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AN IMPROVED PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE

INGREDIENT IN REMODULIN®

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority from U.S. Provisional Patent Application

61/014,232, filed December 17, 2007, the entire contents of which are incorporated herein by

reference.

BACKGROUND

[0002] The present invention relates to a process for producing prostacyclin derivatives

and novel intermediate compounds useful in the process.

[0003] Prostacyclin derivatives are useful pharmaceutical compounds possessing

activities such as platelet aggregation inhibition, gastric secretion reduction, lesion inhibition,

and bronchodilation.

[0004] Treprostinil, the active ingredient in Remodulin®, was first described in US patent

4,306,075. Treprostinil, and other prostacyclin derivatives have been prepared as described

in Moriarty, et al in J. Org. Chem. 2004, 69, 1890-1902, Drug of the Future, 2001, 26(4),

364-374, U.S. Pat. Nos. 6,441,245, 6,528,688, 6,765,117, 6,809,223 and 6,756,117 Their

teachings are incorporated by reference to show how to practice the embodiments of the

present invention.

[0005] U.S. Patent No. 5,153,222 describes use of treprostinil for treatment of pulmonary

hypertension. Treprostinil is approved for the intravenous as well as subcutaneous route, the

latter avoiding septic events associated with continuous intravenous catheters. U.S. patents

Nos. 6,521,212 and 6,756,033 describe administration of treprostinil by inhalation for

treatment of pulmonary hypertension, peripheral vascular disease and other diseases and

conditions. U.S. patent No. 6,803,386 discloses administration of treprostinil for treating

cancer such as lung, liver, brain, pancreatic, kidney, prostate, breast, colon and head-neck

cancer. U.S. patent application publication No. 2005/0165111 discloses treprostinil treatment

of ischemic lesions. U.S. patent No. 7,199,157 discloses that treprostinil treatment improves

kidney functions. U.S. patent application publication No. 2005/0282903 discloses treprostinil

treatment of neuropathic foot ulcers. U.S. application No. 12/028,471 filed February 8, 2008,

_1_
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discloses treprostinil treatment of pulmonary fibrosis. U.S. 6,054,486 discloses treatment of

peripheral vascular disease with treprostinil. U.S. patent application ll/873,645 filed

October 17, 2007 discloses combination therapies comprising treprostinil. U.S. publication

No. 2008/0200449 discloses delivery of treprostinil using a metered dose inhaler. U.S.

publication No. 2008/0280986 discloses treatment of interstitial lung disease with treprostinil.

U.S. application No. 12/028,471 filed February 8, 2008 discloscs treatment of asthma with

treprostinil. U.S. 7,417,070, 7,384,978 and U.S. publication Nos. 2007/0078095,

2005/0282901, and 2008/0249167 describe oral formulations of treprostinil and other

prostacyclin analogs.

[0006] Because Treprostinil, and other prostacyclin derivatives are of great importance

from a medicinal point of view, a need exists for an efficient process to synthesize these

compounds on a large scale suitable for commercial production.

SUMMARY

[0007] The present invention provides in one embodiment a process for the preparation of

a compound of formula I, hydrate, solvatc, prodrug, or pharmaccutically acceptable salt

thereof.

H Y1‘fi_fi_R7
M1 L1
OH

H

O(CH2)WCOOH (1)

[0008] The process comprises the following steps:

(a) alkylating a compound of structure 11 with an alkylating agent to produce a

compound of formula 111,

H Y1‘fi_fi_R7

H Y1_fi—fi—R7 M1 L1
M1 L1 OH

OH H

OH H (11) O(CH2x~CN (111)

_ 2 _
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wherein

w= 1, 2, or 3;

Y1 is trans—CH=CH—, cis—CH=CH—, —CH2(CH2),,,—, or —CEC—; m is 1, 2, or 3;

R7 is

(l) -CpH2p-CH3, wherein p is an integer from 1 to 5, inclusive,

(2) phenoxy optionally substituted by one, two or three chloro, fluoro,

trifluoromethyl, (C1-C3) alkyl, or (C 1-C3)all<oxy, with the proviso that not more than two

substituents are other than alkyl, with the proviso that R7 is phenoxy or substituted phenoxy,

only when R3 and R4 are hydrogen or methyl, being the same or different,

(3) phenyl, benzyl, phenylethyl, or phenylpropyl optionally substituted on

the aromatic ring by one, two or three chloro, fluoro, trifluoromethyl, (C1—C3)all<yl, or

(C1-C3)alkoxy, with the proviso that not more than two substituents are other than alkyl,

(4) cis-CH=CH-CH2-CH3,

(5) -(CH2);-CH(OH)-CH3, or

(6) '(CH2)3-CH:C(CH3)2;

wherein -C(L1)-R7 taken together is

(1) (C4-C7)cycloalkyl optionally substituted by 1 to 3 (C1-C5)a1kyl;

(2) 2—(2—furyl)ethyl,

(3) 2—(3 —thienyl)ethoxy, or

(4) 3-thienyloxymethylg

M1 is or-OH:B-R5 or or-R5:[3-OH or or-OR1:[3-R5 or or-R5:[3-OR2, wherein R5 is

hydrogen or methyl, R2 is an alcohol protecting group, and

L1 is oL—R3:B—R4, oL—R4:B—R3, or a mixture of oL—R3:B—R4 and oL—R4:B—R3, wherein

R3 and R4 are hydrogen, methyl, or fluoro, being the same or different, with the proviso that

one of R3 and R4 is fluoro only when the other is hydrogen or fluoro.

(b) hydrolyzing the product of step (a) with a base,

(c) contacting the product of step (b) with a base B to for a salt of formula 15

WAS H_51 42948.1
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H Y1'fi_fi—R7
M1 L1
OH

H HB®

O(CH2)WCOOe as)

(d) reacting the salt from step (c) with an acid to form the compound of formula I.

[0009] The present invention provides in another embodiment a process for the

preparation of a compound of formula IV.

 
K

COOH (IV)

[0010] The process comprises the following steps:

(a) alkylating a compound of structure V with an alkylating agent to produce a

compound of formula VI,

 
K

(V) C“ (V1)

 
(b) hydrolyzing the product of step (a) with a base,

(c) contacting the product of step (b) with a base B to for a salt of formula IVS,

and

WAS H_51 42948.1
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(IVs)

(d) reacting the salt from step (b) with an acid to form the compound of

formula IV.

DETAILED DESCRIPTION

[0011] The various terms used, separately and in combinations, in the processes herein

described are defined below.

[0012] The expression “comprising” means “including but not limited to.” Thus, other

non-mentioned substances, additives, carriers, or steps may be present. Unless otherwise

specified, “a” or “an” means one or more.

[0013] C1_3—all<yl is a straight or branched alkyl group containing 1-3 carbon atoms.

Exemplary alkyl groups include methyl, ethyl, n-propyl, and isopropyl.

[0014] C1_3-alkoxy is a straight or branched alkoxy group containing 1-3 carbon atoms.

Exemplary alkoxy groups include methoxy, ethoxy, propoxy, and isopropoxy.

[0015] C4_7-cycloalkyl is an optionally substituted monocyclic, bicyclic or tricyclic alkyl

group containing between 4-7 carbon atoms. Exemplary cycloalkyl groups include but not

limited to cyclobutyl, cyclopentyl, cyclohexyl, and cycloheptyl.

[0016] Combinations of substituents and variables envisioned by this invention are only

those that result in the formation of stable compounds. The term “stable”, as used herein,

refers to compounds which possess stability sufficient to allow manufacture and which

maintains the integrity of the compound for a sufficient period of time to be useful for the

purposes detailed herein.

[0017] As used herein, the term “prodrug” means a derivative of a compound that can

hydrolyze, oxidize, or otherwise react under biological conditions (in. vitro or in vivo) to

provide an active compound. Examples of prodrugs include, but are not limited to,

_ 5 _
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derivatives of a compound that include biohydrolyzable groups such as biohydrolyzable

amides, biohydrolyzable esters, biohydrolyzable carbamates, biohydrolyzable carbonates,

biohydrolyzable ureides, and biohydrolyzable phosphate analogues (e.g., monophosphate,

diphosphate or triphosphate).

[0018] As used herein, “hydrate” is a form of a compound wherein water molecules are

combined in a certain ratio as an integral part of the structure complex of the compound.

[0019] As used herein, “solvate” is a form of a compound where solvent molecules are

combined in a certain ratio as an integral part of the structure complex of the compound.

[0020] “Pharmaceutically acceptable” means in the present description being useful in

preparing a pharmaceutical composition that is generally safe, non-toxic and neither

biologically nor otherwise undesirable and includes being useful for veterinary use as well as

human pharmaceutical use.

[0021] “Pharmaceutically acceptable salts” mean salts which are pharmaceutically

acceptable, as defined above, and which possess the desired pharmacological activity. Such

salts include acid addition salts formed with organic and inorganic acids, such as hydrogen

chloride, hydrogen bromide, hydrogen iodide, sulfuric acid, phosphoric acid, acetic acid,

glycolic acid, maleic acid, malonic acid, oxalic acid, methanesulfonic acid, trifluoroacetic

acid, fumaric acid, succinic acid, tartaric acid, citric acid, benzoic acid, ascorbic acid and the

like. Base addition salts may be formed with organic and inorganic bases, such as sodium,

ammonia, potassium, calcium, ethanolamine, diethanolamine, N-methylglucamine, choline

and the like. Included in the invention are pharmaceutically acceptable salts or compounds of

any of the formulae herein.

[0022] Depending on its structure, the phrase “pharmaceutically acceptable salt,” as used

herein, refers to a pharmaceutically acceptable organic or inorganic acid or base salt of a

compound. Representative pharmaceutically acceptable salts include, e.g., alkali metal salts,

alkali earth salts, ammonium salts, water-soluble and water-insoluble salts, such as the

acetate, amsonate (4,4-diaminostilbene-2, 2 -disulfonate), benzenesulfonate, benzonate,

bicarbonate, bisulfate, bitartrate, borate, bromide, butyrate, calcium, calcium edetate,

camsylate, carbonate, chloride, citrate, clavulariate, dihydrochloride, edetate, edisylate,

estolate, esylate, fiimarate, gluceptate, gluconate, glutamate, glycollylarsanilate,

hexafluorophosphate, hexylresorcinate, hydrabamine, hydrobromide, hydrochloride,

_ 6 _
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hydroxynaphthoate, iodide, isothionate, lactate, lactobionate, laurate, malate, maleate,

mandelate, mesylate, methylbromide, methylnitrate, methylsulfate, mucate, napsylate, nitrate,

N—methylglucamine ammonium salt, 3—hydroXy—2—naphthoate, oleate, oxalate, palmitate,

pamoate (1 , 1 —methene—bis—2—hydroxy—3 —naphthoate, einbonate), pantothenate,

phosphate/diphosphate, picrate, polygalacturonate, propionate, p—toluenesulfonate, salicylate,

stcaratc, subacctatc, succinatc, sulfatc, sulfosalicylatc, suramatc, tannatc, tartratc, tcoclatc,

tosylate, triethiodide, and valerate salts.

[0023] The present invention provides for a process for producing treprostinil and other

prostacyclin derivatives and novel intermediate compounds useful in the process. The

process according to the present invention provides advantages on large-scale synthesis over

the existing method. For example, the purification by column chromatography is eliminated,

thus the required amount of flammable solvents and waste generated are greatly reduced.

Furthermore, the salt formation is a much easier operation than column chromatography.

Moreover, it was found that the product of the process according to the present invention has

higher purity. Therefore the present invention provides for a process that is more

economical, safer, faster, greener, easier to operate, and provides higher purity.

[0024] One embodiment of the present invention is a process for the preparation of a

compound of formula I, or a hydrate, solvate, prodrug, or pharmaceutically acceptable salt

thereof.

H Y1"fi—fi—R7
M1 L1
OH

H

O(CH2)WCOOH (1)

[0025] The process comprises the following steps:

(a) alkylating a compound of formula II with an alkylating agent to produce a

compound of formula III,

WAS H_51 42948.1
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H Y1‘fi—fi_R7

H Y1—fi—fi—R7 M1 L1
M1 L1 OH
OH

H

OH H (11) O(CH2)wCN (111)

wherein

w= l, 2, or 3;

Y1 is trans-CH=CH-, cis-CH=CH-, -CH2(CH2),,,-, or -CEC-; m is l, 2, or 3;

R7 lS

(1) —CpH2p—CH3, wherein p is an integer from 1 to 5, inclusive,

(2) phenoxy optionally substituted by one, two or three chloro, fluoro,

trifluoromethyl, (C1-C3) alkyl, or (C1-C3)all<oxy, with the proviso that not more than two

substituents are other than alkyl, with the proviso that R7 is phenoxy or substituted phenoxy,

only when R3 and R4 are hydrogen or methyl, being the same or different,

(3) phenyl, benzyl, phenylethyl, or phenylpropyl optionally substituted on

the aromatic ring by one, two or three chloro, fluoro, trifluoromethyl, (C1-C3)all<yl, or (C1-

C3)alkoXy, with the proviso that not more than two substituents are other than alkyl,

(4) cis—CH=CH—CH2—CH3,

(5) —(CH2)2—CH(OH)—CH3, or

(6) '(CH2)3-CH=C(CH3)2;

wherein -C(L1)-R7 taken together is

(l) (C4-C7)cycloall<yl optionally substituted by l to 3 (C1-C5)all<yl;

(2) 2-(2-furyl)ethyl,

(3) 2-(3-thienyl)ethoxy, or

(4) 3-thienyloxymethylg

M1 is 0.—OH2|3-R5 or ot—R5:B—OH or ot—OR1:B—R5 or 0.-R52B—OR2, wherein R5 is

hydrogen or methyl, R2 is an alcohol protecting group, and

L1 is ot-R3:B-R4, ot-R4:B-R3, or a mixture of ot-R3:B-R4 and ot-R4:B-R3, wherein

R3 and R4 are hydrogen, methyl, or fluoro, being the same or different, with the proviso that

one of R3 and R4 is fluoro only when the other is hydrogen or fluoro.

(b) hydrolyzing the product of step (a) with a base,

_ 8 _
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(C) contacting the product of step (b) with a base B to for a salt of formula Is

H Y1'fi—fi—R7
M1M
OH

6)
H HB

G

oanbmcoo G9

(d) reacting the salt from step (c) with an acid to form the compound of formula I.

[0026] In one embodiment, the compound of formula I is at least 90.0%, 95.0%, 99.0%.

[0027] The compound of formula II can be prepared from a compound of formula XI,

which is a cyclization product of a compound of formula X as described in U.S. Pat.

No. 6,441,245.

OR1 CR1 Y1-fi—fi—R7
M1M

6 o
\ Yrrfi-R7

M1M H
O(CH 2)nCH3 O(CH2)nCH3 (XI)

Wherein n is 0, l, 2, or 3.

[0028] The compound of formula II can be prepared alternatively from a compound of

formula XIII, which is a cyclization product of a compound of formula XII as described in

U.S. Pat. No. 6,700,025.

O

R‘ Y1'$f‘fi‘R7

_ _ _ .21“
g Y1 ICE Icl: R7

M1 L1 H
OBn (XII) OBn (XIII)

[0029] One embodiment of the present invention is a process for the preparation of a

compound having formula IV, or a hydrate, solvate, or pharmaceutically acceptable salt

thereof

WAS H_51 42948.1
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K

COOH (IV)

[0030] The process comprises

(a) alkylating a compound of structure V with an alkylating agent such as

ClCH2CN to produce a compound of formula VI,

 
K

(V) C“ (V1)

 
(b) hydrolyzing the product of step (a) with a base such as KOH,

(c) contacting the product of step (b) with a base B such as diethanolamine to for

a salt of the following structure, and

HO

 
® NH2(CH2CH2OH)2

(d) reacting the salt from step (b) with an acid such as HCl to form the compound

of formula IV.

[0031] In one embodiment, the purity of compound of formula IV is at least 90.0%,

95.0%, 99.0%, 99.5%.

_ 10 _
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[0032] In one embodiment, the process further comprises a step of isolating the salt of

formula IVS.

[0033] In one embodiment, the base B in step (c) may be ammonia, N—methylglucamine,

procaine, tromethanine, magnesium, L—lysine, L—arginine, or triethanolamine.

[0034] The following abbreviations are used in the description and/or appended claims,

and they have the following meanings:

“MW” means molecular weight.

“Eq.” means equivalent.

“TLC” means thin layer chromatography.

“HPLC” means high performance liquid chromatography.

“PMA” means phosphomolybdic acid.

“AUC” means area under curve.

[0035] In view of the foregoing considerations, and specific examples below, those who

are skilled in the art will appreciate that how to select necessary reagents and solvents in

practicing the present invention.

[0036] The invention will now be described in reference to the following Examples.

These examples are not to be regarded as limiting the scope of the present invention, but shall

only serve in an illustrative manner.

EXAMPLES

Example I. Alkylation of Benzindene Triol

KZCO3, Bu4NBr

Acetone, RT

 

  
_ 11 _
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Name M01. Eq.

Benzindene Triol 3.76 1.00

K2CO3 (powder) 138.20 1296g
CICHZCN . 7.51 2.0

Bu4NBr . 0.11 0.03

XX
XX

[0037] A 50—L, three—neck, round—bottom flask equipped with a mechanical stirrer and a

 
thermocouple was charged with benzindene triol (1250 g), acetone (19 L) and K2CO3

(powdered) (1296 g), chloroacetonitrile (567 g), tetrabutylammonium bromide (36 g). The

reaction mixture was stirred vigorously at room temperature (23::2°C) for 16-72 h. The

progress of the reaction was monitored by TLC. (methanol/CH2Cl2; 1:9 and developed by

10% ethanolic solution of PMA). After completion of reaction, the reaction mixture was

filtered with/without Celite pad. The filter cake was washed with acetone (10L). The filtrate

was concentrated in vacuo at 50-55°C to give a light-brown, viscous liquid benzindene

nitrile. The crude benzindene nitrile was used as such in the next step without further

purification.

Example 2. Hydrolysis of Benzindene Nitrile

HO

 
 

KOH, MeOH

 
T,

H20, Reflux

(E
CN

_ 12 _
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Name Amount M01. Eq.

Benzindene Nitrile 1397 g* 3 .76 1.0

Methanol 12 L

Water 4.25 L

 
*Note: This weight is based on 100% yield from the previous step. This is not isolated yield.

[0038] A 50-L, cylindrical reactor equipped with a heating/cooling system, a mechanical

stirrer, a condenser, and a thermocouple was charged with a solution of benzindene nitrile in

methanol (12 L) and a solution of KOH (844 g of KOH dissolved in 4.25 L of water). The

reaction mixture was stirred and heated to reflux (temperature 722°C). The progress of the

reaction was monitored by TLC (for TLC purpose, 1-2 mL of reaction mixture was acidified

with 3M HC1 to pH 1-2 and extracted with ethyl acetate. The ethyl acetate extract was used

for TLC; Eluent: methanol/CHZCI2; 1:9, and developed by 10% ethanolic solution of PMA).

After completion of the reaction (~5 h), the reaction mixture was cooled to -5 to 10°C and

quenched with a solution of hydrochloric acid (3M, 3.1 L) while stirring. The reaction

mixture was concentrated in vacuo at 50-55°C to obtain approximately 12-14 L of

condensate. The condensate was discarded.

[0039] The aqueous layer was diluted with water (7-8 L) and extracted with ethyl acetate

(2 X 6 L) to remove impurities soluble in ethyl acetate. To aqueous layer, ethyl acetate (22

L) was added and the pH of reaction mixture was adjusted to 1-2 by adding 3M HC1 (1.7 L)

with stirring. The organic layer was separated and the aqueous layer was extracted with ethyl

acetate (2 X 11 L). The combined organic layers were washed with water (3 X 10 L) and

followed by washing with a solution of NaHCO3 (30 g of NaHCO3 dissolved in 12 L of

water). The organic layer was further Washed with saturated solution of NaCl (3372 g of

NaCl dissolved in water (12 L)) and dried over anhydrous Na2SO4 (950-1000 g), once

filtered.

[0040] The filtrate was transferred into a 72-L reactor equipped with mechanical stirrer, a

condenser, and a thermocouple. To the solution of treprostinil in reactor was added activated

carbon (1 10-130 g). The suspension was heated to reflux (temperature 68—70°C) for at least

one hour. For filtration, a pad of Celite®545 (300—600 g) was prepared in sintered glass

_ _
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funnel using ethyl acetate. The hot suspension was filtered through the pad of Celite®545.

The Celite®545 was washed with ethyl acetate until no compound was seen on TLC of the

washings.

[0041] The filtrate (pale-yellow) was reduced to volume of 35-40 L by evaporation in

vacuo at 50-55°C for direct use in next step.

Example 3. Conversion of Treprostinil to Treprostinil Diethanolamine Salt (1 :1)

(I) EtO H, EtOAc

(II) Heptane Slurry  
390.52 l464g*

 
*Note: This weight is based on 100% yield from benzindene triol. It is not isolated yield. The

treprostinil was carried from previous step in ethyl acetate solution and used as such for this step.

**Note: The total volume of ethyl acetate should be in range of 35-36 L (it should be 7 times the

Volume of ethanol used). Approximately 35 L of ethyl acetate was carried over from previous step

and additional 1.0 L of ethyl acetate was used for rinsing the flask.

[0042] A 50-L, cylindrical reactor equipped with a heating/cooling system, a mechanical

stirrer, a condenser, and a thermocouple was charged with a solution of treprostinil in ethyl

acetate (35-40 L from the previous step), anhydrous ethanol (5.1 L) and diethanolamine

(435 g). While stirring, the reaction mixture was heated to 60-75°C, for 0.5-1.0 h to obtain a

clear solution. The clear solution was cooled to 55::5°C. At this temperature, the seed of

_ 14 _
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polymorph B of treprostinil diethanolamine salt (~12 g) was added to the clear solution. The

suspension of polymorph B was stirred at this temperature for 1 h. The suspension was

cooled to 20::2°C overnight (over a period of 16-24 h). The treprostinil diethanolamine salt

was collected by filtration using Aurora filter equipped with filter cloth, and the solid was

Washed with ethyl acetate (2 X 8 L). The treprostinil diethanolamine salt was transferred to a

HDPE/glass container for air-drying in hood, followed by drying in a Vacuum oven at

50::5°C under high Vacuum.

[0043] At this stage, if melting point of the treprostinil diethanolamine salt is more than

104°C, it was considered polymorph B. There is no need of recrystallization. If it is less than

104°C , it is recrystallized in EtOH-EtOAc to increase the melting point.

Data on Treprostinil Diethanolamine Salt (1 :1)

Wt. of Wt. of Treprostinil

Benzindene Trio] Diethanolamine Salt (1:1) Yield Melting point

Batch N0- (g) (g) (%) (°C)

1 1250 1640 88.00 104.3-106.3

2 1250 1528 8200* 105.5-107.2

3 1250 1499 80.42** 104.7-106.6

4 1236 1572 85.34 105-108

*N0te: In this batch, approximately 1200 mL of ethyl acetate solution of treprostinil before carbon

treatment was rcmovcd for R&D carbon trcatmcnt cxpcrimcnts.

**Note: This batch was recrystallized, for this reason yield was lower.

Example 4. Heptane Slurry of Treprostinil Diethanolamine Salt (1 :1)

BatchN°-

 Treprostinil

Diethanolamine Salt 3168 g 1

37-5 L

_ _
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Batch N°-
Treprostinil Diethanolamine Salt 3071 g

2

[0044] A 50-L, cylindrical reactor equipped with a heating/cooling system, a mechanical

stirrer, a condenser, and a thermocouple was charged with slurry of treprostinil

diethanolamine salt in heptane (35-40 L). The suspension was heated to 70-80°C for 16-24 h.

The suspension was cooled to 22i2°C over a period of 1-2 h. The salt was collected by

filtration using Aurora filter. The cake was washed with heptane (15-30 L) and the material

was dried in Aurora filter for 1 h. The salt was transferred to trays for air—drying overnight in

hood until a constant wcight of trcprostinil dicthanolaminc salt was obtained. The material

was dried in oven under high vacuum for 2-4 h at 50-55°C.

Analytical data on and Treprostinil Diethanolamine Salt (1 :1)

Test Batch 1

IR Conforms

Residue on Ignition (ROI) <0.l% W/W

Water content 0.1% W/W

Melting point 105.0-106.5°C

Specific rotation [0L]255g9 +34.6°

Organic volatile impurities

- Ethanol - Not detected

- Ethyl acctatc - Not dctcctcd

- Heptane - <0.05% w/w

HPLC (Assay) 100.4%

Diethanolamine Positive

_ 16 _
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Batch 2

Conforms

<0.1% W/W

0.0% W/W

104.5-105.5°C

+35°

- Not detected

° <0.05% W/W

° <0.05% W/W

99.8%

Positive
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Example 5. Conversion of Treprostinil Diethanolamine Salt (1 :1) to Treprostinil

H CI, H 20-EtOAC

Recrystallization
in EtOH-H20

 

  
[0045] A 250-mL, round-bottom flask equipped with magnetic stirrer was charged with

treprostinil diethanolamine salt (4 g) and water (40 mL). The mixture was stirred to obtain a

clear solution. To the clear solution, ethyl acetate (100 mL) was added. While stirring, 3M

HC1 (3.2 mL) was added slowly until pH ~1 was attained. The mixture was stirred for 10

minutes and organic layer was separated. The aqueous layer was extracted with ethyl acetate

(2 X 100 mL). The combined organic layers was washed with water (2 X 100 mL), brine

(1 X 50 mL) and dried over anhydrous Na2SO4. The ethyl acetate solution of treprostinil was

filtered and the filtrate was concentrated under vacuum at 50°C to give off—white solid. The

crude treprostinil was recrystallized from 50% ethanol in water (70 mL). The pure

treprostinil was collected in a Buchner funnel by filtration and cake was washed with cold

20% ethanolic solution in water. The cake of treprostinil was air-dried overnight and further

dried in a vacuum oven at 50°C under high vacuum to afford 2.9 g of treprostinil (Yield

91.4%, purity (HPLC, AUC, 99.8%).

Analytical data on Treprostinil from Treprostinil Diethanolamine Salt (1:1) to

Treprostinil

Batch No. Yield Purity (HPLC)

1 91.0% 99.8% (AUC)

2 92.0% 99.9% (AUC)

3 93.1% 99.7% (AUC)

4 93.3% 99.7% (AUC)

5 99.0 % 99.8% (AUC)

6 94.6% 99.8% (AUC)

_ 17 _

WAS H_51 42948.1

SteadyMed - Exhibit 1002 - Page 20



SteadyMed - Exhibit 1002 - Page 21

Example 6.

according to the present invention

Comparison of the former process and a working example of the process

WAS H_51 42948.1

Working example of the

Process according to the

Step Former Process present invention

No. Steps (Batch size: 500g) (Batch size: 5 kg)

Nitrile

1 Triol weight 500 g 5,000 g

2 Acetone 20 L (1 :40 wt/wt) 75 L (1:15 wt/wt)

Potassium

3 carbonate 1,300 g (6.4 eq) 5,200 g (2.5 eq)

4 Chloroacetonitrile 470 g (4.2 eq) 2,270 g (2 eq)

Tetrabutylammoniu

m bromide 42 g (0.08 eq) 145 g (0.03 eq)

6 Reactor size 72-Liter 50- gallon

No heating,

7 Reflux time 8 hours Room temperature (r.t.) 45 h

Hexanes addition

8 before filtration Yes (10 L) No

9 Filter Celite Celite

10 Washing Ethyl acetate (10 L) Acetone (50 L)

1 1 Evaporation Yes Yes

Silica gel column
Dichloromethane:0.5 L

Ethyl acetate: 45 L
12 Purification Hexane: 60 L No column

Evaporation after
13 column Yes No

14 Yield of nitrite 109-112 % Not chcckcd

Treprostinil (intermediate)

15 Methanol 7.6 L (50-L reactor) 50 L (50-gal reactor)

16 P°taSS‘?”“ 650 g (8 eq) 3,375g (4 eq)
17 Water 2.2 L 17 L

18 % of KOH 30% 20%

_ 18 _
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WAS H_51 42948.1

_19_

19 Reflux time 3-3.5 h 4-5 h

20 Acid used 2.6 L (3 M) 12 L (3 M)

Removal of

21 impurities 3 X 3 L Ethyl acetate 2 X 20 L Ethyl acetate

22 Acidification 0.7 L 6.5 L

Ethyl acetate
23 extraction 5 X 17 L = 35 L 90+45+45 = 180 L

24 Water Washing 2 X 8 L 3 X 40 L

Sodium bicarbonate 120 g in 30L water + 15 L

25 washing Not done brine

26 Brine washing Not done 1 X 40 L

27 Sodium sulfate 1 kg Not done

Sodium sulfate Before charcoal, 6 L

28 filtration ethyl acetate N/A

Pass hot solution (75°C)

170 g, reflux for 1.5 h, through charcoal cartridge

filter over Celite, 11 L and clean filter, 70 L ethyl

29 Charcoal ethyl acetate acctatc

Yes, to get solid Yes, adjust to 150 L

30 Evaporation intermediate treprostinil solution

Treprostinil Diethanolamine Salt

1,744 g diethanolamine,
31 Salt formation Not done 20 L ethanol at 60-75°C.

To 20°C over weekend;

add 40 L ethyl acetate;

32 Cooling N/A cooled to 10°C

Wash With 70 L ethyl
33 Filtration N/A acetate

Air-dried to constant wt.,

34 Drying N/A 2 days

Treprostinil (from 1.5 kg Treprostinil diethanolamine salt)

15 L Water + 25 L ethyl

35 Hydrolysis N/A acetate + HCl

36 Extraction N/A 2 X 10 L ethyl acetate

37 Water wash N/A 3 X 10 L

38 Brine wash N/A 1 X 10 L
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39 Sodium sulfate N/A 1 kg, stir

Wash With 6 L ethyl
40 Filter N/A acetate

To get solid, intermediate

41 Evaporation N/A Treprostinil

42 Crude drying on tray 1 or 3 days Same

Ethanol & water for

43 cryst. 5.1 L+5.1 L 10.2L+10.2L(same%)

44 Crystallization in 20—L rotavap flask 50—L jacketed reactor

Temperature of 50°C to 0°C ramp, 0°C

45 crystallization 2 h r.t., fridge -0°C 24 h overnight

46 Filtration Buchner funnel Aurora filter

20% (10 L) cooled 20% (20 L) cooled

47 Washing ethanol—water ethanol—water

Buchncr funncl (20 h) Aurora filtcr (2.5 h)

48 Drying before oven Tray (no) Tray (4 days)

49 Oven drying 15 hours, 55°C 6-15 hours, 55°C

50 Vacuum <-0.095 mPA < 5 Torr

51 UT—l5 yield weight ~ 535 g ~ 1,100 g

52 % yield from triol) ~ 91% ~ 89%

53 Purity ~ 99.0% 99.9%

[0046] The quality of treprostinil produced according to this invention is excellent. The

purification of benzindene nitrile by column chromatography is eliminated. The impurities

carried over from intermediate steps (i.e. alkylation of triol and hydrolysis of benzindene

nitrile) are removed during the carbon treatment and the salt formation step. Additional

advantages of this process are: (a) crude treprostinil salts can be stored as raw material at

ambient temperature and can be converted to treprostinil by simple acidification with diluted

hydrochloric acid, and (b) the treprostinil salts can be synthesized from the solution of

treprostinil without isolation. This process provides better quality of final product as well as

savcs significant amount of solvents and manpower in purification of intermediates.

[0047] Although the foregoing refers to particular preferred embodiments, it will be

understood that the present invention is not so limited. It will occur to those of ordinary skill

in the art that various modifications may be made to the disclosed embodiments and that such

modifications are intended to be Within the scope of the present invention.

_ _
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[0048] All of the publications, patent applications and patents cited in this specification are

incorporated herein by reference in their entirety.

_ 21 _
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WHAT IS CLAIMED IS:

1. A process for the preparation of a compound of formula I, a hydrate, solvate, prodrug,

or pharrnaceutically acceptable salt thereof

H Y*‘fi”fi‘R7
M1 L1
OH

H

O(CH2)WCOOH (1)

comprising

(a) alkylating a compound of structure 11 with an alkylating agent to produce a

compound of formula 111,

H Y1‘fi_fi_R7

H Y1-fi—fi—R7 M1 L1
M1 L1 OH

OH H

OH H (II) O(CH2)wCN (III)

wherein

w=1, 2, or 3;

Y1 is trans-CH=CH-, cis-CH=CH-, -CH2(CH2)m-, or -CEC-; m is l, 2, or 3;

R7 is

(1) -CPHZI,-CH3, wherein p is an integer from 1 to 5, inclusive,

(2) phenoxy optionally substituted by one, two or three chloro, fluoro,

trifluoromethyl, (C1-C3) alkyl, or (C1—C3)all<oxy, with the proviso that not more than two

substituents are other than alkyl, with the proviso that R7 is phenoxy or substituted phenoxy,

only when R3 and R4 are hydrogen or methyl, being the same or different,

(3) phenyl, benzyl, phenylethyl, or phenylpropyl optionally substituted on

the aromatic ring by one, two or three chloro, fluoro, trifluoromethyl, (C1-C3)all<yl, or

(C1-C3)alkoxy, with the proviso that not more than two substituents are other than alkyl,

(4) cis-CH=CH-CH2-CH3,

-22-
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(5) -(CH2)2-CH(OH)-CH3, O1”

(6) '(CH2)3-CH=C(CH3)2;

—C(L1)—R7 taken together is

(l) (C4—C7)cycloalkyl optionally substituted by l to 3 (C1—C5)all<yl;

(2) 2—(2—furyl)ethyl,

(3) 2-(3 -thicnyl)cthoXy, or

(4) 3-thienyloxymethyl;

M1 is ot-OH:B-R5 or ot-R5:B-OH or ot-OR1:B-R5 or ot-R5:[3-OR2, wherein R5 is

hydrogen or methyl, R2 is an alcohol protecting group, and

L1 is ot-R3:[3-R4, ot-R4:[3-R3, or a mixture of ot-R3:[3-R4 and ot-R4:[3-R3, wherein

R3 and R4 are hydrogen, methyl, or fluoro, being the same or different, with the proviso that

one of R3 and R4 is fluoro only when the other is hydrogen or fluoro.

WAS H_51 42948.1

(b)

(C)

hydrolyzing the product of formula III of step (a) With a base,

contacting the product of step (b) with a base B to for a salt of formula 15,

H Y1‘fi_fi_R7
M1 L1
OH

ea
H HB

O(CH2)WCOOe (Is)

reacting the salt from step (c) with an acid to form the compound of formula I.(d)

The process according to claim 1, wherein the purity of compound of formula I is at

least 90.0%, 95%, or 99.0%.

The process according to claim 1, further comprising a step of isolating the salt of

formula 15.

The process according to claim 1, wherein the alkylating agent is Cl(CH2)wCN,

Br(CH2)WCN, or I(CH2)WCN.

The process according to claim 1, wherein the base in step (b) is KOH or NaOH.

-23-
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6. The process according to claim 1, wherein the base B in step (c) is selected from the

group consisting of ammonia, N-methylglucamine, procaine, tromethanine,

magnesium, L—lysine, L—arginine, triethanolamine, and diethanolamine.

7. The process according to claim l, wherein the acid in step (d) is HCl or H2SO4.

8. Thc process according to claim 1, wherein Y1 is —CH2CH2-; M1 is or-OH:[3-H or

0.-H:B-OH; -C(L1)-R7 taken together is —(CH2)4CH3; and W is l.

9. The process according to claim 1, wherein the compound of formula I is a compound

of formula IV.

 

  

(IV)

10. A process for the preparation of a compound having formula IV, a hydrate, solvate,

prodrug, or pharrnaccutically acccptablc salt thcrcof

HO

(L
COOH (IV)

comprising

(a) alkylating a compound of formula V with an alkylating agent to produce a

compound of formula VI,

-24-
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K

 

OH (V) CN (VI)

(b) hydrolyzing the product of formula VI of step (a) with a base,

(C) contacting the product of step (b) with a base B to form a salt of formula IVS,

and

(IVs)

(d) reacting the salt from step of formula IVS with an acid to form the compound

of formula IV.

ll. The process according to claim 10, wherein the purity of compound of formula IV is

at least 90.0%, 95.0%, 99.0%, or 99.5%.

12. The process according to claim 10, further comprising a stcp of isolating the salt of

formula IVS.

13. The process according to claim 10, wherein the alkylating agent is ClCH2CN.

14. The process according to claim 10, wherein the base in step (b) is KOH.

15. The process according to claim 10, wherein the base B in step (c) is selected from a

WAS H_51 42948.1

group consisting of ammonia, N—methylglucamine, procaine, tromethanine,

magnesium, L-lysine, L-arginine, triethanolamine, and diethanolamine.

-25-
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16. The process according to claim 15, wherein the base B is diethanolamine.

17. The process according to claim 10, wherein the acid in step (cl) is HCl.

18. A process as claimed in claim 1, wherein the compound produced is a compound of

the formula IVS,

 
W8

wherein the base B is selected from a group consisting of ammonia, N—methylglucamine,

procaine, tromethanine, magnesium, L—lysine, L—arginine, triethanolamine, and

diethanolamine.

19. A process as claimed in claim 1, wherein the compound produced is a compound of

the following formula:

HO

 
ea NH2(CH2CH2OH)2

-26-
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ABSTRACT

This present invention relates to an improved process to prepare prostaeyelin

derivatives. One embodiment provides for an improved process to convert benzindene trio]

to treprostinil via salts of treprostinil and to purify treprostinil.

WAS H_51 42948.1
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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. Paten

and Trademark Offioe. 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.0. Box 1450, Alexandria, VA 22313-1450.
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMEVT OF COMMERCE
United States Patent and Trademark Office
Addiess. COMMISSIONER FOR PATENTSPO Box 1450

A1exaJidria,Vi.1gLnia 22313-1450WvWv.uspto.g0v

APPLICATION \1 UMBER F ING OR 371 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
12/334,731 12/15/2008 Hitesh BATRA 080618-0629

CONFIRMATION NO. 8804

22428 FORMALITIES LETTER

FOLEY AND LARDNER LLP

sung 500 lllllllllllllllllIllllIlllflwlllllllllllllll Illllllllllll llllllllllllllllIllllllllllll
3000 K STREET NW °°°°°°3378695

WASHINGTON, DC 20007

Date Mailed: 12/31/2008

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR1.53(b)

Filing Date Granted

Items Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,

however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all

required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by

filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

- The statutory basic filing fee is missing.

Applicant must submit $82 to complete the basic filing fee for a small entity.

- The oath or declaration is missing.

A properly signed oath or declaration in compliance with 37 CFR 1.63, identifying the application by the above

Application Number and Filing Date, is required.

Note: If a petition under 37 CFR 1.47 is being filed, an oath or declaration in compliance with 37 CFR 1.63

signed by all available joint inventors, or if no inventor is available by a party with sufficient proprietary interest,

is required.

The applicant needs to satisfy supplemental fees problems indicated below.

The required item(s) identified below must be timely submitted to avoid abandonment:

- To avoid abandonment, a surcharge (for late submission of filing fee, search fee, examination fee or oath or

declaration) as set forth in 37 CFR 1.16(f) of $65 for a small entity in compliance with 37 CFR 1.27, must be

submitted with the missing items identified in this notice.

SUMMARY OF FEES DUE:

Total additional fee(s) required for this application is $527 for a small entity

- $82 Statutory basic filing fee.

- $65 Surcharge.

- The application search fee has not been paid. Applicant must submit $270 to complete the search fee.

- The application examination fee has not been paid. Applicant must submit $110 to complete the examination

fee for a small entity in compliance with 37 CFR 1.27.

page 1 of 2
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Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents

P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.

https://sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or

visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

/rfth0mas/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 2 of 2
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address. COMMISSIONER FOR PATENTSPO Box 1450

A1exaJidria,Vi.1gLnia 22313-1450WvWv.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT F FEE REC'D ATTY.DOCKET.NO TOT CLA11\/IS IND CLAIMS

12/334,731 12/15/2008 1614 0.00 080618-0629 19 2

CONFIRMATION NO. 8804

22428 FILING RECEIPT
FOLEY AND LARDNER LLP

suITE 500 IIIIIIIIIIIIIIIIIIIIIIIILIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIII ll IIIIIIIIIIIIIIIIIIIIIIIII
K 000000033786953

WASHINGTON, DC 20007

 

Date Mailed: 12/31/2008

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination

in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the

application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,

NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please

submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the

changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit

any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply

to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Hitesh BATRA, Herndon, VA;

Sudersan M. TULADHAR, Silver Spring, MD;

Raju PENMASTA, Herndon, VA;

David A. WALSH, Palmyra, VA;

Assignment For Published Patent Application
UNITED THERAPEUTICS CORPORATION

Power of Attorney: None

Domestic Priority data as claimed by applicant

This appln claims benefit of 61/014,232 12/17/2007

Foreign Applications

If Required, Foreign Filing License Granted: 12/24/2008

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is us 12/334,731

Projected Publication Date: To Be Determined — pending completion of Missing Parts

Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **

page 1 of 3
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Title

PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN REMODULIN

Preliminary Class

514

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 seIf—heIp "tooIkits" giving innovators guidance on how to protect intellectual property in specific

countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may

call the U.S. Government hotline at 1-866-999-HALT (1—866-999-4158).

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

page 2 of 3
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier

license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The

date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless

it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter

as imposed by any Government contract or the provisions of existing laws relating to espionage and the national

security or the export of technical data. Licensees should apprise themselves of current regulations especially with

respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of

State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and

Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControI, 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).

page 3 of 3
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, (BM

$5} Atty. Dkt. No. 080618-0629 y
Orr

IN THE UNITED STATES PATENTAND TRADE1|L4RK OFFICE

  
Applicant: Hitesh BATRA et al.

Title: AN IMPROVED PROCESS TO PREPARE

TREPROSTINIL, THE ACTIVE

INGREDIENT IN REMODULIN®

Appl. No.: 12/334,731

Filing Date: 12/15/2008

Examiner: Unassigned

Art Unit: 1 614

Conf. No.: 8804

TRANSMITTAL OF MISSING PARTS

OF PATENT APPLICATION

Mail Stop Missing Parts
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

In response to the Notice to File Missing Parts of Application mailed December 31,

2008, in the above-identified patent application, transmitted herewith are the missing parts to

complete the filing of the subject patent application.

Enclosed are: »

[ X ] Declaration and Power of Attorney (4 pages)

[ X ] Return Copy of Notice to File Missing Parts

[ X ] Preliminary Amendment

[ X ] Information Disclosure Statement

WASH_5538807.1 -1 _
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Atty. Dkt. No. 080618-0629

The adjustment to the number of sheets for EFS-Web filing follows:
 

Number EFS-Web Number of Sheets for EFS-Web

of Sheets Adjustment
27 x 75% 21

The filing fee is calculated below:

Claims Included Extra Claims

as Filed in F“
Basic Fee Rate Totals

Basic Filing Fee, Search Fee & Examination Fee $1,090.00 $1,090.00

Size Fee 21 - 100 = 0 x $270.00 = $0.00

Tm?‘ 19 ' 2° 2 0 ’‘ $52.00 = $0.00
Claims: j _____ jg
Indep.: 2 - 3 = O x $220.00 = $0.00

If any Multiple Dependent Claim(s) present: + $390.00 = $0.00
Surchar e under 37 CFR 1.16 for late filin of +

Execute?! Declaration and late(1f3)ayment of filiiig fee $13000 = $13000
Extension fee for response filed within + ___ $0 00
the MONTH month: '

SUBTOTAL: = $1,220.00

[ X ] Small Entity Fees Apply (subtract ‘/2 of above): = $610.00

Basic Filing Fee Reduction for Filing via EFS-Web $83.00

TOTAL FILING FEE: = $527.00

Processin Fee under 37 CFR 1.17 i for Late Filin +

of EnglishgTranslation of App1icati(or)1: g $13000 = $000
TOTAL FEE = $527.00

Difference to pay: - $0.00 - $5 27.00

A credit card payment form in the amount of $527.00 is enclosed in payment of

surcharge fee (37 C.F.R. § 1.16(t)).

The Commissioner is hereby authorized to charge any additional fees which may be

required regarding this application under 37 C.F.R. §§ 1.16-1.17, or credit any overpayment,

to Deposit Account No. 19-0741. Should no proper payment be enclosed herewith, as by the

credit card payment form being unsigned, providing incorrect information resulting in a

rejected credit card transaction, or even entirely missing, the Commissioner is authorized to

charge the unpaid amount to Deposit Account No. 19-0741.

WASH_5538807.1 -2-
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Atty. Dkt. No. 080618-0629

If any extensions of time are needed for timely acceptance of papers submitted

herewith, applicant hereby petitions for such extension under 37 C.F.R. §1.136 and authorizes

payment of any such extensions fees to Deposit Account No. 19-0741.

 

Respectfully submitted,

Date é 2 2 By
FOLEY & LARDNER LLP Alexe V. Saprigin

Customer Number: 22428 Attorney for Applicant

Telephone: (202) 295-4632 Registration No. 56,439

Facsimile: (202) 672-5399

WASH_5538807.1 -3-
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Otfice
Addtesu:COMI\IISSlO.\IER FOR PATENTSPO. Box I450

AIrxnndx‘ia,Vuginiz| 223;:-1450wvwr.urplo.guv

 
IIllflifiififlifliiiifiififiillllIIIIIIIiiflfliififliifliliiiflilllllllllliiifiiiiiifiii!iflfiflfiilllllIIIIIfliiilififiifiiifliifiiifillll

12/334,731 12/15/2003 Hitesh BATRA 080618-0629

CONFIRMATION NO. 8804

22428 FORMALITIES LETTER
FOLEY AND LAFIDNER LLP

suITE 500 millmullumliiiiiiiuiiiwyimiligiillliilliIimimii3000 K STREET NW

WASHINGTON, DC 20007

Date Mailed: 12/31/2008

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR 1.53(b)

Filing Date Granted

I m R ulr T Avl Abndnmn:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all

required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

- The statutory basic filing fee is missing.

Applicant must submit $2 to complete the basic filing fee for a small entity.
- The oath or declaration is missing.

A properly signed oath or declaration in compliance with 37 CFH 1.63, identifying the application by the above
Application Number and Filing Date, is required.

Note: If a petition under 37 CFR 1.47 is being filed, an oath or declaration in compliance with 37 OFF? 1.63
signed by all available joint inventors, or if no inventor is available by a party with sufficient proprietary interest,
is required.

The applicant needs to satisfy supplemental fees problems indicated below.

The required item(s) identified below must be timely submitted to avoid abandonment:

- To avoid abandonment, a surcharge (for late submission of filing fee, search fee, examination fee or oath or
declaration) as set forth in 37 CFR 1.16(f) of $65 for a small entity in compliance with 37 CFR 1.27, must be
submitted with the missing items identified in this notice.

SUMMARY OF FEES DUE:

Total additional fee(s) required for this application is $527 for a small entity
- $82 Statutory basic filing fee.

' $65 Surcharge.

- The application search fee has not been paid. Applicant must submit $270 to complete the search fee.
- The application examination fee has not been paid. Applicant must submit $110 to complete the examination
fee for a small entity in compliance with 37 CFR 1.27.

93/03/2219 nuuumln aaaaaavs 12334731

P3991“ ea 90 up01 FC:4B11 ‘-

a2 r=c:aa51 55.90 0%93 FC:211l 873-59 0
04 FC:E311 119-99 0*‘
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Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450
Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https://sportaiuspto.gov/authenticate/AuthenticateUserLocaIEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http:[[wvvw.uspto.gov[ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

/rfthomas/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 2 of 2
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Atty. Dkt. No. 080618-0629 
As 21 below named inventor, I HEREBY DECLARE:

THAT my residence, post oflice address, and citizenship are as stated below next to my
name;

THAT I believe I am the original, first, and sole inventor (if only one inventor is named

below) or an original, first, and joint inventor (if plural inventors are named below or in an
attached Declaration) of the subject matter which is claimed and for which a patent is sought on
the invention entitled

AN IMPROVED PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE

INGREDIENT IN REMODULIN® 

gAttorney Docket No. P080618-0629)

the specification of which (check one)

is attached hereto.

 

 
X was filed on December 15 2008 as United States Application

Number or PCT International Application Number 12/334 731

and was amended on (if applicable).

THAT I do not know and do not believe that the same invention was ever known or used
by others in the United States of America, or was patented or described in any printed publication
in any country, before I (we) invented it;

THAT I do not know and do not believe that the same invention was patented or

described in any printed publication in any country, or in public use or on sale in the United
States of America, for more than one year prior to the filing date of this United States

application;

THAT I do not know and do not believe that the same invention was first patented or

made the subject of an inventor's certificate that issued in any country foreign to the United
States of America before the filing date of this United States application if the foreign application

was filed by me (us), or by my (our) legal representatives or assigns, more than twelve months
(six months for design patents) prior to the filing date of this United States application;

THAT I have reviewed and understand the contents of the above-identified specification,

including the claim(s), as amended by any amendment specifically referred to above;

WASH_51966A3.1 page 1 of4
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Atty. Dkt. No. 080618-0629

THAT I believe that the above—identified specification contains a written description of

the invention, and of the manner and process of making and using it, in such full, clear, concise,

and exact terms as to enable any person skilled in the art to which it pertains, or with which it is

most nearly connected, to make and use the invention, and sets forth the best mode contemplated

by me of carrying out the invention; and

THAT I acknowledge the duty to disclose to the U.S. Patent and Trademark Office all

information known to me to be material to patentability as defined in Title 37, Code of Federal

Regulations, § 1 .56.

I HEREBY CLAIM foreign priority benefits under Title 35, United States Code §l19(a)-

(d) or § 365(b) of any foreign application(s) for patent or inventor's certificate, or §365(a) of any

PCT international application which designated at least one country other than the United States

of America, listed below and have also identified below any foreign application for patent or

inventor's certificate or of any PCT international application having a filing date before that of

the application on which priority is claimed.

Prior Foreign I I . . I Certified
Application . Copy

Number ' Attached? 
I HEREBY CLADVI the benefit under Title 35, United States Code § 119(e) of any United

States provisional application(s) listed below.

U.S. Provisional Application Number Filing Date

61/014,232 12/1 /200 i 
I HEREBY CLAIM the benefit under Title 35, United States Code, §120 of any United '

States application(s), or § 365(c) of any PCT international application designating the United

States of America, listed below and, insofar as the subject matter of each of the claims of this

application is not disclosed in the prior United States or PCT International application in the

manner provided by the first paragraph of Title 35, United States Code, § 112, I acknowledge the

duty to disclose information which is material to patentability as defined in Title 37, Code of

WASH_5196643.1 page 2 of 4
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Atty. Dkt. No. 080618-0629

Federal Regulations, § 1.56 which became available between the filing date of the prior
application and the national or PCT international filing date of this application.

U.S. Parent PCT Parent Parent Parent

Application Number Application Number Filing Date Patent Number

 

  
  

I HEREBY APPOINT the registered attorneys and agents at Customer Number

22428

to have full power to prosecute this application and any continuations, divisions, reissues,
and reexaminations thereof, to receive the patent, and to transact all business in the United States
Patent and Trademark Office connected therewith.

I request that all correspondence be directed to:

Stephen B. Maebius
FOLEY & LARDNER LLP

Customer Number: 22428

Telephone: (202)672-5569

Facsimile: (202) 672-5399

I UNDERSTAND AND AGREE THAT the foregoing attorneys and agents appointed by

me to prosecute this application do not personally represent me or my legal interests, but instead
represent the interests of the legal owner(s) of the invention described in this application.

I FURTHER DECLARE THAT all statements made herein of my own knowledge are

true, and that all statements made on information and belief are believed to be true; and further
that these statements were made with the knowledge that willful false statements and the like so

made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the
United States Code, and that such willful false statements may jeopardize the validity of the

application or any patent issuing thereon. 2

WASH_5196643.1 Page 3 of4
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Name of first inventor

Residence

Citizenship Country

Post Office Address

Inventor's signature

Date

Name of second inventor

Residence

Citizenship Country

Post Oflice Address

Inventor's signature

Date

Name of third inventor

Residence

Citizenship Country

Post Office Address

Inventor's signature

Date

Name of fourth inventor

Residence

Citizenship Country

Post Ofiice Address

Inventor's signature

Date

WASH_5196643.1

Atty. Dkt. No. 080618-0629

Hitesh BATRA

Hemdon, Virginia

India

2461 Leyland Ridge Road

Hemdon, 201 71 i
/i /3 i 0 Z

Sudersan M. TULADHAR

Silver Spring, Maryland

Nepal

1501 Haddon Manor Court

Silver Spring, Mgyland 20904

 _T_j
1/ I3‘/or

 

Raju PENMASTA

Hemdon, Virginia

US

12953 Centre Park Circle #115

Hemdon, Virggia 20171

E in-441
ll \$| 0:}

David A. WALSH

 

 

 

Palmyra, Virginia

US

56 Wildwood Drive

Palmi Virgi1:iia 22963
I 74?» C}
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Atty. Dkt. No. 080618-0629

IN THE UNITED STATES PATENTAND TRADE./IIARK OFFICE 
Hitesh BATRA et al.

Title: AN IMPROVED PROCESS TO PREPARE

TREPROSTINIL, THE ACTIVE

INGREDIENT IN REMODULIN®

Appl. No.2 12/334,731

Filing Date: 12/15/2008

Examiner: Unassigned

Art Unit: 16 14

Conf. No.: 8804

PRELIMINARY AMENDMENT UNDER 37 CFR 1.115

Mail Stop Missing Parts
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

Prior to examination of the present Application, Applicant respectfully requests that

the application be amended as follows:

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

Remarks begin on page 3 of this document.

Please amend the application as follows:

WASH_5538547.1
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Atty. Dkt. No. 080618-0629

Amendments to the Specification:

Please amend the specification as follows:

Page 1, amend paragraph [0004] as follows:

[0004] Treprostinil, the active ingredient in Remodulin®, was first described in US patent

4,306,075. Treprostinil, and other prostacyclin derivatives have been prepared as described in

Moriarty, et al in J. Org. Chem. 2004, 69, 1890-1902, Drug of the Future, 2001, 26(4), 364-

374, U.S. Pat. Nos. 6,441,245, 6,528,688, 6,765,117 [[,]] ad 6,809,223 . Their

teachings are incorporated by reference to show how to practice the embodiments of the

present invention.

Page 18, please amend Step 16 of Example 6, as follows:

 

Potassium

E h droxide 650 1 8 e 3,375g g4 cg)

WASH_5538547.1

SteadyMed - Exhibit 1002 - Page 53



SteadyMed - Exhibit 1002 - Page 54

Atty. Dkt. No. 080618-0629

REMARKS

Applicant respectfillly requests that the foregoing amendments be made prior to

examination of the present application.

In the specification, typographical errors are corrected in Paragraph [0004] on page 1,

and in Step 16 of Example 6 on page 18.

Favorable consideration of the application as amended is respectfully requested.

The Examiner is invited to contact the undersigned by telephone if it is felt that a

telephone interview would advance the prosecution of the present application.

Respectfully submitted,

Date 271 By /I i./:4  
FOLEY & LARDNER LLP /’/'?2St hen B. Maebius
Customer Number: 22428 Attorney for Applicant

Telephone: (202) 672-5569 Registration No. 35,264

Facsimile: (202) 672-5399

WASH_5538547.1
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Atty. Dkt. No. 080618-0629

IN THE UNITED STATES PATENTAND TRADEIIIARK OFFICE 
Applicant: Hitesh BATRA et al.

Title: AN IMPROVED PROCESS TO PREPARE

TREPROSTINIL, THE ACTIVE

INGREDIENT IN REMODULIN®

Appl. No.: 12/334,731

Filing Date: 12/15/2008

Examiner: Unassigned

Art Unit: 1614

Conf. No.: 8804

INFORMATION DISCLOSURE STATEMENT

UNDER 37 CFR §l.56

Mail Stop Missing Parts
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

Submitted herewith on Form PTO/SB/08 is a listing of documents known to

Applicants in order to comply with Applicants‘ duty of disclosure pursuant to 37 CFR §1.56.

A copy of each non-patent document is being submitted to comply with the provisions

of37 CFR §1.97 and §l .98.

The submission of any document herewith, which is not a statutory bar, is not

intended as an admission that such document constitutes prior art against the claims of the

present application or that such document is considered material to patentability as defined in

37 CFR §1.56(b). Applicants do not waive any rights to take any action which would be

appropriate to antedate or otherwise remove as a competent reference any document which is

determined to be a primafacie art reference against the claims of the present application.

WASH_5538789.1 _1_
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Atty. Dkt. No. 080618-0629

TIMING OF THE DISCLOSURE

The listed documents are being submitted in compliance with 37 CFR §1.97(b),

within three (3) months of the filing date of the application.

RELEVANCE OF EACH DOCUMENT

All of the documents are in English.

Applicants respectfully request that each listed document be considered by the

Examiner and be made of record in the present application and that an initialed copy of Form

PTO/SB/08 be returned in accordance with MPEP §609.

Although Applicant believes that no fee is required for this Request, the

Commissioner is hereby authorized to charge any additional fees which may be required for

this Request to Deposit Account No. 19-0741 .

Respectfully submitted,

Date §92 By E ' 3%
FOLEY & LARDNER LLP Alexey V. Saprigin

Customer Number: 22428 Attorney for Applicant

Telephone: (202) 295-4632 Registration No. 56,439

Facsimile: (202) 672-5399

WASH_5538789.1 _2_
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PTO/SB/08 (09-06)
Approved for use through 03/31/2007. 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 unless it contains a valid
OMB control number.

 
  

  

 
 
 

Substitute for form 1449/PTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Date Submitted: February 27, 2009

mmmmmmnmenlllnmannnliznnlllnnul
EEHEEIIIIIIIIIEEEWEIIIIIIIIIIII
menmmmmemalllmmaenmnllajalwinI
mmmmnnnnnnnnuama-Inmunnnllmal

as man sheets as v 1-’-
Attornev Docket Number 080018-0020 ‘<15!!!-:11

U.S. PATENT DOCUMENTS

. N b Pages, Columns, Lines,Publication Date Name of Patentee or Applicant of Where Relevant
Number-Kind Code2 (if MM-DD-YYYY Cited Document Passages or Relevant

known) Fi ures A ear

1 Wade etal. —

Phares etal. —Wade et al.
Phares etal. —

Olschewskietal. —Wade et al.
Phares et al. —

8 Roscinoetal. _9 Aristoff. Paul A.
10 adeallietal. —

1 row etal. —oriart etal.

—
—
—
—

—

—

  
 

  
  
  

 

 
 
 

  
 

  
  

  
 

59‘(D
 

  
  

N

(D01-A(.0  
 

\l

i>

Oi
33> N

Ioutier et al.
oriad etal.
oriart etal.
Ioutier et al.

17 oriart etal.
horretal.
oriart etal.

2
21

NON PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
item (book, magazine, journal, serial, symposium, catalog, etc.) date, page(s), volume-issue

number(s), publisher, city and/or country where published.

“The Intramolecular Asymmetric Pauson-Khand Cyclization as a Novel and General
Stereoselective Route to Benzindene Prostacyclins: Synthesis of UT-15 (Treprostinil)," J. Org. Chem.
2004 69 1890-1902.

Sorbera et al. “UT-15. Treatment of Pulmonary Hypertension Treatment of Peripheral Vascular
Disease,” Dmg of the Future, 2001, 26(4), 364-374.

3 co OZ  
 323 0501::  > Z

   >>22 COW sic»ade et al.
hares et al.
hares et al.in 

 
Examiner Date
Signature Considered

‘EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. 1 Applicant's unique citation designation number (optional). 2 See Kinds Codes of
USPTO Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4 For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document by
the appropriate symbols as Indicated on the document under WIPO Standard ST.16 if possible. 6 Applicant is to place a check mark here it English languageTranslation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The infonnation 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 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 andlor suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, 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 d ' ' ' , - TO- - - ' . - -
WAS H—5538670.1 you nee assistance In completing the form call 1 800-P 9199 (1 800-786 9199) Exhlblt 1002 _ Page 57
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PTO/SB/06 (O7-O6)
Approved for use through 1/31/2007. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paervvork Reduction Act of 1995, no ersons are reuired to resond to a collection of information unless it disla s a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD APP“°3“°“ °’ D°°"eI Number F”I“9 Date
Substitute for Form PTO-875 12/334,731 12/15/2008 I:I To be Mailed

APPLICATION AS FILED — PART I OTHER THAN

(Column 1) (Column 2) sivi/.\I_I_ ENTITY |X| OR SMALL ENTITY

) FEE ($)0 NUMBER FILED NUMBER EXTRA RATE (33

D BASIC FEE N/A N/A N/A37CFR1.16a, b,or c

El SEARCH FEE
37 CFR 1.16 k, i,or m

|:| EXAMINATION FEE N/A N/A N/A(37 CFR1.16( ), (p), or (q))

TOTAL CLAIMS _ _ _
37CFR1_16i mInus20— X $26-

INDEPENDENT CLAIMS 2 , _37 CFR1.16 h ”"”“S3‘

If the Specification and drawings exceed 100
h t f th I‘ t' ' f d

DAPPLICATIONSIZEFEE is$§5%‘E$‘?Z2‘?2is%ZI?%Iifi;§’?o?':§cfie "9
(37 CFR Mas» additional 50 Sheets or fraction thereof. See

35 U.S.C. 41 a 1 G and 37 CFR 1.16 S.

I:I MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR1.16(j))

X $110:

* If the difference in column 1 is less than zero, enter“0“ in column 2.

APPLICATION AS AMENDED — PART II

OTHER THAN

(Column 1) (Column 2) (Column 3) SMALL ENTITY SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL

02/27/2009 AFTER PREVIOUSLY RATE“) FEE ($)AMENDMENT PAID FOR

1??‘ - 2o
Independent - _

Minus

I:I Application Size Fee (37 CFR 1.16(s))

ADDITIONAL

RATE ($) FEE W

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

I-
Z
UJ
E
D
Z
UJ
E
<

XX 9999

(Column 1)
CLAIMS HIGHEST

REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL

AFTER PREVIOUSLY EXTRA RATE ($) FEE ($) RATE ($) FEE ($)AMENDMENT PAID FOR

Total (37 CFR ,, - H
2 MW-

37 CFR 1.16 I’)

D Application Size Fee (37 CFR 1.16(s))

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j)) - OR

 TOTAL

X 99X $ : :

Minus X $ = =AMENDMENT
OR ADD‘L

FEE

:*If the entry in column 1 is less than the entry‘in column 2, write “0“ in column 3. “ “ Legal Instrument Examiner:
If the Highest Number Previously Paid For IN THIS SPACE is less than 20, enter 20 . /GLENN BURNS JR/

*** If the “Highest Number Previously Paid For“ IN THIS SPACE is less than 3, enter
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-PTO-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address. COMMISSIONER FOR PATENTSPO Box 1450

A1exaJidria,Vi.1gLnia 22313-1450WvWv.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT F FEE REC'D ATTY.DOCKET.NO TOT CLA11\/IS IND CLAIMS

19 212/334,731 12/15/2008 1614 527 080618-0629

 
CONFIRMATION NO. 8804

22428 UPDATED FILING RECEIPT
FOLEY AND LARDNER LLP

suITE 500 IIIIIIIIIIIIIIIIIIIIIIIILIIIIIIIIIIIIIIIIIII I III IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIII
K 00000003500236

WASHINGTON, DC 20007

Date Mailed: 03/16/2009

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination

in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the

application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,

NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please

submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the

changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit

any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply

to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Hitesh BATRA, Herndon, VA;

Sudersan M. TULADHAR, Silver Spring, MD;

Raju PENMASTA, Herndon, VA;

David A. WALSH, Palmyra, VA;

Assignment For Published Patent Application
UNITED THERAPEUTICS CORPORATION

Power of Attorney: The patent practitioners associated with Customer Number 22428

Domestic Priority data as claimed by applicant

This appln claims benefit of 61/014,232 12/17/2007

Foreign Applications

If Required, Foreign Filing License Granted: 12/24/2008

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is us 12/334,731

Projected Publication Date: 06/25/2009

Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **

page 1 of 3
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Title

PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN REMODULIN

Preliminary Class

514

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 seIf—heIp "tooIkits" giving innovators guidance on how to protect intellectual property in specific

countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may

call the U.S. Government hotline at 1-866-999-HALT (1—866-999-4158).

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

page 2 of 3
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier

license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The

date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless

it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter

as imposed by any Government contract or the provisions of existing laws relating to espionage and the national

security or the export of technical data. Licensees should apprise themselves of current regulations especially with

respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of

State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and

Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControI, 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).

page 3 of 3
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PTO/SB/O8 (09-06)
Approved for use through 03/31/2007. 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 unless it contains a valid
OMB control number. 41*.‘-_

Substitute for form 1449/PTO complete if Known fl‘
INFORMATION DISCLOSURE A lication Number 12/334.731 —3I

STATEMENT BY APPLICANT | 12/15/2008 , _ mug |
Date Submitted: June 22, 2009 First Named Inventor Hitesh BATRA  Art Unit 1621
)1

_Attorney Docket Number 080618-0029 ““"

Pages. Columns, Lines.
Publication Date Name of Patentee or Applicant of Where Relevant

Number-Kind Code2 (if MM-DD-YYYY Cited Document Passages or Relevant
known) Fiures A ear

et al.

12/O4/1984 Aristoff, Paul A.

FOREIGN PATENT DOCUMENTS

Examiner ' Foreln Patent D001-lment Publication Date Name of Patentee or Where Relevant
Initials‘ . Country Code 'Number‘ MM-DD-YYYY Applicant of Cited Documents Passages or Relevant

Kind Code5 if known Fiures Appear

B3 WO 2007/134292 A2 11/22/2007 United Therapeutics
Co oration

NON PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
item (book, magazine, journal, serial, symposium, catalog, etc.) date, page(s), vo|ume—issue

number(s), publisher, city and/or country where published.

lntemational Search Report and Written Opinion mailed 6/2/2009 in corresponding
PCT/US2008/013686, 14 pages.

Examiner

Examiner Date

Signature Considered

‘EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. 1 Applicant's unique citation designation number (optional). 2 See Kinds Codes of
USPTO Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two—letter code (WIPO Standard ST.3). 4 For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 6 Applicant is to place a check mark here it English languageTranslation is attached.

This collection of infonnation is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 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, 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.

 

It you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY P 

 
To:

MAEBIUS, Stephen, B.
Actn. Maebius, Stephen B.
Foley 5. Lardner LLP
Washington Harbour
3000 K Street, N.W., suite 500

Washington, DC 20007-5143
ETATS—UNIS ITAMERIQUE

  
NOTIFICATION OF TRANSMITTAL OF

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

 
  
  
  

  
 
 
 

(PCT Rule 44.1)
  Date of mailing

(day/month/year)
 O2/O6/2009

 
 

Applicant's or agents file reference

0 8 0 6 1 8 — O 6 3 0

International application No.

PCT/US2008/013686

Applicant

 
  

 

FOR FURTHER ACTION See paragraphs 1 and 4 below   
 
 
 

 
  

 
 

international filing date

(day/month/year) 1 2 / 1 2 / 2 0 O 8

  
 

 
UN ITED THERAPEUTI CS CORPORATION
 
 

The applicant is hereby notified that the lntemational search report and the written opinion of the international SearchingAuthority have been established and are transmitted herewith.

Filing of amendments and statement under Article 15:
The applicant is entitled, if he so wishes, to amend the claims of the International Application (see Rule 46):

when? The time limit for filing such amendments is normally two months from the date of transmittal of the
international Search Re port.

where? Directly to the International Bureau ofWlP0, 34 chemin des Colombettes
1211 Geneva 20, Switzerland. Fascimile No.: (41-22) 1338.82.70

For more detailed instructions, see the notes on the accompanying sheet.

The applicant is hereby notified that no international search report will be established and that the declaration under
Article l7(2)(a) to that effect and the written opinion of the international Searching Authority are transmitted herewith.

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

the protest together with the decision thereon has been transmitted to the International Bureau together with the
appiicant’s request to ton/vard the texts of both the protest and the decision thereon to the designated Oftices.

CI no decision has been made yet on the protest: the applicant will be notified as soon as a decision is made.
4. Reminders

Shortly after the expiration of 18 months from the priority date, the international application will be published by the
international Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international
application, or of the priority oiairn, must reach the international Bureau as provided in Rules 90bis.1 and 90bis.3, respectively.
before the completion of the technical preparations for international publication.

The applicant may submit comments on an informal basis on the written opinion of the international Searching Authority to the
International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an
international preliminary examination report has been or is to be established. These comments would also be made available to
the public but not before the expiration of 30 months lrom the priority date.

within 19 months from the priority date, but only in respect oi some designated Offices. a demand for International preliminary
examination must be filed it the applicant wishes to postpone the entry into the national phase until 30 months from the priority
date (in some Offices even later); otherwise. the applicant must, within 20 months from the priority date, perform the prescribedacts for entry into the national phase before those designated Ollices.

in respect oi other designated Offices. the time limit of 30 months (or later) will apply even if no demand is filed within 19months.

See the Annex to Form PCT/IE/301 and, for details about the applicable time limits, Office by Office. see the PCT ApplicantsGuide, Volume ll. National Chapters and the WIPO Internet site.

Name and mailing address of the international Searching Authority Authorized officer
European Patent Otlice, P.B. 5818 Patentlaan 2
NL-2280 HV Rijswljk

_0) Tel. (+31-7o) 340-2040, Tx. 31 651 epo nl.
‘ Fax: (+3140) 340-3016

Gerda Flanter

Form F'CT/ISA/220 (0C'°be'' 2005) (See notes an accompanying sheet)
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NOTES TO FORM PCTllSAl22D

These Notes are intended to give the basic instructions concerning the filing of amendments under article 19. The
Notes are based on the requirements of the Patent Cooperation Treaty. the Regulations and the Administrative Instructions
under that Treaty. in case of discrepancy between these Notes and those requirements, the latter are applicable. For more
detailed information. see also the PCTAppiicanl's Guide. a publication of WIPO.

In these Notes. ‘Article’. ‘Rule’. and ‘Section’ refer to the provisions or the PCT. the PCT Regulations and the PCT
Administrative instructions. respectively. -

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The applicant has, after having received the international search report and the written opinion of the international
Searching Authority. one opportunity to amend the claims of the international application. It should however be emphasized
that. since all parts of the international application (claims.descriptlon and drawings) may be amended during the
international preliminary examination procedure. there is usually no need to file amendments of the claims under Article 19
except where. e.g. the applicant wants the latter to be published for the purposes of provisional protection or has another
reason for amending the claims before international publication. Furthermore, it should be emphasized that provisional
protection is available in some States only (see PCTAppllcanf’s Guide, Volume I/A. Annexes B1 and B2).

The attention of the applicant is drawn to the fact that amendments to the claims under Article 19 are not allowed where
the international Searching Authority has declared. under Article 17(2). that no international search report would be
established (see PCTAppIi‘canf’s Guide. Volume IIA. paragraph 296). .

What parts of the lntematlonal application may be amended?

Under Article 19. only the claims may be amended.

During the international phase. the claims may also be amended (or further amended) under Article 34 before the
international Preliminary Examining Authority. The description and drawings may only be amended under
Article 34 before the International Examining Authority.

Upon entry into the national phase. all parts of the international application may be amended under Article 28 or,where applicable. Article 41.

Vlfithln 2 months from the date of transmittal of the international search report or 16 months from the priority date.
whichever time limit expires later. It should be noted. however. that the amendments will be considered as having
been received on time if they are received by the international Bureau after the expiration of the applicable time
limit but before the completion of the technical preparations for international publication (Rule 46.1).

where not to file the amendments?

The amendments may only be flied with the international Bureau and not with the receiving Office or the
intemationai Searching Authority (Rule 46.2).

Where a demand for International preliminary examination has been/is filed. see below.

Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of oneor more of the claims as filed. .

A replacement sheet must be submitted for each sheet of the claims which. on account of an amendment or
amendments. differs from the sheet originally filed.

All the claims appearing on a replacement sheet must be numbered in Arabic numerals. Where a claim is
cancelled. no renumbering of the other claims is required. In all cases where claims are renumbered. they must berenumbered consecutively (Section 205(b)).

The amendments must be made in the language in which the intematlonal application is to be published.

What documents mustlmay accompany the amendments?

Letter (Section 2o5(b)):

The amendments must be submitted with a letter.

The letter will not be published with the international application and the amended claims. It should not be
confused with the ‘Statement under Article 19(1)‘ (see below. under ‘Statement under Article 19(1)‘).

The letter must be In English or French. at the choice of the applicant. However, it the language of the
international application is English. the letter must be In English: it the language of the international applicationis French, the letter must be In French.

Notes to Form PCT/ISA/220 (first sheet) (October 2005)
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NOTES TO FORM PCTIISA/220 (continued)

The letter must indicate the differences between the claims as filed and the claims as amended. It must. in
particular. indicate, in connection with each claim appearing In the international application (it being understood
that identical indications concerning several claims may be grou ped),whether

(i) the claim is unchanged;
(ii) the claim is cancelled;

(iii) the claim is new;

(Iv) the claim replaces one or more claims as filed:
(v) the claim is the result of the division of a claim as filed.

The following examples illustrate the manner in which amendments must be explained in the
accompanying letter:

1. [Where originally there were 48 claims and alter amendment of some claims there are 51]:
‘Claims 1 to 29. 31. 32. 34. 35. 37 to 48 replaced by amended claims bearing the same numbers;
claims 30. 33 and 36 unchanged; new claims 49 to 51 added.‘

(Where originally there were 15 claims and after amendment of all claims there are 1 1]:
‘Claims 1 to 15 replaced by amended claims 1 to 11.‘

[\Nhere originally there were 14 claims and the amendments consist in cancelling some claims and in addingnew claims]:
‘Claims 1 to 6 and 14 unchanged; claims 7 to 13 cancelled; new claims 15. 16 and 17 added.‘ or
‘Claims 7 to 13 cancelled; new claims 15. 16 and 17 added; all other claims unchanged."
[\Nhere various kinds of amendments are made]:
‘Claims 1-10 unchanged: claims 11 to 13. 1Band 19 cancelled; claims 14, 15 and 16 replaced by amended
claim 14; claim 17 subdivided into amended claims 15. 16 and 17; new claims 20 and 21 added.‘

‘Statement under article 19(1)‘ (Rule 46.4)

The amendments may be accompanied by a statement explaining the amendments and indicating any impact
that such amendments might have on the description and the drawings (which cannot be amended under Anicle 19(1)).

The statement will be published with the international application and the amended claims.

it must be in the language in which the international application is to be published.

it must be brief. not exceeding 500 words if in English or if translated into English.

It should not be confused with and does not replace the letter indicating the differences between the claims as filed
and as amended. it must be filed on a separate sheet and must be identified as such by a heading, preferably by
using the words ‘Statement under Article 19(1).‘

it may not contain any disparaging comments on the international search report or the relevance of citations
contained in that report. Reference to citations, relevant to a given claim. contained in the international search
report may be made only in connection with an amendment of that claim.

consequence it a demand for international preliminary examination has already been filed

If. at the time of filing any amendments and any accompanying statement. under Article 19. a demand for
international preliminary examination has already been submitted. the applicant must preferably. at the time of
filing the amendments (and any statement ) with the International Bureau. also file with the International
Preliminary Examining Authority a copy of such amendments (and of any statement) and. where required. a
translation of such amendments for the procedure before that Authority (see Rules 55.3(a) and 62.2, first
sentence). For further information. see the Notes to the demand form (PCT/IPEA/401).

If a demand for international preliminary examination is made. the written opinion of the international Searching
Authority will, except in certain cases where the international Preliminary Examining Authority did not act as
lntemational Searching Authority and where It has notified the lntemational Bureau under Rule 66.1bis(b). be
consldered to be a written opinion of the international Preliminary Examining Authority. It a demand is made. the
applicant may submit to the international Preliminary Examining Authority a reply to the written opinion 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 01 22 months from the priority date. whichever expires later (Fiule 43bis.1(c)).

Consequence with regard to translation of the international application for entry into the national phase
The applicant's attention is drawn to the fact that. upon entry Into the national phase. a translation of the claims as
amended under Article 19 may have to be furnished to the designated/elected Offices. instead of, or in addition to,the translation of the claims as filed.

For further details on the requirements of each designated/elected Office. see the PCT App/lcanrs Guide.Volume II.

Notes to Form PCT/ISA/220 (second sheet) (October 2005)
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)

Applicants or agents file reference FOR FUR11-{ER See Form PC.T/ISA/.220
0 8 0 6 1 8_ O6 3 0 AcT|oN as well as. where applicable, item 5 below.

International application No. international filing date (day/month./year) (Earliest) Priority Date (day/month/year)

PCT/US2008/013686 12/12/2008 17/12/2007
Applicant

UNITED THERAPEUTI CS CORPORATION

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

This international search report consists of a total of 3 sheets.

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 oi:

the international application in the language in which it was filed

El a translation of the international application into . which is the language
of a translation furnished for the purposes oi international search (Rules 123(3) and 23.1 (b))

This international search report has been established taking into account the rectiflcation of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.6bIs(a)).

With regard to any nucleotide andlor amino acid sequence disclosed in the International application. see Box No. I.

Certain claims were found unsearchable (See Box No. II)

Unity of invention is lacking (see Box No Ill)

the text is approved as submitted by the applicant

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

5. With regard to the abstract,

the text is approved as submitted by the applicant

the text has been established. according to Rule 38.2(b), 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. Vtnth regard to the drawings,

a. the figure 01 the drawings to be published with the abstract is Figure No.

C] as suggested by the applicant

[:1 as selected by this Authority. because the applicant failed to suggest a figure
D as selected by this Authority. because this figure better characterizes the invention

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

Form PCT/ISA/210 (IIISI sheet) (April 2007)
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_/\_

 
 INTERNATIONAL SEARCH REPORT  
 lntemationet application No

PCT/US2008/013686  
  
 A. CLASSIFICATION o sueazcr MATTER

NV. C07C51 08 C07C51/41  C07C59/62 C07C405/00
  

 

 
 

 
  
 

 

 

According to lntemational Patent Classiticatlon (IPC) orto both national classilication and IPC
B. FIELDS SEARCHED
Minimum documentation searched
C07C  (classification system tollowed by claaitlcation symbols)  

 Documentation searched other than minimum documentation to the extent that such documents are included In the fields searched

  Electronic data base consulted during the international search (name oi‘ data base and, where practical, search terms used)

EPO-Internal, HPI Data  

  
 
 

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category‘ Citation oi document, with indication. where appropriate, oi the relevant passages Relevant to claim No.

US 2002/173672 A1 (MORIARTY ROBERT M [US] _
ET AL) 21 November 2002 (2002-11-21)
page 4, compound 14 to compound 16; column
12, compound 14 to compound 15, [0078] and
[0079]; claims, e.g. claim 8

'T' later document published alter the international filing date
or priority date and not in conflict with the application but

:‘;i;lIeE:in:i<:)runderstand the principle or theory underlying the
'X' document oi particular relevance; the claimed invention

can not be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

'Y' document oi particular relevance; the claimed invention
cannot be considered to involve an Inventive step when the
document is combined with one or more other such docu'
ments. such combination being obvious to a person skilledin the and

'-5' document member ot the same patent iarnily

 

 
 
 

 ../.._  

  E Further documents are listed in the continuation oi Box C.  lg See patent tamily annex.

  
' Special categories oi cited documents :

‘A’ document deiining the general state oi the an which is not
considered to be oi particular relevance

'E' earlier document but published on or aiterthe intemaiional
tiling date

1- document which maythrow doubts on priority claims) orwhich is cited to establish the publication date oi another
citation or other special reason (as specified)

'0' document referring to an oral disclosure, use. exhibition orother means

‘P’ document published prior to the international filing date but
later than the priority date claimed

  
 

   

   Date of the actual completion of the intemationai search Date oi mailing of the intemattonal seamh report

   19 May 2009

Name and mailing address at the ISN
European Patent Office. P.B. 5818 Patentlaan 2
NL - 2280 HV Riiswijk

Tel. (4-31-70) 340-2040.
Fax; (1-31-70) 340-3016

02/06/2009
Authorized officer
 

     
 

 

 

 
 

 
 Sen, Alina
 Form PCTIISAIQIO (second sheet) (April 2005)

page 1 of 2
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INTERNATIONAL SEARCH REPORT

 
 

 
 

  

Internatlonal appllcatlon No

PCT/US2008/013686
C(contlnuetIon). DOCUMENTS CONSIDERED TO BE RELEVANT

Category’ Citation of documenl. wllh indication. where appropriate, of The relevant passages Relevanl to claim N0.

MORIARTY ROBERT M. ET AL: "The 1-19
Intramo1ecu1ar Asymmetr1c Pauson—Khand
Cyc11zat1on as a Nove1 and General
Stereose1ect1ve route to Benzindene
Prostacyc1ins: Synthesis of UT-15
(Treprostini1)"

THE JOURNAL OF ORGANIC CHEMISTRY,
v01. 69, no. 6, 2004, pages 1890-1902, ‘
XP002523983

page 1892, compound 7; page 1895, Scheme
4, compounds 34 to compound 7; page 1902,
Excperimental sect1on for compound 34 to
compound 7

US 4 486 598 A (ARISTOFF PAUL A [US]) 1-19
4 December 1984 (1984-12-04)
co1umn 14, Tine 1-39, e.g. lines 30-31;c1a1m 1

N0 2007/134292 A (UNITED THERAPEUTICS CORP 1-19
[us]; OLSCHENSKI HORST [DE]; ROSCIGNO
ROBERT) 22 November 2007 (2007-11-22)
[0033], [0036] and [0O37, e.g.
diethanolamine]

Farm PCTI|SAI2I0 (aznlinllation OI second 91961) Mari! 2005)

 

  
 
 
 
 

 
 

 

 

 

 
  

page 2 of 2
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INTERNATIONAL SEARCH REPORT
lnforrnaflon on patent farnlly members

 
 

 

 
 

International application No

PCT/US2008/013686

Patent document Pu bllcation Patent family Publication
cited in search report " date member(s) date

US 2002173672 A1 21-11-2002 US 2002087025 A1 04-07-2002

3363460 D1 19-06-1986
EP 0087237 A1 31-08-1983
JP 58154525 A 14-09-1983

8300019 26-10-1983

WO 2007134292 A 22-11-2007 CA 2654492 A1 22-11-2007

 
    
  
  
  
   

  

 

  
  
 

EP 2026816 A2 25-02-2009
KR 20090007797 A 20-01-2009

US 2008200449 A1 21-08-.2008 

 
 Form PCT/ISA/210 (patent larnily annex) (April 2005)

SteadyMed - Exhibit 1002 - Page 69



SteadyMed - Exhibit 1002 - Page 70

PATENT COOPERATION TREATY

From the

‘INTERNATIONAL SEARCHING AUTHORITYr ._,_...._,_. ..._...___. -._____.._.“+7 , ,,.__-._._...__..._.. j._.._._____.........__..

g PCT

WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

i see form PCT/ISA/220

'b";iE'$T}nEiiiiig’i ‘ ’ T
{day/monthzyear) see form PCT/ISA/210 (second sheet)

Applicant's or agent‘: file reference FORFU
see IOITT1 PCT/ISA/220 I See paragraph 2 below

International application No. lflInt‘err1atio‘naI—filing date7;ay/fnonthzyear) * Priority date (day/rnoiith/year) T‘ I I

I-

.— ~ —« «Al

PCT/US2008/013686 12.12.2008 17.12.2007

International Patent Classification (IPC) o} both national classification and IRC —_ T7
INV. C07C51/08 C07C51/41 C07C59/52 C07C405r00 l

l__._ ._._ _ -Applicant

UNITED THERAPEUTICS CORPORATION

1. This opinion contains indications relating to the following items: i
Box No. I Basis of the opinion

Box No. II Priority

Box No. Ill 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 or industrial
= applicability; citations and explanations supporting such statement

Box No. VI Certain documents cited

Box No. VII Certain defects in the international application

Box No. VIII Certain observations" on the international application
2. FURTHER ACTION

EEGszflljflm
If a demand for international preliminary examination is made, this opinion will usually be considered to be a
written opinion of the International Preliminary Examining Authority ("|PEA") 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 noliled the
International Bureau under Rule 66.1bis(b) that written opinions of this International Searching Authoritywill 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 PCTIISA/220 or before the expiration of 22 months from the priority date,whichever expires later.

For further options. see Form PCT/ISA/220.

3. For further details. see notes to Form PCT/ISA/220.

Date of completion of Authorized Officer

 
Name andifiiing Zédress of the—|SA:

this opinion !‘,\+''‘'''‘'''~«._{.‘ E

I European Patent Office see form _ _;
. PCT/isAr21o Sen, Alina 0 ;‘T‘ D-80298 Munich S fie

, Tel. +49 59 2399 - 0 Telephone No. +49 39 2399-5323 ‘*~..,,__,,.,.-
_ _ _l

Form PCHSA237 (Cover Sheet) (April 2005)
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«WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/US2008/013686
 _j—

Box No. I Basis oi the opinion
 

1. With regard to the language, this opinion has been established on the basis of:

>3 the international application in the language in which it was filed

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

2. III 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. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and
necessary to the claimed invention, this opinion has been established on the basis of:

a. type of material:

[I a sequence listing

El table(s) related to the sequence listing

b. format of material:

I3 on paper

[II in electronic form

c. time of filing/furnishing:

E] contained in the international application as filed.

[J filed together with the international application in electronic form.

III furnished subsequently to this Authority for the purposes of search.

4. CI in addition, in the case that more than one version or copy of a sequence listing and,br table relating thereto
has been filed or furnished, the required statements that the information in the subsequent or additional
copies is identical to that in the application as filed or does not go beyond the application as filed, as
appropriate, were furnished.

5. Additional comments:

Form PCTASA/237 (April 2007)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/US2008/013686
_ 

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) Yes: Claims
No: Claims 1-19

Inventive step (IS) Yes: Claims
No: Claims 1-19

Industrial applicability (IA) Yes: Claims 1-19
No: Claims

2. Citations and explanations

see segrate sheet

Box No. VII Certain defects in the international application

The following defects in the form or contents of the international application have been noted:

see sega rate sheet

Box No. Vlll 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:

see separate sheet

Fonn PCTASA/237 (April 2007)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING

AUTHORITY (SEPARATE SHEET) PCT/US2008/013686

Re Item V.

D1 : US 2002/173672 A1 (MORIARTY ROBERT M [US] ET AL) 21 November 2002 (2002-11-21)
D2 : MORIARTY ROBERT M. ET AL: "The lntramolecular Asymmetric Pauson-Khand Cyclization as a Novel and

General Stereoselective route to Benzindene Prostacyclins: Synthesis of UT-15 (Treprostlnil)" THE JOURNAL
OF ORGANIC CHEMISTRY, vol. 69, no. 6, 2004, pages 1890-1902, XP002523983

D3 : US 4 486 598 A (ARISTOFF PAUL A [US]) 4 December 1984 (1984-12-04)
D4 2 WO 2007/134292 A (UNITED THERAPEUTICS CORP [US]; OLSCHEWSKI HORST [DE]; ROSCIGNO

ROBERT) 22 November 2007 (2007-1 122)

The present application does not meet the criteria of Article 33(1) PCT, because the

subject-matter of the claims on file is not new in the sense of Article 33(2) PCT in view
of the documents D1 -D4 indicated in the Search Report (see D1 : page 4, compound J3,
to compound _1_§_; column 12, compound 1_4to compound jg, [0078] and [0079]; claims,
e.g. claim 8; see D2: page 1892, compound Z; page 1895, Scheme 4, compounds 351, to
compound Z; page 1902, experimental section for compound 33 to compound Z; see
D3: column 14, line 1-39, e.g. lines 30-31 ; claim 1; see D4: [O033], [0036] and [0O37,
e.g. diethanolamine]).

According to the application, a process for the preparation of prostacyclin derivatives is

described comprising alkylating a compound of general structure ll with an alkylating
agent to produce the corresponding benzindene nitrile which is then hydrolysed with a
base. According to the application "a solution of benzindene nitrile and a solution of

KOH were stirred and heated to reflux. After completion of the reaction, the reaction

mixture was cooled to -5°C to 10°C and quenched with a solution of hydrochloric acid
while stirring. After conventional work-up, treprostinil was recovered "for direct use in

the next step". At the light of Example 3 this next step implies the conversion of

treprostinil to the corresponding salt by contacting treprostinil with a base.

This sequence of reaction step is described in the cited art where it is also indicated to

alkylate the benzindene triol compound under the exact same experimental conditions
also detailed in the application to afford the corresponding benzindene nitrile. As in the

present application the compound is hydrolysed in the presence of a base and the

reaction mixture quenched with an acid. Starting from the acid compound the various
salt forms may be prepared and in this context both documents D3 and D4 describe the

preparation of the treprostinil diethanolamine salt by contacting the treprostinil (acid)
with the base of choice. This procedure is described in the art and this same procedure
is followed in the application at least with regard to its experimental part.
Accordingly it follows that the process claimed is not novel.

An unexpected and surprising effect associated with the process indicated in the claims

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPO-April 2005)
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WRITTEN OPINION OF THE 4 international application No.
INTERNATIONAL SEARCHING

AUTHORITY §SEPAFtATE SHEET) PCT/US2008/013686

or in the description is also not evident.

Re Item VII.

Claim 10 comprises all the features of claim 1 and is therefore not appropriately formu-
Iated as a claim dependent on the latter (Rule 6.4 PCT).

Re Item Vlll.

In claim 1 and in claim 10, on the other hand, it is indicated that after the step of
hydrolysing the benzindene nitrile compound with a base, this first salt is contacted with

a second base "B" to afford a further salt which is then quenched with an acid to afford

the treprostinil compound. A part that, as indicated above, an inconsistency is evident

between the subject-matter of the claims and the description of the application, at least

with regard to the examples provided, the question raises as to the actual significance

of this reaction sequence as ultimately the two bases formed are in any case quenched
to afford the acid compound.

The term "prodrug" used in claims 1 and 10 is vague and unclear and leaves the reader

in doubt as to the meaning of the technical features to which it refers, thereby rendering
the definition of the subject-matter of said claim/s unclear, Article 6 PCT.

The same objection is raised for the term "incorporated herein by reference" and the

paragraphs [O035], [0O36], [0047] and [0048] which should be deleted.

Form PCT/ISA/237 (Separate Sheet) (Sheet 2) (EPO—ApriI 2005)
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Possible steps after receipt of the international search report (ISR) and
written opinion of the International Searching Authority (WO-ISA)
 :j

General For all international applications filed on or after 01/01/2004 the competent
information ISA will establish an ISR It is accompanied by the WO-ISA Unlike the

former written opinion of the IPEA (Rule 66.2 PCT), the WO-ISA is not
meant to be responded to, but to be taken into consideration for further

procedural steps. This document explains about the possibilities.
:_j 

Amending claims Within 2 months after the date of mailing of the ISR and the WO-ISA the
under applicant may file amended claims under Art. 19 PCT directly with the
Art. 19 PCT International Bureau of WI P0. The PCT reform of 2004 did not change

this procedure. For further information please see Rule 46 PCT as well as
form PCT/ISA/220 and the corresponding Notes to form PCT/ISA/220.
 

Filing ademand In principle, the WO-ISA will be considered as the written opinion of the
for international IPEA This should, in many cases, make it unnecessary to file a demand for
preliminary international preliminary examination. If the applicant nevertheless wishes
examination to file a demand this must be done before expiry of 3 months after the

date of mailing of the ISRI WO-ISA or 22 months after priority
date, whichever expires later (Rule 54bis PCT). Amendments under Art.
34 PCT can be filed with the IPEA as before, normally at the same time as
filing the demand (Rule 66.1 (b) PCT).

If a demand for international preliminary examination is filed and no
comments/amendments have been received the WO-ISA will be transformed

by the IPEA into an IPRP (International Preliminary Report on Patentability)
which would merely reflect the content of the WO-ISA. The demand can still
be withdrawn (Art. 37 PCT).

 

Filing informal After receipt of the ISR/W0-ISA the applicant may file informal comments
comments on the WO-ISA directly with the International Bureau of WI PO. These

will be communicated to the designated Offices together with the IPRP
(International Preliminary Report on Patentability) at 30 months from the
priority date. Please also refer to the next box.

 

End of the At the end of the international phase the International Bureau of WIPO will
international transform the WOISA or, if a demand was filed, the written opinion of the
phase IPEA into the IPRP, which will then be transmitted together with possible

informal comments to the designated Offices. The IPRP replaces the former
IPER (international preliminary examination report).

 _j:_

Relevant PCT Rule 43 PCT, Rule 43bis PCT, Rule 44 PCT, Rule 44bis PCT, PCT Newsletter
Rules and more 12/2003, OJ 11/2003, OJ 12/2003
information

BNSDOCID: <XS 2m70401K3K_|__>
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Bitte beachten Sie, dass angefiihrte Nichtpatentliteratur (wie z. B.
wissenschaftliche oder technische Dokumente) je nach ge|tendem~Recht
dem Urheberrechtsschutz und/oder anderen Schutzarten fur schriftliche
Werke unterliegen konnte. Die Vervielféiltigung urheberrechtlich
geschijtzter Texte, ihre Vervvendung in anderen elektronischen oder
gedruckten Publikationen und ihre Weitergabe an Dritte ist ohne
ausdriickliche Zustimmung des Rechtsinhabers nicht gestattet.

 

  
  
  

 

 Veuillez noter que les ouvrages de la Iittérature non-brevets qui sont
cités, par exemple les documents scientifiques ou techniques, etc.,
peuvent étre protégés par des droits d'auteur et/ou toute autre protection
des écrits prévue par les législations applicables. Les textes ainsi
protégés ne peuvent étre reproduits ni utilisés dans d'autres publications
électroniques ou imprimées, ni rediffusés sans |'autorisation expresse du
titulaire du droit d'auteur.

 
 

  
  

  

  
 

Please be aware that cited works of non-patent literature such as
scientific or technical documents or the like may be subject to copyright
protection and/or any other protection of written works as appropriate
based on applicable laws. Copyrighted texts may not be copied or used
in other electronic or printed publications or re—distributed without the
express permission of the copyright holder.

 

  
  
  

XS CPRTENFRDE

BNSD(J3|D: <XS 20%1001|13CF_l_>
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Ifod
Atty. Dkt. No. 080618-0629 

IN THE UNITED STATES PATENTAND TRADEMARK OFFICE

Applicant: Hitesh BATRA et a1.

Title: AN IMPROVED PROCESS TO PREPARE

TREPROSTINIL, THE ACTIVE
INGREDIENT IN REMODULIN®

Appl. No.: 12/334,731

Filing Date: 12/15/2008

Examiner: Unassigned

Art Unit: 1 621

Conf. No.: 8804

INFORMATION DISCLOSURE STATEMENT

UNDER 37 CFR §l.56

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

Submitted herewith on Fonn PTO/SB/08 is a listing of documents known to

Applicants in order to comply with Applicants’ duty of disclosure pursuant to 37 CFR §1.56.

A copy of each non—U.S. patent document and each non-patent document is being

submitted to comply with the provisions of 37 CFR §1.97 and §1.98.

The submission of any document herewith, which is not a statutory bar, is not

intended as an admission that such document constitutes prior art against the claims of the

present application or that such document is considered material to patentability as defined in

37 CFR §1.56(b). Applicants do not waive any rights to take any action which would be

appropriate to antedate or otherwise remove as a competent reference any document which is

determined to be a primafacie art reference against the claims of the present application.

WASH_5993129.1 _1_
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Atty. Dkt. No. 080618-0629

TIMING OF THE DISCLOSURE

The listed documents are being submitted in compliance with 37 CFR §1.97(b),

before the mailing date of the first Office Action on the merits, and within three (3) months of

the mailing date of the foreign search report.

RELEVANCE OF EACH DOCUMENT

All of the documents are in English, and were cited in the International Search Report

mailed on June 2, 2009, in corresponding PCT/US2008/013686, a copy of which is also

submitted herewith.

Applicants respectfiilly request that each listed document be considered by the

Examiner and be made of record in the present application and that an initialed copy of Form

PTO/SB/08 be returned in accordance with MPEP §609.

Although Applicant believes that no fee is required, the Commissioner is hereby

authorized to charge any additional fees which may be due to Deposit Account No. 19-0741.

Respectfully submitted,

  Date -Zf/28 /3 By . 
FOLEY & LARDNER LLP Alexey V. Saprigin

Customer Number: 22428 Attorney for Applicant

Telephone: (202) 295-4632 Registration No. 56,439

Facsimile: (202) 672-5399

WASH_5993129.1 _2_

SteadyMed - Exhibit 1002 - Page 78



SteadyMed - Exhibit 1002 - Page 79

UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Addiess. COMMISSIONER FOR PATENTSPO Box 1450

Alexandria, Vi.1gLnia 22313-1450WWVI.'.IlSpt0.g0V

APPLICATION \1 UMBER F ING OR 371 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
12/334,731 12/15/2008 Hitesh BATRA 080618-0629

CONFIRMATION NO. 8804

22428 PUBLICATION NOTICE

FOLEY AND LARDNER LLP

suITE 500 llllllllllllllllllllllllllflllllllIllllllllllll Illlll lllllll I llllllllllllllllllllllllll000000036637082
3000 K STREET NW

WASHINGTON, DC 20007

Title:PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN REMODULIN

Publication No.US—2009—0163738—A1

Publication Date:06/25/2009

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 Office of

Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,

by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, 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 http://pair.uspto.gov/. 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

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE 
APPLICATION NO. F ING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO.

12/334,731 12/15/2008 Hitesh BATRA

22428 7590 04/04/201 1

FOLEY AND LARDNER LLP
SUITE 500
3000 K STREET NW

WASHINGTON, DC 20007

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

CONF {MATION NO.

080618-0629 8804

EXAMINER

PUTTLITZ, KARL J

ART UNIT PAPER NUMBER

1621

MAIL DATE DELIVERY MODE

04/04/201 1 PAPER

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.
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Application No. App|icant(s)

12/334,731 BATRA ET AL.

Office Action Summary Examiner Art Unit

KARL .1. PUTTLITZ 1621

-- The MAILING DA TE 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 § MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, 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)lXl Responsive to communication(s) filed on 15 December 2008.

2a)I:I This action is FINAL. 2b)IXI This action is non—final.

3)|:l 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 Exparte Quayle, 1935 C.D. 11 , 453 O.G. 213.

Disposition of Claims

4)lZI Claim(s) 19$/are pending in the application.

4a) Of the above claim(s)_ is/are withdrawn from consideration.

5)I:I Claim(s)j is/are allowed.

6)lXl Claim(s) 19 is/are rejected.

7)I:I Claim(s)_ is/are objected to.

) ' ( ) are subject to restriction and/or election requirement.

Application Papers

9)I:l The specification is objected to by the Examiner.

10)|Xl The drawing(s) filed onj is/are: a)|:| accepted or b)|:| objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d).

11)I:I The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)I:I Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)|:l All b)I:I Some * c)I:l None of:

1.I:l Certified copies of the priority documents have been received.

2.I:I Certified copies of the priority documents have been received in Application No.j

3.I:I 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) Q Notice of References Cited (PTO-892) 4) El Interview Summary (PTO-413)

2) El Notice of Draftsperson's Patent Drawing Review (PTO-948) Paper N°(3)/IVI-3“ DaT9- L
3) Q Information Disclosure Statement(s) (PTO/SB/08) 5) I:I NOTICQ Of Inform-3' Patent APPIICaTI0“

Paper No(s)/Mail Date 6 and 14. 6) D Other: .
U.S. Patent and Trademark Office

PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20110330
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Application/Control Number: 12/334,731 Page 2

Art Unit: 1621

DETAILED ACTION

Claim Rejections - 35 USC § 1 12

The following is a quotation of the first paragraph of 35 U.S.C. 112:

The specification shall contain a written description of the invention, and of the manner and process of
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall
set forth the best mode contemplated by the inventor of carrying out his invention.

Claims 1-19 are rejected under 35 U.S.C. 112, first paragraph, because the

specification, while being enabling for sal6s of the recited compounds does not

reasonably provide enablement for solvates and hydrates of the recited compounds.

The specification does not enable any person skilled in the art to which it pertains, or

with which it is most nearly connected, to make the invention commensurate in scope

with these claims.

“The standard for determining whether the specification meets the enablement

requirement [in accordance with the statute] was cast in the Supreme Court decision of

Mineral Separation v. Hyde, 242 U.S. 261, 270 (1916) which postured the question: is

the experimentation needed to practice the invention undue or unreasonable? That

standard is still the one to be applied. In re Wands, 858 F.2d 731, 737, 8 USPQ2d 1400,

1404 (Fed. Cir. 1988). Accordingly, even though the statute does not use the term

"undue experimentation," it has been interpreted to require that the claimed invention be

enabled so that any person skilled in the art can make and use the invention without

undue experimentation. In re Wands, 858 F.2d at 737, 8 USPQ2d at 1404 (Fed. Cir.

1988). See also United States v. Te/ectronics, lnc., 857 F.2d 778, 785, 8 USPQ2d 1217,

1223 (Fed. Cir. 1988) ("The test of enablement is whether one reasonably skilled in the
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Application/Control Number: 12/334,731 Page 3

Art Unit: 1621

art could make or use the invention from the disclosures in the patent coupled with

information known in the art without undue experimentation."). A patent need not teach,

and preferably omits, what is well known in the art. In re Buchner, 929 F.2d 660, 661, 18

USPQ2d 1331, 1332 (Fed. Cir. 1991); Hybritech, Inc. v. Monoc/onaIAnz‘ibodies, lnc.,

802 F.2d 1367, 1384, 231 USPQ 81, 94 (Fed. Cir. 1986), cert. denied, 480 U.S. 947

(1987); and Lindemann Maschinenfabrik GMBH v. American Hoist & Derrick Co., 730

F.2d 1452, 1463, 221 USPQ 481, 489 (Fed. Cir. 1984). Determining enablement is a

question of law based on underlying factual findings. In re Vaeck, 947 F.2d 488, 495, 20

USPQ2d 1438, 1444 (Fed. Cir. 1991); Atlas Powder Co. v. E.l. du Pom‘ de Nemours &

Co., 750 F.2d 1569, 1576, 224 USPQ 409, 413 (Fed. Cir. 1984).” See M.P.E.P. § 2164.

In the instant case the rejected claims cover all solvates and hydrates of the

recited compounds. . Based on the above standards, the disclosure must contained

sufficient information to enable one skilled in the pertinent art to use this invention

without undue experimentation. See M.P.E.P. 2164.01. Given the scope of the claims,

it does not.

The state of the art does not support the proposition that any and all solvates or

hydrates of the claimed compound can be prepared since the preparation of solvated

solids and crystals is largely empirical, see “Crystallization and Precipitation" in

Lillmanns Encyclopedia of industrial Chemistry, Copyright © 2002 by Wiley—VCH

Verlag GmbH & Co. KGaA , pp. 1-51 (“Laboratory procedures that can be adopted in

the preliminary search for possible polymorphs or solvates include: crystallizing from a

wide range of solvents (polar, non-polar, hydrophilic, and hydrophobic) at different
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Application/Control Number: 12/334,731 Page 4

Art Unit: 1621

temperatures; chilling saturated solutions rapidly; precipitation by rapid quenching with a

liquid non-solvent; heating excess solid with a high boiling solvent; crystallization from

the melt or by sublimation, and so on, see id. at p. 12. However, the instant case goes

beyond what is known in the art, because the state of the art for polymorph recovery is

very unpredictable, and, as established above, the specification does not offer any

guidance on how one of ordinary skill would go about practicing the invention for

recovery of every claimed polymorph.

The disclosure fails to remedy 5the state of the art in teaching those of ordinary

skill how to prepare solvates and hydrates of the recited compounds without undue

experimentation. Specifically, the specification and the examples do not provide

sufficient disclosure that would provide one of ordinary skill guidance to practice the

invention, given the level of unpredictability in the art. In this regard, the disclosure fails

to prepare any hydrate or solvates, mush less teach those of ordinary skill how to select

conditions appropriate to prepare the recited hydrates and solvates, M.P.E.P. §

2164.06(b) citing ‘‘In In re Vaeck, 947 F.2d 488, 495, 20 USPQ2d 1438, 1444 (Fed. Cir.

1991), [where the court pointed to a] “limited disclosure by appellants of ...particular

cyanobacterial genera operative in the claimed invention...." The claims at issue were

not limited to any particular genus or species of cyanobacteria and the specification

mentioned nine genera and the working examples employed one species of cyano-

bacteria.”

The examiner understands that there is no requirement that the specification

disclose every possible embodiment if there is sufficient guidance given by knowledge
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Application/Control Number: 12/334,731 Page 5

Art Unit: 1621

in the art (See M.P.E.P. § 2164.05(a) “[t]he specification need not disclose what is well-

known to those skilled in the art and preferably omits that which is well-known to those

skilled and already available to the public. In re Buchner, 929 F.2d 660, 661, 18

USPQ2d 1331, 1332 (Fed. Cir. 1991); Hybritech, Inc. v. Monoclonal Antibodies, lnc.,

802 F.2d 1367, 1384, 231 USPQ 81, 94 (Fed. Cir. 1986), cert. denied, 480 U.S. 947

(1987); and Lindemann Maschinenfabrik GMBH v. American Hoist & Derrick Co., 730

F.2d 1452, 1463, 221 USPQ 481, 489 (Fed. Cir. 1984).”).

However, the instant case goes beyond what is known in the art, because the

specification does not offer any guidance on how one of ordinary skill would go about

practicing the invention for recovery of every claimed hydrate and solvate.

Applicant is reminded of the heightened enablement for chemical inventions.

Specifically, the amount of guidance or direction needed to enable the invention is

inversely related to the amount of knowledge in the state of the art as well as the

predictability in the art. In re Fisher, 427 F.2d 833, 839, 166 USPQ 18, 24 (CCPA 1970).

The "amount of guidance or direction" refers to that information in the application, as

originally filed, that teaches exactly how to make or use the invention. The more that is

known in the prior art about the nature of the invention, how to make, and how to use

the invention, and the more predictable the art is, the less information needs to be

explicitly stated in the specification. In contrast, if little is known in the prior art about the

nature of the invention and the art is unpredictable, the specification would need more

detail as to how to make and use the invention in order to be enabling. [l]n the field of

chemistry generally, there may be times when the well-known unpredictability of
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Application/Control Number: 12/334,731 Page 6

Art Unit: 1621

chemical reactions will alone be enough to create a reasonable doubt as to the

accuracy of a particular broad statement put forward as enabling support for a claim.

This will especially be the case where the statement is, on its face, contrary to generally

accepted scientific principles. Most often, additional factors, such as the teachings in

pertinent references, will be available to substantiate any doubts that the asserted

scope of objective enablement is in fact commensurate with the scope of protection

sought and to support any demands based thereon for proof. [Footnote omitted.]

Here, the requirement for enablement is not met since the claims go far beyond

the enabling disclosure.

The following is a quotation of the second paragraph of 35 U.S.C. 112:

The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

Claims 1-19 are rejected under 35 U.S.C. 112, second paragraph, as being

indefinite for failing to particularly point out and distinctly claim the subject matter which

applicant regards as the invention.

It is unclear what prodrugs applicant intends to cover.

The structure of the compounds is indefinite since the structure of M1 and L1 is

unclear. Specifically the structure of alpha and beta in the definition of the M1 and L1 is

unclear. In addition, C=M1 and C=L1 contain double bonds, but this is not present in

the structures of claims 9, 10, 18 and 19.
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Application/Control Number: 12/334,731 Page 7

Art Unit: 1621

Claim Rejections - 35 USC § 103

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

Claims 1-19 rejected under 35 U.S.C. 103(a) as being unpatentable over U.S.

Publication No. 20020173672, based on an application by Moriarty et al. (Moriarty).

Moriarty teaches the following reaction at page 6, for example:
.a..- La.
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The difference between the process covered by the rejected claims and the

process disclosed by Moriarty is that Moriarty fails to explicitly teach reacting the
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Application/Control Number: 12/334,731 Page 8

Art Unit: 1621

product of the hydrolysis step with an acid. However, the product formed asbove is the

free acid, and thus, reaction of the product of the hydrolysis step with an acid to form

the free acid product is invariable aspect of the process of Moriarty, and thus, prima

facie obvious.

Claims 18 and 19 refer to different salts than that disclosed by Moriarty, but these

would be dependant on the base used during the hydrolysis step, which is well within

the purview of those of ordinary skill, optimizing the process, and thus, prima facie

obvious.

Conclusion

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Karl J. Puttlitz whose telephone number is (571) 272-

0645. The examiner can normally be reached on Monday to Friday from 9 a.m. to 5

p.m.

lf attempts to reach the examiner by telephone are unsuccessful, the examiner's

supervisor, Daniel Sullivan, can be reached at telephone number (571) 272-0779. 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: 12/334,731 Page 9

Art Unit: 1621

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toII—free).

/Karl J. Puttlitz/

Primary Examiner, Art Unit 1621
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Application/Control No. Applicant(s)/Patent Under
Reexamination

12/334731 BATRA ET AL.
Notice of References Cited Examiner Art Unit

U.S. PATENT DOCUMENTS

I

II!2—‘
I2—‘
III2—‘
I2—‘
I2—‘
I2—‘ 

FOREIGN PATENT DOCUMENTS

* Document Number Date _ _ _
Country Code_NUmber_Kind Code MM_YYYY Country Name Classification

I 

I 
I 

NON-PATENT DOCUMENTS

 
Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)

“Crystallization and Precipitation" in Ul|mann's Encyclopedia of Industrial Chemistry, Copyright © 2002 by Wiley—VCH Verlag
GmbH & Co. KGaA , PD. 1-51

 
*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM—YYYY format are publication dates. Classifications may be US or foreign.
U.S. Patent and Trademark Office

PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20110330
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Application/Control No. Applicant(s)/Patent Under
Reexamination

Search NOTES 12334731 BATRA ET AL.

Examiner Art Unit

KARL J PUTTLITZ 1621

SEARCHED

     

SEARCH NOTES
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reaction search in file CAPLUSW in STN;search in file 3/30/2011
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EAST; EASTbsearch in file

inventor npl search in file CAPLUS in STN; search in file 3/30/2011
reviewed search report in counterpart PCT application 3/30/2011
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PTO/SB/08 (09-06)
Approved for use through 03/31/2007. 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 unless it contains a valid
OMB control number.
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INFORMATION DISCLOSURE
STATEMENT BY APPLICANT
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NON PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
item (book, magazine, journal, serial, symposium, catalog, etc.) date, page(s), volume-issue

number(s), publisher, city and/or country where published.

“The Intramolecular Asymmetric Pauson-Khand Cyclization as a Novel and General
Stereoselective Route to Benzindene Prostacyclins: Synthesis of UT-15 (Treprostinil)," J. Org. Chem.
2004 69 1890-1902.

Sorbera et al. “UT-15. Treatment of Pulmonary Hypertension Treatment of Peripheral Vascular
Disease,” Dmg of the Future, 2001, 26(4), 364-374.

3 co OZ  
 323 0501::  > Z

   >>22 COW sic»ade et al.
hares et al.
hares et al.in 

  Signature Considered

‘EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
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Atty. Dkt. No. 080618-0629 (UT 103-003)

Appl. No. 12/334,731

IN THE UNITED STA TES PA TENT AND TRADEMARK OFFICE

Applicant: Hitesh BATRA et al.

Title: AN IMPROVED PROCESS TO PREPARE

TREPROSTINIL, THE ACTIVE INGREDIENT
IN REMODULIN®

Appl. No.: 12/334,731

Filing Date: 12/15/2008

Examiner: Karl J. Puttlitz

Art Unit: 1621

Confirmation Number: 8804

REPLY UNDER 37 CFR § 1.111

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

This paper responds to the Non—Final Office Action dated April 4, 2011. Applicants

petition for extension of time to make this response timely.

Amendments to the Claims are reflected in the listing of claims which begins on

page 2 of this document.

Remarks begin on page 10 of this document.

WAS H,_,788431 8.1

SteadyMed - Exhibit 1002 - Page 98



SteadyMed - Exhibit 1002 - Page 99

Atty. Dkt. No. 080618-0629 (UT 103-003)

Appl. No. 12/334,731

Amendments to the Claims:

This listing of claims will replace all prior versions, and listings, of claims in the application:

Listing of Claims:

1. (Currently Amended) A process for the preparation of a compound of formula I,-3

 
O(C H2)wCOOH (1)

comprising

(a) alkylating a compound of structure II with an alkylating agent to produce a

compound of formula III,

H Y*‘fi"fi"R7

H Y1‘fi”‘fi"R7 (24; L1
M1 L1

OH H

OH H (11) O(CH2)wcN (111)

wherein

w=l, 2, or 3;

Y1 is trans—CH=CH—, cis-CH=CH—, —CH2(CH2),,,—, or —CsC—; m is l, 2, or 3;

R7 is

( 1) -CpHgp-CH3, wherein p is an integer from 1 to 5, inclusive,

(2) phenoxy optionally substituted by one, two or three chloro, fluoro, trifluoromethyl,

(C1-C3) alkyl, or (C1—C3)alkoxy, with the proviso that not more than two substituents are other

than alkyl, with the proviso that R7 is phenoxy or substituted phenoxy, only when R3 and R4

are hydrogen or methyl, being the same or different,

WASH__788431 8.1
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(3)

Atty. Dkt. No. 080618-0629 (UT 103-003)

Appl. No. 12/334,731

phenyl, benzyl, phenylethyl, or phenylpropyl optionally substituted on the aromatic

ring by one, two or three chloro, fluoro, trifluoromethyl, (C1—C3)all<yl, or (C1—C3)alkoxy, with

the proviso that not more than two substituents are other than alkyl,

(4)

(5)

(6)

(1)

(2)

(3)

(4)

cis—CH=CH—CH2—CH3,

-(CH2);-CH(OH)—CH3, or

-(CH2)3-CH=C(CH3)2;

-C(L;)—R7 taken together is

(C4-C7)cycloalkyl optionally substituted by l to 3 (C;—C5)alkyl;

2-(2-furyl)ethyl, i

2—(3—thienyl)ethoxy, or

3—thienyloxymethyl;

M; is oL—OH:B-R5 or on-R5:[3-OH or on-OR1:B-R5 or on-R5:B-OR2, wherein R5 is hydrogen or

methyl, R2 is an alcohol protecting group, and

L1 is on-R3:B-R4, oL—R4:B-R3, or a mixture of ot-R3:[3—R4 and ot—R4:B—R3, wherein R3 and R4 are

hydrogen, methyl, or fluoro, being the same or different, with the proviso that one of R3 and

R4 is fluoro only when the other is hydrogen or fluoro.

(b) hydrolyzing the product of formula III of step (a) with a base,

(0) contacting the product of step (b) with a base B to [[for]] form a salt of

formula 15,

H Yrmw
M1 L1
OH

(*3
H HB

9

O(CH2)wCOO (IS) and

(d) reacting the salt [[from]] formed in step (c) with an acid to form the compound

of formula I.

WASH/H7884318.1

(Currently Amended) The process according to claim [[1]] 2Q, wherein the product of

step gd) has the purity of compound of formula I [[is]] o_f__at least 90.0%;~9§%,—-or

99L.9%.
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Atty. Dkt. No. 080618-0629 (UT 103-003)

Appl. No. 12/334,731

3. (Original) The process according to claim 1, further comprising a step of isolating the

salt of formula I5.

4. (Original) The process according to claim 1, wherein the alkylating agent is

Cl(CH2)wCN, Br(CH2)wCN, or I(CH2)WCN.

5. (Original) The process according to claim 1, wherein the base in step (b) is KOH or

NaOH.

6. (Original) The process according to claim 1, wherein the base B in step (c) is selected

from the group consisting of ammonia, N-methylglucamine, procaine, tromethanine,

magnesium, L~lysine, L~arginine, triethanolaminc, and dicthanolamine.

7. (Original) The process according to claim 1, wherein the acid in step (d) is HCI or

HZSO4.

8. (Original) The process according to claim 1, wherein Y; is —CH2CH2—; M ; is oL~OH:B-

H or on-H:B-OH; —C(L1)—R7 taken together is —(CH2)4CH3; and w is 1.

9. (Original) The process according to claim 1, wherein the compound of formula I is a

compound of formula IV.

 
(IV)

10. (Currently Amended) A process for the preparation of a compound having formula IV;

 

WASH,_7B84318.1
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Atty. Dkt. No. 080618-0629 (UT 103-003)

Appl. No. 12/334,731

 
(IV)

comprising

(a) alkylating a compound of formula V with an alkylating agent to produce a

compound of formula VI,

 
O

L
(V) CN (Vl)

(b) hydrolyzing the product of formula VI of step (a) with a base,

 
(c) contacting the product of step (b) with a base B to form a salt of formula IVS,

and

 
(IVs)

(d) reacting the salt formed in step (cl 5with an acid to

form the compound of formula IV.

WASH__7884318.1
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ll.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

WAS H_788431 8.1
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(Currently Amended) The process according to claim [[10]] 22, wherein the product

of step (d) has the purity of t_he_compound of formula IV [[is]] _o_f_at least 90.0%;

 -59%.

(Original) The process according to claim 10, further comprising a step of isolating

the salt of formula IVS.

(Original) The process according to claim 10, wherein the alkylating agent is

ClCH2CN.

(Original) The process according to claim 10, wherein the base in step (b) is KOH.

(Original) The process according to claim 10, wherein the base B in step (c) is

selected from a group consisting of ammonia, N-methylglucamine, procaine,

tromethanine, L—lysine, triethanolamine, andmagnesium, L—arginine,

diethanolamine.

(Original) The process according to claim 15, wherein the base B is diethanolamine.

(Original) The process according to claim 10, wherein the acid in step (d) is HCl.

(Canceled)

(Canceled)

(New) The process of claim 1, which does not include purifying the compound of

formula (III) produced in step (a).

(New) The process of claim 20, wherein the product of step (d) has the purity of

compound of formula I of at least 95%.

(New) The process of claim 10, which does not include purifying the compound of

formula (VI) produced in step (a).

(New) The process of claim 22, wherein the product of step (d) has the purity of

compound of formula I of at least 95%.

-6-
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Atty. Dkt. No. 080618-0629 (UT 103-003)

Appl. No. 12/334,731

24. (New) The process of claim 22, wherein the base B in step (c) is selected from a

group consisting of ammonia, N-methylglucamine, procaine, tromethanine,

magnesium, L—lysine, L-arginine, triethanolamine, and diethanolamine.

25. (New) The process of claim 24, wherein the base B is diethanolamine.

26. (New) A process for the preparation of a compound having formula IV, or

pharmaceutically acceptable salt thereof

HO

  
COOH (IV)

comprising

(a) alkylating a compound of formula V with an alkylating agent to produce a

compound of formula VI,

 
‘L

(V) cm (VI)

 
(b) hydrolyzing the product of formula VI of step (a) with a base, and

(c) contacting the product of step (b) with a base B to form a salt of formula IVS

WASH_7884318.1
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Atty. Dkt. N0. 080618-0629 (UT 103-003)

Appl. No. 12/334,731

 
(IVS), wherein the process does not comprise purifying

the compound of formula (VI) produced in step (a).

27. (New) The process according to claim 26, wherein the base B in step (c) is selected

from a group consisting of ammonia, N—methy1g1ucamine, procaine, tromethaninc,

magnesium, L—1ysine, L-argininc, tricthanolamine, and diethanoiamine and wherein

the compound produced is a compound of the formula IVS,

HO

  
coo IV,

wherein the base B is selected from a group consisting of ammonia, N-methylglucamine,

procaine, tromethanine, magnesium, L—1ysine, L-argininc, tricthanolamine, and

dicthanolamine.

WAS H_7884318.1
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Appl. No. l2/334,731

28. (New) The process according to claim 27, wherein the base B is diethanolamine and

wherein the compound produced is a compound of the following formula:

HO

H

-<nlOH

: H (9 NH2(CH2CH2OH)2
o

L 9
C00

-9-
WAS H_788431 8,1
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Atty. Dkt. No. 080618-0629 (UT 103-003)

Appl. No. 12/334,731

REMARKS

Applicants respectfully request reconsideration and allowance of the present

application.

CLAIMS STATUS

Applicants have amended claims 1, 2, 10, 11, without prejudice or disclaimer, to

present the claimed invention in a clearer manner and to correct inadvertent typographical

errors. Applicants reserve the right to file one or more continuing applications directed to the

subject matter omitted by the present amendment. No new matter has been added.

Applicants have canceled claims 18 and 19, without prejudice or disclaimer.

Applicants reserve the right to file one or more continuing applications directed to the

canceled claims.

Applicants have introduced new claims 20-28. Support for the new claims may be

found throughout the specification as filed and, in particular, for claim 20 and 22 in paragraph

0046; for claim 21 in original claim 2; for claim 23 in original claim 1 1; for claim 24 in

original claim 15; for claim 25 in original claim 16; for claim 26 in original claims 10 and

paragraph 0046; for claim 27 in original claims 15 and 18; for claim 28 in original claims 16

and 19. No new matter has been added.

After the amendment, pending claims include a) examined claims 1-17 and b) new

claims 20-28.

CLAIM REJECTIONS UNDER 35 U.S.C. § 112, 11 1

Claims 1-19 stand rejected because, in the PTO’s opinion, the specification is not

enabling for solvates and hydrates of the recited compounds. Applicants believe that the

revised claims set obviates the rejection.

-10-
WASH_7884318.1
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CLAIM REJECTIONS UNDER 35 U.S.C. § 112,1] 2

Claims 1-19 stand rejected as indefinite. In particular, the PTO asserted the following

deficiencies:

1) “It is unclear what prodrugs applicant intends to cover.”

2) “The structure of the compounds is indefinite since the structure of M1 and L1 is

unclear. Specifically the structure of alpha and beta in the definition of the M1 and L1 is

unclear. In addition, C=Ml and C=L1 contain double bonds, but this is not present in the

structures ofclaims 9, 10, 18 and 19.”

Applicants believe that the revised claim set obviates deficiency 1.

Applicants respectfully traverse deficiency 2 because one of ordinary skill in the art

would understand that in claim l’s definitions of M1 and L1, on refers to an alpha bond, i.e. a

bond which lies above the plane of the molecule, while [3 refers a beta bond, i.e. a bond,

which lies below the plane ofthe molecule. Thus, for example, Ml being oL—OH:B-R5 means

that OH is linked to M1 ’s carbon atom through an alpha bond, thus, lying above the plane of

the molecule, while R5 is linked to M1’s carbon through a beta bond, thus, lying below the

plane of the molecule. US patent no. 6,765,l 17 (granted from US application no. 10/184,907

which was published as US 2002/0173,672) provides evidence that one of ordinary skill in

the art would understand the definitions of M1 and L1 because the issued claims of this patent

contain definitions for M1 and L1 using the same oL:B notation as the pending claims.

Applicants respectfully submit that there is no contradiction between the structures of

formula IV or IVs in claims 9, 10, 18 and 19, on one hand, and corresponding claim 1’s

structures containing C=Ml and C=L1, on the other, because one of ordinary skill in the art

would understand in view of the definitions of M1 and L1 that C=Ml and C=Ll do not refer

to a double bond but instead to two single bonds, namely alpha and beta single bonds.

Applicants respectfully submit that the structures of formula IV or IVs in claims 9, 10, 18 and

19 correspond to structures of formula I and Is with M1 being oL—OH:B—R5, wherein R5 is H,

and L1 being oi-R3:B-R4, wherein R3 and R4 are both H.

-11-
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Appl. No. 12/334,731

In sum, for the reasons discussed in this section, Applicants request withdrawal of the

rejection.

CLAIM REJECTIONS UNDER 35 U.S.C. § lO3(a)

Claims 1-19 stand rejected as obvious over Moriarty (US 2002/0173672). Applicants

respectfully traverse.

On page 7 of the Office Action, the PTO refers to the reaction on Moriarty’s page 6.

After that the PTO asserts as follows:

“The difference between the process covered by the rejected claims and the process

disclosed by Moriarty is that Moriarty fails to explicitly teach reacting the product of

the hydrolysis step with an acid. However, the product formed [above] is the free acid,

and thus, reaction of the product of the hydrolysis step with an acid to form the free

acid product is invariable aspect of the process of Moriarty, and thus, prima facie

obvious.”

The PTO failed to establish a primafacie case obviousness at least because the PTO

relies on factually inaccurate and conclusory statements in its obviousness analysis.

Furthermore, the PTO failed to establish a prima facie case of obviousness because Moriarty

does not teach or suggest steps c) and d) of the pending claims.

The reaction on Moriarty’s page 6 (compound 14-compound l5—compound 16) may

read only on steps a) and b) of claims 1 and 10, however, Moriarty does not teach or suggest

steps c) and d) recited in claims 1 and 10. Applicants respectfully submit that the hydrolyzing

step (b) of the pending claims will result in formation a product containing compound of

formula I (claim 1) or formula IV (claim 10) in a free acid form. However, the claimed

methods do not stop at the product of the hydrolyzing step. Instead, they involve step (c),

which results in formation of a salt and step (d), which results in formation of compound of

formula I (claim 1) or formula IV (claim 10) from the salt formed in step (c). Applicants

respectfully submit that Moriarty does not teach or suggest these steps (steps c) and d)).

For a better understanding of the claimed invention, Applicants respectfully refer the

PTO to pages 11-17 of the application as filed, which illustrates the claimed process for

-12-
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production of treprostinil, which is the compound of formula IV recited in claim 10 or the

compound of formula I (claim 1) with M1 being oL—OH:B—R5, wherein R5 is H, and L1 being

ot-R3213-R4, wherein R3 and R4 are both H. The process on pages 11-17 includes the following

steps: a) Alkylation of Benzindene Triol, which results in formation of benzindene nitrile

(Example 1, pages 11-12); b) Hydrolysis of Benzindene Nitrile, which results in formation of

treprostinil (Example 2, pages 12-14); c) Conversion of Treprostinil to Treprostinil

Diethanolamine Salt (Example 3, pages 14-15) and (1) Conversion ofTreprostinil

Diethanolamine to Tresprostinil (Example 5, page 17), which can read on respective steps a—d

of claims 1 and 10. The fact that treprostinil in a free acid form was formed in the

hydrolyzing step b) demonstrates that the PTO’s assertion that “reaction of the product of the

hydrolysis step with an acid to form the free acid product is invariable aspect of the process of

Moriarty” is factually incorrect.

Applicants respectfully submit that steps c) and d), which Moriarty does not teach or

suggest, can provide a number of advantages. For example, due to the salt forming step c, the

impurities foim alkylating step a) and hydrolyzing step b) can removed, see eg. paragraph

0046 of the specification as filed. As the result, the purification of benzindene nitrile

compound, such as compound (III) or (VI), which purification was required by the prior art,

such as Moriarty (see Moriarty’s paragraph 0078), can be eliminated (see e. g. paragraph 0046

of the specification as filed) without an adverse effect on the quality of the resulting

compound of formula (1) formed in step d. Applicants respectfully submit that new claims

20-23 emphasize the discussed above advantages of the claimed method.

In sum, because the PTO failed to establish a primafizcie case of obviousness,

Applicants request withdrawal of the rejection.

NEW CLAIMS 20-28

New claims 20-25 are new and non-obvious over Moriarty at least because each one

of them depends either on claim 1 or claim 10, which are patentable for the reasons discussed

above.

New claims 26-28 are new and non-obvious over Moriarty at least because this

reference does not teach or suggest contacting step c) of claim 26.

-13-
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CONCLUSION

Applicants believe that the present application is in condition for allowance.

Favorable reconsideration of the application is respectfully requested. The Examiner is

invited to contact the undersigned by telephone if it is felt that a telephone interview would

advance the prosecution of the present application.

The Commissioner is hereby authorized to charge any additional fees which may be

required regarding this application under 37 C.F.R. §§ 1.16-1.17, or credit any overpayment,

to Deposit Account No. 19-0741. Should no proper payment be enclosed herewith, as by a

check being in the wrong amount, unsigned, post—dated, otherwise improper or informal or

even entirely missing or a credit card payment form being unsigned, providing incorrect

information resulting in a rejected credit card transaction, or even entirely missing, the

Commissioner is authorized to charge the unpaid amount to Deposit Account No. 19-0741. If

any extensions of time are needed for timely acceptance of papers submitted herewith,

Applicant hereby petitions for such extension under 37 C.F.R. §1.136 and authorizes payment

of any such extensions fees to Deposit Account No. 19—0741.

Respectfully submitted,

/
yer’ /1;” 3 //

Date July 7, 2011 By W /’ gjw /"3-=«~:'“”’

FOLEY & LARDNER LLP Alexey V. Saprigin

Customer Number: 22428 Agent for Applicant

Telephone: (202) 295-4632 Registration No. 56,439

Facsimile: (202) 672—5399

-14-
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Time Stamp:
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Payment Type
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RAM confirmation Number
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Miscellaneous Incoming Letter AmendmentTrans070711.pdf 4522ceeb58a4f46e7I 6994d6bf6368ba0c2
b2c22

Information:

_ _ 431972

Amendment/Req.‘Reconsideration-After Amendmento7o7H.pdf
Non-Final Reject 2767fef59c4ed7006e0ef35c0fb6a5ce7I 99 -

d59

Information:

Fee Worksheet (SB06) fee-info.pdf 9758231 7a0d85ac3e49e9bbfc99l 31 6b948
a06cc

Information:

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe 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

lfa 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

lfa 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/E0/903 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

lfa 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 ofthe International Filing Date (Form PCT/R0/105) 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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IN THE UNITED STA TES PA TENT AND TRADEMARK OFFICE

Applicant: Hitesh BATRA et al.

Title: AN IMPROVED PROCESS TO PREPARE TREPROSTINIL,
THE ACTIVE INGREDIENT IN REMODULIN®

Appl. No.: 12/334,731

Filing Date: 12/15/2008

Examiner: Karl J. PUTTLITZ

Art Unit: 1621

Confirmation Number: 8804

AMENDMENT TRANSMITTAL

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

Transmitted herewith is an amendment in the above—identified application.

[ X ] Small Entity status under 37 C.F.R. § 1.9 and § 1.27 has been established by a

previous assertion of Small Entity status.

[ X ] The fee required for additional claims is calculated below:

. Extra
Claims

As Previously Claims Additional

Amended Paid For Present Rate Claims Fee

Total Claims: 26 - 20 = 6 x $52.00 = $312.00

Independent 3 - 3 = 0 X $220.00 = $0.00
Claims:

CLAIMS FEE TOTAL = iiiiiiiiii‘C $312.00

WASH_8082065.1 _1_
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[ X ] Applicant hereby petitions for an extension of time under 37 C.F.R. §1.136(a) for the

total number of months checked below:

[ X ] Extension for response filed within the first month: $130.00 $130.00

EXTENSION FEE TOTAL: $130.00

CLAIMS, EXTENSION AND DISCLAIMER FEE TOTAL: $442.00

[ X ] Small Entity Fecs Apply (subtract ‘/2 of above): $221.00

TOTAL FEE: $221.00

The aboVe~identified fees of $221.00 are being paid by credit card via EFS—Web.

The Commissioner is hereby authorized to charge any additional fees which may be

required regarding this application under 37 C.F.R. §§ 1.16—1 . 17, or credit any overpayment,

to Deposit Account No. 19-0741. Should no proper payment be enclosed herewith, as by the

credit card payment instructions in EFS—Web being incorrect or absent, resulting in a rejected

or incorrect credit card transaction, the Commissioner is authorized to charge the unpaid

amount to Deposit Account No. 19-0741.

If any extensions of time are needed for timely acceptance of papers submitted

herewith, applicant hereby petitions for such extension under 37 C.F.R. §l.l36 and authorizes

payment of any such extensions fees to Deposit Account No. 19-0741.

Please direct all correspondence to the undersigned attorney or agent at the address

indicated below.

Respectfully submitted,

!§{?:'’/‘

94/ /4
, 21*» i /"

Date July 7, 2011 By 1/ f, /

FOLEY & LARDNER LLP Alexey V. Saprigin

Customer Number: 22428 Attorney for Applicant

Telephone: (202) 295-4632 Registration No. 56,439

Facsimile: (202) 672-5399

W/-\SH_8082065.1 _2_
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PTO/SB/06 (07-06)
Approved for use through 1/31/2007. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paerwork Reduction Act of 1995, no ersons are re uired to resond to a collection of information unless it disla s avalid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD APP”°a“°“ of Docket Number FI““9 Dale
Substitute for Form PTO-875 12/334,731 12/15/2008 I:I T0 be Mailed

APPLICATION AS FILED — PART I OTHER THAN

(Column 1) (Column 2) SMALL ENTITY X OR SMALL ENTITY
Fo NUMBER FILED NUMBER ExTRA RATE ($) FEE ($) RATE (as)

D BA5'C FEE N/A N/A N/A37CFR1.16a, b,or c

I:I SEARCH FEE
37CFR1.16k, i,or rn

El EXAMINATION FEE N/A N/A(37 CFR1.16( ), (p), or (q))
TOTAL CLAIMS .
37 CFR1.16i ”"”“5 2°=
INDEPENDENT CLAIMS .
37 CFR1.16h ”"”“53=

If the specification and drawings exceed 100
h t f th I" t' ' f d

IZIAEELICATION SIZE EEE Z, §Z5%‘i$‘iZ‘§‘iE;. s‘§nZli‘;I.°{?Iy'§°?oTi'.§Zcfie ”°
(37 CFR HGIS» additional 50 sheets or fraction thereof. See

35 U.S.C. 41 a 1 G and 37 CFR 1.16 s.

I:I MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR1.16(j))

N/A

N/A

‘A’

X %
ll

* If the difference in column 1 is less than zero, enter “0“ in column 2.

APPLICATION AS AMENDED — PART II

OTHER THAN

(Column 1) (Column 2) (Column 3) SMALL ENTITY
CLAIMS HIGHEST

EIEIIEIINING I Efitlfiéisty PEEERT éEEIl;3°““ “”E§E"?$”f‘LAMENDMENT PAID FOR

1

at

El Application Size Fee (37 CFR 1.16(s))

I-
Z
UJ
E
D
Z
UJ
E
<

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

(Column 2) (Column 3)
CLAIMS HIGHEST

REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL

AFTER PREVIOUSLY EXTRA FEE ($) FEE ($)
AMENDMENT PAID FOR

MW
37 cFR 1.16 h

E] Application Size Fee (37 CFR 1.16(s))

MinusAMENDMENT
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j)) OR

OR

* If the entry in column 1 is less than the entry in column 2, write “0“ in column 3. Legal Instrument Examiner.
** If the “Highest Number Previously Paid For“ IN THIS SPACE is less than 20, enter “20“. /KELLY HARR|s/ I
*** If the “Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter
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—PTO—9199 and select option 2.
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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. F ING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONF {MATION NO.

12/334,731 12/15/2008 Hitesh BATRA 080618-0629 8804

22428 7590 09/19/2011 :
FOLEY AND LARDNER LLP

VALENROD, YEVGENY
3000 K STREET NW

WASHINGTON, DC 20007 PAPER NUMBER
1621

MAIL DATE DELIVERY MODE

09/19/2011 PAPER

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.
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Application No. App|icant(s)

12/334,731 BATRA ET AL.

Office Action Summary Examiner Art Unit

YEVGENY VALENROD 1621

-- The MAILING DA TE 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 § MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR1.136(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)|Xl Responsive to communication(s) filed on 07 July 2011.

2a)I:I This action is FINAL. 2b)IXI This action is non—final.

3)|:l 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)|:l 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 Exparte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

5)|Z Claim(s)  20-28 is/are pending in the application.

5a) Of the above claim(s)_ is/are withdrawn from consideration.

6)I:I Claim(s)j is/are allowed.

7)|Xl Claim(s) 1—17and 20-28 is/are rejected.

8)I:I Claim(s)_ is/are objected to.

9)|:l Claim(s)_ are subject to restriction and/or election requirement.

Application Papers

10)|:l The specification is objected to by the Examiner.

11)I:I The drawing(s) filed onj is/are: a)I:I accepted or b)I:I 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).

12)|:l The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

13)|:l Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)—(d) or (f).

a)I:I All b)I:I Some * c)I:l None of:

1.I:I Certified copies of the priority documents have been received.

2.I:I Certified copies of the priority documents have been received in Application No. j.

3.I:I 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) Q Notice of References Cited (PTO-892) 4) El Interview Summary (PTO-413)

2) El Notice of Draftsperson's Patent Drawing Review (PTO-948) Paper N°(3)/IVI-3“ DaT9- L
3) El Information Disclosure Statement(s) (PTO/SB/08) 5) I:I NOTICQ Of Inform-3' Patent APPIICaTI0“

Paper No(s)/Mail Date . 6) D Other: .
U.S. Patent and Trademark Office

PTOL-326 (Rev. 03-11) Office Action Summary Part of Paper No./Mail Date 20110914
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Application/Control Number: 12/334,731 Page 2

Art Unit: 1621

DETAILED ACTION

lnstant application has been transferred to Examiner Valenrod whose contact

information is provided at the end of the instant office action.

Rejection of claims 1-19 under 35 USC 112 15‘ paragraph has been withdrawn in view

of applicants’ amendments.

Rejection of claims 1-19 under 35 USC 112 2”“ paragraph has been withdrawn in view

of applicants’ remarks.

Rejection of claims 1-19 under 35 USC 103(a) over Moriarty et al. has been withdrawn

in favor of a new rejection.

Claim Rejections - 35 USC § 103

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

This application currently names joint inventors. In considering patentability of

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of

the various claims was commonly owned at the time any inventions covered therein

were made absent any evidence to the contrary. Applicant is advised of the obligation
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Application/Control Number: 12/334,731 Page 3

Art Unit: 1621

under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was

not commonly owned at the time a later invention was made in order for the examiner to

consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g)

prior art under 35 U.S.C. 103(a).

Claims 1-17 and 20-28 are rejected under 35 U.S.C. 103(a) as being

unpatentable over Moriarty et al. (US 2002/0173672) in view of Phares et al. (US

2005/0085540).

Scope of prior art

Moriarty et al teach steps a), b) and d) of the instant claims. Particularly Moriarty

teaches alkylation of compound 14 with ClCH2CN in the presence of K2003 in acetone

to produce compound 15 (paragraph [OO78]). Compound 15 is then hydrolyzed with a

base which produces a carboxylate salt and subsequently treated with an acid (HCl) to

produce compound 16, which is the product of the instantly claimed process (paragraph

[oo79D.

Ascertaining the difference between instant claims and prior art

The process of Moriarty differs from the instant claim in that step after the

treatment with a base in what corresponds to instant step b), the resulting carboxylate

salt is not contacted with additional base B to produce salt of formula IVS which

corresponds to instant step c).

Secondary reference
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Application/Control Number: 12/334,731 Page 4

Art Unit: 1621

Phares teaches that treprostinil diethanolamine can be crystalized (figure 20,

paragraph [OO51]).

Obviousness

One skilled in the art practicing the invention of Moriarty would have found it

obvious to add a purification step in order to obtain a more pure product. Since Phares

indicated that treprostinil diethanolamine can be crystalized, one skilled in the art would

have found it obvious to use this property of the diethanolamine salt in order to purify

treprostinil via crystallization. As such in would have been obvious to convert the

potassium salt of treprostinil obtained after step b), which is taught by Moriarty, into

diethanolamine salt, purify said salt via crystallization followed by acidification as taught

my Moriarty to recover treprostinil as a free acid. The instant invention amounts to

addition of a purification step via crystallization. Since such a step has been taught in

the art, at the time the instantly claimed invention was made one would have found it

obvious to make the required modification. Motivation is provided by desire to obtain a

more pure product. Expectation of success is provided by Phares when a crystal form

of the diethanolamine salt is disclosed.

Limitation directed to purity of the product are inherently met by the combination

of Moriarty and Phares. Since the motivation to preform crystallization of the

diethanolamine salt is to obtain a pure compound, it stands to reason that the purity of

the product would be improved. The exact purity would inherently be same as instantly

claimed because the same sequence of steps would be carried out.
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Application/Control Number: 12/334,731 Page 5

Art Unit: 1621

Conclusion

Claims 1-17 and 20-28 are pending

Claims 1-17 and 20-28 are rejected

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Yevgeny Valenrod whose telephone number is 571 -272-

9049. The examiner can normally be reached on 8:30am-5:00pm M-F.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Daniel Sullivan can be reached on 571-272-0779. 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 http://pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a

USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Yevgeny Valenrod/

Yevgeny Valenrod
Patent Examiner
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Application/Control Number: 12/334,731 Page 6

Art Unit: 1621

Technology Center 1600
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Application/Control No. App|icant(s)/Patent Under
Reexamination

12/334731 BATRA ET AL.
Notice of References Cited Examiner Art Unit

YEVGENY VALENROD 1621 Page 1 °f1
U.S. PATENT DOCUMENTS

* Document Number Date _ _ _
Country Code—Number—Kind Code MM-YYYY Name C|aSS'f'Cat'°n

US—2005/0085540 04-2005 Phares et al. 514/530

 
FOREIGN PATENT DOCUMENTS

* Document Number Date _ _ _
Country COde_NUmber_Kind Code MM_YYYY Country Name Classification

I 

I 
I 

NON-PATENT DOCUMENTS

 
Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)

 
*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM—YYYY format are publication dates. Classifications may be US or foreign.
U.S. Patent and Trademark Office

PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20110914
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EAST Search History (Prior Art)

Ref Hits Search Query DB3 Defa Plurals Time Stamp
# ult

Oper
ator

L1 3 ((HITESH) near2 (BATRA)).INV. USPGPUB; OR OFF 2011/09/1412:30
USPAT;
USOCR

L2 1 ((SUDERSAN) near2 (TULADHAR)).INV. USPGPUB; OR OFF 2011/09/14 12:30
USPAT;
USOCR

L3 14 ((RAJU) near2 (PENMASTA)).INV. USPGPUB; OR OFF 2011/09/1412:30
USPAT;
USOCR

L4 183 ((DAVID) near2 (WALSH)).INV. USPGPUB; OR OFF 2011/09/14 12:30
USPAT;
USOCR

L5 1 "6765117" USPAT OR OFF 2011/09/14 12:31

L6 0 "20020173672" USPAT OR OFF 2011/09/ 14 12:31

L7 1 ("20020173672").PN. USPGPUB; OR OFF 2011/09/14 12:31
USPAT;
USOCR

L8 0 ("2002/0173672").URPN. USPAT OR OFF 2011/09/14 12:31

L9 1 ("4306075").PN. USPGPUB; OR OFF 2011/09/14 12:31
USPAT;
USOCR

L10 1 ("6441245").PN. USPGPUB; OR OFF 2011/09/14 12:31
USPAT;
USOCR

L11 1 ("5387713").PN. USPGPUB; OR OFF 2011/09/14 12:31
USPAT;
USOCR

L12 1 ("20050085540").PN. USPGPUB; OR OFF 2011/09/14 12:31
USPAT;
USOCR

L13 1 ("20070078182").PN. USPGPUB; OR OFF 2011/09/14 12:31
USPAT;
USOCR

L14 1 ("20070254032").PN. USPGPUB; OR OFF 2011/09/14 12:31
USPAT;
USOCR

L15 25 treprostinil diethanolamine USPGPUB; ADJ OFF 2011/09/14 12:31
USPAT;

USOCR;

EPO; JPO;
DERWENT

L16 1 ("4845598").PN. USPAT; OR OFF 2011/09/14 12:31
USOCR

9/14/2011 12:32:48 PM SteadyMed — Exhibit 1002 — Page 127 Page 1
C:\Users\yva|enrod\Documents\ EAST\Workspaces\ 12334731 .wsp



SteadyMed - Exhibit 1002 - Page 128

EAST Search History (Prior Art)

L17 1 ("4485598") . PN. USPAT; OR OFF 2011/09/14 12:31
USOCR

L18 1 ("4486598") . PN. USPAT; OR OFF 2011/09/14 12:31
USOCR

L19 1 ("4486598").URPN. USPAT OR OFF 2011/09/14 12:31

L20 29 treprostinil same diethanolamine USPGPUB; ADJ OFF 2011/09/14 12:31
USPAT;

USOCR;

EPO; JPO;
DERWENT

L21 4 L20 not L15 USPGPUB; ADJ OFF 2011/09/1412:31

USPAT;

USOCR;

EPO; JPO;
DERWENT

L22 181 I1 or I2 or I3 or I4 US—PGPUB; OR OFF 2011/09/1412:31
USPAT

L23 2 I22 and treprostinil US—PGPUB; OR OFF 2011/09/14 12:31
USPAT

EAST Search History (I nterference)

<This search history is empty>
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* * * * * * * * * * Welcome to STN International * * * * * * * * * *

\EWS 1 Web Page for STN Seminar Schedule — N. America
\EWS 2 DEC 21 CAS Learning Solutions —— a new online training experience
\EWS 3 JAN 24 Tne new and enhanced DPCI file on STN has been released

\EWS 4 JAN 26 Imoroved Timeliness of CAS Indexing Adds Value to
USPATFJLL and USPAT2 Chemistry Patents

\EWS 5 JAN 26 Uodated MeSH vocabulary, new structured abstracts, and
o:ner enhancements improve searching in STN reload of
MEDLINE

\EWS 6 JAN 28 CAEA wil’ be updated weekly
\EWS 7 FE? 23 PCTFULE file on STN completely reloaded
\EWS 8 FE? 23 STN AnaVist Tes: Projects Now Available for

Qualified Cus:omers

\EWS 9 FE% 25 .PCI wil’ be reolaced by LDPCI
\EWS "0 MAR 07 Pricing for S«L«C1ing Patent, Aoplication, and Priority

Numbers in the JSPAT and IFI Da:abase Families is Now
Consistent wi:h Similar Patent Databases on STN

\EWS _1 APR 26 Expanded Swedisn Patent Applica:ion Coverage in CA/CAplus
Provides More Current and Complete Information

\EWS _2 APR 28 Tne DWPI (files WPINDEX, WPIDS and WPIX) on STN have been

enhanced with tnesauri for the European Patent Classifications
\EWS _3 .AX 02 «DLIN« Improvements Provide Fast and Simple Access to DOI and

Cnemical Name Informa:ion

\EWS _4 _AX 12 European Patent Classification :hesauri added to the INPADOC
files, PCTFULL, GEFUL. and FRFUEL

\EWS 5 .AX 23 Enhanced oerformance of STN bioseguence searches
\EWS 6 .AX 23 Free Trial of tne Numeric Property Search Feature

in PCTFULE on STN

\EWS 7 J-N 20 STN on the Web Ennanced with New Patent Family Assistant and
Uodated S:ructure Plug—In

\EWS _8 J-N 20 IVPADOC databases enhanced with first page images
\EWS _9 JUN 20 PATDPA da:abase uodates to end in June 2011

\EWS 20 JUN 26 MARPAT Ennancemen:s Save Time and Increase Usability
\EWS 21 J-L 25 STN adds Australian patent full—text database,

AUPATFUEL, including the new numeric searcn feature.
\EWS 22 A-G 01 CA Sections Added to ACS Publications Web Editions

Platform

\EWS 23 AUG 16 INPADOC: Coverage of German Patent Data resumed,
enhanced legal status

\EWS 24 A-G 18 Upgrade now to STN Express, Version 8.5
\EWS 25 SEP 01 CAS Journal Coverage Now Includes Ahead—of—Print

Articles for More Tnan 100 Journal Titles

\EWS 26 SEP 01 Older Versions of STN Express to be Discontinued
Beginning in March 2012

\EWS 27 SEP 09 JSAN Database Jodates Offer Superior Currency on STN(R)

\«WS EXPRESS 18 AJGUST 2011 CURRENT WINDOWS VERSION IS V8.5,
AND CURRENT DISCOVER EILE IS DATED 24 JANUARY 2011.

/ Lu‘ 2 m {OURS STN Operating Hours Plus Help Desk Availability
.OGIN Welcome Banner and News Items/ A2 m

En:er VEWS fo1’owed by :he item number or name to see news on that
soecific topic.

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
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and other penalties.

>‘<>‘<>‘<>‘<>‘<>‘<>‘<>‘<>‘<>‘<>‘<>‘<>‘<>‘<sTI\'[Columbus7‘<>‘<7‘<>‘<>‘<>‘<>‘<>‘<>‘<7‘<>‘<>‘<>‘<>‘<>‘<

bIL« 'HOM«' «Nl«R«D Al 15:44:02 ON 13 SEP 2011

=> file reg
COST IN U.S. DOELARS SINCE bIL« TOTAL

ENTRY SESSION
bU.. «SII A_«D COS. 0.23 0.23

bI.« 'R«GIS_¥Y' «N_«?«D Al 15:44:13 ON 13 SEP 2011
USE IS SJEJ«Cl lO _{« _«RMS Ob YOU? SlN CUSlOM«R AGR««M«Nl.
PL«ASfi SEE "{«LP USAGfi_fiRMS" bOR DE_AILS.

COPYRI {T (C) 2011 American Chemical Society (ACS)

Property values tagged with IC are from the ZIC/VINITI data file
provided by I1foChem.

SlRUClUR« bIL. UPDAIES: 12 SEP 20_1 HIGHES_ RN 1331823—92—7
DICTIONARY bI.« UPDAIES: 12 SEP 20_1 HIGHES_ RN 1331823—92—7

1.

CAS Information Use Policies aoply and are available at:

http://www.cas.org/legal/infopolicy.html

TSCA INFORMATION NOW CURRENT THROUGH June 24, 2011.

Please note that search—term pricing does apply when
conducting SmartS«L«Cl searches.

EGISTRY includes numerica"y searchable data for experimental and
redicted properties as we” as tags indicating availability of
xperimental property data in the original document. For information
1 property searching in REGISTRY, refer to:

O(D"OW
1:tp://www.cas.org/support/stngen/Stndoc/properties.html

=>

Joloading C:\Users\yvale1rod\Documents\STN Express 8.4\Queries\l233473l—salt.str

E1 STRUCTJRE UPLOADED

=> d ll
E1 HAS NO ANSWERS
E1 STR
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Structure attributes must be viewed using STN Express query preparation.

=> s 11
SAMP.« S«ARCH IWITIATED 15:44:34 bIL« 'R«GIS1RY'
SAMP.« SCREEN SEARCH COMPL«_«D — 127 1O I1«RA1«

100.0% P?OCfiSSfi3 127 1_L?A11ONS
SEARC{ 1IME: 00.00.01

EJLL b1.fl P?OJfiC11ONS: ONLINE **COMPufl_fi**
3ATC{ **COMPufl_fi**

P?OJflC_flD 11flRA11ONS: 1864 TO 3216
P?OJflC_fi3 ANSWERS: 0 TO 0

L2 0 SEA SSS SAM L1

> s 11 full
FJI. SEA?C{ INITIATED 15:44:59 bIL« 'R«GIS1RY'
FJ.. SCREEN SEARCH COMPL«1«D — 2054 10 I1«RA1n

100. % PROCESSED 2054 ITERATIONS
SEARCH 11 E: 00.00.01

E3 0 SEA SSS FUL El

=>

E4 STRUCTURE UPLOADED

=> s 14
SAMP.« S«ARCH IWITIATED 15:45:55 bIL« 'R«GIS1RY'

329 10 I1«RA1«SAMP.« SCREEN SEARCH COMPL«_«D —

100.0% PQOCESSED 329 I_E?A1IONS
SEARC{ 1IME: 00.00.01

EJLL b1.fl P?OJfiC11ONS: ONLINE **COMPufl_fi**
3ATC{ **COMPufl_fi**

P?OJflC_flD 11fiRA11ONS: 5492 TO 7668
P?OJflC_fi3 ANSWERS: 2 TO 124

0 ANSWERS

0 ANSWERS

Jploading C:\Users\yva1e1rod\Documents\STN Express 8.4\Queries\12334731—sa1t—1.str

2 ANSWERS
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L5 2 SEA SSS SAM L4

> s 14 full
FJ.. SEARC{ IVITIATED 15:45:59 bILE 'REGISlRY'
FJ.. SCREEV SEARCH COMPLEIED — 6416 10 IIERAIE

100. % PROCESSED 6416 ITERATIONS 35 ANSWERS
SEARCH 11 E: 00.00.01

L6 35 SEA SSS FUL E4

=> file caplus
COST IN U.S. DOLLARS SINCE bILE TOTAL

ENTRY SESSION
bU.. ESII A_ED COS. 394.23 394.46

FI.E 'CAP.US' ENIERED Al 15:46:03 ON 13 SEP 2011
USE IS SJEJECI 1O _{E _ERMS Ob YOU? SlN CJSIOMER AGREEMENI.
PLEASE SEE "HE.P JSAGE_ERMS" bOR DEIAILS.

COPYRIGHT (C) 2011 A ERICAN CHEMICAL SOCIETY (ACS)
1.

Copyright of the articles to wnich records in this database refer is
held by the publishers listed in the PU?LISH?R (PR) 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, Qopying, or storing
of :his information, without the prior written consent of CAS, is
stric:ly prohibi:ed.

bI.E COVERS 1907 — 13 Sep 2011 VOE 155 ISS 12
bI.E .ASl UPDAIED: 12 Sep 2011 (20110912/ED)
REVISED CLASS FIE.DS (/NCL) LAS1 RELOADED: Jun 20l1
USPTO MANUAL OF CEASSIFICATIONS THESAURJS ISSUE DA_E: Jun 2011

CAplus now includes complete International Patent Classification (IPC)
reclassification data for the second quarter of 20_1.

CAS Information Use Policies apply and are available at:

http://www.cas.org/legal/infopolicy.html

This file contains CAS Registry Numbers for easy and accurate
substance identification.

=> s l6
L7 199 E6

=> s l7 and ethanolamine
29810 ETHANOLAMIN?

L8 1 E7 AND ET{AWO.AMIN

J.

_*J

=> s 17 and die:hanolamine
20017 DIETHANOLAMINE

L9 7 E7 AND DIETHANOLAMIN _*J

=> d 19 ibib abs nitstr 1-

YOU HAVE REQUESIED DAlA EROM 7 ANSWERS — CONTINUE? Y/(N):n
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18 or 19
8 L8 OR L9

=> d 110 ibib abs hitstr 1-

YOU HAV« R«QJ«Sl«D DAlA FROM 8 ANSWERS — CONTINUE? Y/(N):y

L10 ANSWER 1 OF 8 CAPLUS COPYRIG{T 2011 ACS O1 STN
ACCESSION NU RER: 20_0:1404690 CAPLUS
DOCJ EN1 NJMR«R: 153:627096

11. «: Solid formulations of prostacyclin analogs
TNVEN_OR(S): Phares, Kenneth Robert

PA_EN_ ASSTGN««(S) Uni:ed Therapeutics Corporation, USA
SOURCE: PCT Tnt. Appl., 29pp.

CODEN: PIXXD2
DOCJ EN1 IYPE: Patent

LANGJAGE: English
FAMIEY ACC NUM. COUNT: 1
PATENT INFOR.ATION:

PATENT NO. KIND DA_E APPLICATION NO. DATE

WO 2010129757 A1 20_01111 WO 2010—US33852 20100506

W: AE, AG, AE, AM, AO, AT, AU, AZ, RA, RR, RG, RH, RR, RW, RY, RZ,
CA, Ci, CE, CN, CO, CR, CU, CZ, DE, D<, DM, DO, DZ, «C, ««, «G,
ES, FI, G3, GD, GE, GH, GM, GT, {N, {R, {U, ID, IE, IN, IS, JP,
<E, KG, < , <N, <P, <R, <Z, LA, .C, .<, .R, .S, .T, .J, .Y, A,

3, ME, G, K, N, W, X, Y, Z, NA, NG, NI, NO, NZ, O , PE,
PG, Pi, PE, PT, RO, RS, RU, SC, SD, SE, SG, SK, SE, S , ST, SV,
SY, 11, lJ, _M, 1N, IR, 11, lZ, JA, JG, JS, JZ, VC, VN, ZA, Z , ZW

RW: AE, AT, RE, RG, Ci, CY, CZ, DE, D<, ««, «S, bI, ER, G3, GR, HR,
HJ, IE, IS, IT, .T, .U, .V, C, <, T, NL, NO, PE, PT, RO, SE,
SI, S<, S , TR, RF, RJ, CF, CG, CI, C , GA, GN, GQ, GW, ME, MR,
NE, SN, TD, TG, 3W, GH, GM, <E, .R, .S, W, Z, NA, SD, SE, SZ,
TZ, UG, Z , ZW, AM, AZ, RY, <G, <Z, D, RU, TJ, TM

US 20100282622 A1 20101111 US 2010—775102 20100506
PRIORITY APPLN. INFO.: US 2009-176268P P 20090507
ASSIGNMENT {ISTORY FOR US PATENT AVAI.ARLE IN LSUS DISPLAY FORMAT

OTHER SOURCE(S): MARPAT 153:627096

A3 Modera:e moisture levels, such as greater than 3% but no greater than 7%,
may be beneficial for solid formulations of certain prostacyclin analogs.
Accordingly, a solid formulation containing a prostacyclin analog may be
packaged inside a pharmaceutical packaging with such amount of a desiccant
or a drying agent that after the storage the solid formulation may have a
moderate ’eve’ of moisture in it. Stability of treprostinil

diethanolamine tablets at 40° temperature and 75% relative humidity was
studied.

TT 81846—19—7D, Treprostinil, enantiomers 830354—48—8,
Treprostinil diethanolamine
RL: THU (Therapeutic use); RIOL (Riologica’ study); USES (Uses)

(solid formulations of prostacyc’in ana’ogs)
RN 81846—19—7 CAPLUS

CN Acetic acid, 2—[[(1R,2R,3aS,9aS)—2,3,3a,4,9,9a—hexa1ydro—2—hydroxy—1—[(3S)—
3—hydroxyoctyl]—1H—benz[f]inden—5—y;]oxy]— (CA IND«X NAM«)

Absolute stereochemistry. Rotation (t).
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O CO H
\\v// 2

RN 830354—48—8 CAPLUS

CN Acetic acid, 2—[[(1R,2R,3aS,9aS)—2,3,3a,4,9,9a—hexahydro—2—hydroxy—1—[(38)-
3—hydroXyoctyl]—1H—benz[f]inden—5—yl]oxy]—, compd. with
2,2'—iminobis[ethanol] (1:1) (CA IND«X NAM«)

CM 1

CRN 81846—19—7
CMF C23 H34 O5

Absolute stereochemistry. Rotation (—).

/<cH2>4 3
Me 1

OH ?
H

HO i

O CO H
\\v// 2

CM 2

CRN 111—42—2
CMF C4 H11 N O2

HO CH2 CH2 NH CH2 CH2 OH

R*.J:*.R*.NC*. COUNl: 5 1-I*.R*. AR*. 5 CI. «D R*.J:*.R*.NC*.S AVAIT.A'%T.'3‘. FOR THIS
RECORD. AL.J CITATIONS AVAI .A'%T.*. IN 1H*. Rx J:OR1VlAl

L10 ANSWER 2 OF 8 CAPLUS COPYQIG-IT 2011 ACS on ST\T
ACCESSION NU ??R: 2010:923071 CAPlUS
DOCJ 3N1 NUM?«R: 154:173338
11. « Lack of a oharmacokinetic interaction between oral

treprostinil and bosentan in healthy adult volunteers
AUT{OR(S): Gotzkowsky, S. Karl; Dingemanse, Jasper; Lai, Allen;

Mottola, David; Laliberte, <evin

CORPORATE SOURCE: United Therapeutics Corpora:ion, Research Triangle
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JRCI:L*J

ELISHEJ R:
OCUMEN lYP.3.L"U"U L*J|—ANGUAGI:
3W Treoros

bei

(PA{).
2C8 wit
treoros
treatme

whe:her
its

par
treoros
treoros
Treoros

1g evaluated for

:ini;
:ini;
:ini;

(0.83, 1.03)

resp.,

In conclusion,
interval

1 mg twice daily,

Par<, NC, USA

Journal of Clinical Pharmacology
829-834

CODEN: JCPCBR; ISSN:

Sage Publications
Journal

English

0091-2700

:inil diethanolamine is an oral prostacycli
:he treatment of pulmonary art

Treprostinil is metabolized primarily by cytochrome P 450
1 minor contribution from CYP2C9.

:inil will be administered with bosentan,
it of PAH and known to induce CYP2C9 and 3A

a drug interaction exists between oral treorostinil,
active metabolite Ro 48-5033 during co-adminis

:icioants were randomized in a 3-way crossover study to oral
bosentan 125 mg twice daily,

1 mg twice daily and bosentan 125 mg
geometric mean ratios

for steady-state AUCO-12 and Cmax
and 0.96

(combination/bosentan)
and Ro 48-5033 GMRs were 0.99

(GMRs) (90% con

(0.83,
were 1.02

1.11), resp., whereas
(0.95, 1.10) and

(0.93, 1.06)

co-administration of oral

(combination/treorostinil)

and 1.03

because the GMR and 90% C1 are within the equivalence
of 0.8 to 1.25,

(2010), 50(7),

1 analog currently
erial hypertension

(CYP)
It is exoected that oral

aoproved for the
4. This study evaluated

bosentan, and

:ration. Twenty-four

and oral

wice daily.
fidence interval [CIs])

were 0.92
bosentan GMRs

_.04 (0.94, 1.15),
(0.94, 1.13).

treprostinil and
bosentan did not result in a pharmacokinetic interaction for either agent.

IT 289480-64-4,
RL: PKT

Remodulin

RN

CN
289480-64-4

Ace:ic acid,

CAPLUS

NAME)

Absolute stereochemistry.

/ <cH2>4%Me 1

OH

HO

(Pharmacokinetics);
(coadministration of oral Remodulin and

oharmacokinetic interaction and was safe in healthy adult human)

EIOL (Eiologica’ study

Rotation (-).

 

)
Tracleer did not show

2-[[(1R,2R,3aS,9aS)-2,3,3a,4,9,9a-hexahydro-2-hydroxy-1-[(3S)-
3-hydroxyoctyl]-1H-benz[f]inden-5-yl]oxy]-, sodium salt (1:1) (CA INDEX

0 CO H
\\v// 2

.’Na

RfibfiRflNCfi COUNl: 13 l{fiRfi ARfi 13 CIlfiD R«b«R«NC«S AVAILAQ.? FOR THIS
RECORD. ALL CITATIONS AVAILA?Lfi IN lifi Rfi bORMAl

L10 CAPLUS COPYQIG{T 2011 ACS on STNANSWER 3 OF 8
ACCESSION NUMEER: 2009:l40264l CAPLUS
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DOCJ ENI NUME«R: l5_:5l5307

lI_.«: Preoaration of treprostinil monohydrate for
pharmaceutical formulations

INVEV_OR(S) : Walsh, David A.

PA_EV_ ASSIGV««(S): Uni:ed Therapeutics Corporation, USA
SOUECE: PCT Int. Appl., 22pp.

CODEN: PIXXD2
DOCJ ENI TYPE: Patent

LANGJAGE: English
FAMIEY ACC. VUM. COUNT: 1
PATEVT IVFOR.ATION:

PATENT VO. KIND DA_E APPLICATION NO. DATE

WO 2009137066 A1 20091112 WO 2009—US2818 20090507

W: AE, AG, AL, A , AO, AT, AU, A7, EA, EE, EG, EH, EE, EW, EY, E7,
CA, Ci, CN, CO, CR, CU, CZ, DE, DK, 3 , DO, 37, «C, ««, «G, «S,
FI, G3, GD, GE, GH, GM, GT, HV, {R, {J, ID, IL, IV, IS, JP, <E,
KG, < , <N, <P, KR, K7, LA, LC, .K, .E, .S, .T, .J, .Y, A, 3,
ME, G, K, V, MW, MX, MY, MZ, VA, VG, VI, VO, VZ, O , PG, Pi,
PE, PT, EO, ES, RU, SC, SD, SE, SG, S<, SL, S , ST, SV, SY, TJ,
l , _V, IR, 1., lZ, UA, UG, US, JZ, VC, VN, ZA, Z , ZW

RW AT, EE, EG, Ci, CY, CZ, DE, D<, ««, «S, bI, FE, GE, GE, HE, HJ,
IE, IS, IT, ET, LU, LV, MC, M<, T, VE, NO, PE, PT, RO, SE, SI,
S<, TE, EF, EJ, CF, CG, CI, C , GA, GV, GQ, GW, ME, ME, NE, SV,
TD, TG, EW, G4, GM, KE, LS, MW, Z, VA, SD, SE, SZ, TZ, UG, Z ,
ZW, A , AZ, EY, KG, KZ, MD, RJ, TJ, T

CA 2723540 A1 20091112 CA 2009-2723540 20090507
JS 20090281189 A1 20091112 JS 2009-437054 20090507
{R 2011010753 A 20110207 {E 2010-7027068 20090507
EP 2300408 Al 20110330 EP 2009—743053 20090507

R: AT, EE, EG, CH, CY, CZ, DE, DK, ««, «S, FI, FR, G3, GR, HR, HJ,
IE, IS, IT, LI, ET, LU, LV, MC, <, T, NL, NO, PE, PT, RO, SE,
SI, S<, TR, AL, EA, RS

CN 102015613 A 20110413 CV 2009—80116126 20090507
JP 2011519927 T 20110714 JP 2011—508505 20090507

PEIORITY APPLN. INFO.: US 2008—51509P P 20080508
WO 2009—US2818 W 20090507

SSIGNMENT HISTORY FOR US PATENT AVAILAELE IN LSUS DISPLAY FORMAT

3 There is provided a stable monohydra:e form of treprostinil and
pharmaceutical formulation comprising the same, method of making and using
the same. Treprostinil diethanolamide was dissolved in water and
converted to the title compound The monohydrate was more stable than the
anhydrous form at ambient temps.

IT 8l846—l9—7P ll739l8—57—4P

EL: PRP (Properties); SPN (Synthetic preparation); THU (Tqerapeutic use);
RIOL (1io1ogical study); PREP (Preparation); USES (Jses)

(preparation of treprostinil monohydrate for pharmaceu:ical formulations)
RN 8l846—l9—7 CAPLUS

CN Acetic acid, 2—[[(lR,2R,3aS,9aS)—2,3,3a,4,9,9a-1exa1ydro—2—hydroxy—l—[(3S)—
3—hydroxyoctyl]—lH—benz[f]inden—5—yl]oxy]— (CA IND«X NAM«)

A
A

Absolute stereochemistry. Rotation (—).
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O CO H
\\v// 2

RN 1173918—57—4 CAPLUS

CN Acetic acid, 2—[[(1R,2R,3aS,9aS)—2,3,3a,4,9,9a—hexahydro—2—hydroxy—1—[(38)-
3—hydroxyoctyl]—1H—benz[f]inden—5—yl]oxy]—, hydrate (1:1) (CA IND«X NAM«)

Absolute stereochemistry. Rotation (—).

Me ;

OH

HO

 

.'H2O

IT 830354—48—8

RL: RCT (Reactant); RACT (Reactant or reagent)
(preparation of treprostinil monohydrate for pharmaceutical formulations)

RN 830354—48—8 CAPLUS

CN Acetic acid, 2—[[(1R,2R,3aS,9aS)—2,3,3a,4,9,9a—hexahydro—2—hydroxy—1—[(38)-
3—hydroXyoctyl]—1H—benz[f]inden—5—yl]oxy]—, compd. with
2,2'—iminobis[ethanol] (1:1) (CA IND«X NAM«)

CM 1

CRN 8l846—l9—7
CMF C23 H34 O5

Absolute stereochemistry. Rotation (—).
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CM 2

CRN 111—42—2
CMF C4 H11 N 02

HO CH2 CH2 NH CH2 CH2 OH

R«b«R«NC« COUN1: 2 1{«R« AR« 2 CI_«D R«b«R«NC«S AVAILAELE FOR THIS
RECOED. ALL CITATIOVS AVAI.AEL« IN 1H« R« EORMAI

L10 ANSWER 4 OF 8 CAPLUS COPYEIG{T 2011 ACS on STV
ACCESSION NU EER: 2009:1263383 CAPLUS
DOCJ EN1 VUME«E: 151:440606

TIT.E- Pharmaceutica11y ac:ive comoounds with novel medical
uses and method of identifying sucq compounds

INVE\_OR(S): <uhn, Michael; Campillos, Monica; 3ork, Peer; Jensen,
Ears Juh1; Gavin, A1ne—C1aude; Petsalaki, Evange1ia;
Garcia Urda’es, Eduardo; Russel, Rob

PA1E\_ ASSIGV««(S) European Mo’ecu1ar %io1ogy Laboratory (EME.), Germany
SOUECE: PCT Int. App1., 1610p.

CODEN: PIXXD2
DOCJ EN1 IYPE: Patent

LANGUAGE: English
FAMIEY ACC. HUM. COUNT: 1
PATE\T IWFOR_ATION:

PATENT HO. KIND DA_E APPLICATION NO. DATE

WO 2009124755 A1 20091015 WO 2009—EP2620 20090408

W: AE, AG, AL, A , AO, AT, AU, A7, EA, EE, EG, EH, EE, EW, EY, E7,
CA, Ci, CN, CO, CR, CU, CZ, DE DK, 3 , DO, 37, «C, ««, «G, «S,
FI, G3, GD, GE, GH, GM, GT, HV {R, {J, ID, IL, IV, IS, JP, <E,
KG, < , <N, <P, KR, <7, LA, LC .K, .E, .S, .T, .J, .Y, A, 3,
ME, G, K, W, MW, X, MY, MZ WA, VG, WI, W0, HZ, O , PG, Pi,
PE, PT, EO, ES, RU, SC, SD, SE SG, S<, SL, S , ST, SV, SY, TJ,
1 , _V, 1R, 1., 1Z, JA, UG, US JZ, VC, VN, ZA, Z , ZW

RW: AT, EE, EG, Ci, CY, CZ, DE, D< ««, «S, EI, EE, GE, GE, HE, HJ,
IE, IS, IT, T, LU, .V, MC, M< T, HE, NO, PE, PT, RO, SE, SI,
S<, TE, EF, EJ, CF, CG, CI, C GA, GH, GQ, GW, ME, ME, NE, SW,
TD, TG, 3W, G4, GM, <E, LS, MW Z, WA, SD, SE, SZ, TZ, UG, Z ,
ZW, A , AZ, EY, KG, <Z, MD, RJ TJ, T

PEIORITY APPLN. INFO.: US 20 8—43292P P 20080408

OTHER SOURCE(S): .ARPAT 151:440606

A3 The invention provides a metqod for identifying a novel medical indication

CO2H
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of a pharmaceutically active compound The invention further provides novel
medical indications for several pharmaceutically active compds.
Specifically, compds. are provided for the prevention and treatment of a
disease or disorder treatable with a serotonin nor pin phrin r uptak
inhibitor (SNRI), a serotonin receptor antagonist, an estazolam, a
dopamine receptor antagonist, a dopamine receptor agonist, an L—type
calcium channel blocker, a s l ctiv strog n r c ptor modulator (SERM),
and an antihistamine. Also provided is a pharmaceutically active compound
for the prevention or treatment of tachycardia.

 

IT 8l846—l9—7, Treprostinil
RL: ADV (Adverse effect, including toxicity); PAC (Pharmacological
activity); THU (Therapeutic use); EIOL (Eiological study); USES (Uses)

(pharmaceutically active compds. with novel medical uses and method of
identifying such compds.)

RN 8l846—l9—7 CAPLUS

CN Acetic acid, 2—[[(lR,2R,3aS,9aS)—2,3,3a,4,9,9a—hexa1ydro—2—hydroxy—l—[(3S)—
3—hydroxyoctyl]—lH—benz[f]inden—5—yl]oxy]— (CA IND«X NAM«)

Absolute stereochemistry. Rotation (—).

//(CH2)4\i>//\\\Me ;

OH iI H

HO ‘

O\\V//CO2{

R«b«R«NC« COUNl: l l{«R« ARE l CI_«D R«b«R«NC«S AVAILABLE FOR THIS
RECOED. ALE CITATIONS AVAI.AEL« IN lH« Rn EORMAI

Ll0 ANSWER 5 OF 8 CAPLUS COPYEIGIT 20ll ACS on STN
ACCESSION NU AER: 2009:767l83 CAPEUS
DOCJ ENI WUMR«R: l5_:86694

II_.«: An improved process to prepare treprostinil
INVEW_OR(S): 3atra, Hitesh; Tuladhar, Sudersan M.; Penmasta, Raju;

Walsh, David A.

PA_EV_ ASSIGV««(S) Jni:ed Therapeutics Corporation, USA
SOURCE: PCT Int. Appl., 30pp.

CODEN: PIXXD2
DOCJ ENI TYPE: Patent

LANGJAGE: English
FAMIEY ACC. NUM. COUNT: l
PATENT INFOR.ATION:

PATENT NO. KIND DA_E APPLICATION NO. DATE

WO 2009078965 Al 20090625 WO 2008—USl3686 20081212

W: AE, AG, AL, A , AO, AT, AU, A7, EA, EE, EG, EH, ER, EW, EY, E7,
CA, Ci, CN, CO, CR, CU, CZ, DE, DK, 3 , DO, 37, «C, fifi, EG, ES,
FI, G3, GD, GE, GH, GM, GT, HM, {R, {J, ID, IL, IN, IS, JP, <3,
KG, K , KN, KP, KR, K7, LA, LC, .K, .E, .S, .T, .U, .Y, A, 3,
ME, MG, MK, MM, MW, MX, MY, MZ, NA, MG, MI, M0, M2, 0 , PG, Pi,
PE, PT, RO, RS, RU, SC, SD, SE, SG, S<, SL, SM, ST, SV, SY, TJ,
T , TN, TR, TT, TZ, UA, UG, US, JZ, VC, VN, ZA, zM, zw
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RW: AT, RE, RG, CH, CY, CZ, DE, DK, «E, «S, FI, FR, G3, GR, HR, HU,
IE, IS, IT, LT, LJ, EV, MC, MT, NE, NO, PE, PT, RO, SE, SI, SK,
TR, RF, RJ, CF, CG, CI, C , GA, GN, GQ, GW, ML, MR, NE, SN, TD,
TG, 3W, GH, GM, KE, .S, MW, MZ, NA, SD, SE, SZ, TZ, UG, ZM, ZW,
A , AZ, BY, KG, KZ, MD, RJ, TJ, T

CA 2710205 A1 20090625 CA 2008-2710205 20081212
{R 2010105852 A 20100930 {R 2010-7015955 20081212
EP 2252570 A1 20101124 EP 2008—861602 20081212

R: AT, RE, RG, CH, CY, CZ, DE, DK, «E, «S, FI, FR, G3, GR, HR, HU,
IE, IS, IT, EI, LT, LU, LV, MC, T, NL, NO, PL, PT, RO, SE, SI,
S<, TR, AL, 3A, MK, RS

JP 2011506599 T 20110303 JP 2010—539440 20081212
US 20090163738 A1 20090625 US 2008—334731 20081215
IN 2010CN03640 A 20101015 IN 2010—CN3640 20100615
CN 101903324 A 20101201 CN 2008—80121181 20100617

PRIORITY APPLN. INFO.: US 2007—14232P P 20071217
WO 2008—US13686 W 20081212

ASSIGNMENI {IS_ORY FOR US PATENT AVAILARLE IN LSUS DISPLAY FORMAT

OTHER SOURCE(S): MARPAT 151:86694

A3 This present invention relates to an improved process to prepare
orostacyclin derivs. One embodiment provides for an improved process to
conver: a benzindene trio; to treprostinil via salts of treprostinil and
:o purify treprostinil.

IT 81846—19—7P

RL: PRP (Properties); SPN (Synthetic preparation); THU (Therapeutic use);
RIOL (Riological study); PREP (Preparation); USES (Jses)

(imoroved process to preoare treprostinil)
RN 81846—19—7 CAPLUS

CN Acetic acid, 2—[[(1R,2R,3aS,9aS)—2,3,3a,4,9,9a-1exa1ydro—2—hydroxy—1—[(3S)—
3—hydroxyoctyl]—1H—benz[f]i1den—5—yl]oxy]— (CA INDEX NAME)

Absolute stereochemistry. Rotation (—).

//(CH2)4\iL//\\\Me ;

OH ?
‘ H

HO §

O\\v//CO2{

REFERENCE COUNl: 4 l{«Rn ARE 4 CI_«D REFERENCES AVAILARLE FOR THIS
RECORD. ALE CITATIONS AVAI.ARL« IN lH« RE bORMAl

L10 ANSWER 6 OF 8 CAPLUS COPYRIG{T 2011 ACS on STN
ACCESSION NU RER: 2009:244077 CAPEUS
DOCJ EN1 NUMR«R: 150:382562

1I_.«: Crystallization Process Development for a Stable
Polymorph of Treorostinil Diethanolamine (UT—15C) by
Seeding

AUT{OR(S): 3atra, Hitesh; Penmasta, Raju; Phares, Kenneth;
Staszewski, James; Tuladhar, Sudersan M.; Walsh, David
A.

CORPORATE SOURCE: Research and Development Department, United
Therapeutics Corporation, Silver Spring, MD, 20910,
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USA

SOJRCE: Organic Process Research
& Development (2009), 13(2),

242-249

CODEN: OPRDFK; ISSN: 1083-6160
JQLISHH
OCUMLN
AVGUAGI:

_YP .3.

L*J|—P‘HUm UJ

invoj

(XRPD)

quality and
other gave lighter and fly—away particles.
particles in heptane converted them to denser partic;

Process development of treprostini;
_ved the development of crystal

polymorph and morphol.
by differential scanning calorimetry

and thermogravimetric anal.
were developed to produce the thermodynamical_y stabj

American Chemical Society
Journal

English
diethanolamine salt (UT—15C)

_lization and slurry protocols to address the
control issues. Two forms of UT—15C were evaluated

(DSC), X—ray powder diffraction
(TGA). Two crystallization solvent systems

7 _e form in high
One solvent system gave dense particles while the

Slurrying the lighter
es. The protocol was

yield.

executed successfully on large—scale cGMP batches.
IT 830354—48—8

RL: PRP

(Uses)

(crystalj

(Properties); USESTHU RIOL(Therapeutic use); (?iologica1 study);

_ization process development for a stable polymorph of treprostinil
diethanoj

RN 830354—48—8
CN Acetic acid,

_amine (UT—15C) by seeding)
CAPLUS

2—[[(1R,2R,3aS,9aS)—2,3,3a,4,9,9a—hexahydro—2—hydroxy—1—[(38)-

 

3—hydroXyoctyl]—1H—benz[f]inden—5—yl]oxy]—, compd. with
2,2'—iminobis[ethanol] (1:1) (CA IND«X NAM«)

CM 1

CRN 81846—19—7
CMF C23 H34 O5

Absolute stereochemistry. Rotation (—).

//(CH2)4 5
Me ;

OH 3
‘ HHO 1

O CO H
\\v// 2

CM 2

CRN 111—42—2
CMF C4 H11 N O2

HO CH2 CH2 NH CH2 CH2 OH

R«b«RfiNCfi COUNl: 34 l{fiRfi AR« 34 CIl«D R«b«RfiNCfiS AVAILAR.? FOR THIS
RECORD. ALL CITATIONS AVAILARL« IN l{« R« bORMAl

SteadyMed - Exhibit 1002 - Page 141



SteadyMed - Exhibit 1002 - Page 142

L10 ANSWER 7 OF 8 CAPLUS COPYRIGHT 2011 ACS on STN
ACCESSION NU EER: 2007:1242874 CAPLUS
DOCJ EN1 NUME«E: 147:491667

1I_.«: Osmotic drug delivery system comprising prostacylin
INVEN_OR(S): <idane, Argaw; 3hatt, Padmanabh P.
PA_EN_ ASSIGN««(S): Spernus Pharmaceuticals, Inc., USA
SOURCE: J.S. Pat. Appl. Publ., 16 pp.

CODEN: USXXCO
DOCJ EN1 IYPE: Patent

LANGJAGE' English
FAMIEY ACC. NUM. COUNT: 1
PATENT INFOR.ATION:

PATENT No. KIND DATE APPLICATIoN NO. DATE

US 20070254032 A1 20071101 US 2006—412100 20060427
CA 2649243 A1 20071108 CA 2007-2649243 20070426
WO 2007127216 A2 20071108 WO 2007—US9969 20070426
No 2007127216 A3 20071227

W: AE, AG, AL, A , AT, AU, AZ, EA, EE, EG, EH, EE, EN, EY, E7, CA,
C4, CN, CO, CE, CU, CZ, DE, 3<, 3 , 37, «C, ««, «G, «s, PI, GE,
GD, GE, GH, G , GT, HN, 4E, 41, ID, IL, IN, IS, JP, <E, <G, K ,
KN, <P, <R, <7, .A, LC, .<, .E, .s, .T, .U, .Y, A, 3, G, M<,
MN, N, X, Y, z, NA, NG, NI, No, Nz, OM, PG, P4, PE, PT, Ro,
Rs, EJ, SC, s3, SE, sG, s<, sE, s , sv, sy, TJ, T , TN, TR, TT,
TZ, JA, JG, JS, JZ, VC, VN, ZA, z , ZW

RW: AT, EE, EG, C4, CY, CZ, DE, 3<, ««, «s, PI, PE, GE, GE, HU, IE,
IS, IT, .T, .1, V, MC, T, N., P., PT, Ro, SE, SI, s<, TR, 3F,
EJ, CF, CG, CI, CM, GA, GN, GQ, GN, L, MR, NE, sN, TD, TG, EN,
GH, G , <E, .s, MN, MZ, NA, s3, sE, sz, TZ, UG, z , ZW, AM, AZ,
BY, <G, <2, MD, EU, TJ, T , AP, «A, «P, OA

EP 2010189 A2 20090107 EP 2007—755989 20070426

R: AT, EE, EG, C4, CY, CZ, DE, D<, ««, «s, PI, PR, GE, GR, HU, IE,
IS, IT, .I, LT, .U, Lv, C, MT, NE, PL, PT, RO, SE, SI, SK, TE,
AL, EA, 4R, M<, Es

JP 2009535337 T 20091001 JP 2009—507767 20070426
IN 2008DN09177 A 20090327 IN 2008—DN9177 20081103
KR 2009038392 A 20090420 KR 2008-7028877 20081126
CN 101466384 A 20090624 CN 2007—80019545 20081127

PEIoRITY APPLN. INFO.: US 2006—412100 A 20060427
WO 2007—US9969 W 20070426

SSIGNMENT HISTORY FOR US PAlEN_ AVAILAELE IN LSUS DISPLAY FORMAT

E This invention relates to an oral osmotic pharmaceutical delivery system
comprises a highly water—soluble drug exhibiting an erratic or an incomplete
release profile when formulated in a elementary osmotic pump delivery
system and at least one release enhancing agent. Thus, osmotic tablet was
prepared comprising treprostinil diethanolamine 0.65%, xylitol 41.0%,
Maltrin M150 (wet) 1.4%, Maltrin M150 (dry) 48.20%, sodium lauryl sulfate
5.0%, and meglumine 3.0%.

IT 81846—19—7D, Treprostinil, derivative 830354—48—8
RE: PKT (Pharmacokinetics); PRP (Properties); THU (Therapeutic use); 3IOL
(3iological study); USES (Uses)

(osmotic drug delivery system comprising prostacylin)
RN 81846—19—7 CAPLUS

CN Acetic acid, 2—[[(1R,2R,3aS,9aS)—2,3,3a,4,9,9a—hexa1ydro—2—hydroxy—1—[(3S)—
3—hydroxyoctyl]—1H—benz[f]inden—5—yl]oxy]— (CA INDEX NAME)

A
A

Absolute stereochemistry. Rotation (—).
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RN

CN

Absolute stereochemistry.

/ <cH2>4%Me 1

H

830354—48—8

Acetic acid,

3—hydroXyoctyl]—1H—benz[f]inden—5—yl]oxy]—,
2,2'—iminobis[ethanol]

CM 1

CRN 81846—19—7
CMF C23 H34 O5

O

HO

CM 2

CRN
CMF

111—42—2

C4 H11 N O2

CAPLUS

2—[[(1R,2R,3aS,9aS)—2,3,3a,4,9,9a—hexahydro—2—hydroxy—1—[(38)-

 
O CO H
\\v// 2

(1:1)

Rotation (—).

 

HO CH2 CH2 NH CH2 CH2 OH

L10
ACC
DOC

ANSWER 8 OF 8
ESSION NU 2 ER:

QtJ 3N1 NUM
11....

INV;W_OR(S):
PA.

SOU

DOC

RC3:
3V. ASSIGV«.

J 2N1 lYP L.

CAPLUS
2005:76235
142:170431

compd.
(CA IND«X NAMfi)

COPYRIGHT 2011 ACS on STN
CAPLUS

with

Comoounds and methods for delivery of prostacyclin
analogs
Phares, Ken;

PCT Int. Appl.,
CODEN: PIXXD2
Patent

Mottola,

Uni:ed Therapeutics Corporation,

David

122 pp.

USA
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LANGUAGE: English
FAMILY ACC . NUM. COUNT: 1
PATENT INFORMATION:

PATENT NO. KIND DATE APPLICATION NO. DATE

WO 2005007081 A2 20050127 WO 2004-US16401 20040524
WO 2005007081 A3 20050414

W: AE, AG, AL, A , AT, AJ, A7, EA, EE, EG, EE, EN, 3Y, 37, CA, CH,
CN, CO, CR, CJ, CZ, DE, DK, DM, 37, «C, «E, «G, as, bI, G3, GD,
GE, GH, GM, 4E, 41, ID, IL, IN, Is, JP, <E, <G, <P, <R, KZ, LC,
.<, .R, Ls, .T, .1, Lv, MA, D, G, <, N, N, X, z, NA, NI,

NO, Nz, OM, PG, P4, PE, PT, EO, EU, sC, s3, sE, sG, SK, sE, SY,
IJ, IM, IN, IE, II, Iz, UA, JG, JS, JZ, VC, VN, YU, zA, z , ZW

RW: 3W, GH, GM, <E, .s, MN, Mz, NA, sD, sE, sz, Tz, JG, zM, ZW, A ,
Az, 3Y, KG, <2, 3, RJ, IJ, I , A_, EE, EG, C4, CY, CZ, DE, D<,
«E, «s, PI, PE, G3, GE, HU, IE, I_, 1-, C, NE, PL, PT, RO, sE,
sI, SK, TR, EF, EJ, CF, CG, CI, CM, GA, GN, GO, GN, ML, ME, NE,
sN, TD, TG

CA 2526534 A1 20050127 CA 2001-2526534 20010521
CA 2526534 C 20110712
CA 2736406 A1 20050127 CA 2001-2736406 20010521
JS 20050085540 A1 20050421 JS 2001-851481 20010521
JS 7417070 32 20080826
EP 1628654 A2 20060301 EP 2001—776l04 20010521

R: AT, EE, CH, DE, DK, Es, FR, G3, GE, IT, LI, LU, NL, sE, MC, PT,
IE, sI, F1, RO, CY, TR, EG, C7, flfl, HL, PL, SK

CN 1822826 A 20060823 CN 2001-80020569 20010521
CN 100558351 C 20091111
JP 2007501281 T 20070125 JP 2006-533395 20010521
CN 101265226 A 20080917 CN 2008-10086199 20010521
CN 101780092 A 20100721 CN 2009—10178738 20010521
US 20050282901 A1 20051222 JS 2005-189072 20050726
KR 2006021862 A 20060308 <3 2005-7022319 20051122
IN 2005KN02621 A 20070727 IN 2005—KN2621 20051219
IN 247151 A1 20110401
US 20070078182 A1 20070405 -8 2006-603124 20061122
US 7384978 32 20080610
US 20070078095 A1 20070405 CS 2006-603219 20061122
US 20070082948 A1 20070412 CS 2006-603116 20061122
US 7544713 32 20090609
US 20080249167 A1 20081009 CS 2008-78955 20080408
Us 20110118213 A1 20110519 -s 2011-13155 20110125

PRIORITY APPLN. INFO.: Cs 2003—472407P P 20030522
CA 2004-2526534 A3 20040524
CN 2004-80020569 A3 20040524
-s 2004—851481 A1 20040524
NO 2004—Us16401 N 20040524
-s 2005—189072 A1 20050726
-s 2006—603124 A3 20061122

AssIGNMENT 4IsTORY FOR Us PATENT AVAILAELE I\ LsUs DISPLAY FORMAT

OTHER sOURCE(s): MARPAT 142:170431
GI
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A3 This invention pertains generally to prostacyclin analogs and methods for

their use in promoting vasodilation, inhibiting plate’et aggregation and
thrombus formation, stimulating thrombolysis, inhibiting cell
proliferation (including vascular remodeling), providing cytoprotection,
preventing atherogenesis and inducing angiogenesis. The present compds.
can be used to treat pulmonary hypertension. Generally, the compds. and
methods of the present invention increase the oral bioavailability and
circulating concns. of treprostinil when administered orally. Compds. of
the present invention have formula (I) wherein, R1 is independently
selected from the group consisting of H, subs:ituted and unsubstituted
benzyl groups, and groups wherein OR are subs:ituted or unsubstituted
glycolamide esters; R2 and R3 may be the same or different and are
independently selected from the group consisting of H, phosphate and
groups wherein OR2 and OR3 form esters of amino acids or proteins, with
the proviso that all of R1, R2 and R3 are not H. The present methods can
also comprise administering pharmaceutically effective amount of a
p—glycoprotein inhibitor with the prostacyclin analogs.

IT 8l846—l9—7, Treprostinil
RL: BSU (Biological study, unclassified); PKT (Pharmacokinetics); RCT
(Reactant); RIOL (Riological study); RACT (Reactant or reagent)

(compds. and me:hods for delivery of prostacyclin analogs for treatment
of diseases sucn as pulmonary hypertension togetner with p—glycoprotein
inhibitors)

RN 8l846—l9—7 CAPLUS

CN Acetic acid, 2—[[(lR,2R,3aS,9aS)—2,3,3a,4,9,9a—hexanydro—2—hydroxy—l—[(38)-
3—hydroxyoctyl]—lH—benz[f]inden—5—yl]oxy]— (CA TND«X NAM«)

Absolute stereochemistry. Rotation (—).

Me ;

OH

HO

 
O CO H
\\V// 2

IT 830354—48—8

RL: PAC (Pharmacological activity); PKT (Pharmacokinetics); PRP
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(Properties); THU

 

(Therapeutic use); RIOT. (2 T s
.1

%iological study); US (Uses)
(compds. and methods for delivery of prostacyclin analogs for treatment
of diseases such as pulmonary hypertension together with p—glycoprotein
inhibitors)

RN 830354—48—8 CAPLUS

CN Acetic acid, 2—[[(1R,2R,3aS,9aS)—2,3,3a,4,9,9a—hexahydro—2—hydroxy—1—[(38)-
3—hydroXyoctyl]—1H—benz[f]inden—5—yl]oxy]—, compd. with
2,2'—iminobis[ethanol] (1:1) (CA IND«X NAM«)

CM 1

CRN 81846—19—7
CMF C23 H34 05

Absolute stereochemistry. Rotation (—).

/ (CH2)4 5
Me ;

OH i« H

HO ‘

O CO H
\\v// 2

CM 2

CRN 111—42—2
CMF C4 H11 N 02

HO CH2 CH2 NH CH2 CH2 OH

OS.CITING REF COUNT: 3 _ -I*.R*. AR*. 3 CAP .US 3{':'.CO3{DS 1-1A1 CILL lHIS RLCORD

(5 CITINGS)
R*.J:*.R*.NC*. COUNl: l _ -I*.R*. AR*. 1 CI. «D R*.J:*.R*.NC*.S AVAIT.A'%T.'?‘. FOR THIS

RECORD. ALL CIf"ATIO\TS AVAI .A'¥T.*. IN 1H*. R*. J:ORMAl
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Application/Control No. Applicant(s)/Patent Under
Reexamination

Search NOTES 12334731 BATRA ET AL.

Examiner Art Unit

Yevgeny Valenrod 1621

SEARCHED

     

SEARCH NOTES

‘ 

INTERFERENCE SEARCH

/YEVEGENY VALENROD/
Examiner.Art Unit 1621
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Application/Control No. Applicant(s)/Patent Under
Reexamination

Index Of Claims 12334731 BATRA ET AL.

Examiner Art Unit

YEVEGENY VALENROD 1621

Non-ElectedCancelled Appeal I ill I
E Allowed E Restricted l E Objected

I:I T.D. El R.1.47I] 0 ‘U>El Claims renumbered in the same order as presented by applicant

CLAIM DATE

Final Original 09/14/2011
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,1

Atty. Dkt. No. 080618-0629

IN THE UNITED STA TES PA TENTAND TRADEMARK OFFICE
 

. Applicant: Hitesh BATRA et al.

.,-’ Title: AN IMPROVED PROCESS TO PREPARE TREPROSTINIL, THE
ACTIVE INGREDIENT IN REMODULIN®

Appl. No.: 12/334,731

Filing Date: 12/15/2008

Examiner: Yevgeny Valenrod

Art Unit: 1621 0

Copf. No.: 8804

INFORMATION DISCLOSURE STATEMENT

UNDER 37 CFR §l.56

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

Submitted herewith on Form PTO/SB/08 is a listing of documents known to

Applicants in order to comply with Applicants‘ duty of disclosure pursuant to 37 CFR §1.56.

A copy of each non-U.S. patent document and each non—patent document is being

submitted to comply with the provisions of37 CFR §1.97 and §l.98.

The submission of any document herewith, which is not a statutory bar, is not

intended as an admission that such document constitutésprior art against the claims of the

present application or that such document is considered material to patentability as defined in

2 37 CFR §1.56(b). Applicants do not waive any rights to take any action which would be '

appropriate to antedate or otherwise remove as a competent reference any document which is

determined to be a primafacie art reference against the claims of the present application.

19/13/2911 CCHAU1 99999922 12334731
1 11221995 ' 18-96 DP

WASH_8318892.1 _1 _
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Atty. Dkt. No. 080618-0629

TIMING OF THE DISCLOSURE

The listed documents are being submitted in compliance with 37 CFR §l.97(c), before

the mailing date of any of a final action under 37 CFR §1.l 13, a notice of allowance under 37

CFR §1.31 1, or an action that otherwise closes prosecution in the application.

RELEVANCE OF EACH DOCUMENT

Any document listed on the attached PTO/SB/08 was cited as being relevant during

the prosecution of the International Application No. PCT/US2011/38946, a copy of which is

submitted herewith. An English-language abstract of foreign-language Document C4 is

provided.

Applicants respectfiilly request that each listed document be considered by the

Examiner and be made of record in the present application and that an initialed copy of Form

PTO/SB/08 be returned in accordance with MPEP §609.

FEE

A credit card payment form in the amount of $180.00 is enclosed to cover the fee

associated with an information disclosure statement under 37 CFR §1.97(c).

The Commissioner is hereby authorized to charge any additional fees which may be

required regarding this submission under 37 C.F.R. §§ 1.16-1.17, or credit any overpayment,

to Deposit Account No. 19-0741.

Respectfully submitted,

 OCT 1 2 2011
Date

FOLEY & LARDNER LLP Alexey V. Saprigin

Customer Number: 22428 Attorney for Applicant

Telephone: ' (202) 295-4632 . Registration No. 56,439
Facsimile: (202) 672-5399

WASH__8318892.1 _2_
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PTO/SB/08 (09-06)
Approved for use through 03/31/2007. 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 unless it contains a valid
OMB control number. .

Complete if Known ' ~

A lication Number 12/334,731 '_

— Substitute for form 1449/PTO

INFORMATION DISCLOSURE

 C
M!

V)ro

STATEMENT BY APPLICANT

- —D :

ate Submitted October 12, 2011 Art Unit 1621 ‘A
use as man sheets as necessa Examiner Name Yeven Valen o ,, __ ‘_ _

Attorney Docket Number 080010-0620 ““*""

U.S. PATENT DOCUMENTS

D tN b Pages. Columns, Lines.
ocumen um er Publication Date Name of Patentee or Applicant of Where Relevant

Number-Kind C0de2 (if MM—DD-YYYY Cited Document Passages or Relevant
known) Figures Appear

2004/0176645 A1 09/09/2004 Moriar_ty et al.
4,424,376 A 01/03/1984 Moniot et al.

4,463,183 A 07/31/1984 Has|an_g_er, Martin F.

   
 
 

 
  
 

FOREIGN PATENT DOCUMENTS
Pages, Columns, Lines,

Examiner ‘ F0_|'ei9|'l Patenl_D00Umen1 Publication Date Name of Patentee or where Relevant
Initials‘ . COUNTY COGIE Number ' MM-DD-YYYY Applicant of Cited Documents Passages or RelevantKind Code (ifknown) Figures Appear

EP 0 004 335 A2 10/03/1979 Hoechst AG

WO 2009/117095 A1 09/24/2009 I Arena Pharmaceuticals, lnc.

NON PATENT LITERATURE DOCUMENTS

E , include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
,nf':‘S'T°r item (book, magazine, journal, serial, symposium. catalog, etc.) date, page(s), vo|ume—lssue

' number(s), publisher, city and/or country where published.

Examiner Date
Signature "Considered

‘EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. 1 Applicant's unique citation designation number (optional). 2 See Kinds Codes of
USPTO Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document. by the two-letter code (WIPO Standard ST.3). 4 For
Japanese patent documents. the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 6 Applicant is to place a check mark here if English languageTranslation is attached. -

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U_S_C, 122 and 37 CFR 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. “.0. Box 1450. Alexandria. VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissioner for Patents, P.0. Box 1450, Alexandria, VA 22313-1450.

 

If you need assistance in completing the form, call 1-800-PTO-9199 (1-300-735-9199) and Select option 2.
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

. STEPHEN B. MAEBIUS
PCT

FOLEY 8: LARDNER LLP
3000 K STREET NW NOTIFICATION OF TRANSMITTAL OF
SUITE 000 ' THE INTERNATIONAL SEARCH REPORT AND
WASH. NG1-ON, DC 2000-, THE WRITTEN OPINION OF THE INTERNATIONAL

SEARCHING AUTHORITY, OR THE DECLARATION

(PCT Rule 44.1)

 

 
 
 

 
 Date of mailing

(day/month/year) 1 6 . '  
 
 

 

 

 
Applicant’s or agent's file reference
080618-0953

lntemational application No.

PCT/US 1 1/38946

APPUCBHI UNITED THEHAPEUTICS CORPORATION

 FOR FURTHER ACTION See paragraphs l and 4 below

  
 

 
 

lntemational filing date

(day/MOW’/yea’) 02 June 201 1 (O2.06.201 1)

 
  The applicant is hereby notified that the international search report and the written opinion of the lnternational Searching

Authority have been established and are transmitted herewith.

Filing of amendments and statement under Article 19:
The applicant is entitled, ifhc so wishes, to amend the claims of the international application (see Rule 46):

When? The time limit for filing such amendments is normally two months from the date of transmittal of the
international search report.

Where? Directly to the lntemational Bureau ol"WlPO, 34 chcmin des Colombettcs
l2ll Geneva 20, Switzerland, Facsimile No.: +4l 22 338 82 70

For more detailed instructions, see PCT/Ipp/icar1!'s Guide, lntemational Phase, paragraphs 9.004 — 9.01 l.

 
  
  
  

  
 2. El The applicant is hereby notified that no international search report will be established and that the declaration under

Article l7(2)(a) to that effect and the written opinion of the lntemational Searching Authority are transmitted herewith.  
 3. El With regard to any protest against payment of(an) additional fee(s) under Rule 40.2, the applicant is notified that:

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

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

 

4. Reminders

The applicant may submit comments on an informal basis on the written opinion of the lntcmational Searching Authority to the
lntemational Bureau. The lntcmational Bureau will send a copy of such comments to all designated Ofiiccs unless an
international preliminary examination report has been or is to be established. Following the expiration of 30 months from the
priority date, these comments will also be made available to the public.

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

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed
acm for_entry into the national phase before those designated Offices.

In respect of other designated Offices, the time limit of 30 months (or later) will apply even if no demand is filed within 19months.

For details about the applicable time limits, Office by Office, see www.wipo.int/pct/en/texts/time_limits.htrnl and the
PCTApplican!'s Guide, National Chapters.

  

  
  
  
  

  
  
  
  

Name and mailing address of the lSA/ _ Authorized officer

Mail Stop PCT, Attn: ISA/US Lee W. YoungCommissioner lor Patents

PO. Box 1450. Alexandria, Virginia 22313-1450 PCT Helpdesk: 571-272-4300

Facsimile No. 571-273-3201 Telephone No. P37 °5"’ 57""’72"’77‘

Fonn PCT/lSA/220 (July 2010)
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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
o3o51a.o953 ACHON as well as, where applicable, item 5 below.

lntemational application No. International filing date (day/month/fyear) (Earliest) Priority Date (day/month/year)

PCT/US 11/38945 02 June 2011 (02.06.2011) 03 June 2010 (03.06.2010)

Applicant
UNITED THERAPEUTICS CORPORATION

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

This international search report consists of a total of sheets.
El It is also accompanied by a copy of each prior art document cited in this report.

l. Basis of the report

a. With regard to the language, the international search was carried out on the basis of:

the international application in the language in which it was filed.

D a translation of the international application into which is the language of
a translation fumished for the purposes of international search (Rules l2.3(a) and 23.l(b)).

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

Certain claims were found unsearchable (see Box No. II).

Unity of invention is lacking (see Box No. III).

4. With regard to the title,

E the text is approved as submitted by the applicant.
Ci the text has been established by this Authority to read as follows:

5. With regard to the abstract,

E] the text is approved as submitted by the applicant.

K‘ 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.

D as suggested by the applicant.
5 as selected by this Authority, because the applicant failed to suggest a figure.
D as selected by this Authority, because this figure better characterizes the invention.

b. [:1 none of the figures is to be published with the abstract.

Form PCT/lSA/2l0 (first sheet) (July 2009)
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[nternafigna] application No.

PCT/US 11/38946

Box No. IV Text of the abstract (Continuation ofitem 5 of the first sheet)

A method is disclosed for preparing a synthetic intennediate for treprostinil via a stereoselecttve alkyne addition reaction using a chiral
inducing agent. Also described are methods of preparing treprostinil or a pharmaceutically acceptable salt thereof comprising the alkyne
addition reaction as well as novel intemwediates useful for synthesis prostacyclin derivatives. A functional alcohol protecting group
protects the alcohol group from panicipating in reactions that are occurring in other pans of the molecule. The intermediate is later
deprotected prior to conversion and hydrolyzing to obtain the final treprostinll product.

Form PCT/ISA/210 (continuation of first sheet (3)) (July 2009)
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INTERNATIONAL SEARCH REPORT Intemagjonal appficmion N0‘
PCT/US 11/38946

A. CLASSIFICATION OF SUBJECT MATTER

IPC(8) - C070 62/00, 65/00 (2011.01)
US PC - 562/466

According to International Patent Classification (IPC) or to both national classification and lPC
B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)USPC~ 562/466

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
USPC- 514/569, 571. 573 (see search terms below)

Electronic data base consulted during the international search (name of data base and, when: practicable, search terms used)
Pubwest (US Pat, PgPub, EPO, JPO), Googlescholar (PL. NPL), FreePatenlsOnline (US Pat, PgPub, EPO, JPO, WIPO, NPL);
search terms: Ireprostinll, prostacylcin, epoprostanol, PGIZ, remodulin, tyvaso, chiral, deprotect, protect, leave, hydrogenate, TBDMS,
methylenaephednn. tetrahydroluranyl, stereoselec, benzyl, zinc

C. DOCUMENTS CONSIDERED TO BE RELEVANT 1

Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No,
US 2002/0173672 A1 (MOFUARTY et al.) 21 November 2002 (21.11.2002) para [0006]-[0012], 1-4, 10-19, 25-28
[ooze], [c053], [oo57], [oo74]; pg 4-6 ._...............-....

7-9, 20-24, 29-30

US 2004/0176645 A1 (MOFIIARTY et al.) 09 September 2004 (09.09.2004), para [O0O6], [0027], 1, 5-6
l0032]. l0047]. [0048]

29-30

W0 2009/1 17095 A1 (TRAN at at.) 24 September 2009 (24.09.2009) pg 2, In 17 lo pg 3, In 24; 7-9, 20-24
pg97, ln24 to pg 98,ln 35:P9106,ln36topg1t6,ln8

US 4,463,183 A (HASLANGER) 31 July 1984 (31.07.1984) col 4-25

US 4,424,376 A (MONIOT et al.) 08 January 1984 (03.01.1984) col 2-10

EP 0 004 335 A2 (BARTMANN el al.) 14 March 1979 (14.03.1979) pg 1-25

[3 Further documents are listed in the continuation of Box C. D

Spccm °"“"3°"i°5 °f ‘med d°°‘”“e'"5’ “'1” later document published after the international filing date or riority
document defining the general state of the art which is not considered date and not in conflict with the eplplication but cited to un erstandto be ofpaiticular relevance the principle or theory underlying e invention

;:_arlier application or patent but published on or after the international "x" document of particular relevance; the claimed invention c_annot_be11108 d3“? considered novel or cannot be considered to involve an inventive
document which may throw doubts on priority claim(s) or which is 5'91’ when ‘he d°°“m¢“' i5 ‘3k¢“ 310'“
cited_ t|o establish the ppbgcation date of another citation or other ..Y.. document of paniculm, relevance: me claimed invcmion “mm be
spec” reason (35 spec’ ‘C ) considered to involve an inventive step when the document is
documcnt |’¢f=l1'i|1g 10 fin Oral disclosufc. U56. exhibition or other combined _with one or more other such documents, such combinationmean! being obvious to a person skilled in the art

?h0:|;,l:l_1§:iYt;)lal;i!leSi‘1:7;ii[pnf;(‘)ir to the intemational filing date but later than document member of the same pawn! family
Date of the actual completion of the international search Date of mailing of the international search report

06 September 2011 (06.09.2011) 1 6 S E P
Name and mailing address of the ISA/US Authorized officer:

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Lee W. Young
P.O. Box 1450, Alexandria. Virginia 22313-1450 Pcr Heipaesiu sn.21243oo
Facsimile N0- 571-273-3201 PCT osp: 571-272-777»:

Fomi PCT/ISA/210 (second sheet) (July 2009)
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I - PATENT COOPERATION TREATY

From the , -
INTERNATIONAL SEARCHING AUTHORITY

  PCT

WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY

To, STEPHEN B. MAEBIUS
FOLEY & LARDNER LLP

3000 K STREET, NW
SUITE 600

WASHINGTON, DC 20007

  
  
 

 
 
 

(PCT Rule 43bis.l)

 
 
 

 

Date of mailing

(day/month/year) 1 6 S E P

  
 

 

 
 

International application No. lntemational filing date (day/month/year)

PCT/US 11/38946 02 June 2011 (02.06.2011)

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

lPC(8) - C07C 62/00, 65/00 (201 1.01)
562/466

Priority date (day/month/year)

03 June 2010 (03.06.2010)

 

  
   Box No. I Basis ofthe opinion  

   Box No. II
 Priority

 Box No. II] Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

  Box No. IV Lack ofunity of invention

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

 

 

  Box No. VI Certain documents cited

   Box No. VII Certain defects in the international application

 
 

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 66.1 bis(b) that written
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 th [PEA

a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Fom
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.  

 
For further options, see Form PCT/ISA/220.

Name and mailing address of the ISA/US Date of completion of this opinion Authorized officer:

Mail Stop PCT. Ann: ISA/US Lee W Young
g.°d>1.1i$2:0,kXI;x‘I:3§a, wrginia 223131450 06 September 201 1 (06'O9'2O1 1)
Facsimile No. 571-273-3201 PCT osp: 571-272-7774

PCT Helpdesk: 571-272-4300 
Form PCT/ISA/237 (cover sheet) (July 201 I)
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  lntemational application No.
PCT/US 1 1/38946  'wRITTI~:N OPINION or THE

INTERNATIONAL SEARCHING AUTHORITY

Box No. I Basis of this opinion

I. With regard to the language, this opinion has been established on the basis of:  
 [E the international application in the language in which it was filed.  
 D atranslation of the international application into which is the language of a

translation furnished for the purposes ofintemational search (Rules l2.3(a) and 23.l(b)).  

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

  
  3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been

established on the basis ofa sequence listing filed or furnished:  
  a. (means)

D on p8pCl'

D in electronic form
  

  

 
b. (time) 

I: in the international application as filed  
 E] together with the international application in electronic form  
 D subsequently to this Authority for the purposes of search
 

  4. E] In addition, in the case that more than one version or copy ofa sequence listing has been filed or furnished, the required
statements that the infonnation in the subsequent or additional copies is identical to that in the application as filed or
does not go beyond the application as filed, as appropriate, were furnished. 

 5. Additional comments:
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' VVRHJTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/Us 11/38946

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

Statement

Novelty (N) 7-9, 20-24. 29-30

1-6, 10-19, 25-28

Inventive step (IS)

Industrial applicability (IA)

2. Citations and explanations:
Claims 1-4, 10-19 and 25-28 lack novelty under PCT Article 33(2) as anticipated by US 2002/0173672 A1 to Moriarty et al. (hereinafter
'Moriany '672').

Regarding Claims 1 and 10, Moriarty '672 discloses a method of preparing a compound represented by the following structural Formula
(A) (para [0006]; pg 4, see intennediary 5):
P1 is an alcohol protecting group (para [OOOS]. [0012], and [0O53], see OR1, wherein R1 is RBDMS or THP);
R is -(CH2)nX; X is H, phenyl, -CN, -OR1 or COOR1; R1 is an alkyl, THP, TBDMS or a unsubstituted or substituted benzyl group; and n is
1,2 or 3 (para [0006]-[C010], see Z(CH2)nX, such that Z is O, R is ~(CH2)nX, wherein X is OR9, n is 1, 2, or 3, and R9 is THP or TBDMS).

Regarding Claim 2, Moriarty '672 further discloses that Ft is (CH2)nCOOFl1, wherein R1 is an alkyl (para [0006], [O008], and [OOOS], see
Z(CH2)nX, such that Z is O, R is -(CH2)nX, wherein X is OR9, n is 1, 2, or 3, and R9 is THP or TBDMS) or a unsubstituted or substituted
benzyl group.

Regarding Claim 3, Moriarty '672 further discloses that R1 is C1-C5 alkyl (para [0O10]).

Regarding Claim 4, Moriarty '672 further discloses that R1 is benzyl (para [0008], see aryl.).

Regarding Claim 11, Moriarty '672 further discloses:
(1) reacting the compound of structural fonnuta (A) with an alcohol protecting group to form a compound represented by structural formula
(ll) (D9 4-6):
(2) converting the compound of structural formula (II) to a tricyclic compound represented by structural formula (III) (pg 4»5);
(3) hydrogenating the tricyclic compound of structural fonnula (III) to form a hydrogenated tricyclic compound represented by structural
formula (IV) (pg 4-6, See intermediary step 8);
(4) reacting the compound of structural formula (IV) with a reducing agent to form a compound represented by structural formula (V) (pg 4

(5) deprotecting the compound of structural represented by structural formula (VI) (pg 4-6);
(6) converting the compound represented by structural formula (VI) to a compound represented by structural formula (VII) (pg 4-6);
(7) reacting the compound represented by structural formula (Vll) with X1 (CH2)mCN to form a compound represented by structural
formula (VIII) (pg 4-6, See intermediary step 9);
(8) hydrolyzing the compound of Structural Formula (VIII) to form the compound represented by Structural Formula (IX), wherein (pg 4-6).
P2 is an alcohol protecting group (para [0007] and 0012]);
m is 1,2 or 3 (para [0007]-[0O09]); and
X1 is a leaving group (pg 6, see intemediary steps 15 to 16).

Regarding Claim 12, Moriarty '672 further discloses that R is (CH2)mCO2R1, wherein R1 is an alkyl (para [OO06], [O008], and [0009], See
Z(CH2)nX, such that Z is O, R is -(CH2)nX, wherein X is OR9, n is 1, 2, or 3, and R9 is THP or TBDMS) or a substituted or unsubstituted
benzyl group. '

Regarding Claim 13, Moriarty '672 further discloses:
(a) reacting the compound of structural formula (A) with a second alcohol protecting group to form a compound represented by structural
formula (4) (pg 4-5; para [0006]-[0012] and [O053]); and
(b) converting the compound of structural formula (4) to a tricyclic compound 10 represented by structural formula (5) (pg 4-5; para [0006]-
[0012] and [OO53]).

Regarding Claim 14, Moriarty '672 further discloses that P2 is tert-butyldimethylsilyl (TBDMS) (para [O053I). tertiarybutyldiphenylsilyl
(TBDPS), triethylsilyl (TES) or triphenylmethyl (trityl group).

Regarding Claim 15, Moriarty '672 further discloses that P2 is tert-butyldimethylsllyl (TBDMS) (para [0053]).

-------------------------------------------------continued in Supplemental Box-----------------------—----------~-—--------------------------—-~------—---—------------

— ........-... .--_ ~. .. .- n . ----~
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- ' ‘‘ INTERNATIONAL SEARCHING AUTHORITY   
'WRlT,i,EN OPINION OF THE International application No.

 
 PCT/US 1 1/38946

Supplemental Box

in case the space in any of the preceding boxes is not sufficient.
Continuation of: _

Box No. V 2. Citations and explanations:  
Regarding Claim 16, Moriarty '672 further discloses that P1 is tetrahydroturanyl (THP). benzyl, 2,4dinitrobenzyl, methoxymethyi (MOM).
tertiarybutyldimethylsilyl (TBDMS) (para [0053]), tertiarybutyldiphenylsilyl (TBDPS) or triethylsilyl (TES). '  

  
 

Regarding Claim 17, Moriarty '672 further discloses that P1 is THP (para [0OO9]).

Regarding Claim 18, Moriarty '672 further discloses tor the convening step (b), the compound of structural formula (4) is converted to the
compound of structural ionnula (5) through a cobalt mediated cyclization reaction (para (00281).  Regarding Claim 19, Moriarty '672 further discloses that the cobalt-mediated cyclization reaction is carried out in the presence oi
Co2(CO)8 (para [0O28]). 

 

  Regarding Claim 25, Moriarty '672 further discloses that R1 is a substituted or unsubstituted benzyl group (para [0006]-[G012], See the aryi
of Z.) and wherein the method further comprises: (c‘) hydrogenating the tricyclic compound of structural fonnula (5) to form a 10
hydrogenated tricyclic compound represented by structural formula (6'); and (d') converting the hydrogenated tricyclic compound
represented by structural formula (6') to a compound represented by structural formula (lX) (pg 4-6).

 
  
  

  Regarding Claim 26, Moriarty '672 further discloses that the hydrogenation reaction of step (c) is carried out in the presence of a base
(para [0074)).

 Regarding Claim 27, Moriarty '672 further discloses that the base is K2C03 (para [0074]). 

 Regarding Claim 28, Moriarty '672 further discloses that R1 is an unsubstituted benzyl group (para [00O8]).  
 Claims 1 and 5-6 lack novelty under PCT Article 33(2) as anticipated by US 2004/0176645 A1 to Moriarty et al. (hereinafter ‘Moriarty '645‘).

  Regarding Claim 1, Moriarty '645 discloses a method of preparing a compound represented by the following structural Formula (A) (para
[0047], see intermediaries 20-23):
P1 is an alcohol protecting group (para [O0O6], [OO27], [O032], and (00471, see OTHP);
R is -(CH2)nX; X is H, phenyl, -CN, -OR1 or COOR1; R1 is an alkyl, THP, TBDMS or a unsubstituted or substituted benzyl group; and n is
1,2 or 3 (para [OO47], see OBn, such that R is -(CH2)nX, wherein X is H, R1 is an aikyi, and n is 1, 2, or 3).

 
  

  
 Regarding Claim 5, Moriarty '645 further discloses that P1 is tert-butyldimethylsilyl (TBDMS) (para [0O48]), tertiarybutyldiphenylsilyl

(TBDPS), triethylsilyl (TES) or triphenylmethyl (trityl group).  
 Regarding Claim 6, Moriarty '645 further discloses that P1 is tert-butyldimethylsilyl (TBDMS) (para (0048)).  
 Claims 7-9 and 20-24 lack an inventive step under PCT Article 33(3) as obvious over Moriarty '672 in view of WO 2009/1170995 A1 to

Tran et al. (hereinafter Tran’).  

 
 
 Regarding Claims 7-9, Moriarty '672 discloses the method of Claim 1, but does not specifically disclose that:

- the reaction is carried out in the presence of chiral inducing agent (as in Claim 7);
- the chiral inducing ligand is (+)—N-methylephederin (as in Claim 8); or
— the reaction is carried out in the presence of a base and a zinc reagent (as in Claim 9). However, Tran discloses processes for producing
intermediaries of cyclohexane derivatives (pg 2, in 25 to pg 3, in 24; pg 106, In 36 to pg 116, In 8), comprising:
a chiral resolving acid such as methylephedrin (pg 109, in 29 to pg 110, In 2), the reaction is carried out in the presence of a base and a
metal cation reagent (pg 111, In 1 to pg 112, In 2), wherein the compound formed into a phannaceutlcally acceptable salt metal cations
such as zinc (pg 97, in 2410 pg 98, in 35). To a person of ordinary skill in the art, it would have been obvious to substitute the chiral
resolving agent and metal cation as taught by Tran with the method as In Moriarty '672 in order to resolve desired chiral species of
Formula (A), because Moriarty '672 and Tran are directed towards stereoselective intermediaries prostacyclin derivatives (Tran: pg 2, in 17
-22). ’
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Intcmational application No.- WRITTEN OPINION or THE PCT/US 11/38946
INTERNATIONAL SEARCHING AUTHORITY -

Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of:

Prior Supplemental Box:

  

 

   Regarding Claim 20, Moriarty '672 further discloses the method of Claim 13, wherein R1 is an alkyl group (para [0006]-[0O12]). and
wherein the method further comprises:
(c) hydrogenating the tn'cycllc compound of structural fonnula (5) to form a hydrogenated tricyclic compound represented by structural
fonnula (6) (pg 4-6), but does not specifically disclose:
(d) convening the hydrogenated trlcycllc compound represented by structural fonnula (6) to a compound represented by structural formula
(IX); wherein said convening (d) accomplishes cleaving of the protective group Pi and ester hydrolysis of R in a single pot. However, Tran
discloses processes for producing intermediaries oi cyclohexane derivatives (pg 2, In 25 to pg 3, In 24; pg 106, in 36 to pg 1 16, In 8),
compnsrng:
a chiral resolving acid such as methylephedrin (pg 109, In 29 to pg 110, in 2), the reaction is carried out in the presence of a base and a
metal cation reagent (pg 111, in 1 to pg 1 12, in 2), wherein the compound fonned into a pharmaceutically acceptable salt metal cations
such as zinc (pg 97, in 24 to pg 98, In 35) and protection/deprotection groups may be readily deterrnlned by one of ordinary skill in the art
(pg 107, in 20-25). To a person of ordinary skill in the art. it would have been obvious to substitute through routine experimentation to vary
the species and location of protecting groups as taught by Tran with the method as in Moriarty '672 in order to resolve desired chiral
species oi Formula (A), because Moriarty '672 and Tran are directed towards stereoselective intermediaries prostacyclin derivatives (Tran:
pg 2, in 17-22).

 
  

  
  
  
  
  
  
  
  
  
  

 
 
 Regarding Claim 21, Tran further teaches that the hydrogenation reaction of step (c) is carried out in the presence of a base (pg 97, in 24

to pg 98, in 35; pg 111, in 1 to pg 113, In 34).
 

 Regarding Claim 22, Moriarty '672 further discloses that the base Is K2CO3 (para [0O74]). 
 Regarding Claim 23, Moriarty '672 further discloses that R1 is straight or branched C1-C5 alkyl (para [0010]).

  
 

 

Regarding Claim 24, Moriarty '672 further discloses that R1 is methyl (para [0010]).

 Claims 29-30 lack an inventive step under PCT Article 33(3) as obvious over Moriarty '672 in view of Moriarty ‘645.

Regarding Claim 29, Moriarty '672 discloses the method of Claim 13, but does not specifically disclose reacting compound represented by
formula (1) to form the compound represented by the structural formula OR(1), wherein rn = 1 (as in Claim 29 and 30). However, Moriarty
'645 discloses reacting compound represented by formula (1) to form the compound represented by the structural formula OR(1) (para
[0047], See intennediaries 18a and 19). To a person of ordinary skill in the art, it would have been obvious to substitute the compound
represented by formula (1) as taught by Moriarty '645 in the method as in Moriarty '672, in order to optimize iormation of the alkyl group at
OR, because Moriarty '672 and Moriarty '645 are directed towards stereoselective intermediaries prostacyclin derivatives.

  
  
 Regarding Claim 30, Moriarty '672 further teaches that m = 1 (para [OOS7], see OMe.)

 Claims 1-30 have industrial applicability as defined by PCT Article 33(4) because the subject matter could be made or used in industry.
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The listed documents are being submitted in compliance with 37 CFR §1.97(c), before

the mailing date of any of a final action under 37 CFR §l .1 13, a notice of allowance under 37

CFR §1.31 1, or an action that otherwise closes prosecution in the application.
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Sir:

This paper responds to the Non—Final Office Action dated September 19, 2011.

Applicants petition for an extension of time to make this response timely.

Amendments to the Claims are reflected in the listing of claims Which begins on

page 2 of this document.

Remarks begin on page 10 of this document.
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Amendments to the Claims:

This listing of claims will replace all prior versions, and listings, of claims in the application:

Listing of Claims:

1. (Previously Presented) A process for the preparation of a compound of formula I

H Y1'fi_fi ‘R7
M1 L1
OH

H

O(CH2)WCOOH (1)

comprising

(a) alkylating a compound of structure 11 with an alkylating agent to produce a

compound of formula III,

H Y1'fi—fi—R7

H Y1_fi—fi—R7 M1 L1
M1 L1 OH

OH H

OH H (11) O(C H2x~CN (111)

Whcrcin

W=l, 2, or 3;

Y1 is trans—CH=CH—, cis—CH=CH—, —CH2(CH2)m—, or —C2C—; m is 1, 2, or 3;

R7 is

(l) -CpH2p-CH3, wherein p is an integer from 1 to 5, inclusive,

(2) phenoxy optionally substituted by one, two or three chloro, fluoro, trifluoromethyl,

(C1-C3) alkyl, or (C1—C3)alkoXy, with the proviso that not more than two substituents are other

than alkyl, with the proviso that R7 is phcnoxy or substituted phcnoxy, only when R3 and R4

are hydrogen or methyl, being the same or different,

4827-6822-1710.1
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(3) phenyl, benzyl, phenylethyl, or phenylpropyl optionally substituted on the aromatic

ring by one, two or three chloro, fluoro, trifluoromethyl, (C1—C3)alkyl, or (C1—C3)all<oXy, with

the proviso that not more than two substituents are other than alkyl,

(4) cis-CH=CH-CH2-CH3,

(5) -(CH2);-CH(OH)-CH3, or

(6) ‘(CH2)3-CH:C(CH3)2;

-C(L1)-R7 taken together is

(l) (C4-C7)cycloalkyl optionally substituted by l to 3 (C1-C5)all<yl;

(2) 2-(2-furyl)ethy1,

(3) 2—(3—thienyl)ethoXy, or

(4) 3-thicnyloxymcthyl;

M1 is ot-OH:[.’>-R5 or or-R510-OH or oL-OR1:B-R5 or oL-R520-OR2, wherein R5 is hydrogen or

methyl, R2 is an alcohol protecting group, and

L1 is or-R3:[5-R4, or-R4:[3-R3, or a mixture of or-R3:[3-R4 and or-R4:[5-R3, wherein R3 and R4 are

hydrogen, methyl, or fluoro, being the same or different, with the proviso that one of R3 and

R4 is fluoro only when the other is hydrogen or fluoro.

(b) hydrolyzing the product of formula III of step (a) with a base,

(c) contacting the product of step (b) with a base B to fonn a salt of formula 15,

H Y1"fi—fi_R7
M1 L1
OH

H HB®
G

O(CH2)wCOO (IS) and

(d) reacting the salt formed in step (c) with an acid to form the compound of

formula I.

2. (Previously Presented) The process according to claim 20, wherein the product of step

(d) has the purity of compound of fonnula I of at least 90.0%.

3. (Original) The process according to claim 1, further comprising a step of isolating the

salt of formula 13.
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4. (Original) The process according to claim 1, wherein the alkylating agent is

C1(CH2)WCN, Br(CH2)wCN, or I(CH2)WCN.

5. (Original) The process according to claim 1, wherein the base in step (b) is KOH or

NaOH.

6. (Original) The process according to claim 1, wherein the base B in step (c) is selected

from the group consisting of ammonia, N-methylglucamine, procaine, tromethanine,

magnesium, L-lysine, L-arginine, triethanolamine, and diethanolamine.

7. (Original) The process according to claim 1, wherein the acid in step (d) is HCl or

H2SO4.

8. (Original) The process according to claim 1, wherein Y1 is —CH2CH2—; M1 is oL—OH:[3—

H or or-H:[3-OH; -C(L1)-R7 taken together is —(CH2)4CH3; and w is l.

9. (Original) The process according to claim 1, wherein the compound of formula I is a

compound of formula IV.

 
(IV)

10. (Previously Presented) A process for the preparation of a compound having formula

IV
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COOH (IV)

comprising

(a) alkylating a compound of formula V with an alkylating agent to produce a

compound of formula VI,

 
K

(V) CN (VI)

(b) hydrolyzing the product of formula VI of step (a) With a base,

 
(C) contacting the product of step (b) with a base B to form a salt of formula IVS,

and

 
(IVs)

(d) reacting the salt formed in step (c) With an acid to form the compound of

formula IV.

11. (Previously Presented) The process according to claim 22, wherein the product of step

(d) has the purity of the compound of formula IV of at least 90.0%.
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(Original) The process according to claim 10, further comprising a step of isolating

the salt of formula IVS.

(Original) The process according to claim 10, wherein the alkylating agent is

CICHZCN.

(Original) The process according to claim 10, wherein the base in step (b) is KOH.

(Original) The process according to claim 10, wherein the base B in step (c) is

selected from a group consisting of ammonia, N-methylglucamine, procaine,

tromethanine, magnesium, triethanolamine, andL-lysine, L-arginine,

diethanolamine.

(Original) The process according to claim 15, wherein the base B is diethanolamine.

(Original) The process according to claim 10, wherein the acid in step (d) is HCl.

(Canceled)

(Canceled)

(Previously Presented) The process of claim 1, which does not include purifying the

compound of formula (III) produced in step (a).

(Previously Presented) The process of claim 20, wherein the product of step (d) has

the purity of compound of formula I of at least 95%.

(Previously Presented) The process of claim 10, which does not include purifying the

compound of formula (VI) produced in step (a).

(Previously Presented) The process of claim 22, wherein the product of step (d) has

the purity of compound of formula I of at least 95%.

(Previously Presented) The process of claim 22, wherein the base B in step (c) is

selected from a group consisting of ammonia, N-methylglucamine, procaine,

tromethanine, magnesium, L-lysine, L-arginine, triethanolamine, and

diethanolamine.
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25. (Previously Presented) The process of claim 24, wherein the base B is

diethanolamine.

26. (Previously Presented) A process for the preparation of a compound having formula

IV, or pharmaceutically acceptable salt thereof

HO

  
COOH (IV)

comprising

(a) alkylating a compound of formula V with an alkylating agent to produce a

compound of formula VI,

 
K

(V) CN (V1)

 
(b) hydrolyzing the product of formula VI of step (a) with a base, and

(c) contacting the product of step (b) with a base B to form a salt of formula IVS

HO

  
O HB

COO (IVS), wherein the process does not comprise purifying

the compound of formula (VI) produced in step (a).
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27. (Previously Presented) The process according to claim 26, wherein the base B in step

(C) is selected from a group consisting of ammonia, N-methylglucamine, procaine,

tromethanine, magnesium, L-lysine, L-arginine, triethanolamine, and diethanolamine

and wherein the compound produced is a compound of the formula IVS,

HO

  
0 HB

COO IVS

wherein the base B is selected from a group consisting of ammonia, N-methylglucamine,

procaine, tromethanine, magnesium, L-lysine, L-arginine, triethanolamine, and

diethanolamine.

28. (Previously Presented) The process according to claim 27, wherein the base B is

diethanolamine and wherein the compound produced is a compound of the following

formula:

HO

 
CB NH2(CH2CH2OH)2

29. (New) The process according to claim 1, wherein the base in step (b) is KOH or

NaOH and wherein the base B in step (c) is selected from the group consisting of
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ammonia, N-methylglucamine, procaine, tromethanine, magnesium, L-lysine, L-

arginine, triethanolamine, and diethanolamine.

30. (New) The process according to claim 10, wherein the base in step (b) is KOH or

NaOH and wherein the base B in step (c) is selected from the group consisting of

ammonia, N-mcthylglucaminc, procainc, tromcthaninc, magncsium, L-lysinc, L-

arginine, triethanolamine, and diethanolamine.
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REMARKS

Applicants respectfully request reconsideration and allowance of the present

application.

CLAIMS STATUS

Applicants have added new claims 29-30. Support for the new claims may be found

throughout the specification as filed and in particular, in original claims 5-6. No new matter

has been added.

After the amendment, pending claims include a) examined claims 1-17 and 20-28 and

b) new claims 29-30.

CLAIM REJECTIONS UNDER 35 U.S.C. § 103(a)

Claims 1-17 and 20-28 stand rejected as obvious over Moriarty (US 2002/0173672) in

view of Phares (US 2005/0085540). Applicants respectfully traverse.

The PTO failed to establish a primafacie case of obviousness at least because the

PTO failed to make its obviousness analysis explicit.

In this regard, Applicants bring the PTO’s attention to MPEP § 2142, which provide

the following guidelines for an obviousness analysis by relying on the Supreme Court

Decision KSR International Co. v. Teleflex Inc:

**>The key to supporting any rejection under 35 U.S.C. 103 is the clear

articulation of the reason(s) why the claimed invention would have been

obvious. The Supreme Court in KSR International Co. v. Teleflex Inc., 550

U.S. T, T, 82 USPQ2d 1385, 1396 (2007) noted that the analysis

supporting a rejection under 35 U.S.C. 1_§_)_',3_ should be made explicit. The

Federal Circuit has stated that "rejections on obviousness cannot be sustained

with mere conclusory statements; instead, there must be some articulated

reasoning with some rational underpinning to support the legal conclusion of

-10-
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obviousness." In re Kahn, 441 F.3d 977, 988, 78 USPQ2d 1329, 1336 (Fed.

Cir. 2006). See also KSR, 550 U.S. at T , 82 USPQ2d at 1396

Applicants respectfully submit that the PTO relies on impermissible factually

incorrect and conclusory assertions in arriving at its conclusion of obviousness. Applicants

provide examples of the PTO’s factually incorrect and conclusory statements below.

1 2 The PTO mischaracterizes Moriarty as teaching steps a), b) and d1.

The PTO asserts on page 3 of the Office Action that “Moriarty et al. teach steps a), b)

and d) ofthe instant claims.” Applicants respectfully submit that the above cited PTO’s

assertion is factually incorrect. Applicants’ understanding of the PTO’s logic in the above

cited assertion based on the PTO’s citation of Moriarty’s paragraphs 0078 and 0079 is

follows:

i) The PTO treats alkylation of Moriarty’s compound 14 with ClCH2CN in the

presence of KZCO3 in acetone to produce Moriarty’s compound 15 as step a) of the instant

claims;

ii) The PTO treats addition of aqueous KOH to a stirred solution of Moriarty’s

compound 15 disclosed in the first sentence of Moriarty’s paragraph 0079 as step b) of the

instant claims;

iii) The PTO treats additions of HCl disclosed in the second and/or third sentences of

Moriarty’s paragraph 0079 as step d) of the instant claims.

If Applicants’ understanding of the PTO’s logic is incorrect, then Applicants respectfully

request additional explanation on how the PTO interprets Moriarty in the next Office Action.

Applicants respectfully submit that one of ordinary skill in the art would not have

interpreted Moriarty’s additions of HCl disclosed in the second and/or third sentences of

Moriarty’s paragraph 0079 as step d of instant independent claim 1 or 10, which recite

reacting the salt formed in step 1c 1 with an acid. The salt formed in step (c) is a salt of the

base B, which is different from the base recited in step b of the instant claims, see step c)

-11-
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“contacting the product of step (b) with a base B.” One of ordinary skill in the art would

interpret the additions of HCl disclosed in the second and/or third sentences of Moriarty’s

paragraph 0079 only as reacting with an acid of the salt of the base recited in step b, which is

different from the salt of the base B {the salt formed in step 10 H. Applicants respectfully

submit that claims 6, 15, 16, 24, 25, 29 and 30 further emphasize the differences between the

claimed invention and Moriarty by providing particular examples of the base B.

In sum, Moriarty does not teach step d) of claims 1-25 and 29-30. Phares cannot

remedy these deficiencies of Moriary at least because the PTO cites Phares only as teaching

that “treprostinil diethanolamine can be crystallized”. Thus, because Moriarty and Phares do

not teach all the elements of the claimed invention, the PTO failed to establish a primafacie

case of obviousness. Accordingly, Applicants respectfully request withdrawal of the

rejection.

2 The PTO’s reasonin for combinin Moriart and Phares lacks the re uired

articulated reasoning with rational underpinning.

Thc PTO formulatcs its rcasoning for combining Moriarty and Pharcs on page 3 of thc

Office Action as follows:

“One skilled in the art practicing the invention of Moriarty would have found

it obvious to add a purification step in order to obtain a more pure product.

Since Phares indicated that treprostinil diethanolamine can be [crystallized],

one skilled in the art would have found it obvious to use this property of the

diethanolamine salt in order to purify treprostinil via crystallization. As such

in would have been obvious to convert the potassium salt of treprostinil

obtained after step b), which is taught by Moriarty, into diethanolamine salt,

purify said salt via crystallization followed by acidification as taught [by]

Moriarty to recover treprostinil as a free acid. The instant invention amounts to

addition of a purification step via crystallization. Since such a step has been

taught in the art, at the time the instantly claimed invention was made one

would have found it obvious to make the required modification. Motivation is

-12-
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provided by desire to obtain a more pure product. Expectation of success is

provided by Phares when a crystal form of the diethanolamine salt is

disclosed.”

Applicants identify at least the following deficiencies in the PTO’s reasoning:

i) the PTO failed to articulate why one of ordinapy skill in the art would choose

purification by cgstallization out of multiple other existing purification methods in order to

obtain a product.

The PTO failed to articulate why of ordinary skill in the art would sclcct purification

by crystallization out of multiple other existing methods as a way to modify Moriarty’s

process in order to obtain a product. Simply stating that purification by crystallization has

been taught in the art, as the PTO did in the Office Action, cannot serve as the required

articulation with rational undcrpinning. Applicants respectfully submit that purification by

silica gel chromatography that Moriarty uses in his process, see paragraph 0079, last sentence,

is also known in the art. Thus, in order to justify its proposed addition of purification by

crystallization, the PTO needs to provide its articulated reasoning with some rational

underpinning on why one of ordinary skill in the art would sclcct purification by

crystallization among other known purification methods, such as Moriarty’s silica gel

chromatography, in order to obtain a product. In particular, since Moriarty already discloses

one purification in his process, the PTO needs to provide its articulated reasoning with

rational underpinning why one of ordinary skill in the art would expect that the use of a

different purification by crystallization would result in a suitable product.

ii) the PTO failed to articulate why one of ordinag skill in the art would choose the

particular version of purification by cpystallization proposed by the PTO.

a) Besides failing to articulate its reasoning with the required rational underpinning

for selecting purification by crystallization among other known purification techniques, ‘th_e

PTO failed to articulate its rcasoning on why one of ordinapy skill in thc art would sclcct the

.13.
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particular purification by crystallization approach proposed by the PTO, purification by

cflstallization using treprostinil diethanolamine, which is performed after step b. For

example, purification by crystallization could have been potentially applied at another stage,

i.e., Q after step b. For the record, Applicants respectfully submit that treprostinil per se can

be crystallized, see e. g. page 3 of the enclosed MSDS for treprostinil, which states that

treprostinil is delivered as a crystalline solid. Thus, one of ordinary skill in the art based on

the PTO’s logic could have used purification by crystallization using treprostinil per Se after

the Moriarty’s process was complete. In sum, the PTO failed to establish a primafacie case

of obviousness at least because the PTO did not provide any articulated reasoning on why one

of ordinary skill in the art would be motivated to perform purification by crystallization after

step b and would rcasonably conclude that such purification would result in a suitable

product.

b The PTO did not articulate its reasonin with the re uired rational unde innin on

Why onc of ordinag; skill in the art would have sclcctcd trcprostinil dicthanolaminc out of

other treprostinil salts that can be cgstallized to perform the PTO’s proposed purification by

cpystallization. The only reason that the PTO provided for selecting treprostinil is based on

the fact that Phares teaches that treprostinil diethanolamine can be crystallized. Applicants

respectfully submit that the fact that trcprostinil dicthanolaminc can bc crystallizcd by itself

cannot serve by itself as articulated reasoning with rational underpinning for selecting the

PTO’s proposed purification by crystallization using treprostinil diethanolamine at least

because there are other salts treprostinil salts that can be crystallized. For example,

treprostinil sodium, which is a salt oftreprostinil used in a commercial product Remodulin ®,

can also be crystallized. The PTO’s failure to provide its articulated reasoning for selecting

treprostinil diethanolamine demonstrates by itself the PTO’s failure to establish aprimafacie

case of obviousness at least for claims 6, 15, 16, 24, 25 and 29-30.

iii) the PTO failed to articulate why one of ordinary skill in the art would have a

reasonable expectation of success for either arriving at the claimed invention or for

concluding that a suitable product should Moriafls method be modified as proposed by the

PTO.
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According to MPEP § 2143.02, a reasonable expectation of success is reguired in

order to support a conclusion of obviousness. Furthermore, each of the obviousness

rationales from MPEP § 2143 includes a requirement regarding articulating a finding

regarding predictability and/or reasonable expectation of success for modification of the prior

art in order to arrive at the claimed invention. MPEP § 2143 emphasizes that if any of the

findings required for a particular obviousness rationale cannot be made, then this rationale

cannot be used to support a conclusion of obviousness.

In the Office Action, the PTO provides only the following comment regarding

predictability/ reasonable expectation of success: “Expectation of success is provided by

Phares when a crystal form of the diethanolamine salt is disclosed.”

Applicants rcspcctfully submit that thc cited above PTO’s commcnt cannot scrvc as

the required articulated reasoning with rational underpinning at least for the following

reasons:

a) Although Phares teaches that treprostinil diethanolamine can be crystallized, neither

Pharcs, nor Moriarty tcach that trcprostinil dicthanolaminc can bc transformed into

treprostinil per se using acidification. Applicants respectfully submit that Moriarty’s addition

of HCl in the second and third sentences of Moriarty’s paragraph can at most teach that

potassium salt of treprostinil can be transformed in treprostinil per se. The PTO failed to

articulate its rcasoning with rational underpinning why onc of ordinary skill in the art would

extrapolate with a reasonable degree of success the reaction for Moriarty’s potassium salt of

treprostinil onto treprostinil diethanolamine.

b) The PTO failed to provide its articulated reasoning with the reguired rational

undcppinning on why onc of ordinagy skill in the art would have concluded bascd on Moriarty

and Phares that the PTO proposed modification would predictably result in a suitable product.

According to the PTO, the motivation for PTO’s proposed modification is to obtain a more

pure product. Applicants respectfully submit that one of ordinary skill in the art would not

have such a motivation for thc PTO’s proposcd modification unlcss hc or shc could conclude

based on Moriarty and Phares that the PTO’s proposed modification would predictably result

in a product that is more pure than the one produced by Moriarty’s process. Applicants

respectfully submit that one of ordinary skill in the art would not have arrived at such

conclusion bascd on the fact that Pharcs tcachcs that trcprostinil dicthanolaminc can be

.15.
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crystallized at least because Phares does not crystallize treprostinil diethanolamine under the

same conditions and in the same environment as Moriarty performs his synthesis process.

Applicants respectfully submit that crystallization does not necessarily result in purification

of the crystallized material. For example, in some cases, impurities can incorporate into the

lattice of the crystallized materials, hence, decreasing the level of purity of the crystal

product, see e.g. the enclosed reference, Snell et al. Crystal Growth & Design 2001, vol. 1,

151-158, which provides documentary evidence of impurities incorporation into a lattice of a

crystallized material. At least because Moriarty performs his synthesis under different

conditions and in a different environment than those that Phares uses in his crystallization,

one of ordinary skill in the art would not have concluded that applying the PTO’s proposed

crystallization of trcprostinil dicthanolaminc would prcdictably rcsult in purification of thc

product because one of ordinary skill in the art would not know whether or not impurities of

Moriarty’s process would incorporate themselves into treprostinil diethanolamine’s lattice.

In sum, at least for the reasons discussed above, the PTO failed to establish a prima

facie case of obviousncss. Accordingly, Applicants rcqucst withdrawal of the rejection.

3 1 The PTO improperly disregards the purity elements of claims 2, 11, 21 and 22.

In the Office Action, thc PTO relies on inhcrcncy theory for disregarding the purity

elements of claims 2, 1 1, 21 and 22 by making the following assertions on page 4 of the

Office Action:

“Limitation directed to purity of the product are inherently met by the combination

of Moriarty and Pharcs. Sincc thc motivation to prcform crystallization of thc

diethanolamine salt is to obtain a pure compound, it stands to reason that the purity of

the product would be improved. The exact purity would inherently be same as

instantly claimed because the same sequence of steps would be carried out.”

Bcforc addressing these asscrtions, Applicants rcspcctfully bring the PTO’s attention to

MPEP § 2112.IV, which provides the following guidelines for supporting rejections based on

inherency:
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“IV. EXAMINER MUST PROVIDE RATION-ALE OR

EVIDENCE TENDING TO SHOW INHERENCY” (Bold underlining added)

“The fact that a certain result or characteristic Ly occur or be present in the

prior art is not sufficient to establish the inherency of that result or

characteristic. In re Rzjckaert, 9 F.3d 1531, 1534, 28 USPQ2d 1955, 1957

(Fed. Cir. 1993)” (reversed rejection because inherency was based on what

would result due to optimization of conditions, not What Was necessarily

present in the prior art); In re Oelrich, 666 F.2d 578, 581-82, 212 USPQ 323,

326 (CCPA 1981). "To establish inherency, the extrinsic evidence ‘must make

clear that the missing descriptive matter is necessarily present in the thing

described in the reference, and that it would be so recognized by persons of

ordinary skill. Inherency, however, may not be established by probabilities

or possibilities. The mere fact that a certain thing may result from a given set

of circumstances is not sufficient.’ " In re Robertson, 169 F.3d 743, 745, 49

USPQ2d 1949, 1950-51 (Fed. Cir. 1999)” (Bold underlining added)

"In relying upon the theory of inherency, the examiner iprovide a basis in

fact and/or technical reasoning to reasonably support the determination that the

allegedly inherent characteristic necessarily flows from the teachings of the

applied prior art." Ex parte Levy, 17 USPQ2d 1461, 1464 (Bd. Pat. App. &

Inter. 1990) (Bold underlining added)

In the present case, whether or not one of the ordinary skill in the art would arrive at

the purity elements of claims 2, 11, 21 and 22 depends on Whether or not one of ordinary skill

in the art would arrive at the PTO’s proposed modification of Moriarty and Phares.

Applicants respectfully submit that the PTO’s proposed modification of Moriarty and Phares

does not necessarily flow from the teachings ofMoriarty and Phares at least because for the

reasons discussed in the sections above, such as that Moriarty and Phares do not teach step d)

of claims 1-25 and 29-30. Thus, the PTO cannot rely on inherency in order to arrive at the

purity elements of claims 2, 11, 21 and 22 because inherency cannot be established by

probabilities or possibilities.
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In sum, at least for the reasons discussed above, Applicants request withdrawal of the

rejection as directed to claims 2, 11, 21 and 22.

CONCLUSION

Applicants believe that the present application is in condition for allowance.

Favorable reconsideration of the application is respectfully requested. The Examiner is

invited to contact thc undcrsigncd by tclcphonc if it is fclt that a tclcphonc intcrvicw would

advance the prosecution of the present application.

The Commissioner is hereby authorized to charge any additional fees which may be

required regarding this application under 37 C.F.R. §§ 1.16-1.17, or credit any overpayment,

to Deposit Account No. 19-0741. Should no proper payment be enclosed herewith, as by a

check being in the wrong amount, unsigned, post-dated, otherwise improper or informal or

even entirely missing or a credit card payment form being unsigned, providing incorrect

information resulting in a rejected credit card transaction, or even entirely missing, the

Commissioner is authorized to charge the unpaid amount to Deposit Account No. 19-0741. If

any extensions of time are needed for timely acceptance of papers submitted herewith,

Applicant hereby petitions for such extension under 37 C.F.R. §1.136 and authorizes payment

of any such extensions fees to Deposit Account No. 19-0741.

Respectfully submitted,

7,.

/it :A " /‘T

Date March 14, 2012 By *’

FOLEY & LARDNER LLP Alexey V. Saprigin

Customer Number: 22428 Agent for Applicant

Telephone: (202) 295-4632 Registration No. 56,439

Facsimile: (202) 672-5399
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International Application Number:

Confirmation Number:

Title of Invention:

First Named Inventor/Applicant Name:

Customer Number:

Filer Authorized By:

Attorney Docket Number:

Receipt Date:

Filing Date:

Time Stamp:

Application Type:

Payment information:

Submitted with Payment

Payment Type

Payment was successfully received in RAM

RAM confirmation Number

Deposit Account

Authorized User

FHeLBfing:

Document

Number Document Description

PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN
REMODULIN

—

Credit Card

$695

10123

File Size(?%tes)/ Multi Pages5“iW8¥E4F§’e' €391‘ °‘Ii’a'rl°f:EFp Sfifappi.)
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Transmittal Letter AmendmentTrans031412.pdf 9b8l 67b0d l 87fa5C3632C839697ec528795
9bf6e

Information:

Amend ment/Req. Reconsideration-After

NOn_Fina| Reject Amendment031412.pdf 2588f24cl 828d6f676fc758863e7l Cda4d64
25ed

Information:

Non Patent Literature MSDSTreprostini|.pdf 95e7be3a8deaac90675c5a948b7ccal 3629
3677d

Fee Worksheet (SB06) fee-info.pdf e0d809dl 7e3457fl fac2cbc3a3c2c5ed0l 8a
5763

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe 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

lfa 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

lfa 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/E0/903 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

lfa 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 ofthe International Filing Date (Form PCT/R0/105) 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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Atty. Dkt. No. 080618-0629

IN THE UNITED STATES PATENTAND TRADEMARK OFFICE

Applicant: Hitesh BATRA et al.

Title: AN IMPROVED PROCESS TO PREPARE TREPROSTINIL,
THE ACTIVE INGREDIENT IN REMODULIN®

Appl. No.: 12/334,731

Filing Date: 12/15/2008

Examiner: Yevgeny VALENROD

Art Unit: 162 1

Confirmation Number: 8804

AMENDMENT TRANSMITTAL

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

Transmitted herewith is an amendment in the above-identified application.

[ X ] Small Entity status under 37 C.F.R. § 1.9 and § 1.27 has been established by a

previous assertion of Small Entity status.

[ X ] The fee required for additional claims is calculated below:

. Extra
Claims

As Previously Claims Additional

Amended Paid For Present Rate Claims Fee

Total Claims: 28 - 26 = 2 X $60.00 = $120.00

Independent 3 - 3 = 0 X $250.00 = $0.00
Claims:

CLAIMS FEE TOTAL = $120.00

4824-61 22-471 9.1 _1_
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Atty. Dkt. No. 080618-0629

[ X ] Applicant hereby petitions for an extension of time under 37 C.F.R. §1.136(a) for the

total number of months checked below:

[ X ] Extension for response filed within the third month: $1,270.00 $1,270.00

EXTENSION FEE TOTAL: $1,270.00

CLAIMS, EXTENSION AND DISCLAIMER FEE TOTAL: $1,3 90.00

[ X ] Small Entity Fees Apply (subtract 1/2 of above): $695.00

TOTAL FEE: $695.00

The above-identified fees of $695.00 are being paid by credit card Via EFS-Web.

The Commissioner is hereby authorized to charge any additional fees which may be

required regarding this application under 37 C.F.R. §§ 1.16-1.17, or credit any overpayment,

to Deposit Account No. 19-0741. Should no proper payment be enclosed herewith, as by the

credit card payment instructions in EFS-Web being incorrect or absent, resulting in a rejected

or incorrect credit card transaction, the Commissioner is authorized to charge the unpaid

amount to Deposit Account No. 19-0741 .

If any extensions of time are needed for timely acceptance of papers submitted

hcrcwith, applicant hcrcby petitions for such cxtcnsion under 37 C.F.R. §1.136 and authorizes

payment of any such extensions fees to Deposit Account No. 19-0741. Please direct all

correspondence to the undersigned attorney or agent at the address indicated below.

 

Respectfully submitted,

Date March 14 2012 By /

FOLEY & LARDNER LLP Alexey V. Saprigin

Customer Number: 22428 Agent for Applicants

Telephone: (415) 984-9810 Registration No. 56,439

Facsimile: (415) 434-4507

4824-6122-4719.1 _2_

SteadyMed - Exhibit 1002 - Page 189



SteadyMed - Exhibit 1002 - Page 190

PTO/SB/06 (07-06)
Approved for use through 1/31/2007. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paerwork Reduction Act of 1995, no ersons are reuired to resond to a collection of information unless it disla s avalid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD APP'I°a“°“ or Dockel Number EI““9 Dale
Substitute for Form PTO-875 12/334,731 12/1 5/2008 I:I T0 be Mailed

APPLICATION AS FILED — PART I OTHER THAN

(Column 1) (Column 2) SMALL ENTITY Q OR SMALL ENTITY

FO NUMBER FILED NUMBER EXTRA RATE ($)

I:I BASIC FEE N/A N/A N/A37CFR1.16a, b,or c

I:I SEARCH EEE . N/A N/A N/A37CFR1.16k, I,or m

El EXAMINATION FEE N/A N/A(37 CFR1.16( ), (p), or (q))
TOTAL cLAIMs .
37 CFR1.16i ”"““5 2°=
INDEPENDENT CLAIMS .
37 CFR1.16h ”"”“53=

If the specification and drawings exceed 100
h t f th I‘ t‘ ' f d

DAPPLICATION sIzE FEE I1 $§§o‘1$i’Z‘;ei;. s§.§i";l.°$ly'§°ILf':§cfie “Q
(37 CFR I “IBIS” additional 50 sheets or fraction thereof. See

35 U.S.C. 41 a 1 G and 37 CFR 1.16 s.

I:I MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR1.16(j))

FEE ($) RATE (515)

N/A

N/A

‘A’

* If the difference in column 1 is less than zero, enter “0" in column 2.

APPLICATION AS AMENDED — PART II
OTHER THAN

(Column 1) (Column 2) (Column 3) SMALL ENTITY SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL

03/14/2012 AFTER PREVIOUSLY ExTRA FEE (as)AMENDMENT PAID FOR

Mm = 2
Independent * 3 M- “*3(37 CFR1.16(h)) mus

I:I Application Size Fee (37 CFR1.16(s))

ADDITIONAL

RATE (sis) FEE ($)

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

I-
Z
UJ
E
D
Z
UJ
E
<

XX %%

CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL

AFTER PREVIOUSLY EXTRA RATE ($I FEE ($) RATE (SIS) FEE ($)AMENDMENT PAID FOR

Total (37 CFR , Minus ,,1.16 i

Independent * H,37 CFR 1.16 h

I:I Application Size Fee (37 CFR1.16(s))

X3; = X8; =

Minus X8; = X8; =

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

AMENDMENT
OR ADD‘L

FEE

-or 2

* If the entry in column 1 is less than the entry in column 2, write “0" in column 3. Legal lnstrument Examiner.
** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20". /ANNE-I--I-E COWAN/
*** If the “Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter
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 bythe public which is to file (and bythe USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

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

 
NOTICE OF ALLOWANCE AND FEE(S) DUE

EXAMINER
22428 7590 04/16/2012

FOLEY AND LARDNER LLP VALENROD, YEVGENY
SUITE 500

300oKsTREET NW
WASHINGTON, DC 20007 1621

DATE MAILED: 04/16/2012

12/334,731 12/15/2008 Hitesh BATRA 080618-0629 8804

TITLE OF INVENTION: PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN REMODULIN

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

YES $870 $300 $0nonprovisional $1170 07/16/2012

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE 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.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS

PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

1. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shown above, or
above.

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450

Alexandria, Virginia 22313-1450
or1 (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address asin icated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" formaintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Blocklfor any Change Ofaddress) Note: A certificate of mailin can only be used for domestic mailings of the
Fee(s) Transmittal. This certi icate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, mustave its own certificate of mailing or transmission.22428 7590 04/l6/20l2

FOLEY LLP Ih b T Lh Ce;_tif;cat(e )ofr'FMailing qr Tgansmdission d _th Lh U _ dere y cert1 y att 1s ee s ransmitta 1s e1ng epos1te w1 e n1te
SUITE 500 States Postal Service with sufficient postage for first class mail in an envelope
3()()() K STREET NW addressed to the Mail Stop ISSUE FEE address above, or being facsimile

WASHINGTON DC 20007 transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositofs name)

 (Signature)

(Date)

12/334,731 12/15/2008 Hitesh BATRA 080618-0629 8804

TITLE OF INVENTION: PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN REMODULIN

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

YES $0nonprovisional $870 $300 $1170 07/16/2012

VALENROD, YEVGENY 1621 562—466000

1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).

3 Chan e of correspondence address (or Change of Correspondence
Address orm PTO/SB/ 122) attached.

3 "Fee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Vumber is required.

2. For printing on the patent front page, list
(1) the names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) the name of a single firm (having as a member a 2
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed. 

3. 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 has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : '3 Individual '3 Corporation or other private group entity '3 Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
3 Issue Fee 3 A check is enclosed.

3 Publication Fee (No small entity discount permitted) 3 Payment by credit card. Form PTO-2038 is attached.

3 Advance Order — # of Copies 3 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

3 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. J b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).
NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is re uired 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. T is collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will v de endin upon the individual case. Any comments on the amount of time you require to complete
this form and/or su gestions for reducing this burden, should be sent to e C ief In ormation Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexan ria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 223 13- 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.
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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 F {ST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

 
12/334,731 12/15/2008 Hitesh BATRA 080618-0629 8804

22428 7590 04/16/2012 EXAMINER
FOLEY AND LARDNER LLP VALENROD, YEVGENY
SUITE 500

300oKsTREET NW
WASHINGTON, DC 20007 1621

DATE MAILED: 04/16/2012

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)

(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 324 day(s). If the issue fee is paid on the date that is three months after the

mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half

months) after the mailing date of this notice, the Patent Term Adjustment will be 324 day(s).

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 Customer Service Center of the Office of Patent Publication at 1—(888)—786—0101 or (571)-272-4200.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with

your submission of the attached form related to a patent application or patent. Accordingly, pursuant to

the requirements of the Act, please be advised that: (1) the general authority for the collection of this

information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the

principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process

and/or examine your submission related to a patent application or patent. If you do not furnish the

requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine

your submission, which may result in termination of proceedings or abandonment of the application or

expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom

of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of

records may be disclosed to the Department of Justice to determine whether disclosure of these

records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting

evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel

in the course of settlement negotiations.

. A record in this system of records may be disclosed, as a routine use, to a Member of Congress

submitting a request involving an individual, to whom the record pertains, when the individual has

requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency

having need for the information in order to perform a contract. Recipients of information shall be

required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5

U.S.C. 552a(m).

. A record related to an International Application filed under the Patent Cooperation Treaty in this

system of records may be disclosed, as a routine use, to the International Bureau of the World

Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

. A record in this system of records may be disclosed, as a routine use, to another federal agency for

purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy

Act (42 U.S.C. 2l8(c)).

. A record from this system of records may be disclosed, as a routine use, to the Administrator,

General Services, or his/her designee, during an inspection of records conducted by GSA as part of

that agency's responsibility to recommend improvements in records management practices and

programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance

with the GSA regulations governing inspection of records for this purpose, and any other relevant

(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

. A record from this system of records may be disclosed, as a routine use, to the public after either

publication of the application pursuant to 35 U.S.C. l22(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.

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. App|icant(s)

12/334,731 BATRA ET AL.

YEVGENY VALENROD 1621

-- The MAILING DA TE 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. IX This communication is responsive to remarks filed 3/14/12.

2. I] 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. IX] The allowed cIaim(s) is/are 1—17and 20-30.

4. I] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119( )—(d) or (f).

a) D All b) I:I Some* c) I:I None of the:

1. I:I Certified copies of the priority documents have been received.

2:

2. El Certified copies of the priority documents have been received in Application No.

3. I:I 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( )).

* 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 ABAN DONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [I A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO—152) which gives reason(s) why the oath or declaration is deficient.

6. I:I CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

(a) El including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO—948) attached

1) I:I hereto or 2) I:I to Paper No./Mail Date

(b) I:I 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).

7. I:I 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. I] Notice of References Cited (PTO—892) 5. El Notice of Informal Patent Application

2. I] Notice of Draftperson‘s Patent Drawing Review (PTO—948) 6. El Interview Summary (PTO—413),
Paper No./Mail Date .

3. IX] Information Disclosure Statements (PTO/SB/08), 7. El Examiner’s Amendment/Comment
Paper No./Mail Date 10/12/11 and 3/12/12

4. I:l Examiner’s Comment Regarding Requirement for Deposit 8. El Examiner’s Statement of Reasons for Allowance
of Biological Material

9. El Other .

/YEVGENY VALENROD/

Examiner, Art Unit 1621

U.S. Patent and Trademark Office

PTOL-37 (Rev. 03-11) Notice of Allowability Stead)/Med _ fifibg Np.g&§i|1I%%te 20120413
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification 13334731 3M3A ET AL

H||||HI|“IIHIINHII |||NH|Hl| II
YEVEGENY VALENROD 1621

ORIGINAL INTERNATIONAL CLASSIFICATION

SUBCLASS

———I‘

I...‘

466

CROSS REFERENCE(S)

SUBCLASS (ONE SUBCLASS PER BLOCK)

 El Claims renumbered in the same order as presented by applicant CPA |:I T.D. El

Original Final Original Final Original Final Original Final Original Final Orlglnal Final Original Final Original
17

(Assistant Examiner)

2o

21

22

23

24

25

26

27

28

29

30

/YEVEGENY VALENROD/

Total Claims Allowed:

Examiner.Art Unit 1621 04/13/2012 O.G. Print C|aim(s) O.G. Print Figure

LOO0\IO7U'l-J>(.OI\) LOO0\IO7U'l-J>(.OI\)
8 0

§ l\)

53 (.0
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6a‘ 01

28

(Primary Examiner) (Date) 1 “One

U.S. Patent and Trademark Office Part of Paper No. 20120413
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Application/Control No. Applicant(s)/Patent Under
Reexamination

Search NOTES 12334731 BATRA ET AL.

Examiner Art Unit

Yevgeny Valenrod 1621

SEARCHED

     

SEARCH NOTES

Search Notes 251%
EAST search 4/13/2012

4/13/2012

INTERFERENCE SEARCH

 -I§ 
SEEEAST 4/13/2012

/YEVEGENY VALENROD/
Examiner.Art Unit 1621
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OCT 1 2-1“ _ Atty. Dkt. No. 080618-0629

3.,
¢mADEw®+° IN THE UNITED STA TES PA TENTAND TRADEMARK OFFICE

. Applicant: Hitesh BATRA et al.

.,-’ l'l"itle: AN IMPROVED PROCESS TO PREPARE TREPROSTINIL, THE
ACTIVE INGREDIENT IN REMODULIN®

Appl. No.: 12/334,731

Filing Date: 12/15/2008

Examiner: Yevgeny Valenrod

Art Unit: 1621 E

8804Copf. No.:

INFORMATION DISCLOSURE STATEMENT

UNDER 37 CFR §l.56

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

Submitted herewith on Form PTO/SB/08 is a listing of documents known to

Applicants in order to comply with Applicants‘ duty of disclosure pursuant to 37 CFR §1.56.

A copy of each non-U.S. patent document and each non—patent document is being

submitted to comply with the provisions of37 CFR §1.97 and §l.98.

The submission of any document herewith, which is not a statutory bar, is not

intended as an admission that such document constitutésprior art against the claims of the

present application or that such document is considered material to patentability as defined in

2 37 CFR §1.56(b). Applicants do not waive any rights to take any action which would be '

appropriate to antedate or otherwise remove as a competent reference any document which is

determined to be a primafacie art reference against the claims of the present application.

19/13/2911 CCHAU1 99999922 12334791
1 Fc=1a9e ' 18-96 DP

WASH_8318892.1 _1 _

ALL REFERENCES CONSIEDEREE EXCEPT  E- EINEEQOEEEQEFGH

32334731 ~ mu: téit
W

. /YV/
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Réceeprdate:' to/i2/2011 Q334731 ~ GAU: 1621

Atty. Dkt. No. 080618-0629

TIMING OF THE DISCLOSURE

The listed documents are being submitted in compliance with 37 CFR §l.97(c), before

the mailing date of any of a final action under 37 CFR §1.l 13, a notice of allowance under 37

CFR §1.31 1, or an action that otherwise closes prosecution in the application.

RELEVANCE OF EACH DOCUMENT

Any document listed on the attached PTO/SB/O8 was cited as being relevant during

the prosecution of the International Application No. PCT/US2011/38946, a copy of which is

submitted herewith. An English-language abstract of foreign-language Document C4 is

provided.

Applicants respectfiilly request that each listed document be considered by the

Examiner and be made of record in the present application and that an initialed copy of Form

PTO/SB/O8 be returned in accordance with MPEP §609.

FEE

A credit card payment form in the amount of $180.00 is enclosed to cover the fee

associated with an information disclosure statement under 37 CFR §1.97(c).

The Commissioner is hereby authorized to charge any additional fees which may be

required regarding this submission under 37 C.F.R. §§ 1.1.6-1.17, or credit any overpayment,

to Deposit Account No. 19-0741.

Respectfully submitted,

 OCT 1 2 2011
Date

FOLEY & LARDNER LLP Alexey V. Saprigin

Customer Number: 22428 Attorney for Applicant

Telephone: ' (202) 295-4632 . Registration No. 56,439
Facsimile: (202) 672-5399

WASH_8318892.1 _2_

ALL REFERENCES COE\lS§{3EEED EXCEPT  E- E>l'N>E1I905l"i-F?E®§,9Gl--E. /YV/
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Réceiptrdatez to/12/2011 'l23347$‘rots§e@lIo§3}o3)52'l
Approved for use through 03/31/2007. 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 unless it contains a valid
OMB control number. .

Complete if Known ' ~

A lication Number 12/334,731 '_

— Substitute for form 1449/PTO

INFORMATION DISCLOSURE

 C
M!

V)ro

STATEMENT BY APPLICANT

- —D :

ate Submitted October 12, 2011 Art Unit 1621 ‘A
use as man sheets as necessa Examiner Name Yeven Valen o ,, __ ‘_ _

Attorney Docket Number 080010-0620 ““*""

U.S. PATENT DOCUMENTS

D tN b Pages. Columns, Lines.
ocumen um er Publication Date Name of Patentee or Applicant of Where Relevant

Number-Kind C0de2 (if MM—DD-YYYY Cited Document Passages or Relevant
known) Figures Appear

2004/0176645 A1 09/09/2004 Moriar_ty et al.
4,424,376 A 01/03/1984 Moniot et al.

4,463,183 A 07/31/1984 Has|an_g_er, Martin F.

   
 
 

 

 
  
 

FOREIGN PATENT DOCUMENTS
Pages, Columns, Lines,

Examiner ‘ F0_|'ei9|'l Patent D00Umen1 Publication Date Name of Patentee or where Relevant
Initials‘ . COUNTY Code -Number ' MM-DD-YYYY Applicant of Cited Documents Passages or Relevant

Kind Code5 (ifknown) Figures Appear
EP 0 004 335 A2 10/03/1979 Hoechst AG

WO 2009/117095 A1 09/24/2009 I Arena Pharmaceuticals, lnc.

NON PATENT LITERATURE DOCUMENTS

E , include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
,nf':‘S'T°r item (book, magazine, journal, serial, symposium. catalog, etc.) date, page(s), vo|ume—lssue

' number(s), publisher, city and/or country where published.

  Examiner _ , Date .4111 I .Nevgenyvalenrcidr 0"'3/2012
‘EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. 1 Applicant's unique citation designation number (optional). 2 See Kinds Codes of
USPTO Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document. by the two-letter code (WIPO Standard ST.3). 4 For
Japanese patent documents. the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 6 Applicant is to place a check mark here if English languageTranslation is attached. -

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U_S_C, 122 and 37 CFR 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, P.O. Box 1450. Alexandria. VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissioner for Patents, P.0. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 1-300 735-9199) and Select option 2.

WA3”—33‘333‘“ ALL REFERENCES COl\lSl{}EEEl3 EX EET  E- E>l'N>ElI905l"l'F?fi®¥.?,l3Gl--l. /YV/
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EAST Search History (Prior Art)

Ref Hits Search Query DB3 Defa Plurals Time Stamp
# ult

Oper
ator

L1 4 ((HITESH) near2 (BATRA)).INV. USPGPUB; OR OFF 2012/04/13 15:41
USPAT;
USOCR

L2 2 ((SUDERSAN) near2 (TULADHAR)).INV. USPGPUB; OR OFF 2012/04/13 15:41
USPAT;
USOCR

L3 15 ((RAJU) near2 (PENMASTA)).INV. USPGPUB; OR OFF 2012/04/13 15:41
USPAT;
USOCR

L4 186 ((DAVID) near2 (WALSH)).INV. USPGPUB; OR OFF 2012/04/13 15:41
USPAT;
USOCR

L5 1 "6765117" USPAT OR OFF 2012/04/13 15:41

L6 0 "20020173672" USPAT OR OFF 2012/04/ 13 15:41

L7 1 ("20020173672").PN. USPGPUB; OR OFF 2012/04/13 15:41
USPAT;
USOCR

L8 0 ("2002/0173672").URPN. USPAT OR OFF 2012/04/13 15:41

L9 1 ("4306075").PN. USPGPUB; OR OFF 2012/04/13 15:41
USPAT;
USOCR

L10 1 ("6441245").PN. USPGPUB; OR OFF 2012/04/13 15:41
USPAT;
USOCR

L11 1 ("5387713").PN. USPGPUB; OR OFF 2012/04/13 15:41
USPAT;
USOCR

L12 1 ("20050085540").PN. USPGPUB; OR OFF 2012/04/13 15:41
USPAT;
USOCR

L13 1 ("20070078182").PN. USPGPUB; OR OFF 2012/04/13 15:41
USPAT;
USOCR

L14 1 ("20070254032").PN. USPGPUB; OR OFF 2012/04/13 15:41
USPAT;
USOCR

L15 34 treprostinil diethanolamine USPGPUB; ADJ OFF 2012/04/13 15:41
USPAT;

USOCR;

EPO; JPO;
DERWENT

L16 1 ("4845598").PN. USPAT; OR OFF 2012/04/13 15:41
USOCR

4/13/2012 3:50:56 PM SteadyMed — Exhibit 1002 — Page 201 Page 1
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EAST Search History (Prior Art)

L17 1 ("4485598") . PN. USPAT; OR OFF 2012/04/13 15:41
USOCR

L18 1 ("4486598") . PN. USPAT; OR OFF 2012/04/13 15:41
USOCR

L19 1 ("4486598") .URPN. USPAT OR OFF 2012/04/13 15:41

L20 41 treprostinil same diethanolamine USPGPUB; ADJ OFF 2012/04/13 15:41
USPAT;

USOCR;

EPO; JPO;
DERWENT

L21 7 L20 not L15 USPGPUB; ADJ OFF 2012/04/13 15:41

USPAT;

USOCR;

EPO; JPO;
DERWENT

L22 184 L1 or L2 or L3 or L4 US—PGPUB; OR OFF 2012/04/13 15:41
USPAT

L23 3 L22 and treprostinil USPGPUB; OR OFF 2012/04/1315:41
USPAT

L24 794 (562/466).CCLS. US-PGPUB; OR OFF 2012/04/1315:46
USPAT;
USOCR

L25 0 I24 and treprostinil USPAT OR OFF 2012/04/13 15:47

L26 5 I24 and treprostinil US—PGPUB; OR OFF 2012/04/13 15:47
USPAT

EAST Search History (I nterference)

Ref Hits Search Query DB3 Defa Plurals Time Stamp
# ult

Oper
ator

L27 0 (562/466).CCLS. UPAD OR OFF 2012/04/ 13 15:48

L28 0 ("treprostiniI").PN. UPAD OR OFF 2012/04/13 15:48

L29 1 ((HITESH) near2 (BATRA)).INV. USPAT; OR OFF 2012/04/ 13 15:48
UPAD

L30 0 ((SUDERSAN) near2 (TULADHAR)).INV. USPAT; OR OFF 2012/04/ 13 15:48
UPAD

L31 11 ((RAJU) near2 (PENMASTA)).INV. USPAT; OR OFF 2012/04/ 13 15:49
UPAD

L32 124 ((DAVID) near2 (WALSH)).I NV. USPAT; OR OFF 2012/04/ 13 15:49
UPAD

4/13/2012 3:50:56 PM SteadyMed — Exhibit 1002 — Page 202 Page 2
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Approved for use through 03/31/2007. OMB 0651-0031

. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
to respond to a collection of information unless it contains a valid

Receipt date: 03/1'72/2012
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Attorney Docket Number 080618-0620

U.S. PATENT DOCUMENTS

Under the Paperwork Reduction Act of 1995
OMB control number.

Substitute for form 1449/PTO

INFORMATION DISCLOSUR

STATEMENT BM ’
Date Submitted:

in perso

  

 
 
 

 
  

   
  

  
 

 
 
 

 
 

  

 
 

  
  

 

  
  

 

  
  
  

 
  

  

 

' Document Number . ' ’ Pages, Columns. Lines,
Cite Publication Date Name of Patentee or Applicant of Where Relevant
No.1 Number-Kind Codez (if MM-DD-YYYY Cited Document Passages or Relevant

KNOW") Fiures A ear

D1 I 2005/0101608 A1 05/12/2005 San_tel_, Donald J.
D2 I 2007/0078182 A1 04/05/2007 Phares et al.
D3 I 2009/0163738 A1 06/25/2009 Batra et al.

4,544,764 A 10/01/1985 Aristoff, Paul A.
4,668,814 A 05/26/1987 Aristoff, Paul A.

D6 I 4,683,330 A 07/28/1987 Aristoff, Paul A.

FOREIGN PATENT DOCUMENTS
, Pages. Columns, Lines,

Examiner Cite Fore!" Patent D00Um<'-‘"1 Publication Date Name of Patentee or where Relevant
lnitials* No.‘ Country Code Number‘ MM-DD-YYYY Applicant of Cited Documents Passages or Relevant

Kind Code5 (if known) Figures Appear

CA 2 710 726 A1 01/22/2012 Alphora Research inc., CA
D8 CN 101891596 A 11/24/2010 Shanghai Techwell

. Biopharmaceutical Co. Ltd.
D9 CN 101891715 A 11/24/2010 Shanghai Techwell

Biopharmaceutical Co. Ltd.
D10 EP 0 087 237 B1 05/14/1986 The Upjohn Company
D11 EP 0 159 784 B1 06/07/1989 The Upjohn Company
D12 EP 0 175 450 B1 03/22/1989 - The Upjohn Company
D13 EP 0 496 548 A1 07/29/1992 Purdue Research Foundation
D14 WO 98/39337 A1 09/11/1998 Hoechst AG

D15 WO 99/21830 A1 05/06/1999 United Therapeutics
Corporation

D16 WO 03/070163 A2 08/28/2003 United Therapeutics
Corporation

WO 2005/007081 A2 01/27/2005 United Therapeutics
Corporation

WO 2008/100977 A2 08/21/2008 N.V. Organon
WO 2012/009816 A1 01/26/2012 Al hora Research Inc.

NON PATENT LITERATURE DOCUMENTS

E , Cit Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
,n’,‘f",:‘s'[‘°' N091 item (book, magazine, journal, serial, symposium, catalog, etc.) date, page(s), volume-issue

' number(s), publisher, city and/or country where published.

D20 ALEXANDER et al., “The Synthesis of Benzindene Prostacyclin Analogs as Potential Antiulcer
Agents," Prostaglandins, 1986, 32(5):647-653.

Examiner Date
Signature Considered

‘EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. 1 Applicant's unique citation designation number (optional). 2 See Kinds Codes of
USPTO Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the tvvo-letter code (WIPO Standard ST.3). 4 For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 6 Applicant is to place a check mark here if English languageTranslation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application fomi 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, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Receipt date: O3/1'72/20112 i23347$i‘0+S€‘Ie5t€0b?-00521
Approved for use through 03/31/2007. OMB 0651-0031

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

   
 

Substitute for form 1449/PTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Complete if Known

A Iication Number 12/334,731

I 12/15/2008
First Named Inventor Hitesh BATRA
Art Unit 1621

use as man sheets as necessa Karl J. PUTTLITZ

Attorney Docket Number 080618-0629

NON PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
item (book, magazine. journal, serial, symposium, catalog, etc.) date, page(s), volume-issue

number(s), publisher, city and/or country where published.

D21 ARISTOFF et al., “Total Synthesis of a Novel Antiulcer Agent via a Modification of the lntramolecular
Wadsworth-Emons-Wittig Reaction," J. Am. Chem. Soc., 1985, 107:7967-7974.

D22 ARISTOFF et al., “Synthesis and Structure-Activity Relationship of Novel Stable Prostacyclin Analogs,"
Advances in Prostaglandin, Thromboxane, and Leukotriene Research, Samuelsson et al., .Eds., 1983,1 1 1267-274

D23 ARISTOFF et al., “Synthesis of Benzopyran Prostaglandins, Potent Stable Prostacyclin Analogs, Via

 
   

  
 
 

 

  

Examiner

   

an lntramolecular Mistunobu Reaction,” Tetrahedron Letters, 1984, 25(36):3955—3958.

D24 BATRA et al., “Crystallization Process Development for a Stable Polymorph of Treprostinil
Diethanolamine (UT-15C) by Seeding," Organic Process Research & Development, 2009, 13:242-249.

D25 BELCH et al., “Randomized, Doub|e—B|ind, Placebo-Controlled Study Evaluating the Efficacy and
Safety of AS-013, a Prostaglandin E1 Prodrug, in Patients with Intermittent Claudication," Circulation,
Ma 6, 1997, 95 9 :2298-2302.

D26 CHEMBURKAR et al., “Dealing with the Impact of Ritonavir Polymorphs on the Late Stages of Bulk
Drug Process Development," Organic Process Research & Development, 2000, 4:413-417.

D27 CHUNG et al., “Promoters for the (Alkyne)hexacarbonyldicobalt-Based Cyclopentenone Synthesis,"
Organometallics, 1993, 12:220-223.

D28 CLARK et al., “High-Perforrnance Liquid Chromatographic Method for Determining the Enantiomeric
Purity of a Benzindene Prostaglandin by a Diastereomeric Separation," Journal of Chromatography,
1987, 408:275—283.

D29 HARDINGER et al., “Triply-Convergent Syntheses of Two Homochiral Arene-Fused Prostacyclin
Analogs Related to U68,215," Bioorganic & Medicinal Chemistry Letters, 1991, 1(1):79-82.

D30 HICKS et al., “A Practical Titanium-Catalyzed Synthesis of Bicyclic Cyclopentenones and Allylic
Amines," J. Org. Chem., 1996, 61:2713—2718.

D31 JEONG et al., “Catalytic Version of the lntramolecular Pauson-Khand Reaction," J. Am. Chem. Soc.,
1994, 116:3159-3160.

-D32 KHAND et al., “Organocobalt Complexes. Part II. Reaction of Acetylenehexacarbony|—dicoba|tComplexes, (R‘C2R2)Co2(CO)5, with Norbomene and its Derivatives," J. Chem. Soc., J.C.S. Perkin l.,
1973, 977-981.

D33 MATHRE et al., “A Practical Enantioselective Synthesis of a,a-Diaryl-2-pyrrolidinemethanol.
Preparation and Chemistry of the Corresponding Oxazaborolidines," J. Org. Chem., 1991, 56:751-762.

Examiner Date
Signature Considered

‘EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. 1 Applicant’: unique citation designation number (optional). 2 See Kinds Codes of
USPTO Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4 For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST.16 If possible. 6 Applicant is to place a check mark here if English languageTranslation is attached.

This collection of infonnation is required by 37 CFR 197 and 1.98. The information is required to obtain or retain a benefit by the public which is to tile (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 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, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Receipt date: 03/1:72/20*: 2 123347§rb/s Q61621
Approved for use through 03/31/2007. 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 unless it contains a valid
OMB control number.

Substitute for form 1449/PTO Complete if Known

INFORMATION DISCLOSURE A lication Number 12/334,731

STATEMENT BY APPLICANT |fi 12/15/2008
- . First Named Inventor Hitesh BATRA

Date Submitted. 2L_ Art Unit 1621
Karl J. PUTFLITZ

NON PATENT LITERATURE DOCUMENTS

E _ . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
,n’,f§':,:T°' item (book, magazine, journal, serial, symposium, catalog, etc.) date, page(s), volume-issue

' number(s), publisher, city and/or country where published.

MULZER et al., “Asymmetric Synthesis of Carbacyclin Precursors by Pauson-Khand Cyclization,"
Liebigs Ann. Chem., 1988, 891-897.

NELSON, Norman A., “Prostaglandin Nomenclature," J. Med. Chem., September 1974, 17(9):911-918.

PAGENKOPF. Brian L., “Substrate and Reagent Control of Diastereoselectivity in Transition Metal-
Mediated Process: Development of a Catalytic Photo Promoted Pauson-Khand Reaction," Diss. Abstr.
|nt., §:/_(;l2):7535, 1977, Abstract.
PAGENKOPF et al., “Photochemical Promotion of the lntramolecular Pauson-Khand Reaction. A New
Experimental Protocol for Cobalt-Catalyzed [2 + 2 + 1] Cycloadditions," J. Am. Chem. Soc., 1996,
118:2285-2286.

PAULSON, Peter L., “The Khand Reaction," Tetrahedron, 1985, 41(24):5855-5860.

SCHORE, Neil E., "Transition—Meta|—Mediated Cycloaddition Reactions of Alkynes in Organic
Synthesis," Chem. Rev., 1988, 88:1081-1119.
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   Examiner , , _ U E . Date I) n/-A m

‘EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. 1 Applicant's unique citation designation number (optional). 2 See Kinds Codes of
USPTO Patent Documents at vwvw.uspto.gov or MPEP 901.04. 3 Enter Oflice that issued the document, by the tvvo-letter code (WIPO Standard ST.3). 4 For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 6 Applicant is to place a check mark here if English languageTranslation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 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, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: ‘
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Application/Control No. Applicant(s)/Patent Under
Reexamination

Index Of Claims 12334731 BATRA ET AL.

Examiner Art Unit

YEVEGENY VALENROD 1621
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Application/Control No. Applicant(s)/Patent Under
Reexamination

Index Of Claims 12334731 BATRA ET AL.

Examiner Art Unit

YEVEGENY VALENROD 1621

Non-ElectedCancelled Appeal I ll I
E Allowed E Restricted l E Objected
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification 13334731 3M3A ET AL

HIIIIHIIIIIIIIIIIIIIIIII IIIIIIIIIII II
YEVEGENY VALENROD 1621

ORIGINAL INTERNATIONAL CLASSIFICATION
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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. F ING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONF {MATION NO.

12/334,731 12/15/2008 Hitesh BATRA 080618-0629 8804

22428 7590 06/08/2012 :
FOLEY AND LARDNER LLP

VALENROD, YEVGENY
3000 K STREET NW

WASHINGTON, DC 20007 PAPER NUMBER
1621

MAIL DATE DELIVERY MODE

06/08/2012 PAPER

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.
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Application No. App|icant(s)  
 

 

 

corrected

Notice of Allowability

 
12/334,731 BATRA ET AL.
Examiner Art Unit

YEVGENY VALENROD 1621

-- The MAILING DA TE 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. IX This communication is responsive to RUSH dated 5/22/12.

 

2. I] 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. IX] The allowed cIaim(s) is/are 1—17and 20-30.

4. I] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119( )—(d) or (f).

a) D All b) I:I Some* c) I:I None of the:

1. I:I Certified copies of the priority documents have been received.

5

2. El Certified copies of the priority documents have been received in Application No.

3. I:I 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( )).

* 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 ABAN DONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [I A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO—152) which gives reason(s) why the oath or declaration is deficient.

6. I:I CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

(a) El including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO—948) attached

1) I:I hereto or 2) I:I to Paper No./Mail Date

(b) I:I 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).

7. I:I 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. I] Notice of References Cited (PTO—892) 5. El Notice of Informal Patent Application

2. I] Notice of Draftperson‘s Patent Drawing Review (PTO—948) 6. El Interview Summary (PTO—413),
Paper No./Mail Date .

3. I] Information Disclosure Statements (PTO/SB/08), 7. El Examiner’s Amendment/Comment
Paper No./Mail Date

4. I:l Examiner’s Comment Regarding Requirement for Deposit 8. El Examiner’s Statement of Reasons for Allowance
of Biological Material

9. El Other .

/YEVGENY VALENROD/

Examiner, Art Unit 1621

U.S. Patent and Trademark Office

PTOL-37 (Rev. 03-11) Notice of Allowability Stead)/Med _ fifibg Npgggilflfie 20120606
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PART B - I-‘I£I£(S) TRANSMITTAI.

Complete and send this form, together with applicable I'ee(s), to: M3il Mail Stop ISSUE FICE
Coniniissioner for Patents
P.(). Box 1450

Alexandria, Virginia 22313-1450
or Egg (571)-273-2885

INS'I‘RUC'I‘lONS: This form should be used for transmitting the ISSUE IEE and l’UI3I,1CA'l‘IO.N' FEE (if required). Blocks 1 through 5 should be completed where
ap(propi‘iate. All further correspondence including the Patent. advance orders and notification of maintenance fees will be mailed to the current corres ondcnce address ‘asin icated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate " «£13 ADDRESS" tormaintenance notifications.

CURRIZNTC()RRESI’ONI)liNCEADDRESS (Note: Use Block I for any change ofaddress) Note: A certificate of majljn can gnly be used for domestic mailings of (he
I‘ee.(s) Transmittal. This certificate cannot be used for any other acconipanying

apers. Each additional paper, such as an assignment or formal drawing. must
have its own certificate of mailing or transmission.

   

22428 7590 04/16/2012

l’7()l.-l’£Y AND l..ARl')NIT.R l..I..P ’ Certifieatc_nf Mailing 0r,Tr=I_nsmissi0r3 _ V ,
SIJITI; 500 I hereb certify that this I~ee(s) Transmittal is being deposited with the bnitcd
: 7* H ’ V W ‘ states ostal Service with S|.lfII§l‘CI]tAp0‘SVl8.‘gC for first class mail in an envelope
3000 K 5 I R|«,}g] NW’ addressed to the l\I/Istiilbto 7l.SbUE I"l;§. address above, or bfiillllg facsimile
VVASIHNGTON‘ DC 20007 transmitted to the 1.. P7 0 (. . 1) 273-288. . on the date indicated be ow.

 

 
(Deposi'toi‘s name)

(Siginiture?

APl’l.I(i/\'l'l():\' NC), l‘ll.II'\(’v l)A'I'}£ l*'lRS'l‘ NAMED l.\IV1~N‘l'()R /\'I"l'()RNl:Y 1)O(‘Kli’l‘ NO. (‘.()l\'l~‘lRMA’l‘I()N N0.

880412/334.731 I2/I5/2008 Iiitesh BATRA 080()l8—0629

 
  
  
'l‘I'I'l,.E O17 INVIZNTION: I’ROCESS TO PREPARE TREPR OSTINIL. THE ACTIVE INGREDIENT IN REMODULIN

 AI’PI,.N. 'l"i'I’E SMALI. ENTITY ISSUE 1*T:7.E DUE I’UBI,.I(i7A'l'lOl\‘ DUIEZ PREV. PAID ISSUE FEE TOTAL FEF.(S) DUE DATE DUE

nonprovisional YES gasp $1 7 4 0 $300 so siifitf 2 0 4 O 07/16/2012

EX/\Mll\1}£R AR T UNIT Cl.ASS‘S UI3 CLASS

VAI .1-ZNROD. Y'l'iVGENY l 621 562466000

 
  
 

  1. Change of correspondence address or indication of "Fee Address" (37
(TIVR 1.363).

3 Chan ve ofcorrespondence address (or Change of CorrespondenceAddress orm PTO/S131’ 12?.) attached.

3 "Fee Address" indication (or "Fee Address" Indication form
.’I‘O/SB/47: Rev 03-02 or more recent) attached. Use of ii Customer
Number is required.

2. For printing on the patent front page, list
(1) the names of up to 3 registered patent attorneys
or agents OR, alternatively,
(2) the name of a single Finn (having as a member 21
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

1F01eX.-_§c._L;€E.§1E1,.§E,£ .£LP

 

   

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assi rice is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been tiled for
recordation as set forth in 37 CI’ 3.11. Completion of this form is NOT a substitute for tiling an assignment.

(A) NAME OF ASSIGNEIE (B) RESIDENCI3: (CITY and STATE OR COUNTRY)

United The rapeuti CS Corporat ion S ilver Spring , Maryland

Please check the appropriate assignee category or categories (will not be printed on the patent) : D Individual [3 (‘orporation or other private group cntity D Government 

4a. The following fee(s) are submitted: -41). Payment ofFee(s): (Please lirst reapply any previously paid issue fee shown above)
Q Issue Fee D A check is enclosed.

a Publication Fee [No small entity discount permitted) 8 Payment by credit card. Form P'I‘O—Z038 is attached.

3 Advance Order ~ # of (xipies ,______" __W W E The Director is hereby authorized to charge the re uired fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number 19 — 4/]_A (enclose an extra copy ol this form). 

5. Change in Entity Status (from status indicated above)

3 21. Applicant claims SMALI. ENTITY status. Sec 3.7 CFR 1.27. a h. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR l.27(g)(2).
.\‘()‘l'E: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent: or the assignce or other party ininterest as shown to " the records of the United States P‘ em and T demark Office.

6 4

 

   Atiiht'7t‘i'/'.Cd Signature H W,  
 Typed or printed name , ,, Registration No. _,__

 

This collection of information is required by 37 CPR 1.311. The information is re uired to obtain or retain a benefit by the public which is to tile (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. T is collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed zipplication form to the USPTO. Time will v‘ dc =ndin * upon the individual case. Any comments on the amount of time you require to complete
this form and/or su gestions for reducing this burden, should be sent to e (Iiiief In ormation Officer, US. Patent and Trzidemzirk Office, U.S. Department of Commerce, PO.
Box 1450, Atexan ria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO TIIIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,Alexandria. Virginia 22313-1450.

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. 

PTOL—85 (Rev. 02/1 1} Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
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Electronic Patent Application Fee Transmittal

Application Number: 12334731

Filing Date: 15-Dec-2008

PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN

Title of Invention: REMODUUN

First Named Inventor/Applicant Name: Hitesh BATRA

Attorney Docket Number: 080618-0629

Filed as Large Entity

Utility under 35 USC111(a) Filing Fees

Sub-Total in

Description Fee Code Quantity USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Patent-Appeals-and-Interference:

Post-AlIowance-and-Post-Issuance:

Utility Appl issue fee 1501 1740 1740
I 300 300Publ. Fee- early, voluntary, or normal 1504
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Sub-Total in

Description Fee Code Quantity USD($)

Extension-of-Time:

Miscellaneous:

Total in USD (S)
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Electronic Acknowledgement Receipt

13244833

12334731

8804

Application Number:

International Application Number:

Confirmation Number:

Title of Invention:

First Named Inventor/Applicant Name:

Customer Number:

Filer Authorized By:

Attorney Docket Number:

Receipt Date:

Filing Date:

Time Stamp:

Application Type:

Payment information:

Submitted with Payment

Payment Type

Payment was successfully received in RAM

RAM confirmation Number

Deposit Account

Authorized User

FHeLBfing:

Document

Number Document Description

PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN
REMODULIN

Credit Card

$2040

10410

File Size(?%tes)/ Multi PagesStm8y£4.§de- >332: oqaa-rE;ae1r«.fapp..)
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135476

Issue Fee Payment (PTO-85B) |FTM.pdf c42d4537385e85efda78l 639093131 d3449
3ca5d

Fee Worksheet (SB06) fee-info.pdf 64407ee1ef62b79517aab883d1ba7575aea
bae56

Information:

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe 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

lfa 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

lfa 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/E0/903 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

lfa 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 ofthe International Filing Date (Form PCT/R0/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov

APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.

 
12/334,731 08/14/2012 8242305 080618-0629 8804

22428 7590 07/25/2012

FOLEY AND LARDNER LLP
SUITE 500
3000 K STREET NW

WASHINGTON, DC 20007

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 567 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):

Hitesh BATRA, Herndon, VA;

Sudersan M. TULADHAR, Silver Spring, MD;
Raju PENMASTA, Herndon, VA;
David A. WALSH, Palmyra, VA;

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.

SteadyMed - Exhibit 1002 - Page 216IR103 (Rev. 10/09)



SteadyMed - Exhibit 1002 - Page 217

Atty. Dkt. No. 080618-0629

IN THE UNITED STATESPATENTAND TRADEMARK OFFICE

First Inventor Name: Hitesh BATRA

Title: AN IMPROVED PROCESS TO

PREPARE TREPROSTINIL,
THE ACTIVE INGREDIENT

IN REMODULIN®

Patent. No.: 8,242,305

Issue Date: 8/14/2012

Examiner: Yevgeny VALENROD

Art Unit: 1621

Confirmation Number: 8804

REQUEST FOR CERTIFICATE OF CORRECTION

PURSUANT TO 37 C.F.R. § 1.323

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

Enclosed, in duplicate, is a Certificate of Correction, Form PTO—SB/44, for United States

Patent Number 8,242,305 issued August 14, 2012.

Correction of the term”tromethanine” to “tromethamine" in five instances in the claims is

requested.

Applicants submit that the noted errors do not constitute new matter, and correction

thereof would not require reexamination.

Pursuant to 37 C.F.R. §1.323, Applicants request that the enclosed Certificate of

Correction be approved.

4817-0125-6775.1
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Atty. Dkt. No, 080618-0629

Since the errors are not the fault of the Patent Office, payment is enclosed of the required

fee of $100.00.

The above~identified fees are being paid by credit card via EFS-Web.

The Commissioner is hereby authorized to charge any additional fees which may be

required regarding this application under 37 C.F.R. §§ 1.16-1.17, or credit any overpayment, to

Deposit Account No. 19-0741. Should no proper payment be enclosed herewith, as by the credit

card payment instructions in EFS-Web being incorrect or absent, resulting in a rejected or

incorrect credit card transaction, the Commissioner is authorized to charge theunpaid amount to

Deposit Account No. 19-0741.

Respectfully submitted,

Date 3:419 ii 2% 201-‘? By

FOLEY & LARDNER LLP Alexey V. Saprigin
Customer Number: 22428 Agent for Applicants
Telephone: (415) 984-9810 Registration No. 56,439
Facsimile: (415) 434-4507

4817-0125-8775.1
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MODIFIED PTO/SB/44 (04-05)
Approved for use through 04/30/2007. OMB 0651-0033

US. Patent and Trademark Office; US. 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.Also Form PTO4050

UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO. 2 8,242,305

APPLICATION NO. I 12/334,731

DATED I 8/14/2012

lNVENTOR(S) : Hitesh BATRA; Sudersan M. TULADHAR; Raju PENMASTA; David A.
WALSH

It is certified that an error appears or errors appear in the above-identified patent and that said Letters
Patent is hereby corrected as shown below:

Replace the term “tromethanine” with ~—tromethamine -~ as follows:

Col. 19, claim 7, line 26;

Col. 21, claim 22, line 10;
Col. 22, claim 25, line 25;

Col. 23, claim 27, line 4; and

Col. 24, claim 28, line 2.

MAILING ADDRESS OF SENDER (Please do not use customer number below):

Foley & Lardner LLP

3000 K Street, NW., Suite 600

Washington, D.C. 20007-5143

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. 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 10 hourto 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 sentto the Chief Information Officer,

U.S. Patent and Trademark Office, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, 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

PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN

Title of Invention: REMODUUN

;

Utility under 35 USC111(a) Filing Fees

Sub-Total in

USD($)
Description Fee Code Quantity

Basic Filing:

Miscellaneous-Filing:

Patent-Appeals-and-Interference:

Post-AlIowance-and-Post-Issuance:
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Sub-Total in

USD($)

Miscellaneous:

Description Fee Code Quantity

Total in USD (S) 
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Electronic Acknowledgement Receipt

17851239

12334731

8804

Application Number:

International Application Number:

Confirmation Number:

Title of Invention:

First Named Inventor/Applicant Name:

Customer Number:

Filer Authorized By:

Attorney Docket Number:

Receipt Date:

Filing Date:

Time Stamp:

Application Type:

Payment information:

Submitted with Payment

Payment Type

Payment was successfully received in RAM

RAM confirmation Number

Deposit Account

Authorized User

FHeLBfing:

Document

Number Document Description

PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN
REMODULIN

Credit Card

$100

9363

File Size(?%tes)/ Multi PagesStm8y£4.§de- >332: 0%-rreezafappu.)
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Request for Certificate of Correction 28c2cc82a7bf6fa9d6d4f366cc7225898345
5f7b

Fee Worksheet (SB06) fee-info.pdf c4c28bb768d9553b5622efcaf1f313e589b6
56cf

Information:

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe 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

lfa 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

lfa 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/E0/903 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

lfa 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 ofthe International Filing Date (Form PCT/R0/105) 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

CERTIFICATE OF CORRECTION

PATENT NO. 2 8,242,305 B2 Pagg 1 Of]
APPLICATION NO. : 12/334731

DATED : August 14, 2012

INVENTOR(S) : Hitesh Batra et al.

It is certified that error appears in the above—identified patent and that said Letters Patent is hereby corrected as shown below:

In the Claims

Replace the term “tromethanine” with --tromethamine-- as follows:

Col. 19, claim 17, line 26;

C01. 21, claim 22, line 10;

C01. 22, claim 25, line 25;

C01. 23, claim 27, line 4; and

Col. 24, claim 28, line 2.

Signed and Sealed this

Twenty—fifth Day of February, 2014

‘%u;4.o&.Z/..<:’..e__
Michelle K. Lee

Deputy Director ofthe United States Patent and Trademark Oflice
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Atty. Dkt. No. 080618-0629

IN THE UNITED S TA TES PA TENT AND TRADEMARK OFFICE

First Inventor Name: Hitesh BATRA

Title: AN IMPROVED PROCESS TO

PREPARE TREPROSTINIL,

THE ACTIVE INGREDIENT

IN REMODULIN®

Patent. No.: 8,242,305

Issue Date: 8/14/2012

Examiner: Yevgeny VALENROD

Art Unit: 1621

Confirmation Number: 8804

RES QUEST FOR CERTIFICATE OF CORRECTION

PURSUANT TO 37 C.F.R. § 1.323

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Commissioner:

Enclosed is a Certificate of Correction, Form PTO—SB/44, for United States Patent

Number 8,242,305 issued August 14, 2012.

Correction of the “(1OR1:[3-R5” with --(1OR22B-R5 -— in two instances in the specification,

and in one instance in the claims, is requested.

Applicants submit that the noted errors do not constitute new matter, and correction

thereof would not require reexamination.

Pursuant to 37 C.F.R. §l.323, Applicants request that the enclosed Certificate of

Correction be approved.

4817-0125-87751
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Atty. Dkt. No. 080618-0629

Since the errors are not the fault of the Patent Office, payment is enclosed of the required

fee of$l 00.00.

The above-identified fees are being paid by credit card via EFS—Web.

The Commissioner is hereby authorized to charge any additional fees which may be

required regarding this application under 37 C.F.R. §§ 1.16-1.17, or credit any overpayment, to

Deposit Account No. 19-0741. Should no proper payment be enclosed herewith, as by the credit

card payment instructions in EFS-Web being incorrect or absent, resulting in a rejected or

incorrect credit card transaction, the Commissioner is authorized to charge the unpaid amount to

Deposit Account No. 19-0741.

Date JAN 0 § 231%

FOLEY & LARDNER LLP

Customer Number: 22428

Telephone: (415) 984-9810

Facsimile: (415) 434-4507

4817-0125-8775.1

Respectfully submitted,

 
%Alexey V. Saprigin *

Agent for Applicants

Registration No. 56,439
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MODIFlED PTO/SB/44 (04-05)
Approved for use through 04/30/2007. OMB 0651«0033

U.S. Patent and Trademark Office; US, 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.Also Form PTO4050

UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO. 2 8,242,305

APPLICATION NO. : 12/334,731

DATED : 8/14/2012

lNVENTOR(S) : Hitesh BATRA; Sudersan M. TULADHAR; Raju PENMASTA; David A.
WALSH

It is certified that an error appears or errors appear in the above-identified patent and that said Letters
Patent is hereby corrected as shown below:

Replace “orOR1:B-R5" with --orOR2:B~R5 —- as follows:

Col. 2, line 60;
Col, 6, line 56; and

Claim 1, col. 18, line 55.

MAILING ADDRESS OF SENDER (Please do not use customer number below):

Foley & Lardner LLP
3000 K Street, NW‘, Suite 600

Washington, D.C. 20007-5109
This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. 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 114. This collection is estimated to
take 1.0 hour to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sentto the Chief Information Officer,
U.S. Patentand Trademark Office, US. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR

COMPLETED FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, 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.

4816-0467-3057.1
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Electronic Patent Application Fee Transmittal

PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN

Title of Invention: REMODUUN

First Named Inventor/Applicant Name: Hitesh BATRA

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Sub-Total in

USD($)

Basic Filing:

Miscellaneous-Filing:

Patent-Appeals-and-Interference:

Post-AlIowance-and-Post-Issuance:
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Sub-Total in

Description Fee Code Quantity USD($)

Extension-of-Time:

Miscellaneous:

Total in USD (S) 
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Electronic Acknowledgement Receipt

m

—

PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN

Title of Invention: REMODUUN

I

Payment information:

Submitted with Payment yes—

 
—Auth°“zedUser  

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

225153

Request for Certificate of Correction 8c092a714aeef4ffd08646ba97f1a6ef53060
760

Fee Worksheet (SB06) fee-info.pdf 2e9ce8f8ac0730d00e591a6a0e857772704 1
eecc

Information:

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe 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

lfa 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

lfa 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/E0/903 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

lfa 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 ofthe International Filing Date (Form PCT/R0/105) 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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SPE RESPONSE FOR CERTIFICATE OF CORRECTION

Paper No.:20150303

DATE : March 03, 2015

TO SPE OF : ART UNIT 1672

SUBJECT : Request for Certificate of Correction on Patent No.: 8242305

A response is requested with respect to the accompanying request for a certificate of correction.

Please complete this form and return with file, within 7 days to:

Certificates of Correction Branch - ST (South Tower) 9A22

Palm location 7590 — Tel. No. (703) 305-8309

With respect to the change(s) requested, correcting Office and/or Applicants errors, should the patent

read as shown in the certificate of correction? No new matter should be introduced, nor should the scope or
meaning of the claims be changed.

Thank You For Your Assistance Certificates of Correction Branch

The request for issuing the above-identified correction(s) is hereby:
Note your decision on the appropriated box.

IXI Approved All changes apply.

|:| Approved in Part Specify below which changes do not apply.

|:I Denied State the reasons for denial below.

Comments:

/BRANDON FETTEROLF/

Supervisory Patent Examiner.Art Unit 1672

PTOL-306 (Rev. 7/03) U.S. DEPARTMENT OF COMMERCE Patent and Trademark Office
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ESPONSE FOR CE IF c - TE

Paper No.:

DATE I 35112115

TO SPE OF : ART UNIT 1621

SUBJECT : Request for Certificate of Correction for Appl. No.: IZQQQ, Patent No.:"8,242,305

CofC mailroom date: 3/33/2015.

Please respond to this request for a certificate of correction within 7 days.

FOR IFW FILES:

Please review the requested changes/corrections as shown in the COCIN document(s) in

the IFW application image. No new matter should be introduced nor should the scope or
meaning of the claims be changed.

Please complete the response (see below) and forward the completed response to scanning

using document code COCX.

FOR PAPER FILES:

Please review the requested changes/corrections as shown in the attached certificate of
correction. Please complete this form (see below) and forward it with the file to:

Certificates of Correction Branch (CofC)

Randolph Square — 9D10-A 1
Palm Location 7580

In particular note: formulas (Clm 1) and Col. 2 & 6

Ernest ‘C. Wmte 571 272-3385

Certificates of Correction Branch
703-756-1814

Thank You For Your Assistance

The request for issuing the above-identified correction(s) is hereby:
Note your decision on the appropriate box.

Cl Approved All changes apply.

‘El Approved in Part Specify below which changes do not apply.

D Denied State the reasons for denial below.

Comments:

Art Unit

PTOL-306 (REV. 7103) . . OF CMMERCE Patent an ' emar 0 Ice
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UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO. 2 8,242,305 B2 Pagg 1 Of]
APPLICATION NO. : 12/334731

DATED : August 14, 2012

INVENTOR(S) : Hitesh Batra et al.

It is certified that error appears in the above—identified patent and that said Letters Patent is hereby corrected as shown below:

Replace “otOR1:[3-R5” with --otOR2:B-R5-- as follows:

In the Specification

Col. 2, line 60;

Col. 6, line 56; and

In the Claims

Claim 1, col. 18, line 55.

Signed and Sealed this

Fourteenth Day of April, 2015

‘%u;uo&.X/..<:’..e__
Michelle K. Lee

Director ofthe United States Patent and Trademark Oflice
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