14 DEC 2020 HIGHEST RN 2559710-34-6
DICTIONARY FILE UPDATES: 14 DEC 2020 HIGHEST RN 2559710-34-6

CAS Information Use Policies apply and are available at:

http: //www.cas.org/legal/infopolicy

TSCA INFORMATION NOW CURRENT THROUGH March 2020.

Please note that search-term pricing does apply when
conducting SmartSELECT searches.

REGISTRY includes numerically searchable data for experimental and
predicted properties as well as tags indicating availability of

experimental property data in the original document. For information
on property searching in REGISTRY, refer to:

http: //www.cas.org/training/stn/databass-gpecific

=>
Uploading structure file: 16347625-1
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R-Group Definitions

R1: C,H,X,Ak,NH,SH,N,S,Ph

Node Attributes

Ring Nodes : 1 2 3 4 5 6

Chain Nodes : 7 8 11 12 13 14 15 18 19
Bond Attributes

Ring Bonds : 1-2 2-3 3-4 4-5 5-6 6-1

Chain Bonds : 1-12 2-13 5-7 7-8 7-9 8-10 10-11 12-14
15-16 15-19

Normalized Bonds : 1-2 2-3 3-4 4-5 5-6 6-1

Exact/Normalized Bonds : 1-12 2-13 5-7 7-8 7-9 8-10 10-11

4-17 14-18 15-16 15-19

Markush Attributes

Match Level (ATOM) : 1 2 3 4 5 6

Match Level (CLASS) : 7 8 9 10 11 12 13 14 15 18 19
Element Count Level (LIMITED) : 1 2 3 4 5 6 7 8 9 10
5 18 19

L1 STRUCTURE UPLOADED
=> g 11 sss sam

SAMPLE SEARCH INITIATED 17:04:27 FILE 'REGISTRY'
SAMPLE SCREEN SEARCH COMPLETED - 83 TO ITERATE

13-15

11

12-14

14-17 14-18
13-15 1
12 13 14 1
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100.0% PROCESSED 83 ITERATIONS 10 ANSWERS

SEARCH TIME: 00.00.01

FULL FILE PROJECTIONS: ONLINE **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 Tyrosine, N-acetyl-3-(acetyloxy)-Pf-hydroxy-, ethyl ester, 4-acetate
(9cI)

MF Cl1l7 H21 N 08

**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT**

HOW MANY MORE ANSWERS DO YOU WISH TO SCAN? (1):0

=> s 11 sss full

FULL SEARCH INITIATED 17:04:48 FILE 'REGISTRY'
FULL SCREEN SEARCH COMPLETED - 2072 TO ITERATE

100.0% PROCESSED 2072 ITERATIONS 301 ANSWERS
SEARCH TIME: 00.00.01
L3 301 SEA SSS FUL L1

=> file caplus

COST IN U.S. DOLLARS SINCE FILE TOTAL
ENTRY SESSION
FULL ESTIMATED COST 464.11 465.47

FILE '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)

Copyright of the articles to which records in this database refer is
held by the publishers listed in the PUBLISHER (PB) field (available
for records published or updated in Chemical Abstracts after December
26, 1996), unless otherwise indicated in the original publications.
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The CA Lexicon is the copyrighted intellectual property of the

American Chemical Society and is provided to assist you in searching
databases on STN. Any dissemination, distribution, copying, or storing
of this information, without the prior written consent of CAS, is
strictly prohibited.

FILE COVERS 1907 - 15 Dec 2020 VOL 174 ISS 1
FILE LAST UPDATED: 14 Dec 2020 (20201214/ED)

CAS Information Use Policies apply and are available at:

http://www.cas,.org/legal/infopeliicy

This file contains CAS Registry Numbers for easy and accurate
substance identification.

=> s 13
L4 433 L3
=> s 14 and (sublingual or buccal)

11286 SUBLINGUAL
4 SUBLINGUALS
11287 SUBLINGUAL
(SUBLINGUAL OR SUBLINGUALS)
21273 BUCCAL
2 BUCCALS
21273 BUCCAL
(BUCCAL OR BUCCALS)
L5 11 L4 AND (SUBLINGUAL OR BUCCAL)

=> d 15 1-11 ibib abs hitstr

L5 ANSWER 1 OF 11 CAPLUS COPYRIGHT 2020 ACS on STN

ACCESSION NUMBER: 2020:2193419 CAPLUS Fulil-texi

TITLE: Quinoline compound or pharmaceutically acceptable salt
thereof for treating giant cell tumor of bone

INVENTOR(S): Xu, Ping; Wang, Chenggian

PATENT ASSIGNEE(S): Chia Tai Tianging Pharmaceutical Group Co., Ltd.,
Peop. Rep. China

SOURCE: Faming Zhuanli Shenging, 14pp.
CODEN: CNXXEV

DOCUMENT TYPE: Patent

LANGUAGE: Chinese

FAMILY ACC. NUM. COUNT: 1
PATENT INFORMATION:

PATENT NO. KIND DATE APPLICATION NO. DATE

CN 111840289 A 20201030 CN 2019-10348530 20190428
PRIORITY APPLN. INFO.: CN 2019-10348530 20190428
AB The present invention relates to the application of a therapeutically

effective amt. of quinoline compd. I or a pharmaceutically acceptable salt
thereof in the prepn. of a medicament for treating giant cell tumor of
bone, and the application of a therapeutically effective amt. of quinoline
compd. I or a pharmaceutically acceptable salt thereof in combination with
a second therapeutic agent in the prepn. of a combined medicine for
treating giant cell tumor of bone. Quinoline compd. I has a chem. name
1-[[[4-(4-fluoro-2-methyl-1H-indol-5-y1)
oxy-6-methoxyquinolin-7-yl]oxy]methyl]cyclopropanamine.
IT INDEXING IN PROGRESS
IT £4019~%3~8, Dipivefrin Hydrochloride
RL: PAC (Pharmacological activity); THU (Therapeutic use); BIOL
(Biological study); USES (Uses)
(quinoline compd. or pharmaceutically acceptable salt thereof for
treating giant cell tumor of bone)
RN 64019-93-8 CAPLUS
CN Propanoic acid, 2,2-dimethyl-, 1,1'-[4-[1-hydroxy-2-(methylamino)ethyl]-
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1,2-phenylene] ester, hydrochloride (1:1)

* HCl

L5 ANSWER 2 OF 11
ACCESSION NUMBER:
DOCUMENT NUMBER:
TITLE:

INVENTOR(S):

PATENT ASSIGNEE(S):
SOURCE:

DOCUMENT TYPE:
LANGUAGE:
FAMILY ACC. NUM. COUNT:
PATENT INFORMATION:
PATENT NO.
20190022023
20170348251
20180125977
20180104195
PRIORITY APPLN. INFO.:

ASSIGNMENT HISTORY FOR US PATENT AVAILABLE IN

OTHER SOURCE(S):

CAPLUS

(CA INDEX NAME)

COPYRIGHT 2020 ACS on STN

2019:168236 CAPLUS Full-text

170:237067

Enhanced delivery epinephrine and prodrug compositions
Schobel, Alexander Mark; Varjan, Stephanie Marie;
Wargacki, Stephen Paul
Aquestive Therapeutics,

Inc., USA

U.S. Pat. Appl. Publ., 59pp., Cont.-in-part of U.S.

Ser. No. 791,249.

CODEN: USXXCO

Patent

English

5

KIND DATE APPLICATION NO. DATE

Al 20190124 US 2018-16143821 20180927

Al 20171207 US 2017-15587364 20170504

Al 20180510 US 2017-15717859 20170927

Al 20180419 US 2017-15791249 20171023
US 2016-62331996 P 20160505
US 2017-15587364 A2 20170504
US 2017-15717859 A2 20170927
US 2017-15791249 A2 20171023

LSUS DISPLAY FORMAT
CASFORMULTNS 2019:168236

Pharmaceutical compns. having enhanced active component permeation

THU (Therapeutic use); BIOL (Biological

(enhanced delivery epinephrine and prodrug compns.)

AB
properties are described.

IT 52365~63~6, Dipivefrin
RL: PKT (Pharmacokinetics);
study); USES (Uses)

RN 52365-63-6 CAPLUS

CN Propanoic acid, 2,2-dimethyl-,

1,2-phenylene] ester

1,1'-[4-[1-hydroxy-2-(methylamino)ethyl]-
(CA INDEX NAME)

EX2012, Page 279



L5

ANSWER 3 OF 11 CAPLUS COPYRIGHT 2020 ACS on STN

ACCESSION NUMBER: 2018:953917 CAPLUS Full-taxtht

DOCUMENT NUMBER: 169:11381

TITLE: Pharmaceutical formulation for sublingual or
busaal delivery of epinephrine

INVENTOR(S): Almoazen, Hassan; Haynes, Lindsay

PATENT ASSIGNEE(S): Iono Pharma, LLC, USA

SOURCE: PCT Int. Appl., 32pp.
CODEN: PIXXD2

DOCUMENT TYPE: Patent

LANGUAGE: English

FAMILY ACC. NUM. COUNT: 1
PATENT INFORMATION:

PATENT NO. KIND DATE APPLICATION NO. DATE

WO 2018089570 Al 20180517 WO 2017-US60761 20171109

CN 110418639 A 20191105 CN 2017-80083246 20171109

US 20190337886 Al 20191107 US 2019-16347625 20190506
PRIORITY APPLN. INFO.: US 2016-62421316 P 20161113

WO 2017-US60761 W 20171109

ASSIGNMENT HISTORY FOR US PATENT AVAILABLE IN LSUS DISPLAY FORMAT
OTHER SOURCE(S): MARPAT 169:11381; CASFORMULTNS 2018:953917
AB The present invention relates to a pharmaceutical compn. for the treatment

IT

RN
CN

of anaphylaxis formulated for rapid delivery, in one embodiment, the
delivery vehicle is a rapidly dissolvmg film. The films contain an
epinephrine or a novel epinephrine pro-drag for fee rapid treatment of
anaphylaxis in a patient. This invention relates to pharmaceutical
compns. made by modifying the physicoehemieal properties of epinephrine in
order to enhance its permeability through biol. membranes (sublingusl
and buceal membranes). Several prodrugs of epinephrine are shown by
modifying the two hydroxyl (phenolic) groups in positions 3 and 4 on the
benzene ring, by chem. reacting the two groups with several acid moieties
to form an ester bond with different alkyl chains. The addn. of an alkyl
group will enhance the lipophilicity of epinephrine (increase log P) and
will consequently increase its permeability through the biol. membranes
(sublingual and bueeal tissues in the oral cavity).
B2365~83~8 104714 ~E0~5 1198887 ~43~8
BR2264TT~TB~2
RL: THU (Therapeutic use); BIOL (Biological study); USES (Uses)
(pharmaceutical formulation for sublingual or buccal
delivery of epinephrine)
52365-63-6 CAPLUS
Propanoic acid, 2,2-dimethyl-, 1,1'-[4-[1-hydroxy-2-(methylamino)ethyl]-
1,2-phenylene] ester (CA INDEX NAME)
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RN
CN

RN
CN

RN
CN

104714-60-5 CAPLUS

1,2-Benzenediol,
INDEX NAME)

4-[1-hydroxy-2-(methylamino)ethyl]-, 1,2-diacetate (CA

1195867-43-6 CAPLUS

1,2-Benzenediol,
(CA INDEX NAME)

4-[1-hydroxy-2-(methylamino)ethyl]-, 1,2-dipropanocate

2226477-75-2 CAPLUS

Propanoic acid,
phenylene] ester

2-methyl-, 1,1'-[4-[1-hydroxy-2-(methylamino)ethyl]-1,2-
(CA INDEX NAME)
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L5 ANSWER 4 OF 11
ACCESSION NUMBER:
DOCUMENT NUMBER:
TITLE:

INVENTOR(S):

PATENT ASSIGNEE(S):
SOURCE:

DOCUMENT TYPE:
LANGUAGE:

FAMILY ACC. NUM. COUNT:
PATENT INFORMATION:
PATENT NO.

WO 2017035656
CA 2996910
EP 3344232
JP 2018526438
US 20180265694
US 10611908

PRIORITY APPLN. INFO.:

CAPLUS
2017:388962

166:319668
Micelles comprising hydrophilic polymers for
mucoadhesive drug delivery

Sheardown,

Heather;

COPYRIGHT 2020 ACS on STN
CAPLUS Full-text

Stephanie; Muirhead, Benjamin
McMaster University, Can.

PCT Int. Appl.,

CODEN: PIXXD2

Patent
English

1
KIND DATE

Al 20170309
Al 20170309
Al 20180711
T 20180913
Al 20180920
B2 20200407

ASSIGNMENT HISTORY FOR US PATENT AVAILABLE IN LSUS DISPLAY FORMAT

CASFORMULTNS 2017:388962

AB Biocompatible block copolymer micelles for use in mucoadhesive drug
delivery are provided.

OTHER SOURCE(S):

polymer,
polymer.

IT £2365~6%3~8, Dipivefrin
RL: THU (Therapeutic use); BIOL (Biological study); USES (Uses)
(micelles comprising hydrophilic polymers for mucoadhesive drug

delivery)
RN 52365-63-6
CN Propanoic acid,

CAPLUS

1,2-phenylene] ester

RN 64019-93-8
CN Propanoic acid,

CAPLUS

2,2-dimethyl-,
(CA INDEX NAME)

2,2-dimethyl-,
1,2-phenylene] ester, hydrochloride (1:1)

(CA INDEX NAME)

Prosperi-Porta, Graeme; Kedzior,
38pp.

APPLICATION NO. DATE

WO 2016-CA51038 20160901
CA 2016-2996910 20160901
EP 2016-840475 20160901
JP 2018-529696 20160901
US 2018-15756758 20180301
US 2015-62212784 P 20150901
WO 2016-CA51038 W 20160901

The micelles comprise a degradable hydrophobic
a degradable synthetic hydrophilic polymer and a mucoadhesive
The micelles are particularly useful for ophthalmic uses.

$4019~%3~8, Propine

1,1'-[4-[1-hydroxy-2-(methylamino)ethyl]-

1,1'-[4-[1-hydroxy-2-(methylamino)ethyl]-
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* HCl

L5 ANSWER 5 OF 11 CAPLUS

ACCESSION NUMBER:
DOCUMENT NUMBER:
TITLE:

INVENTOR(S):
PATENT ASSIGNEE(S):
SOURCE:

DOCUMENT TYPE:
LANGUAGE:
FAMILY ACC. NUM. COUNT:
PATENT INFORMATION:
PATENT NO.
US 8071630
US 20050119350
WO 2003072105
US 20120136020
US 20130338181
PRIORITY APPLN. INFO.:

ASSIGNMENT HISTORY FOR US PATENT AVAILABLE IN

166:530773

COPYRIGHT 2020 ACS on STN
2016:1956619 CAPLUS Full-tezi

Treatment of effect of chemicals with their

ultradilute stereoisomers

Kuzeff, Reinhard Michael
Australia

U.S., No pp. given
CODEN: USXXAM

Patent

English

4

KIND DATE
B2 20111206 US 2004-505956
Al 20050602

Al 20030904 WO 2003-AU219

Al 20120531 US 2011-13304618
Al 20131219 US 2013-13969590

AU 2002-796

AU 2002-925

AU 2002-950351
AU 2003-900353
AU 2003-900716
WO 2003-AU219

US 2004-505956
US 2011-13304618
LSUS DISPLAY FORMAT

APPLICATION NO.

20040827

20030228
20111126
20130818
20020228
20020306
20020722
20030124
20030219
20030228
Al 20040827
Bl 20111126

i g - -

AB A method of treating an effect of a chem. agent, which agent is

characterized by one or more chiral centers, by administering a diln. or
an ultra-high diln. or potentised prepn. of a stereoisomer of said chem.

agent.

IT 78071-01~5 133815~41-8

RL: ADV (Adverse effect,
activity); THU (Therapeutic use);
(treatment of adverse effect of chems.

ultradilute stereoisomers)

RN 79071-01-5 CAPLUS

CN Propanoic acid, 2,2-dimethyl-,
(methylamino)ethyl]-1,2-phenylene] ester, hydrochloride (1:1)

NAME )

including toxicity);

1,1'-[4-[(1R)-1-hydroxy-2-

PAC (Pharmacological
BIOL (Biological study); USES (Uses)
such as drugs with their

(CA INDEX
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RN

* HCI
Absolute stereochemistry shown
133815-41-5 CAPLUS

Propanoic acid, 2,2-dimethyl-, 4-[(1S)-1-hydroxy-2-(methylamino)ethyl]-1,2-
phenylene ester, hydrochloride (9CI) (CA INDEX NAME)

* HCI

Absolute stereochemistry shown

OS.CITING REF COUNT: 2 THERE ARE 2 CAPLUS RECORDS THAT CITE THIS RECORD

(2 CITINGS)

REFERENCE COUNT: 25 THERE ARE 25 CITED REFERENCES AVAILABLE FOR THIS

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT

L5 ANSWER 6 OF 11 CAPLUS COPYRIGHT 2020 ACS on STN

ACCESSION NUMBER: 2016:1847241 CAPLUS Full-itext

DOCUMENT NUMBER: 166:33567

TITLE: Pharmaceutical composition of dipivefrine
hydrochloride and application in biomedicine thereof

INVENTOR(S): Ding, Yuting

PATENT ASSIGNEE(S): Peop. Rep. China

SOURCE: Faming Zhuanli Shenging, 7pp.
CODEN: CNXXEV

DOCUMENT TYPE: Patent

LANGUAGE: Chinese

FAMILY ACC. NUM. COUNT: 1
PATENT INFORMATION:

PATENT NO. KIND DATE APPLICATION NO. DATE
CN 106109459 A 20161116 CN 2016-10466130 20160622
PRIORITY APPLN. INFO.: CN 2016-10466130 20160622

AB

The present invention discloses a pharmaceutical compn. of dipivefrine
hydrochloride and its use in biomedicine. The pharmaceutical compn. of
the present invention provides dipivefrine hydrochloride and a novel
natural compd. I, dipivefrine hydrochloride and compd. I have the
therapeutic effect on the kidney-yang deficiency of mice when the compd. I
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IT

RN
CN

is alone. When the combination of the dipivefrine hydrochloride and the
compd. I can be further developed into a drug for treating kidney-yang
deficiency, which has outstanding substantive characteristics and
remarkable progress compared with the prior art.
&4019~83~8, Dipivefrine hydrochloride
RL: PAC (Pharmacological activity); THU (Therapeutic use); BIOL
(Biological study); USES (Uses)
(pharmaceutical compn. of dipivefrine hydrochloride and application in
biomedicine thereof)
64019-93-8 CAPLUS
Propanoic acid, 2,2-dimethyl-, 1,1'-[4-[1-hydroxy-2-(methylamino)ethyl]-
1,2-phenylene] ester, hydrochloride (1:1) (CA INDEX NAME)

* HCl

L5 ANSWER 7 OF 11 CAPLUS COPYRIGHT 2020 ACS on STN

ACCESSION NUMBER: 2006:238357 CAPLUS Full-text

DOCUMENT NUMBER: 144:318557

TITLE: Preparation, compositions and uses of mixtures of
polypeptides

INVENTOR(S): Pinchasi, Irit; Dolitzky, Ben-Zion; Frenkel, Anton;
Schwartz, Michal; Arnon, Ruth; Aharoni, Rina

PATENT ASSIGNEE(S): Teva Pharmaceutical Industries, Ltd., Israel; Teva
Pharmaceuticals USA, Inc.; Yeda Research and
Development Co. Ltd.

SOURCE: PCT Int. Appl., 197 pp.
CODEN: PIXXD2

DOCUMENT TYPE: Patent

LANGUAGE: English

FAMILY ACC. NUM. COUNT: 1
PATENT INFORMATION:

PATENT NO. KIND DATE APPLICATION NO. DATE
WO 2006029411 A2 20060316 WO 2005-US32553 20050909
WO 2006029411 A3 20060803
US 20060122113 Al 20060608 US 2005-223408 20050909
US 7560100 B2 20090714
EP 1797109 A2 20070620 EP 2005-795337 20050909
EP 1797109 Bl 20160224
IL 181802 A 20120830 IL 2005-181802 20050909
ES 2572811 T3 20160602 ES 2005-795337 20050909
US 20070054857 Al 20070308 US 2006-541263 20060929
PRIORITY APPLN. INFO.: US 2004-60608844 P 20040909
US 2005-223408 Al 20050909
WO 2005-US32553 W 20050909
ASSIGNMENT HISTORY FOR US PATENT AVAILABLE IN LSUS DISPLAY FORMAT
OTHER SOURCE(S): CASFORMULTNS 2006:238357
AB The invention provides a compn. comprising a mixt. of polypeptides,

wherein each polypeptide (a) is a copolymer of the amino acids L-glutamic
acid, L-alanine, L-tyrosine, and L-lysine, and (b) may be in the form of a
pharmaceutically acceptable salt. In the mixt. (i) the polypeptides have
an av. mol. wt. in the range 13,500 to 18,500 daltons, (ii) 13% to 38% of
the polypeptides have a diethylamide group instead of a carboxyl group

EX2012, Page 285



IT

RN
CN

present at one end thereof, and (iii) 68% of the polypeptides have a mol.
wt. between 7000 and 41,000 daltons. The av. mol. wt. of polypeptides is
16,000 daltons. Processes for prepg. the mixt. of polypeptides and its
therapeutic uses are described. For example, an injection formulation

contg. the polypeptide mixt. 5 mg, mannitol 50 mg, and water for injection

to 1.0 mL was prepd. and packaged in Hypak syringe. Also, the biol.
activity of prepns. of different mol. wt. (MW) was evaluated by their
ability to block the induction of exptl. autoimmune encephalomyelitis
(EAE) in mice by reducing the no. of sick animals and lowering the
severity of disease (clin. score). The results were compared to that of
glatiramer acetate (GA). The effect of increase in MW on biol. activity
was obsd. At the dose of 25 pg/mouse, GA blocking activity was
suboptimal while prepns. with MW ranging between 15 and 20 KDa were more
effective in inhibiting acute EAE. At the dose of 50 pg/mouse, GA (7.5
daltons) was not effective in inhibiting chronic myelin oligodendrocyte
glycoprotein (MOG)-induced EAE, while the mixt. of polypeptides of the
invention (~ 16.0 KD) had a significant inhibitory effect.
52365~63~6, Dipivefrin
RL: THU (Therapeutic use); BIOL (Biological study); USES (Uses)
(therapeutic combinations contg. mixts. of polypeptides comprising
alanine, glutamic acid, lysine and tyrosine)
52365-63-6 CAPLUS
Propanoic acid, 2,2-dimethyl-, 1,1'-[4-[1l-hydroxy-2-(methylamino)ethyl]-
1,2-phenylene] ester (CA INDEX NAME)

OS.CITING REF COUNT: 17 THERE ARE 17 CAPLUS RECORDS THAT CITE THIS

RECORD (24 CITINGS)

REFERENCE COUNT: 1 THERE ARE 1 CITED REFERENCES AVAILABLE FOR THIS

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT

L5 ANSWER 8 OF 11 CAPLUS COPYRIGHT 2020 ACS on STN
ACCESSION NUMBER: 2005:55116 CAPLUS ®ull-taext
DOCUMENT NUMBER: 142:141267
TITLE: Film comprising therapeutic agents
INVENTOR(S): Maibach, Todd
PATENT ASSIGNEE(S): USA
SOURCE : PCT Int. Appl., 49 pp.

CODEN: PIXXD2
DOCUMENT TYPE: Patent
LANGUAGE: English

FAMILY ACC. NUM. COUNT: 1
PATENT INFORMATION:

PATENT NO. KIND DATE APPLICATION NO. DATE
WO 2005004989 A2 20050120 WO 2004-US21038 20040630
WO 2005004989 A3 20050616
CA 2530843 Al 20050120 CA 2004-2530843 20040630
EP 1648362 A2 20060426 EP 2004-777314 20040630
CN 1829490 A 20060906 CN 2004-80022053 20040630
US 20070059346 Al 20070315 US 2006-562633 20060609
US 20120121724 Al 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 Bl 20060609
ASSIGNMENT HISTORY FOR US PATENT AVAILABLE IN LSUS DISPLAY FORMAT
OTHER SOURCE(S): CASFORMULTNS 2005:55116
AB The present invention is related to the compn. and methods of manuf. of

IT

RN

orally-dissolvable, edible films as a vehicle for the non-invasive
administration of nitroglycerin, as well as other therapeutic agents
either with or without nitroglycerin, through the mucosal tissues of the
oral cavity. The films include a water-sol. film-forming polymer, such as
pullulan. Methods for producing the films are also disclosed.
52365~63~8, Dipivefrin
RL: THU (Therapeutic use); BIOL (Biological study); USES (Uses)

(bucsal tapes comprising therapeutic agents)
52365-63-6 CAPLUS
Propanoic acid, 2,2-dimethyl-, 1,1'-[4-[1l-hydroxy-2-(methylamino)ethyl]-
1,2-phenylene] ester (CA INDEX NAME)

OS.CITING REF COUNT: 9 THERE ARE 9 CAPLUS RECORDS THAT CITE THIS RECORD

(11 CITINGS)

REFERENCE COUNT: 2 THERE ARE 2 CITED REFERENCES AVAILABLE FOR THIS

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT

L5 ANSWER 9 OF 11 CAPLUS COPYRIGHT 2020 ACS on STN
ACCESSION NUMBER: 2003:696739 CAPLUS Fulil~texnt
DOCUMENT NUMBER: 139:207830
TITLE: Treatment of effect of chemicals with their
ultradilute stereoisomers
INVENTOR(S): Kuzeff, Reinhard Michael
PATENT ASSIGNEE(S): Sempach Pty. Ltd., Australia
SOURCE : PCT Int. Appl., 69 pp.
CODEN: PIXXD2
DOCUMENT TYPE: Patent
LANGUAGE: English

FAMILY ACC. NUM. COUNT: 4
PATENT INFORMATION:

PATENT NO. KIND DATE APPLICATION NO. DATE
WO 2003072105 Al 20030904 WO 2003-AU219 20030228
CA 2505984 Al 20030904 CA 2003-2505984 20030228
AU 2003208170 Al 20030909 AU 2003-208170 20030228
AU 2003208170 B2 20061123
EP 1487448 Al 20041222 EP 2003-706123 20030228
NZ 535654 A 20101224 NZ 2003-535654 20030228
US 8071630 B2 20111206 US 2004-505956 20040827
US 20050119350 Al 20050602
IN 2004DN02704 A 20090403 IN 2004-DN2704 20040914
IN 246566 B 20110311
US 20120136020 Al 20120531 US 2011-13304618 20111126
US 20130338181 Al 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 Al 20040827
US 2011-13304618 Bl 20111126
ASSIGNMENT HISTORY FOR US PATENT AVAILABLE IN LSUS DISPLAY FORMAT
OTHER SOURCE(S): CASFORMULTNS 2003:696739

AB A method of treating an adverse effect of a chem. agent such as a drug,
which agent is characterized by one or more chiral centers, by
administering a diln. or an ultra-high diln. or potentised prepn. of a
stereoisomer of said chem. agent.

IT FeO71~01~8 1338i8~-41~5
RL: ADV (Adverse effect, including toxicity); PAC (Pharmacological
activity); THU (Therapeutic use); BIOL (Biological study); USES (Uses)

(treatment of adverse effect of chems. such as drugs with their
ultradilute stereoisomers)

RN 79071-01-5 CAPLUS

CN Propanoic acid, 2,2-dimethyl-, 1,1'-[4-[(1R)-1-hydroxy-2-
(methylamino)ethyl]-1,2-phenylene] ester, hydrochloride (1:1) (CA INDEX
NAME )

* HCI
Absolute stereochemistry shown
RN  133815-41-5 CAPLUS

CN Propanoic acid, 2,2-dimethyl-, 4-[(1S)-1-hydroxy-2-(methylamino)ethyl]-1,2-
phenylene ester, hydrochloride (9CI) (CA INDEX NAME)

* HCI

Absolute stereochemistry shown

0S.CITING REF COUNT: 1 THERE ARE 1 CAPLUS RECORDS THAT CITE THIS RECORD
(1 CITINGS)
REFERENCE COUNT: 1 THERE ARE 1 CITED REFERENCES AVAILABLE FOR THIS

RECORD. ALL CITATIONS 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 Fulil-taxt

DOCUMENT NUMBER: 139:185666

TITLE: Coated pharmaceutical tablets with speckled appearance

INVENTOR(S): Martino, Alice C.; Noack, Robert M.; Pierman, Steven
A.

PATENT ASSIGNEE(S): Pharmacia Corporation, USA

SOURCE : PCT Int. Appl., 30 pp.
CODEN: PIXXD2

DOCUMENT TYPE: Patent

LANGUAGE: English

FAMILY ACC. NUM. COUNT: 1
PATENT INFORMATION:

PATENT NO. KIND DATE APPLICATION NO. DATE
WO 2003066030 A2 20030814 WO 2003-US3837 20030206
WO 2003066030 A3 20031016
CA 2474921 Al 20030814 CA 2003-2474921 20030206
AU 2003210930 A1 20030902 AU 2003-210930 20030206
AU 2003210930 B2 20070104
US 20030180357 A1l 20030925 US 2003-359939 20030206
EP 1480624 A2 20041201 EP 2003-737712 20030206
EP 1480624 Bl 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 A1l 20061020 HK 2005-106918 20050811
PRIORITY APPLN. INFO.: US 2002-60355705 P 20020207
WO 2003-US3837 W 20030206
ASSIGNMENT HISTORY FOR US PATENT AVAILABLE IN LSUS DISPLAY FORMAT
OTHER SOURCE(S): MARPAT 139:185666; CASFORMULTNS 2003:633448
GI
HHHMe
-
o
M
HM S
5

AB A pharmaceutical tablet is provide comprising a core and a coating
adherent thereto, wherein (a) the core comprises solid particles of a
water-sol. dye distributed in a matrix and (b) the coating comprises
gellan gum. The tablet is suitable for peroral or intraoral
administration, for example for delivery of a drug contained in the core
of the tablet to a subject. The tablet has a speckled appearance that
renders the tablet readily identifiable.

IT 52365~63~6, Dipivefrin
RL: THU (Therapeutic use); BIOL (Biological study); USES (Uses)

(active ingredients for coated pharmaceutical tablets with speckled
appearance)
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RN
CN

52365-63-6
Propanoic acid,

CAPLUS
2,2-

1,2-phenylene] ester

OS.CITING REF COUNT:

REFERENCE COUNT:

L5

ANSWER 11 OF 11 CAP

ACCESSION NUMBER:
DOCUMENT NUMBER:
TITLE:
INVENTOR(S):

PATENT ASSIGNEE(S):
SOURCE:

DOCUMENT TYPE:
LANGUAGE:

FAMILY ACC. NUM. COUNT:
PATENT INFORMATION:

PRIORITY APPLN.

PATENT NO.

WO 2003066029
WO 2003066029
CA 2474190

AU 2003215110
AU 2003215110
US 20030235617
EP 1471890

EP 1471890

BR 2003007473
CN 1627938

CN 100346832
JP 2005519924
NZ 534340

AT 340565

RU 2285520

PT 1471890

ES 2271542

ZA 2004005614
IN 2004DN02055
CO 5611096

MX 2004007728
NO 2004003723
INFO.:

dimethyl-,

(CA INDEX NAME)

6 THERE ARE 6 CAPLUS RECORDS THAT CITE THIS RECORD

(6 CITINGS)

3 THERE ARE 3 CITED REFERENCES AVAILABLE FOR THIS
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT

LUS
2003:633447
139:185665

COPYRIGHT 2020 ACS on STN

CAPLUS fFull-text

1,1'-[4-[1-hydroxy-2-(methylamino)ethyl]-

Pharmaceutical dosage form for mucosal delivery

Martino,
M.; Britten,

Alice C.;

Nancy

Pierman,

Steven A.;

Pharmacia Corporation, USA

PCT Int. Appl.,
CODEN: PIXXD2

Patent

English

1
KIND DATE

A2 20030814 WO
A3 20031016

Al 20030814 CA
Al 20030902 AU
B2 20071129

Al 20031225 Us
A2 20041103 EP
Bl 20060927

A 20041109 BR
A 20050615 CN
C 20071107

T 20050707 JP
A 20060428 NZ
T 20061015 AT
C2 20061020 RU
E 20070131 PT
T3 20070416 ES
A 20050627 ZA
A 20090313 IN
A2 20060228 Cco
A 20041110 MX
A 20040906 NO

Us
wo

34 pp.

APPLICATION NO.

ASSIGNMENT HISTORY FOR US PATENT AVAILABLE IN
OTHER SOURCE(S):

GI

MARPAT 139:185665;

2003-US3836

2003-2474190
2003-215110

2003-360167
2003-710927

2003-7473
2003-803419

2003-565453
2003-534340
2003-710927
2004-124057
2003-710927
2003-710927
2004-5614
2004-DN2055
2004-76758
2004-7728

2004-3723
2002-60355703 P
2003-US3836 \
LSUS DISPLAY FORMAT

Noack, Robert

20030206

20030206
20030206

20030206
20030206

20030206
20030206

20030206
20030206
20030206
20030206
20030206
20030206
20040714
20040716
20040806
20040809
20040906
20020207
20030206

CASFORMULTNS 2003:633447
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IT

RN

MNHHMe

A pharmaceutical tablet is provided comprising an intraorally
disintegratable core and an excipient coating adherent thereto, wherein
the coating comprises gellan gum. The tablet is suitable for intraoral
administration, for example for delivery of a drug contained in the core
of the tablet to a subject, at least in part by absorption of the drug via
oral mucosa of the subject.
52365~63~6, Dipivefrin
RL: THU (Therapeutic use); BIOL (Biological study); USES (Uses)

(active ingredients for coated sublingual tablets)
52365-63-6 CAPLUS
Propanoic acid, 2,2-dimethyl-, 1,1'-[4-[1l-hydroxy-2-(methylamino)ethyl]-
1,2-phenylene] ester (CA INDEX NAME)

OS.CITING REF COUNT: 4 THERE ARE 4 CAPLUS RECORDS THAT CITE THIS RECORD

(7 CITINGS)

REFERENCE COUNT: 3 THERE ARE 3 CITED REFERENCES AVAILABLE FOR THIS

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT

=> d his

(FILE 'HOME' ENTERED AT 16:56:46 ON 16 DEC 2020)
FILE 'CAPLUS' ENTERED AT 17:03:57 ON 16 DEC 2020

FILE 'REGISTRY' ENTERED AT 17:04:02 ON 16 DEC 2020

L1 STRUCTURE UPLOADED
L2 10 S L1 SSS SAM
L3 301 S L1 SSS FULL
FILE 'CAPLUS' ENTERED AT 17:04:53 ON 16 DEC 2020
L4 433 S L3
L5 11 S L4 AND (SUBLINGUAL OR BUCCAL)
=> logoff y
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(FILE 'HOME' ENTERED AT 16:56:46 ON 16 DEC 2020)
D SET
D CLUSTER

FILE 'CAPLUS' ENTERED AT 17:03:57 ON 16 DEC 2020

FILE '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

FILE '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 (SUBLINGUAL OR BUCCAL)
D L5 1-11 IBIB ABS HITSTR

COST IN U.S. DOLLARS SINCE FILE TOTAL
ENTRY SESSION

FULL ESTIMATED COST 161.95 627.42

STN INTERNATIONAL LOGOFF AT 17:07:12 ON 16 DEC 2020

file reg

COST IN U.S. DOLLARS SINCE FILE TOTAL
ENTRY SESSION

FULL ESTIMATED COST 0.18 0.18

FILE 'REGISTRY' ENTERED AT 20:36:26 ON 16 DEC 2020
USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT.
COPYRIGHT (C) 2020 American Chemical Society (ACS)

Property values tagged with IC are from the ZIC/VINITI data file
provided by InfoChem.

STRUCTURE FILE UPDATES: 14 DEC 2020 HIGHEST RN 2559710-34-6
DICTIONARY FILE UPDATES: 14 DEC 2020 HIGHEST RN 2559710-34-6

CAS Information Use Policies apply and are available at:

http: //www.cas.org/legal/infopoiicy
TSCA INFORMATION NOW CURRENT THROUGH March 2020.

Please note that search-term pricing does apply when
conducting SmartSELECT searches.

REGISTRY includes numerically searchable data for experimental and
predicted properties as well as tags indicating availability of
experimental property data in the original document. For information
on property searching in REGISTRY, refer to:

Ibip: //www. cas.org/training/stn/databaszs~specific

=>
Uploading structure file: 16347625-2
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TT i
1%, 2, W5
N AN
18, A2
;t:? gﬂf@
* 14
i¥

Node Attributes

Ring Nodes : 1 2 3 4 5 &6

Chain Nodes : 7 8 11 12 13 14 15 16 17 18 19

Bond Attributes

Ring Bonds : 1-2 2-3 3-4 4-5

Chain Bonds : 1-12 2-13 5-7
15-16 15-19

Exact Bonds : 5-7 7-8 14-17 15-16

Normalized Bonds : 1-2 2-3 3-4 4-5 5-6 6-1

Exact/Normalized Bonds : 1-12 2-13 7-9 8-10 10-11 12-14 13-15 14-18 15-1

9

Markush Attributes

Match Level (ATOM) : 1 2 3 4 5 6

Match Level (CLASS) : 7 8 9 10 11 12 13 14 15 16 17 18 19

Element Count Level (LIMITED) : 1 2 3 4 5 6 7 8 9 10 11 12 13 14 1

5 16 17 18 19

5_
7-8 7- 8-10 10-11 12-14 13-15 14-17 14-18

L1 STRUCTURE UPLOADED
=> g 11 exact sam

SAMPLE SEARCH INITIATED 20:36:53 FILE 'REGISTRY'
SAMPLE SCREEN SEARCH COMPLETED - 2 TO ITERATE

100.0% PROCESSED 2 ITERATIONS 1 ANSWERS
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SEARCH TIME: 00.00.01

FULL FILE PROJECTIONS: ONLINE **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-Benzenediol, 4-[1-hydroxy-2-(methylamino)ethyl]-, 1,2-diacetate
MF C13 H17 N 05

CI COM

**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT**

ALL ANSWERS HAVE BEEN SCANNED

=> g 11 exact full

FULL SEARCH INITIATED 20:37:09 FILE 'REGISTRY'
FULL SCREEN SEARCH COMPLETED - 4 TO ITERATE

100.0% PROCESSED 4 ITERATIONS 2 ANSWERS
SEARCH TIME: 00.00.01
L3 2 SEA EXA FUL L1

=> file caplus

COST IN U.S. DOLLARS SINCE FILE TOTAL
ENTRY SESSION
FULL ESTIMATED COST 158.71 158.89

FILE '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)

Copyright of the articles to which records in this database refer is
held by the publishers listed in the PUBLISHER (PB) field (available
for records published or updated in Chemical Abstracts after December
26, 1996), unless otherwise indicated in the original publications.

The CA Lexicon is the copyrighted intellectual property of the
American Chemical Society and is provided to assist you in searching
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databases on STN. Any dissemination, distribution, copying, or storing
of this information, without the prior written consent of CAS, is
strictly prohibited.

FILE COVERS 1907 - 16 Dec 2020 VOL 174 ISS 1
FILE LAST UPDATED: 15 Dec 2020 (20201215/ED)

CAS Information Use Policies apply and are available at:

http://www, cas. org/legal/infopociioy

This file contains CAS Registry Numbers for easy and accurate
substance identification.

=> g 13
L4 4 L3

=> d 14 1-4 ibib abs hitstr

L4 ANSWER 1 OF 4 CAPLUS COPYRIGHT 2020 ACS on STN

ACCESSION NUMBER: 2018:953917 CAPLUS Full-taxtht

DOCUMENT NUMBER: 169:11381

TITLE: Pharmaceutical formulation for sublingual or buccal
delivery of epinephrine

INVENTOR(S): Almoazen, Hassan; Haynes, Lindsay

PATENT ASSIGNEE(S): Iono Pharma, LLC, USA

SOURCE: PCT Int. Appl., 32pp.
CODEN: PIXXD2

DOCUMENT TYPE: Patent

LANGUAGE: English

FAMILY ACC. NUM. COUNT: 1
PATENT INFORMATION:

PATENT NO. KIND DATE APPLICATION NO. DATE
WO 2018089570 Al 20180517 WO 2017-USe60761 20171109
CN 110418639 A 20191105 CN 2017-80083246 20171109
US 20190337886 Al 20191107 US 2019-16347625 20190506
PRIORITY APPLN. INFO.: US 2016-62421316 P 20161113
WO 2017-US60761 W 20171109
ASSIGNMENT HISTORY FOR US PATENT AVAILABLE IN LSUS DISPLAY FORMAT
OTHER SOURCE(S): MARPAT 169:11381; CASFORMULTNS 2018:953917

AB The present invention relates to a pharmaceutical compn. for the treatment
of anaphylaxis formulated for rapid delivery, in one embodiment, the
delivery vehicle is a rapidly dissolvmg film. The films contain an
epinephrine or a novel epinephrine pro-drag for fee rapid treatment of
anaphylaxis in a patient. This invention relates to pharmaceutical
compns. made by modifying the physicoehemieal properties of epinephrine in
order to enhance its permeability through biol. membranes (sublingual and
buccal membranes). Several prodrugs of epinephrine are shown by modifying
the two hydroxyl (phenolic) groups in positions 3 and 4 on the benzene
ring, by chem. reacting the two groups with several acid moieties to form
an ester bond with different alkyl chains. The addn. of an alkyl group
will enhance the lipophilicity of epinephrine (increase log P) and will
consequently increase its permeability through the biol. membranes
(sublingual and buccal tissues in the oral cavity).

IT 104%14~80~5
RL: THU (Therapeutic use); BIOL (Biological study); USES (Uses)

(pharmaceutical formulation for sublingual or buccal delivery of
epinephrine)

RN 104714-60-5 CAPLUS

CN 1,2-Benzenediol, 4-[l-hydroxy-2-(methylamino)ethyl]-, 1,2-diacetate (CA
INDEX NAME)
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L4 ANSWER 2 OF 4 CAPLUS COPYRIGHT 2020 ACS on STN

ACCESSION NUMBER: 1986:572151 CAPLUS Full-texnt

DOCUMENT NUMBER: 105:172151

ORIGINAL REFERENCE NO.: 105:27733a,27736a

TITLE: Improved synthesis of adrenaline

AUTHOR(S): Yang, Paw Wang; Huang, Ya Yung

CORPORATE SOURCE: Dep. Chem., Natl. Taiwan Univ., Taipei, Taiwan

SOURCE : Huaxue (1985), 43(1), 19-29

CODEN: HUHSA2; ISSN: 0441-3768

DOCUMENT TYPE: Journal

LANGUAGE: Chinese

AB The synthesis and resoln. of dl-adrenaline [d1l-3,4-(OH)2C6H3CH(OH)CH2NHMe
(I)] and dl-noradrenaline [dl-3,4-(OH)2C6H3CH(OH)CH2NH2 (II)] were
reviewed and modified. I was prepd. in 84% overall yield from o-C6H4(OH)2
via acylation with ClCH2CO2H and amination with MeNH2 followed by
catalytic hydrogenation. II was prepd. from 3,4-(MeO)HOC6H3CHO via
demethylation, bisacetylation, addn. reaction with MeNO2 to give
3,4-(AcO)2C6H3CH(OH)CH2NO2, followed by catalytic hydrogenation.

IT 047145057
RL: RCT (Reactant); SPN (Synthetic preparation); PREP (Preparation); RACT
(Reactant or reagent)

(prepn. and hydrolysis of)
RN 104714-60-5 CAPLUS
CN 1,2-Benzenediol, 4-[1-hydroxy-2-(methylamino)ethyl]-, 1,2-diacetate (CA

INDEX NAME)

OS.CITING REF COUNT: 1 THERE ARE 1 CAPLUS RECORDS THAT CITE THIS RECORD

(1 CITINGS)

L4 ANSWER 3 OF 4 CAPLUS COPYRIGHT 2020 ACS on STN

ACCESSION NUMBER: 1978:58723 CAPLUS Fuli-taxt

DOCUMENT NUMBER: 88:58723

ORIGINAL REFERENCE NO.: 88:9223a,9226a

TITLE: Aerosolized or intravenous catecholamines:
cardiovascular effects in awake rats

AUTHOR(S): Bunag, Ruben D.; Riley, Elinor; Walaszek, Edward J.

CORPORATE SOURCE: Coll. Health Sci., Univ. Kansas Med. Cent., Kansas
Ccity, KS, USA

SOURCE: General Pharmacology (1977), 8(4), 269-73
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CODEN: GEPHDP; ISSN: 0306-3623

DIGITAL OBJECT ID: lO.1016/0306—3623(77)90025—8
DOCUMENT TYPE: Journal
LANGUAGE: English
GI
HO -, ot HO CHCH SMHCHM
' "CH oHHMe fl i 2wele 2
HO I Ho~ = 11

AB

IT

RN
CN

To compare the cardiovascular effects of epinephrine (I) [51-43-4] and
isoproterenol (II) [7683-59-2] derivs., drugs were injected i.v. or given
as aerosols while aortic pressures and heart rates were recorded
continuously in unanesthetized rats. Cardiovascular responses to aerosols
always started later but lasted longer than those to i.v. injections. I
derivs. invariably elevated aortic pressure whereas II derivs. lowered it.
Heart rate responses varied from decreases by I, irregular effects by
diacetylepinephrine [$852%%~36-%], to increases by dipivalylepinephrine
[566298-24-9]; by contrast, II derivs. consistently increased heart rate
and for i.v. doses this effect was dose-dependent. Since
diacetylisoproterenol [35553-62-9] and dipivalylisoproterenol
[65114-85-4] were both weaker than II in causing tachycardia, chronotropic
side-effects may be lessened when these drugs are used for treating
bronchial asthma.
BE3T8~286~%
RL: PRP (Properties)

(cardiovascular effects of)
65279-36-9 CAPLUS
1,2-Benzenediol, 4-[1-hydroxy-2-(methylamino)ethyl]-, 1,2-diacetate, (R)-
(9CI) (CA INDEX NAME)

Absolute stereochemistry shown

L4 ANSWER 4 OF 4 CAPLUS COPYRIGHT 2020 ACS on STN

ACCESSION NUMBER: 1929:45024 CAPLUS #¥ull-taxt

DOCUMENT NUMBER: 23:45024

ORIGINAL REFERENCE NO.: 23:5162b-f

TITLE: Alkamines. III

AUTHOR(S): Kanao, S.

SOURCE: Yakugaku Zasshi (1929), 49, 238-46
CODEN: YKKZAJ; ISSN: 0031-6903

DOCUMENT TYPE: Journal

LANGUAGE: Unavailable

AB cf. C. A. 23, 4205. During the condensation of nitroparaffin and aromatic

aldehyde, the phenol hydroxyl radical often causes the retardation. This
is more so when an aldehyde possesses two OH radicals, such as
resorcylaldehyde, gentisinaldehyde and protocatechualdehyde (Ber. 46,
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IT

RN
CN

IT

RN

1034(1913)). In order to lessen this retardation CH3CO2 or some other

radical was substituted for OH radical. 3,4-Dihydroxybenzaldehyde (I)

(100 g.), CH3CO2Na (100 g.) in AcOH (170 g.) gave diacetyl deriv. (II) m.

55° (yield 90%). Reduction of II (10 g.) with CH3NO2 (4 g.) in

KHCO3 gave 3,4-diacetoxyphenylnitroethanol (III), m. 155° (yield

80-90%). III (5 g.) in alc. (20 cc.) treated on the water bath with

concd. acid gave 3,4-dihydroxy-Q-nitrostyrene (IV) (8 g.), m.

146-7° (yield 97%). IV (3 g.) AcOH (5 g.) in the cold treated with

30% KCl1l (6-7 g.) gave 3,4-diacetoxy-wnitrostyrene, m. 118°.

Reduction of III (5 g.) with 30% AcOH (60 cc.) and Zn dust gave

1-(3,4-diacetoxyphenyl)-2-aminoethanol (yield 2.2 g.), dioxalate, m.

153°. Reduction of III (5 g.) with 35% HCHO (1.5 g.), Zn dust and

ACOH gave 1-(3,4-diacetoxyphenyl)-2-methylaminoethanol, m. 168°,

HCl salt m. 155-6°. Reduction of III (3 g.) with CH3(CH2)5CHO (1.2

g) by usual method gave 1-(3,4-diacetoxyphenyl)-2-heptylaminoethanol

(yield 1.1 g.), dioxalate, m. 175° III (5 g.) and PhCHO by usual

method gave 1-(3,4-diacetoxyphenyl)-2-(benzylideneoximino) ethanol (V)

(yield 1 g.), m. 161-2°. Reduction of V by usual method gave

1-(3,4-diacetoxyphenyl)-2-benzylaminoethanol, dioxalate, m. 168°.

Reduction of III (6 g.) with (CH202)C6H3CHO (3.2 g.) by usual method gave

1-(3,4-diacetoxyphenyl)-2-piperonylaminoethanol, dioxalate, m. 192°

(yield 2.6 g.). III (6 g.), 3,4-(CH3CO2)2C6H3CHO (4.8 g.), AcOH and Zn

dust treated as before gave 1-(3,4-diacetoxyphenyl)-2-(3,4-

dihydroxybenzyl) aminoethanol, dioxalate, m. 201° (yield 4 g.).

III (6 g.) and acetylvanillin (2.3 g.) treated as before gave

1-(3,4-diacetoxyphenyl)-2-(3-methoxy-4-acetoxybenzyl) aminoethanol,

dioxalate, m. 210° (yield 2 g.). Reduction of III (6 g.) with

furfurol (2.6 g.) as before gave 1-(3,4-diacetoxyphenyl-2-

furylaminoethanol, dioxalate, m. 162-3° (yield 2 g.).

1047314~60-87

RL: SPN (Synthetic preparation); PRP (Properties); PREP (Preparation)
(Alkamines. III)

104714-60-5 CAPLUS

1,2-Benzenediol, 4-[l-hydroxy-2-(methylamino)ethyl]-, 1,2-diacetate (CA

INDEX NAME)

65279~36~8P, Adrenaline, 3,4-diacetate
RL: PREP (Preparation)
(prepn. of)
65279-36-9 CAPLUS
1,2-Benzenediol, 4-[l-hydroxy-2-(methylamino)ethyl]-, 1,2-diacetate, (R)-
(9CI) (CA INDEX NAME)

Absolute stereochemistry shown
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=> file reg

COST IN U.S. DOLLARS SINCE FILE TOTAL
ENTRY SESSION
FULL ESTIMATED COST 54.10 212.99

FILE 'REGISTRY' ENTERED AT 20:38:03 ON 16 DEC 2020
USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT.
COPYRIGHT (C) 2020 American Chemical Society (ACS)

Property values tagged with IC are from the ZIC/VINITI data file
provided by InfoChem.

STRUCTURE FILE UPDATES: 14 DEC 2020 HIGHEST RN 2559710-34-6
DICTIONARY FILE UPDATES: 14 DEC 2020 HIGHEST RN 2559710-34-6

CAS Information Use Policies apply and are available at:

bttp://www.cas.org/legal/infopeiiny
TSCA INFORMATION NOW CURRENT THROUGH March 2020.

Please note that search-term pricing does apply when
conducting SmartSELECT searches.

REGISTRY includes numerically searchable data for experimental and
predicted properties as well as tags indicating availability of
experimental property data in the original document. For information
on property searching in REGISTRY, refer to:

http://www.cas.org/training/stn/databasas-gpecific

=>
Uploading structure file: 16347625-3
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Node Attributes

Ring Nodes : 1 2 3 4 5 &6

Chain Nodes : 7 8 11 12 13 14 15 16 17 18 19 20 21

Bond Attributes

Ring Bonds : 1-2 2-3 3-4 4-5 5-

Chain Bonds : 1-12 2-13 5-7 7-8 7-
15-16 15-19 16-21 17-20

Exact Bonds : 5-7 7-8 14-17 15-16 16-21 17-20

Normalized Bonds : 1-2 2-3 3-4 4-5 5-6 6-1

Exact/Normalized Bonds : 1-12 2-13 7-9 8-10 10-11 12-14 13-15 14-18 15-1

9

Markush Attributes

Match Level (ATOM) : 1 2 3 4 5 6

Match Level (CLASS) : 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

Element Count Level (LIMITED) : 1 2 3 4 5 6 7 8 9 10 11 12 13 14 1

5 16 17 18 19 20 21

8-10 10-11 12-14 13-15 14-17 14-18

L5 STRUCTURE UPLOADED
=> g 15 exact sam

SAMPLE SEARCH INITIATED 20:38:40 FILE 'REGISTRY'
SAMPLE SCREEN SEARCH COMPLETED - 0 TO ITERATE

100.0% PROCESSED 0 ITERATIONS 0 ANSWERS
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SEARCH TIME: 00.00.01

FULL FILE PROJECTIONS: ONLINE **COMPLETE**
BATCH **COMPLETE**

PROJECTED ITERATIONS: 0 TO 0
PROJECTED ANSWERS: 0 TO 0
L6 0 SEA EXA SAM L5

=> s 15 exact full

FULL SEARCH INITIATED 20:38:46 FILE 'REGISTRY'
FULL SCREEN SEARCH COMPLETED - 3 TO ITERATE

100.0% PROCESSED 3 ITERATIONS 1 ANSWERS
SEARCH TIME: 00.00.01
L7 1 SEA EXA FUL L5

=> file caplus

COST IN U.S. DOLLARS SINCE FILE TOTAL
ENTRY SESSION
FULL ESTIMATED COST 158.71 371.70

FILE '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)

Copyright of the articles to which records in this database refer is
held by the publishers listed in the PUBLISHER (PB) field (available
for records published or updated in Chemical Abstracts after December
26, 1996), unless otherwise indicated in the original publications.

The CA Lexicon is the copyrighted intellectual property of the

American Chemical Society and is provided to assist you in searching
databases on STN. Any dissemination, distribution, copying, or storing
of this information, without the prior written consent of CAS, is
strictly prohibited.

FILE COVERS 1907 - 16 Dec 2020 VOL 174 ISS 1
FILE LAST UPDATED: 15 Dec 2020 (20201215/ED)

CAS Information Use Policies apply and are available at:

http://www.cas.crg/iegal/infopcliicy

This file contains CAS Registry Numbers for easy and accurate
substance identification.

=> s 17
L8 1 L7

=> d 18 ibib abs hitstr

L8 ANSWER 1 OF 1 CAPLUS COPYRIGHT 2020 ACS on STN

ACCESSION NUMBER: 2018:953917 CAPLUS Full-taxt

DOCUMENT NUMBER: 169:11381

TITLE: Pharmaceutical formulation for sublingual or buccal
delivery of epinephrine

INVENTOR(S): Almoazen, Hassan; Haynes, Lindsay

PATENT ASSIGNEE(S): Iono Pharma, LLC, USA

SOURCE : PCT Int. Appl., 32pp.
CODEN: PIXXD2

DOCUMENT TYPE: Patent
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LANGUAGE: English
FAMILY ACC. NUM. COUNT: 1
PATENT INFORMATION:

PATENT NO. KIND DATE APPLICATION NO. DATE

WO 2018089570 Al 20180517 WO 2017-US60761 20171109

CN 110418639 A 20191105 CN 2017-80083246 20171109

US 20190337886 Al 20191107 US 2019-16347625 20190506
PRIORITY APPLN. INFO.: US 2016-62421316 P 20161113

WO 2017-US60761 W 20171109

ASSIGNMENT HISTORY FOR US PATENT AVAILABLE IN LSUS DISPLAY FORMAT
OTHER SOURCE(S): MARPAT 169:11381; CASFORMULTNS 2018:953917
AB The present invention relates to a pharmaceutical compn. for the treatment

IT

RN
CN

of anaphylaxis formulated for rapid delivery, in one embodiment, the

delivery vehicle is a rapidly dissolvmg film. The films contain an

epinephrine or a novel epinephrine pro-drag for fee rapid treatment of

anaphylaxis in a patient. This invention relates to pharmaceutical

compns. made by modifying the physicoehemieal properties of epinephrine in

order to enhance its permeability through biol. membranes (sublingual and

buccal membranes). Several prodrugs of epinephrine are shown by modifying

the two hydroxyl (phenolic) groups in positions 3 and 4 on the benzene

ring, by chem. reacting the two groups with several acid moieties to form

an ester bond with different alkyl chains. The addn. of an alkyl group

will enhance the lipophilicity of epinephrine (increase log P) and will

consequently increase its permeability through the biol. membranes

(sublingual and buccal tissues in the oral cavity).

11858874386

RL: THU (Therapeutic use); BIOL (Biological study); USES (Uses)
(pharmaceutical formulation for sublingual or buccal delivery of
epinephrine)

1195867-43-6 CAPLUS

1,2-Benzenediol, 4-[l-hydroxy-2-(methylamino)ethyl]-, 1,2-dipropanoate

(CA INDEX NAME)

=> file reg

COST IN U.S. DOLLARS SINCE FILE TOTAL

ENTRY SESSION
FULL ESTIMATED COST 14.41 386.11
FILE 'REGISTRY' ENTERED AT 20:39:19 ON 16 DEC 2020

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT.
COPYRIGHT (C) 2020 American Chemical Society (ACS)

Property values tagged with IC are from the ZIC/VINITI data file
provided by InfoChem.

STRUCTURE FILE UPDATES: 14 DEC 2020 HIGHEST RN 2559710-34-6
DICTIONARY FILE UPDATES: 14 DEC 2020 HIGHEST RN 2559710-34-6
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CAS Information Use Policies apply and are available at:

http: //www.cas.org/legal/infopoliicy
TSCA INFORMATION NOW CURRENT THROUGH March 2020.

Please note that search-term pricing does apply when
conducting SmartSELECT searches.

REGISTRY includes numerically searchable data for experimental and
predicted properties as well as tags indicating availability of
experimental property data in the original document. For information
on property searching in REGISTRY, refer to:

http: //www.cas.org/training/stn/database-gpecific
£ / i/ ol

=>
Uploading structure file: 16347625-4
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Food

Node Attributes

Ring Nodes : 1 2 3 4 5 &6

Chain Nodes : 7 8 11 12 13 14 15 16 17 18 19 20 21 22 23

Bond Attributes

Ring Bonds : 1-2 2-3 3-4 4-5 5-6 6-1

Chain 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

Exact Bonds : 5-7 7-8 14-17 15-16 16-21 16-23 17-20 17-22

Normalized Bonds : 1-2 2-3 3-4 4-5 5-6 6-1

Exact/Normalized Bonds : 1-12 2-13 7-9 8-10 10-11 12-14 13-15 14-18 15-1

9

Markush Attributes

Match Level (ATOM) : 1 2 3 4 5 6

Match Level (CLASS) : 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 2

2 23

Element Count Level (LIMITED) : 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
=> g 19 exact sam

SAMPLE SEARCH INITIATED 20:39:54 FILE 'REGISTRY'
SAMPLE SCREEN SEARCH COMPLETED - 0 TO ITERATE
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100.0% PROCESSED 0 ITERATIONS 0 ANSWERS

SEARCH TIME: 00.00.01

FULL FILE PROJECTIONS: ONLINE **COMPLETE**
BATCH **COMPLETE**

PROJECTED ITERATIONS: 0 TO 0
PROJECTED ANSWERS: 0 TO 0
L10 0 SEA EXA SAM L9

=> s 19 exact full

FULL SEARCH INITIATED 20:39:59 FILE 'REGISTRY'
FULL SCREEN SEARCH COMPLETED - 5 TO ITERATE

100.0% PROCESSED 5 ITERATIONS 1 ANSWERS
SEARCH TIME: 00.00.01
L11 1 SEA EXA FUL L9

=> file caplus

COST IN U.S. DOLLARS SINCE FILE TOTAL
ENTRY SESSION
FULL ESTIMATED COST 158.71 544.82

FILE '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)

Copyright of the articles to which records in this database refer is
held by the publishers listed in the PUBLISHER (PB) field (available
for records published or updated in Chemical Abstracts after December
26, 1996), unless otherwise indicated in the original publications.

The CA Lexicon is the copyrighted intellectual property of the

American Chemical Society and is provided to assist you in searching
databases on STN. Any dissemination, distribution, copying, or storing
of this information, without the prior written consent of CAS, is
strictly prohibited.

FILE COVERS 1907 - 16 Dec 2020 VOL 174 ISS 1
FILE LAST UPDATED: 15 Dec 2020 (20201215/ED)

CAS Information Use Policies apply and are available at:

hthp: //www. cas.org/legal/infopolicy

This file contains CAS Registry Numbers for easy and accurate
substance identification.

=> g 111
L12 1 L11

=> d 112 ibib abs hitstr

L12 ANSWER 1 OF 1 CAPLUS COPYRIGHT 2020 ACS on STN

ACCESSION NUMBER: 2018:953917 CAPLUS ¥Full-taxt

DOCUMENT NUMBER: 169:11381

TITLE: Pharmaceutical formulation for sublingual or buccal
delivery of epinephrine

INVENTOR(S): Almoazen, Hassan; Haynes, Lindsay

PATENT ASSIGNEE(S): Iono Pharma, LLC, USA

SOURCE : PCT Int. Appl., 32pp.

CODEN: PIXXD2
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DOCUMENT TYPE: Patent
LANGUAGE: English
FAMILY ACC. NUM. COUNT: 1
PATENT INFORMATION:

PATENT NO. KIND DATE APPLICATION NO. DATE

WO 2018089570 Al 20180517 WO 2017-US60761 20171109

CN 110418639 A 20191105 CN 2017-80083246 20171109

US 20190337886 Al 20191107 US 2019-16347625 20190506
PRIORITY APPLN. INFO.: US 2016-62421316 P 20161113

WO 2017-US60761 W 20171109

ASSIGNMENT HISTORY FOR US PATENT AVAILABLE IN LSUS DISPLAY FORMAT
OTHER SOURCE(S): MARPAT 169:11381; CASFORMULTNS 2018:953917
AB The present invention relates to a pharmaceutical compn. for the treatment

IT

RN
CN

of anaphylaxis formulated for rapid delivery, in one embodiment, the
delivery vehicle is a rapidly dissolvmg film. The films contain an
epinephrine or a novel epinephrine pro-drag for fee rapid treatment of
anaphylaxis in a patient. This invention relates to pharmaceutical
compns. made by modifying the physicoehemieal properties of epinephrine in
order to enhance its permeability through biol. membranes (sublingual and
buccal membranes). Several prodrugs of epinephrine are shown by modifying
the two hydroxyl (phenolic) groups in positions 3 and 4 on the benzene
ring, by chem. reacting the two groups with several acid moieties to form
an ester bond with different alkyl chains. The addn. of an alkyl group
will enhance the lipophilicity of epinephrine (increase log P) and will
consequently increase its permeability through the biol. membranes
(sublingual and buccal tissues in the oral cavity).
R22ABETT~TE~2
RL: THU (Therapeutic use); BIOL (Biological study); USES (Uses)
(pharmaceutical formulation for sublingual or buccal delivery of
epinephrine)
2226477-75-2 CAPLUS
Propanoic acid, 2-methyl-, 1,1'-[4-[1-hydroxy-2-(methylamino)ethyl]-1,2-
phenylene] ester (CA INDEX NAME)

=> file reg

COST IN U.S. DOLLARS SINCE FILE TOTAL

ENTRY SESSION
FULL ESTIMATED COST 14.41 559.23
FILE 'REGISTRY' ENTERED AT 20:40:16 ON 16 DEC 2020

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT.
COPYRIGHT (C) 2020 American Chemical Society (ACS)

Property values tagged with IC are from the ZIC/VINITI data file
provided by InfoChem.

STRUCTURE FILE UPDATES: 14 DEC 2020 HIGHEST RN 2559710-34-6
DICTIONARY FILE UPDATES: 14 DEC 2020 HIGHEST RN 2559710-34-6

EX2012, Page 308



CAS Information Use Policies apply and are available at:

hitp: //www.cas.org/legal/infopoiiny
TSCA INFORMATION NOW CURRENT THROUGH March 2020.

Please note that search-term pricing does apply when
conducting SmartSELECT searches.

REGISTRY includes numerically searchable data for experimental and
predicted properties as well as tags indicating availability of
experimental property data in the original document. For information
on property searching in REGISTRY, refer to:

http://www.cas,.org/training/stn/database-gpecific

=>
Uploading structure file: 16347625-5
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Node Attributes

Ring Nodes : 1 2 3 4 5 &6

Chain Nodes : 7 8 11 12 1

Bond Attributes

Ring Bonds : 1-2 2-3 3-4 4-5 5-6 6-1

Chain 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

Exact Bonds : 5-7 7-8 14-17 15-16 16-21 16-23 16-25 17-20 17-22 17-24

Normalized Bonds : 1-2 2-3 3-4 4-5 5-6 6-1

Exact/Normalized Bonds : 1-12 2-13 7-9 8-10 10-11 12-14 13-15 14-18 15-1

9

Markush Attributes

Match Level (ATOM) : 1 2 3 4 5 6

Match Level (CLASS) : 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 2

2 23 24 25

Element Count Level (LIMITED) : 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

3 14 15 16 17 18 19 20 21 22 23 24 25

L13 STRUCTURE UPLOADED
=> g 113 exact sam

SAMPLE SEARCH INITIATED 20:40:41 FILE 'REGISTRY'
SAMPLE SCREEN SEARCH COMPLETED - 0 TO ITERATE
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100.0% PROCESSED 0 ITERATIONS

SEARCH TIME: 00.00.01

FULL FILE PROJECTIONS: ONLINE **COMPLETE**
BATCH **COMPLETE**

PROJECTED ITERATIONS: 0 TO 0
PROJECTED ANSWERS: 0 TO 0
L14 0 SEA EXA SAM L13

=> s 113 exact full

FULL SEARCH INITIATED 20:40:47 FILE 'REGISTRY'
FULL SCREEN SEARCH COMPLETED - 1 TO ITERATE

100.0% PROCESSED 1 ITERATIONS
SEARCH TIME: 00.00.01
L15 0 SEA EXA FUL L13

=> d his

(FILE 'HOME' ENTERED AT 20:32:14 ON 16 DEC 2020)

FILE 'REGISTRY' ENTERED AT 20:36:26 ON 16 DEC 2020

L1 STRUCTURE UPLOADED
L2 1 S L1 EXACT SAM
L3 2 S L1 EXACT FULL

FILE 'CAPLUS' ENTERED AT 20:37:15 ON 16 DEC 2020
L4 4 S L3

FILE 'REGISTRY' ENTERED AT 20:38:03 ON 16 DEC 2020

L5 STRUCTURE UPLOADED
L6 0 S5 L5 EXACT SAM
L7 1 S8 L5 EXACT FULL

FILE 'CAPLUS' ENTERED AT 20:38:53 ON 16 DEC 2020
L8 1 8 L7

FILE 'REGISTRY' ENTERED AT 20:39:19 ON 16 DEC 2020

L9 STRUCTURE UPLOADED
L10 0 S L9 EXACT SAM
L11 1 S L9 EXACT FULL

FILE 'CAPLUS' ENTERED AT 20:40:03 ON 16 DEC 2020
Ll2 1 S L11

FILE '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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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:

XN
G? %RO

wherein R is selected from the group consisting of: -CHCH2, -CHCHCHs, -CH2-CH2-Cl,
-CHCHal, -CH(CI)CHz2 (CI), -CH(l)CHz2(l), -CH(CH3)CH2(CHs), -CH2C(CHa)3, -
CH2CH2CHs, -CH2Cl, -CHal, -CH2F, H, CI, I, F, -CH(CH3)CH(CHs)2, -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(I)3, -
CH2COCHs3, -CH2COCI, -CH2CO(l), -CH20CH3, -CH(I)(CHs3), -C(Cl)2(CHsa), -
CH2CH(CH3)2, -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(CH3)2, -NH-CH2CHs3, -NH-CH3, -SCH3, -
SCH2CHs3, -SCH(CH3)2, -SC(CH3)3, -CH2CesHs and -CeHs or a pharmaceutically
acceptable salt thereof, wherein said compound has a Log P value in the range of about
0.5-6.0.

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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el

wherein R is selected from the group consisting of: CHs, CH2CH3s, 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.

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.
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.

KUl
e

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:

00
e

wherein R is selected from the group consisting of: -CHCH2, -CHCHCH?3, -CH2-CH2-Cl,
-CHCHa2l, -CH(CI)CHz2 (Cl), -CH(I)CHz2(l), -CH(CH3)CH2(CHs3), -CH2C(CHa)3, -
CH2CH2CHs, -CH2Cl, -CHal, -CHz2F, H, CI, I, F, -CH(CH3)CH(CHs)2, -CH(CI)CH(CI)2, -

4
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CH(I)CH(l)2, -CH(F)CH(F)2, -CH2CHCHz, -C(CI)2CH(CI)2, -C(I)2CH(I)2, -C(Cl)3, C(I)3, -
CH2COCHs3, -CH2COCI, -CH2C0(l), -CH20CH3, -CH(I)(CH3), -C(Cl)2(CHs3), -
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-CHs, -SCHs, -
SCH2CHs, -SCH(CH3)2, -SC(CHs3)3, -CH2CeHs and -CeHs 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:

00
Dj %RD

wherein R is selected from the group consisting of: CHs, CH2CH3, and CH(CHs)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 cited references fail to disclose each and every recited claim 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 Gl 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 to 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 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

invention.

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 |, Il and Ill 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 cccurs, 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 al
Lacerations and embedded needles caused by epinephrine autoinjector use in
children. Ann. Emerg. Med. 2016, 67, 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 expectation 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 freatment 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 claims:

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,
o 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
considerations discussed in the 132 declaration of Dr. Kafait U. Malik shown that in
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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

EX2012, Page 328



PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date )
Substitute for Form PTO-875 16/347,625 05/06/2019 (7o be Mailed
ENTITY: LARGE [ swmaLL [ micro
APPLICATION AS FILED - PART |
(Column 1} (Column 2}
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
[ BAsIC FEE N/A N/A N/A
(37 GFR 1.16(a), (b), or (c))
) SEARCH FEE
(37 GFR 1.16(k), (i), or (m)) NiA N/A N/A
[_J EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS ) -
(37 CFR 1.16()) minus 20 = X $100 =
INDEPENDENT CLAIMS : .
(37 CFR 1.16(h)) minus 3 = x $460 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
DST:;L'S?Z'ON SIZE FEE (37 for small entity) for each additional 50 sheets or
16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
[CJ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()))
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART I
(Column 1) (Column 2) (Column 3}
CLAIMS HIGHEST
REMAINING NUMBER
| 0172272021 | prrer PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * " ok _ _
I 5 Minus | 20 -0 x $100 - 0
4 B ) P
Gl e |2 inws | 3 =0 x 3480 - 0
< U Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16())
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
'E AMENDMENT PAID FOR
LU | Total * ; ok - -
= (SganRHM)) Minus B X $ 0 -
2o |- - xs0 -
2 () Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16()))
TOTAL ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE
= If the "Highest Number Previously Paid For" IN THIS SPAGE is less than 20, enter "20". /TERRY BRYANT/
*** 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: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9799 and select option 2.

EX2012, Page 329



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 03/03/2021 | XAMINER |
Susan B. Fentress
Veritay Group, IP STRONG, TORL
20 Dudley St
Suite 803 | ART UNIT | PAPER NUMBER |
Memphis, TN 38103 1629
| NOTIFICATION DATE | DELIVERY MODE |
03/03/2021 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

eofficeaction@appcoll.com
sfentress @ veritaygroup.com

PTOL-90A (Rev. 04/07)

EX2012, Page 330



Application No. Applicant(s)

16/347,625 Almoazen, Hassan
Office Action Summary Examiner Art Unit AlA (FITF) Status
TORI STRONG 1629 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 22 January 2021.
UJ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)v This action is FINAL. 2b) (J This action is non-final.

3)O An election was made by the applicant in response to a restriction requirement set forth during the interview
on ____;therestriction requirement and election have been incorporated into this action.

4)(OJ 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 Quay/e, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 1,3 and 19-21 is/are pending in the application.

5a) Of the above claim(s) __ is/are withdrawn from consideration.

6) (O Claim(s) ____is/are allowed.

7) Claim(s) 1,3 and 19-21 is/are rejected.

8) (O Claim(s) ____is/are objected to.

9) (J Claim(s) ____are subject to restriction and/or election requirement
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)0 The specification is objected to by the Examiner.
11)J The drawing(s) filedon _____is/are: a)(J 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).
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DETAILED ACTION

Notice of Pre-AlA 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 of 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 et al. (US 2007/0202163 A1; cited in IDS) in view of Bodor (US 4,145,441;

cited in IDS) is maintained.

Response to Applicant’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(CHps)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, 11).
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.

Reiterated Rejection:
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Applicant’s invention, according to claim 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 I, 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)-a-[(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 claim 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 claims 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
unexpected result (/n 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 Unit 1629

/TORI STRONG/
Examiner, Art Unit 1629
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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 Almoazen
WITHDRAW AUTHORIZATION FOR [ At Uunit 1629
INTERNET COMMUNICATIONS | Exeminer Name Tori Strong
Practitioner Docket No. |24050.0001US
To: Commissioner for Patents
P.0O. Box 1450

Alexandria, VA 22313-1450

l. To authorize permission for Internet Communications.

v | 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)

Il. To withdraw authorization for Internet 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 the

applicant.

attorney or agent of 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 to 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*.

I:l * Total of forms are submitted.
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Information:

Total Files Size (in bytes)# 399037

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
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and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
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Approved for use through 11/30/2020. OMB 0651-0031

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information uniess it displays a valid OMEB control number.

STATEMENT UNDER 37 CFR 3.73(b)

Applicant/Patent Owner: IONO PHARMA, LLC
Application No /Patent No.: 16347625 Filed/lssue 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, .g., corporation, parinership, university, govemment agency, et

states thatit is:

1. [j the assignee of the entire right, titte, and interest in;

2. [] anassignee of less than the entire right, title, and interest in
(The extent (by percentage) of its ownership interest is %); or
3. D 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. @ An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in

the United States Patent and Trademark Cffice at Ree] 919088 Frame 0292 or a copy*
is attached.

OR
B. D A chain of title from the inventor(s}, of the patent application/patent identified above, to the current assignee as follows:
1. From: To:

The docurnent was 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 . Frame , or acopy”is attached.

3. From: To:

The document was recorded in the United States Patent and Trademark Qffice at
Ree! , Frame or a copy* is attached.

D Additional documents in the chain of tifie 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 titte 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., 8 true copy of the original assignment document(s)) must be submitted 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 tifle is supplied below) is authorized to act on behalf of the assigniee.

Hasswn ALIMOA-LEY 3-14- 202\
Signature Date
Hassan ALMOA2E L/
Printed or Typed Name Ttte or Registration Number

This coflection of information is required by 37 CFR 3.73{b). The information is required o obtain or retain a benafil by the public which is to file (and by the USPTO o
process) an application. Confdentiaity is govemed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minules to compilete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upan the individual case. Any comments on the amount of time
you require to complete this form andor suggestions for reducing this burden, shoukd be sent to the Chief information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexardria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-5198 and select oplion 2.
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Approved for use through 01/31/2018. OMB 0651-0035

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

Under the Paperwork Reduction Act of 1995, no person is required to respond to a collection of information unless it displays a vakid OMB control number

[ POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO J

| hereby revoke all previous p;wers of attorney given in the application identified in the attached
statement under 37 CFR 3.73{c).

! hereby appoint:

Practitioners associated with Customer Number: 76447
OR

D Practitioner{s) named below (if more than ten patent practitioners are 1o be named, then a customer number must be used):

Registration Registration
Name N
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 gnly 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

D Firm or individual name

Address

City State Zip

Country

Telephone Email

Assignee name and address: |ong Pharma, LLC. 3133 Hill Lake Drive Bartlett, Tennessee
38135

A copy of this form, together with a statement under 37 CFR 3.73(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 below is authorized to act on behalf of the assignee.

signature Hargsan ALAYATZES Date 2021-03-19
Name Hassan ALM0AZLyTOr lono Pharma, LLC | Telephone §21-yu g -2234
Title Fyun e and CEO

This collection of information is required by 37 CFR 1.31, 1.32, and 1.33. The information is required 10 obtain or retain a benefit by the public, which is to update
(and by the USPTQ to process) the file of a patent or reexamination proceeding. Confidentiaiity is governed ty 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This
collection is estimated to take 18 minutes to plete, including gathering, prepaning, and submitting the ¢ d appiication 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
e sent 1o the Chief Information Offiger, U.S. Patent and Trademark Office, 1.5. Department of Commerce, P.0. 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, Aloxandria, VA 22313-1450.

if you need assistonce in completing the form, coll 1-800-PT0-9199 and 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 Al 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 utility, plant, or design nonprovisional application filed 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}], or (ii) an international application that has entered the national stage in compliance with 35 U.S.C. 371(c).

2. The above-identified application contains an outstanding final rejection.

3. Submitted herewith is a response under 37 CFR 1.116 to the outstanding final rejection. The response includes an
amendment to at least one independent claim, and the amendment does not broaden the scope of the independent claim in
any aspect.

4, This certification and request for consideration under AFCP 2.0 is the only AFCP 2.0 certification and request filed in
response to the outstanding final rejection.

5. Applicant is willing and available to participate in any interview requested by the examiner concerning the present response.

6. This certification and request is being filed electronically using the Office’s electronic filing system (EFS-Web).

7. Any fees that would be necessary consistent with current practice concerning responses after final rejection under 37 CFR

1.116, e.g., extension of time fees, are being concurrently filed herewith. [There is no additional fee required to request
consideration under AFCP 2.0.]

8. By filing this certification and request, applicant acknowledges the following:

. Reissue applications and reexamination proceedings are not eligible to participate in AFCP 2.0.
e The examiner will verify that the AFCP 2.0 submission is compliant, i.e., that the requirements of the program have been met
(see items 1 to 7 above). For compliant submissions:

o  The examiner will review the response under 37 CFR 1.116 to determine if additional search and/or consideration
(i) is necessitated by the amendment and (ii) could be completed within the time allotted under AFCP 2.0. If
additional search and/or consideration is required but cannot be completed within the allotted time, the examiner
will process the submission consistent with current practice concerning responses after final rejection under
37 CFR 1.116, e.g., by mailing an advisory action.

o If the examiner determines that the amendment does not necessitate additional search and/or consideration, or if
the examiner determines that additional search and/or consideration is required and could be completed within
the allotted time, then the examiner will consider whether the amendment places the application in condition for
allowance (after completing the additional search and/or consideration, if required). If the examiner determines
that the amendment does not place the application in condition for allowance, then the examiner will contact the
applicant and request an interview.

= The interview will be conducted by the examiner, and if the examiner does not have negotiation
authority, a primary examiner and/or supervisory patent examiner will also participate.

. If the applicant declines the interview, or if the interview cannot be scheduled within ten (10) calendar
days from the date that the 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
/susan fentress/ 2021-03-23
Name Practitioner
(Print/Typed) Registration No.
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™*.

I_J * Total of forms are submitted.
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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:

C}j iﬁ

wherein R is selected from the group consisting of: -CHCH2, -CHCHCH3s, -CH2-CH2-Cl,
CHCHal, -CH(C)CHz (CI), -CH(I)CHz(l), -CH(CHs)CH2(CHs), -CH2C(CHs3)s,
CH2CH2CHs, -CH2Cl, -CHal, -CHzF, H, CI, I, F, -CH(CH3)CH(CHs3)2, -CH(CI)CH(CI)2,
CH(I)CH(l)2, -CH(F)CH(F)2, -CH2CHCHz2, -C(CI)2CH(CI)2, -C(I)2CH(l)2, -C(Cl)3, C(l)3,
CH2COCHs, -CH2COCI, -CH2CO(l), -CH20CHs, -CH(I)(CHs), -C(Cl)2(CHa),
CH2CH(CH3)2, -CH2CH(ClI)2, -CH2CH(l)2, -CH2C(Cl)3, -CH2C(l)s, -CH(ClI)2, -CH(l)2,
C(CH3)2CH(CH3)2, -NH-C(CH3) 3, -NH-CH(CHs)z2, -NH-CH2CHs, -NH-CHs, -SCHBs,
SCH2CHs, -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

0.5-6.0 and wherein the compound is formulated in 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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wherein R is selected from the group consisting of: CH3, CH2CHs, and CH(CHs)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:

EX2012, Page 352



docket no. 24050.0001US

00
Oj %Ro

wherein R is comprised of -C(CI)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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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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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 t12 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 ef. 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 ef. 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 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: 15610-1512), Hussain el. 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 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
specifically named in a reference, but instead it is necessary to select portions of
teachings within the reference and combine them, &.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
subsiituents are sufficiently limited or well delineated.

In in re Pelering, the prior art disclosed a generic chemical formula "wherein X,
Y, Z, P, and R- represent sither hydrogen or atkyl radicals, R a side chain containing an
OH group.” The couwrt held that this formula, without more, could not anticipate a claim
o 7-methyh-8-[d, -ribityll-isoalloxazine because the generic formula encompassed a
vast number and perhaps sven an infinite number of compounds. However, the
reference also disclosed preferred substifuenis 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 eight specific iscalloxazines. 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 low at sach site, the ring positions were limited, and there
was a large unchanging structural nucleus, resulled in a finding that the reference
sufficiently described "each of the various permulations here involved as fully as ifhe
had drawn each structural formula or had writlen 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 678, 133
USPQ 275 (CCPA 1882).

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: CCRCHs. Bodor does not disclose or suggest a trichloro derivative and it is not
obvious to one skilled in the art to change trimethyt {o trichloro since chiorine is electron
withdrawing and methy! 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 anticipaled nor ohvious in view of Bodor.

The claims have been amended o 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 half-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) half-life in plasma. For a successful epinephrine prodrug o
be used for anaphylaxis, the half-life should be 1-8 minutes. It is surprising that
substitution of methyl with chioro would lower the half-life since chioro is also
hydrophobic. Furthermore, and fo our knowledge no prodrug had similar structure or
similar chioro substitution making the discovery of these compounds more novel and
unexpected.
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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 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
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. Boedor doesn’t
disclose or suggest trichloro which is not obvious to one skilled in the art to change
trimathy! to trichloro since chiorine 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 iri fluoro derivatives, but the fluorine 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 |, Il and |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 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 claims:

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

10
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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.

11
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Alexandria, Virginia 22313-1450

WWW.USDIO.gOV

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/347,625 05/06/2019 Hassan Almoazen 24050.0001US

CONFIRMATION NO. 8118

76447 POA ACCEPTANCE LETTER

Susan B. Fentress

Veritay Group, IP R LD ADRUMO

20 Dudley St 000000124297882

Suite 803

Memphis, TN 38103
Date Mailed: 03/24/2021

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 03/21/2021.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/yteferra/
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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 03/26/2021 | XAMINER |
Susan B. Fentress
Veritay Group, IP STRONG, TORL
20 Dudley St
Suite 803 | ART UNIT | PAPER NUMBER |
Memphis, TN 38103 1629
| NOTIFICATION DATE | DELIVERY MODE |
03/26/2021 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

eofficeaction@appcoll.com
sfentress @ veritaygroup.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

16/347,625 Almoazen, Hassan
. pyr . i AlA (First Inventor P
Applicant-Initiated Interview Summary %aRT ;‘T" FrQONG G:it to Fi(le) Status "9
1629 Yes 10f1

TORI STRONG Examiner Telephonic
Susan Fentress Attorney of Record
Hassan Almoazen Inventor

Date of Interview: 23 March 2021

Issues Discussed:

Proposed Amendment(s)

Applicant proposes amendment including the requirements of being a rapidly dissolving film and the
substituents having a half life ranging from 1-6 minutes. Applicant argued that prior art epinephrine
prodrug has a half life of 30 minutes. It was suggested that this appears to be an unexpected result. It
was suggested to further explain how the claimed substituents have the unexpected result of quicker
hydrolysis. It was also indicated that this on its face overcomes the prior art of record, however, that
further search and consideration would be required to indicate allowance.

Attachment

/TORI STRONG/ /Kortney L. Klinkel/
Examiner, Art Unit 1629 Primary Examiner, Art Unit 1699

Applicant is reminded that a complete written statement as to the substance of the interview must be made of record in
the application file. It is the applicants responsibility to provide the written statement, unless the interview was initiated
by the Examiner and the Examiner has indicated that a written summary will be provided. See MPEP 713.04

Please further see:

MPEP 713.04

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews, paragraph (b)

37 CFR § 1.2 Business to be transacted in writing

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the
interview. (See MPEP section 713.04). If a reply to the last Office action has already been filed, applicant is given a
non-extendable period of the longer of one month or thirty days from this interview date, or the mailing date of this
interview summary form, whichever is later, to file a statement of the substance of the interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete
and proper recordation of the substance of an interview should include the items listed in MPEP 713.04 for complete
and proper recordation including the identification of the general thrust of each argument or issue discussed, a general
indication of any other pertinent matters discussed regarding patentability and the general results or outcome of the
interview, to include an indication as to whether or not agreement was reached on the issues raised.

U.S. Patent and Trademark Office
PTOL-413/413b (Rev. Oct. 2019) Interview Summary Paper No. 20210323
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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 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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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
oj L?RO

wherein R is selected from the group consisting of: -CHCHz, -CHCHCHs, -CH2-CH2-Cl, -
CHCHzl, -CH(C)CHz (CI), -CH()CHz(l), -CH(CH3)CH2(CHs), -CH2C(CHas)s, -
CH2CH2CHs, -CH2Cl, -CHal, -CH2F, H, CI, I, F, -CH(CH3)CH(CHs)2, -CH(CI)CH(Cl)z2,
CH(I)CH(I)2, -CH(F)CH(F)2, -CH2CHCHz2, -C(CI)2CH(Cl)2, -C()2CH(l)2, -C(Cl)a, C(I)s,
CH2COCHas, -CH2COCI, -CH2CO(l), -CH20CHs, -CH(I)(CHs), -C(Cl)2(CHs),

CH2CH(CH3)2, -CH2CH(Cl)2, -CH2CH(l)2, -CH2C(Cl)s, -CH2C(l)3, -CH(Cl)2, -CH(l)z,
C(CH3)2CH(CH3)2, -NH-C(CHs) 3, -NH-CH(CH3)2, -NH-CH2CHs, -NH-CHs, -SCHs,
SCH2CHs, -SCH(CH3)2, -SC(CH3)s, -CH2CeHs and -CeHs or a pharmaceutically

acceptable salt thereof, wherein said compound has a Log P value in the range of about

0.5-6.0 and wherein the compound is formulated in 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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wherein R is selected from the group consisting of: CHs, CH2CHas, and CH(CHzs)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:

EX2012, Page 369



docket no. 24050.0001US

00
ek

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 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 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 is not
specifically named in a reference, but instead it is necessary to select portions of
taachings within the reference and combine them, &.g., sslect varicus substituents from
a list of alternatives given for placement at specific sites on a generic chemical formula
to arrive at a specific compasition, 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, P and R~ represent either hydrogen or alkyl radicals, R a side chain containing an
OH group.” The court held that this formula, without more, couid not anticipate a claim
to 7-methyl-9-d, -ribityl-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 methyi, and
where R is one of eight specific isoalioxazines. The court determined that this more
mited 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 substifuents 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 describad "sach of the various permutations here involved as fully as f he

had drawn each structural formuia or had writien each name.” The claimed compound
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was 1 of these 20 compounds. Therefore, the raference "described” the claimed
campound and the reference anticipated the claims. In re Petering, 201 F.2d 676, 133
USPQ 275 (CCPA 19682).

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: CCCHa. Bodor does not disclose or suggsest a trichloro derivative and it is not
obvious to one skilled in the art to change trimethy! to trichloro since chioring is electron
withdrawing and methyl is electron donating group. This different compound will have
different log P and different hydrolysis haif-life in human plasma. Thersfore, the specific
species set out in the claims are not anticipated nor obvious in view of Bodor.

The claims have been amended o 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 {oo
long o 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
disciose or suggest trichlore which is ot obvicus to one skilled in the art to changse
trimethyl to trichloro since chioring is electron withdrawing and methyi 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
elected species; Bodor does list i fluoro derivatives, but the fluorine group is attached

to a phenyi 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 Il 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 claims:

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

10
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Telephone No. (901) 525-1455
Dated: March 18, 2021.

11
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SB/47; Rev 03-09 or more recent) attached. Use of a Customer 3
Number is required.

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

W

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individual [ Corporation or other private group entity [ Government

4a. Fees submitted: (Jissue Fee [Ipublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

[ Blectronic Payment via EFS-Web [ Enclosed check [J Non-electronic payment by credit card (Attach form PTO-2038)

[ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)
. o . . NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
J Applicant certifying micro entity status. See 37 CFR 1.29 fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.
NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/347,625 05/06/2019 Hassan Almoazen 24050.0001US 8118
| EXAMINER |
76447 7590 04/20/2021
Susan B. Fentress STRONG, TORI
Veritay Group, IP
20 Dudley St | ART UNIT PAPER NUMBER |
Suite 803 1629

Memphis, TN 38103 DATE MAILED: 04/20/2021

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration

of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

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 Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. 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 30 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, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

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

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

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

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

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

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

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

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

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

8. 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 if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
; . 16/347,625 Almoazen, Hassan
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
TORI STRONG 1629 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence 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.
(2 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2. 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
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) LJAIl by O Some  *c¢) J None of the:
1. (3 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.

O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.L] 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. Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.0 Information Disclosure Statements (PTO/SB/08), 6. ¥l Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. (J Other .

of Biological Material .
4.(J Interview Summary (PTO-413),
Paper No./Mail Date.

/TORI 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 of Pre-AlA 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 of 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 et 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 of 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 Unit 1629

/TORI STRONG/
Examiner, Art Unit 1629
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |ig347 e2s Almoazen. Hassan
H m ““ Examiner Art Unit
TORI STRONG 1629
CPC
Symbol Type Version
CQrC I | 219 /1 ]30 F 2013-01-01
AG1K /19 / | 006 | 2013-01-01
AG1K i |47 1 ]02 | 2013-01-01
AG1K i |47 f |10 | 2013-01-01
AG1K 1|47 1|12 | 2013-01-01
AB1K i |47 I |26 | 2013-01-01
AB1K 1| 47 1 |46 | 2013-01-01
AB1K I3 f | 137 A 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
| ] L]
U TORI STRONG/ 10 April 2021
Examiner, Art Unit 1629 Total Claims Allowed:
(Assistant Examiner) (Date) 5
/Kortney L. Klinkel/ 13 April 2021 . . -
Primary Examiner, Art Unit 1699 0O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) {Date) 1 none
U.S. Patent and Trademark Office Part of Paper No.: 20210408
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |ig347 e2s Almoazen. Hassan
H m ““ Examiner Art Unit
TORI STRONG 1629

INTERNATIONAL CLASSIFICATION

CLAIMED

co7c 1| 219 /|30

AG1K /|9 / |00

AG1K 1| 47 i 102

AG1K I | 47 / 10

AG1K I |47 / 12

AB1K I | 47 i |26

AB1K /| 47 1 |46

AB1K I3 / 137

NON-CLAIMED

|/ |/
US ORIGINAL CLASSIFICATION
CLASS SUBCLASS
CROSS REFERENCES(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)

ITORI STRONG/ 10 April 2021
Examiner, Art Unit 1629 Total Claims Allowed:
(Assistant Examiner) (Date) 5

/Kortney L. Klinkel/ 13 April 2021 . . -
Primary Examiner, Art Unit 1699 0O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) {Date) 1 none
U.S. Patent and Trademark Office Part of Paper No.: 20210408
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |ig347 e2s Almoazen. Hassan
H m ““ Examiner Art Unit
TORI STRONG 1629

CLAIMS

Claims renumbered in the same order as presented by applicant

O CPA (O TD. O R147

Final |Original|Final [Original|Final |Original|Final

oOriginal|Final |Original[Final |Original|Final

Original|Final |Original

ITORI STRONG/ 10 April 2021
Examiner, Art Unit 1629 Total Claims Allowed:
(Assistant Examiner) (Date) 5
/Kortney L. Klinkel/ 13 April 2021 . . -
Primary Examiner, Art Unit 1699 0O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) {Date) 1 none
U.S. Patent and Trademark Office

Page 3 of 3

Part of Paper No.: 20210408
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OK TO 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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PARY B - FER(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), by mail or fax, or viza EFS-Web,

By mail, send to:  Mail Stop ISSUE FEE By fax, send tor  (3713-273-2883
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTTIONS: This form should be used for transmitting the ISSUEFEE and PUBLICATION FEE (if required). Blocks 1 fhrough 3 should be completed where appropriate. All
further cogrespondence mcluding the Patent, advance orders and aotification of maintenance fees will be mailed (o the carrent correspandence address as indicated unless corrected
below or directed otherwise in Block 1, by {a) speciiving a pew vomespondence address: andior (b} indicating a separzte "FEE ADDRESS” for maintenance fee sonfications.
Mote: A cenificate of mubing cap oply be used for domestic mastings of the
Fee(s) Transmvittal, This certificate canoot be used for any other acnompanying
papers. Bach additional pager, such as an assignment or formal drawing, must
have its owa cestificate of wailing or Bansimission.

CURRENT CORRESPONDENCE ADDRESS {Note: Use Block | for avy chzuge of 2ddrass}

76447 7590 642202 Certificate of Moiling or Transmisston
3 1 haveby certify that this Pee(s) Transmiital is belag depostied with the United
S‘m',an B. Fentress States Postal Service with sufficient postage for first class mail in an sovelope
Veritay Growup, IP addressed to the Mail Stop ISSUE FEE address above, ar being transutitied ©
20 Dudley St the USPTO via EFS-Web or by facsinile to (571) 2732885, on the date below.
Suite 803 ) {Typed o7 printed name;
Memphis, TN 38103 s
{Dinte)
E APPLICATION NO. i FILING DATR [ FIRST NAMED INVENTOR E ATTORNEY DOCKET R0, i CONFIRMATION NO. }
16/347,625 03/06/2019 Hassan Almoazen ' 24050.0001US 8118
TITLE OF INVENTION: PHARMACEUTICAL FORMULATION FOR SUBLINGUAL OR BUCCAL DELIVERY OF EPINEPHRINE OR A PRO-DRUG
THEREOE
APPLN.TYPE E ENTETY STATUS ! 1SSUT FEE DUE B PUBLICATION FEE DUE z PREV. PAID ISSUE FEE i TOTAL FEE(S) DUE i DATE LUE j
ropprovisionat SMALL $600 $0.00 $0.00 $600 O7/2072021
g EXAMINER § ART UNIT E CLASS-SUBCLASS !
STRONG, TORI 1629 514-653000
1. Change of vomespondence address or imndication of "Pee Rddress” (17 2. For pnnting on the patent front page, list /
CFR 1363} (1) The names of 6p to 1 registered patent attorneys { ey é‘ VO
i or 2gents OR, altcmatively, 1\‘ £ v \atop 1? PLL ]
i3 Change of cortespondence address (or Change of Correspondence J )

(2) The aame of a singhe Girm having as s member a X

tegistered auorney os agent) and the nawes of up o 2 SUbem%w‘E@% \'Cﬁf}
; A . 2 yegistered patent atforneys or ts, T 0o u; i

id "Pee Address” indication {or “Fee Address” Tndication form PTO/ ;&;%ﬁsﬁﬁa,;ﬁ‘;’f &E@?ﬁ;ﬁ_ agen 0 BAWE IS

SB/47; Rey 03-(% or more receat) attached. Use of a Costomer ’
Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT print or type}

PLEASE NOTE: Unless an assigoee is identified below, no assignes date will appear oo the patent. If an assignee is ideniitied below, the documment must hsve been previously
recorded, or fited for recordation, as set foxth in 37 CFR 3.11 and 37 CPR 3.81(a}. Completion of this form is MOT a substitute for filing an assignment.

Address form PYO/SB/122) attached.

3

(A) NAME OF ASSIGNEE (B) RESHIENCE: (CITY and §TATE OR COUNTRY)
1 . —
Io Vo Wnrgy Ma, VG Bortien 5 TN

Please check the appropriate assignee category or catepories {will nof be printed on the patent) [ wedividual %orpmaﬁou or oiher private group eatity i3 Government
42, Fees subuitted: L Brssue Fee Llpoblication Fee Gf required} IS Advance Order - # of Copies
4h, Method of Payment: (Please forst reopply ony previaushy paid fee shown above)

3 Blectronic Payment via EFS-Web i3 Enclosed check £ Non-electzonic payment by credis vard (Attack form PTO-2038)
I3 The Diretor is hereby anthorized to charge the required fee(s}, aay deficiency, or credit any overpayioent to ﬁeposii AcenuntNo.

[

. Change in Entity Status (from status indicated above) )
- . o . . o 2 ' NOTE: Absent a vatid certification of Micro Entity Status (see forms PTO/SB/15 4 and 15B), ssue
LY Applicant coxtifying mico estity status. See 37 CFR 129 fee payment in the nicro entity awount will not be arvepted at the risk of application shusdonment.
. Tt vmcmst . N NOTE: If the apphication was previously under micro entity status, checking dis box will be taken
4 Applicaal asserting small entity status. See 37 CFR 1.27 to be a notification of lgss of eatifienent to micro entity stas.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

L3 Applicast changing to regular undiscounted fee stams, cntity status, as applicabie.

NOTE: This form must be signed in acgordance with 37 CER 1.31 and 1.33. See 37 CFR 1.4 for signature reguirernents and cortifications.

Pasaieiy S -
Asthosized Sigaature o2 WNIMAR TG N , Date _{"C¥AM 37, 22 2\
N =, o . (\, —
Typed or printed name (’“}k [t e o Y ent (e Registration No. 233 7
Page2of3
PTOL-ES Paxt 8 (08-18) Approved for use thraugh 01/31/2020 OMB (651-0033 UL, Patent and Trademark Office; LS. DEPARTMENT OF COMMERCE
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Electronic Patent Application Fee Transmittal

Application Number:

16347625

Filing Date:

06-May-2019

Title of Invention:

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
Description Fee Code Quantity Amount Sul:,;l'g(t;)l in
Basic Filing:
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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Electronic Acknowledgement Receipt

EFS ID: 42563839
Application Number: 16347625
International Application Number:
Confirmation Number: 8118

Title of Invention:

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
Filing 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 .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
665527
1 Issue Fee Payment (PTO-85B) issuefee.pdf no 1
7342a2d172b0af1d8583ce40d0d4660ad 97|
0a00d
Warnings:
Information:
30301
2 Fee Worksheet (SB06) fee-info.pdf no 2
293dBacff4efdedcc044falb7e5e2159977b4
bea
Warnings:
Information:
Total Files Size (in bytes)# 695828

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the applicationas a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE PRESORTED

COMMISSIONER FOR PATENTS FIRST-CLASS MAIL

P.O.BOX 1450 U.S. POSTAGE PAID
- POSTEDIGITAL

ALEXANDRIA VA 22313-1451 NNNNN

Susan B. Fentress
Veritay Group, IP
20 Dudley St

Suite 803

Memphis, TN 38103

Courtesy Reminder for
Application Serial No: 16/347,625

Attorney Docket No: 24050.0001US
Customer Number: 76447
Date of 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 of 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.

IR103 (Rev. 10/09)
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