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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Inventor Name: Hitesh BATRA

Title: AN IMPROVED PROCESS TO PREPARE

TREPROSTINIL, THE ACTIVE INGREDIENT
IN REMODULIN®

Prior Appl. N0.: 13/548,446

Prior Appl. Filing
Date: 7/13/2012

Examiner: Unassigned

Art Unit: Unassigned

CONTINUING PATENT APPLICATION

TRANSMITTAL LETTER

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313—1450

Commissioner:

Transmitted herewith for filing under 37 CFR. § l.53(b) is a:

[X] Continuation [ ]Division [ ] Continuation-In-Part (CIP)

of the above-identified copending prior application in which no patenting, abandonment, or

termination of proceedings has occurred. Priority to the above-identified prior application is

hereby claimed under 35 U.S.C. § 120 for this continuing application. The entire disclosure

of the above~identified prior application is considered as being part ofthe disclosure ofthc

accompanying continuing application and is hereby incorporated by reference therein.

[ ] Applicant claims small entity status under 37 CFR 1.27.

Enclosed are:

[X] Description, Claims, and Abstract (23 pages).

[ X ] Executed Declaration (4 pages).
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[X] Power of Attorney (1 page).

Atty. Dkt. No. 080618—1256

[ X ] Information Disclosure Statement, Form PTO—SB08.

[X] Application Data Sheet (37 CFR 1.76).

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

Number of EFS-Web

Sheets Adjustment
23 x 75% 1 8 

The filing fee is calculated below at the large entity rate: 

Number Included Extra

Filed in

Basic Fee

Basic Filing
Fee

Search Fee

Examination

Fee

Size Fee 18 » 100 = 0

Total 9 - 20 T 0

Claims:

Independent: 1 — 3 = 0

If any Multiple Dependent Claim(s) present:

Surcharge under 37 CFR 1.16(e) for late filing of

Executed Declaration or late payment of filing fee

X

+

+

Number of Sheets for EFS-Web

 

Rate

$280.00

$600.00

$720.00

$400.00

$80.00

$420.00

$780.00

$140.00

Prioritized Examination fee (Track I) under 37 CFR. § 1.1 7 (0)

Processing Fee (Track I) under 37 CPR. § 1.17 (i)
TOTAL FILING FEE:

Assignment Recordation Fee:

Processing Fee under 37 CFR 1170) for Late Filing

of English Translation of Application:
Publication Fee

TOTAL FEE

+

+
$40.00

$140.00

ll

11

II

II

11

11

11

Fee

Totals

$280.00

$600.00

$720.00

$0.00

$0.00

$1600.00

$0.00

$000

$1 600 .00
 

The above-identified fees of $1600.00 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 CFR. §§ 1.16-1.17, or credit any overpayment,

to Deposit Account No. 19-0741. Should no proper payment be enclosed herewith, as by the
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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. l9~0741.

Please direct all correspondence to the undersigned attorney or agent at the address

indicated below.

Date July 2, 2013

FOLEY & LARDNER LLP

Customer Number: 22428

Telephone:
Facsimile:

(202) 672—5569

(202) 672-5399

Respectfully submitted,

  
Stephen B. Maebius

Attorney for Applicant

Registration No. 35,264
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AN IMPROVED PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE
INGREDIENT IN REMODULIN®

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is a Continuation of U.S. Application No. 13/548,446, filed July

13, 2012, which is a Continuation of U.S. Application No. 12/334,731, filed December 15,

2008, which 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 usefill 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 and 6,809,223. 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 oftreprostinil for treatment ofpulmonary

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. 2005/01 651 1 l 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 neuropathie foot ulcers. U.S. application No. 12/028,471 filed February 8, 2008,

,1,
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discloses treprostinil treatment of pulmonary fibrosis. US. 6,054,486 discloses treatment of

peripheral vascular disease with treprostinil. US. patent application 11/873,645 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.

US. application No. 12/028,471 filed February 8, 2008 discloses treatment of asthma with

treprostinil. US. 7,417,070, 7,384,978 and US. 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.

W

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

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

thereof.

H Y1_fi_fi_R7
M1 L1
OH

H

o (c H2)WCOOH (I)

[0008] The process comprises the following steps:

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

compound of formula 111,

H “Ti—FR?

H Y1_fi_fi_R7 M1 L1
M1 L1 OH

OH H

OH H (11:) O(CH21~CN (111)

2 2 ,
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wherein

W: 1, 2, or 3;

Y1 is trans—CH2CH—, eis—CHZCH—, —CH2(CH2),,,—, or —CEC-; m is 1, 2, or 3;

R7 is

(1) -CPl-l_7p-Cl-lg, 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,

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

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

(Cl-Cg)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

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

(2) 2—(2—furyli)ethyl,

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

(4) 3—thienyloxymethyl;

M1 is OL-OHZB-R5 or OL-R5zl3-OH or Ot-ORlifi-Rs or a-Rszfi-ORZ, wherein R5 is

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

L1 is Ot-RgIB-R4, Ot-R4IB-R3, or a mixture of (l-RgIB-R4 and a-R4zl3-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,

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

4833-6891-16361
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H Yrfi-fi-Rv
M1 L1
OH

H HB

O(CH2)WCOOe (Is)

(d) reacting the salt from step (c) with an acid to fonn the compound of fonnula 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) CN (VI)

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

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

and

4833-6891-16361
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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-alkyl 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-cyeloalkyl is an optionally substituted monoeyelie, bicyclic or tricyelic 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.

[002]] “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, fiamarate, gluceptate, gluconate, glutamate, glycollylarsanilate,

hexafluorophosphate, hexylresorcinate, hydrabamine, hydrobromide, hydrochloride,

767
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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 (l , l —methene-bis-2—hydroxy—3 —naphthoate, einbonate), pantothenate,

phosphate/diphosphate, picrate, polygalacturonate, propionate, p-tolucnesulfonate, salicylate,

stearate, subacetate, succinate, sulfate, sulfosalicylate, suramate, tannate, tartrate, teoclate,

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 1, or a hydrate, solvate, prodr'ug, or pharmaceutically acceptable salt

thereof.

H Y1—fi_fi_R7
M1 L1
OH

H

o (c H2)WCOO H (I)

[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,

4833-6891-16361
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H VFW—R?
H Y1— _ _R7 M1 L13 9 OH

M1 L1
OH

H

OH H (II) O(CH2)WCN (111)
wherein

W: I, 2, or 3;

Y, is trans-CH=CH-, cis-CH=CH-, -CH2(CH2)m-, or -CEC-; m is l, 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, (Cl-C3) alkyl, or (Cl-Cg)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,

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

the aromatic ring by one, two or three chloro, fluoro, trifluoromethyl, (C 1-C3)alkyl, or (C 1-

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—C7i)eycloalkyl optionally substituted by l to 3 (C1-C5)alkyl;

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

(3) 2—(3 —thienyl)ethoxy, or

(4) 3—thienyloxymethyl;

M1 is OL—OH:[3—R5 or OL—R5:[3—OH or OL-OR] ZB-Rs or OL—R51B-OR2, wherein R5 is

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

L1 is or-R32B-R4, OL-R42B-R3, or a mixture of OL-Rgzfi-R4 and OL-R42B-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,

787
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(c) contacting the product of step (b) with a base B to for a salt of formula Is

H Yrfi-fi—Rv
M1 L1
OH

(-9
H HB

O(CH2)WCOOe (Is)

((1) 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 US. Pat.

No. 6,441,245.

0R1 0R1 WSW—F”
M1 L1

CC? 0Y _ _ _R\ 1 7

a. it H
0(CH2)nCH3 (X) 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

US. Pat. No. 6,700,025.

OR

1 VFW—R7
C \ M1 L1

\\c\ _ _ _ OH
\ Y1 fi E R7

M1 L1 H
OBn (XII) OB n (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.

4833-6891-16361
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k

COOH (IV)

[0030] The process comprises

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

ClCHgCN to produce a compound of formula VI,

 
L

(V) CN (V1)

 
(b) hydrolyzing the product of step (a) with a basc such as KOl—l,

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

a salt of the following structure, and

H0

 
(D NH2(C HZCHZOH)2

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

of formula IV.

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

95.0%, 99.0%, 99.5%.

710,
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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 1. Alkylation of Benzindene Triol

K2003, BU4N Br
Acetone, RT

 

  
, 11 ,
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Name Amount M01. Eq

Benzindene Triol 1250 g 3.76 1.00

K2C03 (powder) 1296 g 9.38 2.50

CICH2CN 567 g 7.51 2 0

Bu4NBr 36 g 0.11 0.03

Acetone —— 29 L —— ——

Celite®545 -- 115 g -- -—

   
 

[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 K2CO}

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

reaction mixture was stirred vigorously at room temperature (23::20C) for 16—72 h. The

progress of the reaction was monitored by TLC. (methanol/CH2C12; 1:9 and developed by

10% ethanolic solution of PMA . After com,letion of reaction, the reaction mixture wasP

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

 
 

4833-6891-16361

KOH, MeOH—>

H20, Reflux
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Name MW Amount M01. Eq.

Benzindene Nitrile 1397 g* 1.0

KOH 844 g 4.0

Methanol 12 L --

Water 4.25 L -—

*Note: This weight is based 011 100% 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, l-2 mL of reaction mixture was acidified

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

for TLC; Eluent: methanol/CHzClz; 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 l—2 by adding 3M HCl (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 NaHC03 (30 g of NaHC03 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 Na2804 (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 (110—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

,13,
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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

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

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

(I) EtOH, EtOAc—.

(II) Heptane Slurry  
Name 

Treprostinil 

Diethanolamine 
Ethyl acetate -— 3 5L* * __ __ 

Treprostinil Diethanolamine

Salt (seed) -— 12 g _- __

  
 

*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.] 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::50C. At this temperature, the seed of

L 14 L

4833-6891-16361
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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 l 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

Benzindene Trio]

Batch No. (g)

1 1250

1250

1250

1236
$03M

Wt. of Treprostinil

(g)

1 640

1528

1499

1572

Diethanolamine Salt (1:1) Yield

(0%)

88.00

8200*

80.42**

85.34

Melting point

(°C)

1043—1063

1055—1072

104.7—106.6

105—108

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

treatment was removed for R&D carbon treatment experiments.

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

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

 

     
 

Name Batch No. Amount Ratio

Treprostinil
Diethanolamine Salt 1 3168 g l

Heptane —— 37.5 L 12

z 15 ,
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a condenser,

Name Batch N0. Amount Ratio

Treprostinil

Diethanolamine Salt 2 3071 g 1

Heptane —— 36.0 L 12
  
 

A 50—L, cylindrical reactor equipped with a heating/cooling system, a mechanical

and a thermocouple was charged with slurry of treprostinil

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

 
The suspension was cooled to 22::2°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 weight of treprostinil diethanolamine salt was obtained. The material

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

Test

IR

Residue on Ignition (ROI)

Water content

Melting point

Specific rotation [0.] 5589

Organic volatile impurities

HPLC (Assay)

Ethanol

Ethyl acetate

Heptane

Diethanolamine

4833-6891-16361

Batch 1

Conforms

<0.1% w/W

0.1% W/W

105.0-106.5°C

+346O

Not detected

Not detected

<0.05% w/W

100.4%

Positive

7167

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

Batch 2

Conforms

<0.l% 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

HCI, H20—EtOAC

Recrystallization
in EtOH—HZO

 

  
[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 NaZSO4. 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% ethanolie 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 N0. Yield Purity (HPLC)

1 91.0% 99.8% (AUC)

2 92.0% 99.9% (AUC)

3 93.1% 99.700 (AUC)

4 93.3% 99.7% (AUC)

5 99.0 % 99.8% (AUC)

6 94.6% 99.8% (AUC)

, 17 ,
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Comparison of the former process and a working example of the process

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     
 

4833-6891-16364

Working example ofthe

Process according to the
Step Former Process present invention

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

Nitrile

l Triol WCight 500 g 5,000 g

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

Potassium

carbonate 1,300 g (6.4 cq) 5,200 g (2.5 cq)

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

Tetrabutylammoniu

mbromide 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

l-lexanes addition

bcforc filtration Yes (10 L) No

9 Filter Celite Celite

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

l l Evaporation Yes Yes

Silica gel column
Dichloromcthanc:0.5 L

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

Evaporation after
13 column ch No

14 Yield of nitrite 109—1 12 % Not checked

Treprostinil (intermediate)

15 Methanol 7.6 L (50—L reactor) 50 L (SO-gal reactor)
Potassium

l6 hydroxide 650 g (8 eq) 3,375g (4 eq)

17 Water 2.2 L 17 L

L 18 L
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18 % 0f KOH 30% 20%

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 acetate

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

L 19 L

4833-6891-16364
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38 Brine wash N/A 1 X 10 L

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 Buehner funnel Aurora filter

20% (10 L) cooled 20% (20 L) cooled
47 Washing ethanol—water ethanol—water

Buehner funnel (20 h) Aurora filter (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—15 yield weight ~ 535 g ~ 1,100 g

52 % yield from triol) N 91% N 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

saves 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

4833-6891-16364
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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.

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

incorporated herein by reference in their entirety.

,2},
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WHAT IS CLAIMED IS:

1. A process for preparing a treprostinil salt, comprising:

combining treprostinil and a base in solution to form a base addition salt;

allowing crystallization of the base addition salt of treprostinil; and

collecting the base addition salt of treprostinil.

2. The process of claim 1, wherein the collected base addition salt of treprostinil

is dried and stored.

3. The process of claim 1, wherein the base addition salt is selected from the

group consisting of sodium, ammonia, potassium, calcium, ethanolamine, diethanolamine, N—

methylglucamine, and choline.

4. The process of claim 1, further comprising heating the solution of treprostinil

and base addition salt.

5. The process of claim 4, further comprising cooling the solution of treprostinil

and base addition salt prior to collecting the base addition salt oftreprostinil.

6. The process of claim 1, wherein the base comprises an alkali metal cation.

7. The process of claim 6, wherein the alkali metal cation is selected from the

group consisting of sodium and potassium.

8. The process of claim 1, wherein the solution comprises a water—miscible

organic solvent.

9. The process of claim 1, wherein a mole ratio of the base in solution to

treprostinil is about 1.1 : 1.

-22-
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ABSTRACT

This present invention relates to an improved process to prepare prostacyclin

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

to treprostinil via salts of treprostinil and to purify treprostinil.
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PTO/AlA/O1 modified)
 

  DECLARATION (37 CFR 1.63) FOR UTILITY 0R DESIGN APPLICATION
USING AN APPLICATION DATA SHEET (37 CFR 1.76) “06184256

Title of AN IMPROVED PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN
Invention REMODULIN®

As the below named inventor. I hereby declare that:

This declaration I8 The attached application. or
is directed to:

El United States application or PCT international application number
filed on

The above-identified application was made or authorized to be made by me.

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application.

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 by
fine or imprisonment of not more than (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that
may contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit
card numbers (other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is
never required by the USPTO to support a petition or an application. If this type of personal information is included in
documents submitted to the USPTO. petitioners/applicants should consider redacting such personal Information from
the documents before submitting them to the USPTO. Petitioner/applicant is advised that the record of a patent
application is available to the public after publication of the application (unless a non-publication request in compliance
with 37 CFR 1.213(8) is made in the application) or issuance of a patent. Furthermore, the record from an abandoned
application may also be available to the public if the application is referenced in a published application or an issued
patent (see 37 CFR 1.14). Checks and credit card authorization forms PTO-2038 submitted for payment purposes are
not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor. Hitesh BAT . Date (Optional): M 4/ M
Signature: m/

Note: An application data sheet (PTO/SB/14 or equivalent). including naming the entire inventive entity. must
accompany this form or must have been previously filed. Use an additional PTO/AlA/O1 form for each additional
inventor.
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN 080618-1256
APPLICATION USING AN APPLICATION DATA SHEET (37 CFR 1.76)

Title of AN IMPROVED PROCESS TO PREPARE TREPROSTINIL. THE ACTIVE INGREDIENT IN
Invention REMODULIN®

As the below named inventor. I hereby decIare that:

This declaration XI The attached application. or
is directed to:

El United States application or PCT international application number
filed on

The above-identified application was made or authorized to be made by me.

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application.

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 by
line or imprisonment of not more than (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that
may contribute to identity theft. Personal information such as social security numbers. bank account numbers. or credit
card numbers (other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is
never required by the USPTO to support a petition or an application. If this type of personal information is included in
documents submitted to the USPTO. petitioners/applicants should consider redacting such personal information from
the documents before submitting them to the USPTO. Petitioner/applicant is advised that the record of a patent
application is available to the public alter publication of the application (unless a non-publication request in compliance
with 37 CFR 1.213(a) is made in the application) or issuance of a patent. Furthermore. the record from an abandoned
application may also be available to the public if the application is referenced in a published application or an issued
patent (see 37 CFR 1.14). Checks and credit card authorization forms PTO-2038 submitted for payment purposes are
not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor: Sudersan M. TU LADHAR

Signature: 741%!”

Note: An application data sheet (PTO/SBI14 or equivalent). including naming the entire inventive entity. must
accompany this form or must have been previously filed. Use an additional PTO/AIA/OI form for each additionalinventor.
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN 080518-1256
APPLICATION USING AN APPLICATION DATA SHEET (37 CFR 1.76)

Title of AN IMPROVED PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN
Invention REMODULIN®

As the below named inventor. I hereby declare that:

This declaration it The attached application. or
is directed to:

D United States application or PCT international application number
filed on

The above-identified application was made or authorized to be made by me.

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application.

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 by
fine or imprisonment of not more than (5) years. or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that
may contribute to identity theft. Personal information such as social security numbers. bank account numbers. or credit
card numbers (other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is
never required by the USPTO to support a petition or an application. If this type of personal information is included in
documents submitted to the USPTO. petitionerslapplicants should consider redacting such personal information from
the documents before submitting them to the USPTO. Petitioner/applicant is advised that the record of a patent
application is available to the public after publication of the application (unless a non-publication request in compliance
with 37 CFR 1.213(a) is made in the application) or issuance of a patent. Furthermore. the record from an abandoned
application may also be available to the public if the application is referenced in a published application or an Issued
patent (see 37 CFR 1.14). Checks and credit card authorization forms PTO-2038 submitted for payment purposes are
not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor: Raju PENMASTA Date (Optional): Tm» 04— «20/3,

Signature: g EM“J1
Note: An application data sheet (PTO/SBI14 or equivalent), including naming the entire inventive entity. must
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Application Data Sheet a9dd26I59I026d8326aald0505eb8e‘988e9-

This is not an USPTO supplied ADS fillable form 

539102

b8fd27c12649985794b9a1ffbb30473a937
bd2b6
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Multipart Description/PDF files in .zip description

—-—
Information Disclosure Statement (IDS) Form (5308) -_

Information:

Warnings: 

 

Fee Worksheet (5806) fee-info.pdf 61b4bl62942d536eb8acb6f8238f9638a33
31fa0

Information:

Total Files Size (in bytes) 1901721 

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

New International Application Filed with the USPTO as a Receiving Office
Ifa 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/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/AtA/ao (07-12)
Approved for use through HBO/2014 OMB 06510035

US Patent and Trademark Office; US DEPARTMENT OF COMMERCE

Underthe Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a vsiid OMB control number.

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

I hereby revoke all previous powers of attorney given in the application identified in the attached statement
under 37 CFR 373(0),
I hereby appoint:

Practitioners associated with Customer Number: 22428

OR

B Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used):
Registration

Number

  

  

  

  
 

  

  

  
 

 

 

 
(As attorney 5) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with

any and all patent applications a ssigned o_nly to the undersigned according to the USPTO assignment records or assignments docu mentsattached to this form in accordance with 37 CFR 3.73 c.

Please change the correspondence address for the application identified in the attached statement under 37 CFR 3,73(c) to:

The address associated with Customer Number: 22428

OR
Firm or

“individual Name 
 

 
 

 
 

  
 

 

Address
 

City

Country  
Telephone 

 

 
United Therapeutics Corporation

1040 Spring Street

Silver Spring, Maryland 20910

Assignee Name and Address:

 

 
  

 
  

  

 

A copy of this form, together with a statement under 37 CFR 3.73(c) (Form PTO/SBIQS or equivalent) is required to be
Filed in each application in which this form is used. The statement under 37 CFR 3.73(c) may be completed by one of
The practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed.

SIGNATURE of Assignee of Record
inature and title is supplied below is authorized to act on behalf of the assignee

   
 The individual whose s
 

  
Telephone Z 0?/ 7 ‘i—Z’ [19

Signature Date it), /& 1 fr: 1 

  
Name 
 

   

 

Title

This collection of information is required by 37 CFR 1.31, 1.32 and 1.33, The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C, 122 and 37 CFR 1 11 and 1.14. This collection is estimated to take 3 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,
US Patent and Trademark Office, US. Department of Commerce, P.O. Box1450, Alexandria, VA 22313—1450, DO NOT SEND FEES OR COMPLETED
FORMS T0 THlS ADDRESS, SEND TO: Commissioner for Patents, P.O.Box1450, 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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Atty. Dkt. No. 080618—1256

IN THE UNITED STA TES PA TENTAND TRADEIMA RK OFFICE

Applicant: Hitesh BATRA et a1.

Title: AN IMPROVED PROCESS TO PREPARE 'I'REPROSTINIL,
THE ACTIVE INGREDIENT IN REMODULIN®

Appl. No.: Unassigned (CON of13/548,446)

Filing Date: July 2, 2013

Examiner: Unassigned

Art Unit: Unassigned

PRELIMINARY REMARKS
 

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Commissioner:

Claims 1-9 are based upon Example 3 (salt formation) and paragraphs 46, 47 and 1 l 1.

NOTICE OF THIRD PARTY RELATED PATENT APPLICATION 

The above claims are based upon the published claims ofWO2012/088607 (which has

a pending US national stage of Serial No. 13/520,872) and are presented in compliance with

35 USC. 135 (within 1 year of the publication date ofWO2012/088607).

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 July 21 2013 By may

FOLEY & LARDNER LLP Stephen B. Maebius
Customer Number: 22428 Attorney for Applicant
Telephone: (202) 6726569 Registration No, 35.264
Facsimile: (202) 6726399

4824—0004—635611
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Approved for Lise through 01/31/2014. OMB 0651-0032

US Patent and Trademark Office; US, DEPARTMENT OF COMMERCE
Underthe Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless It contains a valid OMB control number.
 

_ . Attorney Docket Number 080618—1256
Application Data Sheet 37 CFR 1.76 WWW—"~—

Application Number

 "I

 

    
Title Of Invention AN IMPROVED PROCESS TO PREPARE TREPROSTINIL, _HE ACTIVE INGREDIENT IN REMODULIN®

 
The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 176

_ This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
I document may be printed and included in a paperfiled application.

 
Secrecy Order 37 CFR 5.2

Portions or all ofthe application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
 

  
 

Inventor Information:

Inventor 1 W _ [E
 

 
  

 
 

    

  

Legal Name

PrefixI Given Name Middle Name I Fainin Name I Suffix
I Hitesh I BATRA I

Residence Information (Select One) @ US Residency 0 Non USNR’esidency O Active US Military Service

City I Herndon State/Province I VA I Country of Residence. I US   

 
Mailing Address of Inventor:

Address 1 2461 Leyland Ridge Road

Address 2 I MM
City Herndon g State/Province I VAl

Postal Code 20171 Country i US

Inventor 2 ”

  

 
 

 
 

 

    
 

 

Legal Name __

Prefix Given Name I Middle Name I Family Name
Sudersan I M. ITULADHAR

Residence Information (Select One) @ US Residency O Non US Residency 0 Active USE—Military Service

City I Silver Spring I State/Province I MD I Country of Residencd I US 

Mailing Address of Inventor:
  

  

 
 

 
 

  

 

 

 

Address 1 1501 Haddon Manor Court

Address 2

I City I Silver Spring I State/Province I MD
I Postal Code I 20904 I Countryi I us

Inventor 3 LEE
Legal Name

PrefixI Given Name Middle Name I Family Name Suffix
I Raju I PENMASTA 

 
 

 
Residence Information (Seledt One) @ US Residency O Non US Residency 0 Active US Military Service

:Ee “Unix '7 o n
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Approved for use through (III/3112014. OMB 065143032

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 contains a valid OMB control number

I Attorney DocketNumber 080618-1256

 

Application Data Sheet 37 CFR 1.76
 

I Application Number   
Title of Invention AN IMPROVED PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN REMODULIN®  
City I Herndon I State/Province I VA I Country of ResidenceI US 
 

Mailing Address of Inventor:

 Address 1
 

 

12953 Centre Park Circle #115 

  

  
 

  

 

 

   
  

L m, 

Address 2

City Herndon State/Province I VA
Postal Code 20171 Countryi US

I“ Inventor 4 ”m E
Legal Name

Prefix! Given Name Middle Name Family Name Suffix

David A, WALSH .

Residence Information (Select 033‘) © us Residency Q Non US Residency Q Active us Military Seche

City Palmyra I State/Province I VA I Country of Residence I US
I

Mailing Address of Inventor:

Address 1 56 Wildwood Drive

Address 2

City I Palmyra I State/Province VA “A
Postal Code I 22963 I Countryi I us

 

  
 

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

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

 

 

  An Address is being provided for the correspondence Information of this application.
 

Customer Number I 22428
Email Address I |PDocketing@foley.com I - Add EmaiI Remove EmailI

Application Information:

. . 1 AN IMPROVED PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN
Title of the Invention I REMODULIN®

080618—1256 I Small Entity Status Claimed

 

 Attorney Docket Number   
 
 

Application Type

I Subject Matter

Nonprovisional

Utility

 

 

  
Total Number of Drawing Sheets (if any) Suggested Figure for Publication (if any)  

EEC \AIAL‘ "I "I z:
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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 contains a valid OMB control number

080618—1256

 

_ _ Attorney Docket Number
Application Data Sheet 37 CFR 1.76 .-._,_..._I

Application Number I
     

Title Of Invention AN IMPROVED PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN REMODULIN®
 

Publication Information:

Request Early Publication (Fee required at time of Request '37 CFR 1.219)

   

 

Request Not t0 Publish. I hereby request that the attached application not be published under

3 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject ofan application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

   
 

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 132).
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

 

Please Select One: @ Customer Number Q US Patent Practitioner l 0 Limited Recognition (37 CFR 11.9)
Customer Number 22428

 

    
 

Domestic Benefit/National Stage Information: 

  

  

 

 

  

 

 

  

 
  
 

  
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate
National Stage entry from a PCT application. Providing this information in the application data sheet constitutes the
specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

Prior Application Status Remove

"""""""Application Number Continuity Type Prior Application Number Filing Date (YYYY—MM—DD)

This Application ContinuatiorTMofm 13/548446 2012-07—13

Prior Application Status T WWW—m" “WT BEE—{I
Application Number Continuity Type Prior Application Number mFihngfl'DwaTe(YYYY-MM—DD)

13/548448 I Continuation of 12/334731 2008-12-15WW “WM“—
Prior Application Status Em] TTTTTTT

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)”

12/334731 An application claiming the benefit 61/014232 2007—12—17

“Additional-”Domestic Be nef't/National Stage Data may be generated within this form
by selecting the Add button.

 
 

Foreign Priority Information: 

EEC \Alnk ') '1 i:
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Approved for use through Cit/3152014, OMB 0651~0032

U.S. Patent and Trademark Office U 5 DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are requrred to respond to a collection of information unless it contains a valid OMB control number. 

Attorney Docket Number ”0806184256 
Application Data Sheet 37 CFR 1.76  Application Number   
Title Of Invention AN IMPROVED PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN REMODULIN®  
 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55(d), When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)i the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(h)(1) and (2). Under the PDX program, applicant bears the ultimate

responsibility for ensuring that a copy of the foreign appiication is received by the Office from the participating foreign intellectual

property office, or a certified copy ofthe foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

MW“ Rem 0V8 M H

Application Number I Countryi Filing Date (YYYY-MM—DD) Access CodeI(if applicable)
l .

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

 

 

 

 

  
 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition
Applications

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

16, 2013. 

Authorization to Permit Access: 

[I Authorization to Permit Access to the Instant Application by the Participating Offices 
If checked. the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO),
the Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO), the World Intellectual Property Office (WIPO).
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application
is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box should not be checked ifthe applicant
does not wish the EPO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority

Sto the instant patent application is filed to have access to the instant patent application

in accordance with 37 CFR 1.14(h)(3). access will be provided to a cow of the instant patent application with respect
to: 1) the instant patent application~as~filed; 2) any foreign application to which the instant patent application
claims priority under 35 U.S.C. 119(a)'(d) if a copy of the foreign application that satisfies the certified copy requirement of
37 CFR 1.55 has been filed in the instant patent application; and 3) any US. application-as-filed from which benefit is
sought in the instant patent application.

In accordance with 37 CFR 1.14(c), access may be provided to information concerning the date 0 f filing this Authorization.

  
 

:EI: Inlnk o '1 z:
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Approved for use through 01/31/2014. OMB 06510032

US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act0f1995. no persons are required to respond to a collection of information unless it contains a valid OMB control number.

_ . Attorney Docket Number 080618-1256
Application Data Sheet 37 CFR 1.76 . j

Application Number I

 

  

 

Title Of Invention AN IMPROVED PROCESS TO PREPARE TREPROSTINIL. THE ACTIVE INGREDIENT IN REMODULIN®    

Applicant Information:
 

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

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 145), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 146 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should beidentified in this section.

Clear
  

  

V—._.._.J

© Assignee 0 Legal Representative under 35 U.S.C. 117 O Joint Inventor

0 Person to whom the inventor is obligated to assign. 0 Person who shows sufficient proprietary interest 

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:r M. _. ,

Name ofthe Deceased or Legally lncapacitated Inventor:

 

   

If the Applicant is an Organization check here. X 

Organization Name United Therapeutics Corporation 

i Mailing Address Information For Applicant: 

 

 

  

     

Address 1 1040 Spring Street

Address 2 WA»

City Silver Spring StateIProvince MD 4

“Edith—try) US Postal Cod-em j 20910
Phone Numberwm Fax Number “““““

Email Address ____

 
 

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

  
Non-Applicant Assignee Information:

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

EEC ”Utah '1 '3 a
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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 contains a VaIid OMB control number 7

Application Data Sheet 37 CFR1 76 | Attorney Docket Number I 080618-1256
 

Application Number ; 

Title of Invention AN IMPROVED PROCESS TO PREPARE TREPROSTiNiL, THE ACTIVE INGREDIENT IN REMODUL|N®  
 

Assignee 1 

Complete this section only if non-applicant assignee information is desired to be included on the patent application publication in
accordance with 37 CFR 1.215(b). Do not include in this section an applicant under 37 CFR 1.46 (assignee, person to whom the
inventor is obligated to assign, or person who otherwise shows sufficient proprietary interest), as the patent application publication will
include the name ofthe applicant(s). 

 

If the Assignee is an Organization check here. I: i   

Prefix I Given Name 1 Middle Name Family Name Suffix
I I

Mailing Address Information For Non-Applicant Assignee:

Address 1

Address 2

“city WW I State/P rov i nce
Postal Code

 

 

 

 

     
 

Countryi 

 

 
 
 
  

Fax NumberPhone Number   
Email Address  

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

 

Signature:

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and
certifications.

 

 

 Signature I ... Date (YYYY«MM-DD)§ 2013-07-02   

First Name ISteph‘en “Last Name Maebius Registration Number 35264 

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

   
 

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US Patent and
Trademark Office, US. Department of Commerce, P.Oi Box 1450, Alexandria, VA 22313—1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, PO. Box 1450, Alexandria, VA 22313-1450.

ccc \Alnh o n n
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Atty. Dkt. No. 080618—1256

IN THE UNITED STATES PATENT/1ND TRADEMARK OFFICE

Applicant: I’Iitesh BATRA et a1.

Title: AN IMPROVED PROCESS TO PREPARE TREPROSTINIL, THE
ACTIVE INGREDIENT IN REMODULIN®

Appl. No.: Unassigned (CON of 13/548,446)

Filing Date: Herewith

Examiner: Unassigned

Art Unit: Unassigned

INFORMATION DISCLOSURE STATEMENT

UNDER 37 CFR ‘1.56

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313—1450

Commissioner:

Applicant submits herewith documents for the Examiner’s consideration in

accordance with 37 CFR §§1.56, 1.97 and 1.98.

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.

Applicant requests that, in accordance with 37 CPR §1.98(d), the Examiner review all

applications relied on for an earlier effective filing date under 35 U.S.C. 120, including

application no. 12/334,731, filed 12/15/2008; application no. 13/548446, filed 7/13/2012, for

copies of references of record therein that are not being provided here; although Applicant

would be pleased to provide copies of any such documents at the Examiner’s request.

The submission of any document herewith is not 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

4837-8939-0612.1 _1-
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Atty. Dkt. No. 080618—1256

any rights to take any action which would be appropriate to antedate or otherwise remove as a

competent reference any document submitted herewith.

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 ofthe application.

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 July 2. 2013 By

FOLEY & LARDNER LLP Stephen B. Maebius

Customer Number: 22428 Attorney for Applicant

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

Facsimile: (202) 672-5399

4837-8939-0612,1
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PTO/SB/Oe (09-11)
Approved for use through 1/31/2014. OMB 065170032

U.S. Patent and Trademark Office U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act 01 1995, no persons are required to respond to a collection 01 inlormation unless it displays a valid OMB control number

PATENT APPLICATION FEE DETERMINATION RECORD Appl‘callm 0r Dowel Number Flling Dale
Substitute for Form PTO-875 13/933,623 07/02/2013 D To be Mailed

ENTITY: E LARGE |:| SMALL |:| MICRO

APPLICATION AS FILED — PART I

(Column 1) (Column 2)

NUMBER FILED NUMBER EXTRA RATE (3;) FEE (3;)

BASIC FEE ‘ N/A N/A N/A37CFR116a, b.or c

IZI SEARCH FEE N/A N/A37 CFR1.16'k I or (m)

E EXAMINATION FEEq(37 CFR1 16(0) (p) or(

TOTAL CLAIMS
INDEPENDENT CLAIMS 1 _ ,(37 CFR1.16h mInUSB:

If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
for small entity) for each additional 50 sheets or
fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 116(3).

I] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR1.16()))

DAPPLICATION SIZE FEE
(37 CFR1.16(s))

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

APPLICATION AS AMENDED — PART II

(Column 1) (Column 2) (Column 3)

CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY
AMENDMENT PAID FOR

ADDITIONAL FEE ($)

Total (37 CFR1.16 i I
Independent37 CFR I 16 h

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

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

(Column 1) (Column 2) (Column 3)

CLAIMS HIGHEST
REMAINING NUMBER

AFTER PREVIOUSLY
AMENDMENT PAID FOR

PRESENT EXTRA ADDITIONAL FEE (515)

Total (37 CFR1.160))
Independent(37 CFRI 1501))

El Application Size Fee (57 CFR 1.16(s))

X (I) II

X II

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

TOTAL ADD L FEE

9’ If the entry in column 1 is less than the entry in column 2. write “0” in column 3. LDRC
** If the “Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter “20". /EVA GILLIS/
*** If the “Highest Number Previously Paid Fof' IN THIS SPACE is less than 3, enter “".3
The “Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1.

 
This collection 01 intormation is required by 37 CFR 1.16. The intormation is required to obtain or retain a benefit by the 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 tor reducing this burden, should be sent to the Chief Intormation Otticer, U S. Patent and Trademark Otfice, US.
Department of Commerce PO Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner lor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1 -800—P TO-9199 and select option 2.
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PATENT APPLICATION FEE DETERMINATION RECORD Application Of DOCket Number
Substitute for Form PTO-875 13/933,623

APPLICATION AS FILED - PART I OTHER THAN

(Column 1) (Column 2) SMALL ENTITY

BASIC FEE
(a7 CFR1 161a) (b) or (c))
SEARCH FEE
(37 CFR1 16(kt) (it) or (m))
EXAMINATION FEE
(37CFR1 16(0) p(I or (qt)l

TOTAL CLAIMS

ItNDEPENDENT CLAIMS
It the specification and drawings exceed 100

APPLICATION SIZE sheets of paper, the application size tee due is
FEE $310 ($155 for small entity) for each additional
(37 CPR 1. 16(3)) 50 Sheets or traction thereot. See 35 U.S.C.

41((a)(1 )(G) and 37 CFR1. 16(3).

*Ifthe differenceIn 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 ENTITYCLAIMS HlGHEST

REMAINING NUMBER ADDITIONAL RATE($) ADDITIONALAFTER PREVIOUSLY FEE($) FEE($)AMENDMENT FAlD FOR
Total

(37 CFR1 15(1))
Independent(37 CFR1. 16(hlIAMENDMENTA

(Column 2) (Column 3)

Total

1
CLAIMS HIGHEST

REMAINING NUMBER RATE(s ADDITIONAL ADDITIONALAFTER PREVIOUSLY I FEE($) FEE($)AMENDMENT PAID FOR

(37 CFR1 15(1))
Independent

(37 CFR1.16(hIIAMENDMENTB Applicatlon Size Fee (37 CFR1 16(5))

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(]II

ADD'L FEE
* lfthe entw in column 1 is less than the entry in column 2. write "0" in column 3.

** lfthe "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20”.
*** itthe "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
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United States Patent and Trademark Office
Adm'ess COMMISSIONER FOR PATENTSPo Rm m0

ruexandna.Vugnna 2231371450wwwuspto gm' 
 APPLICATION NIJMEER FITTVG 0R 37I (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NOJTITTE

13/933,623 07/02/2013 Hitesh Batra 080618-1256
CONFIRMATION NO. 6887

22428 POA ACCEPTANCE LETTER
FOLEY AND LARDNER LLP

SUITE 500 ll||||||||||ll|||||l||Illfllllllllllllll||||||||l|||l|||||||||||llllll|l|l|||||||l|l|||||||||00000006 6
3000 K STREET NW 277573
WASHINGTON, DC 20007

Date Mailed: 07/25/2013

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 07/02/2013.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

/ttu/

 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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UNITED STATES PATENT AND TRADEMARK OFFICE II\ I'I'IIII) S'I'A'I'IIIS I)|‘1PAII'I'VI Il1\I'I' ()Il' (TOM M I‘IIN‘I‘I
United States Patent and Trademark Office
Admess COMMISSIONER FOR PATENTSPO RIx 11130

Alexandria Vugmia 22313 1450wvm uspto gm
 
 

APPLICATION FILING or GRPAR

NUMBER 3711c) DATE UNITT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS
13/933623 07/02/2013 1629 1600 080618-1256

CONFIRMATION No.16887
22428 FILING RECEIPT
FOLEY AND LARDNER LLP

SUITE 500 “III I|||||I|||||I||IIIIIIIIIIIII|| IOIIIIIBI III III|||II|||||I||||||||||I|I|||I||I|||I3000 K STREET NW

WASHINGTON, DC 20007

Date Mailed: 07/25/2013

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 US. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

lnventor(s)
Hitesh Batra, Herndon, VA;

Sudersan M. Tuladhar, Silver Spring, MD;
Raju Penmasta, Herndon, VA;
David A. Walsh, Palmyra, VA;

Applicant(s)
United Therapeutics Corporation, Silver Spring, MD

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

Domestic Priority data as claimed by applicant
This application is a CON of 13/548,446 07/13/2012 PAT 8497393
which is a CON of 12/334,731 12/15/2008 PAT 8242305
which claims benefit of 61/014,232 12/17/2007

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFFI 1.55 and 1.76.

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices
(PTO/SB/39 or its equivalent) has been received by the USPTO.

If Required, Foreign Filing License Granted: 07/23/2013

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

is US 13/933,623
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Projected Publication Date: 10/31/2013

Non-Publication Request: No

Early Publication Request: No
Title

PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN REMODULIN®

Preliminary Class

514

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a US. 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 US. 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/indexhtml.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the US. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the US. Government hotline at 1-866-999-HALT (1 -866-999—4258).
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LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

m

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121—128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730—774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase “IF REQUIRED, FOREIGN FILING
LICENSE GRANTED” DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
 

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of US. cities, states,
and regions competing for global investment; and counsels US. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://wwwSelectUSAgov or call
+1-202-482-6800.
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United States Patent and Trademark Office
Adm'ess COMMISSIONER FOR PATENTSPn Rm m0

Alexandria, Vugmla 2231371450wwwuspm gm'
 
 
 APPLICATION NTTMRRR PITINC OR 37I (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NOJTITTE

13/933,623 07/02/2013 Hitesh Batra 080618-1256
CONFIRMATION NO. 6887

22428 PUBLICATION NOTICE
FOLEY AND LARDNER LLP

SUITE 500 II||||I|II||IIIIIIIIIIIIIIIIIIIIlllllllllllllLlIIIIlIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIII
3000 K STREET NW 00000005 72895
WASHINGTON, DC 20007

Title:PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN REMODULIN?

Publication No.US—2013-0289304—A1
Publication Date:10/31/2013

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 Managmcnt, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-8 88 -786-0101
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{Titanium 3

PATENT ABSTRACTS OF JAPAN

(E “Pubiication number: 564322328

(43)]Date (,rfpubéicatim ofappiicafiun : 25 September 1983

(5 E) Emil (3071:? 59/46

(707%: 51/43

C07C 59/62

1’! A6 I 3*; 3 1/557

(707C 377/130

(21) Appfimmion number: 55~025726 (7] )Appfiicam: SEJI‘V’EETDMO CHEM CC)
LTD

(22) Date nffiiing: 29 Fsbrum‘y 1980 (72) Inventor: KAWAKAL‘VEE HAHME

ONO KEEICHX

51L“: ABLE-{EKG

KA’1") U BE SE} M EM OTC)

(54}, CRYS'i‘ALLENE AMINE SAIL? OF METE'EANOPROSTACYCLIN, 1T8
PREPARATION AND R ERNENG METHOD

1. TITLE: CRYSTALLINE AMINE SALT 0F METEiiANUPROSTACYCLEN, {TS

PREPARATION AND R‘EFINENG METE~§OD

2.. CLAIMS

1. A dicyciohexyi amine gait Ufa methampmstacyciin derivative represented by a
generaé form uia:

[wherein R‘ is trithyioxymeihyi group, 3~trithyioxym‘ans—{upmpenyi group and generai
{01'sz Ea:
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5% r43
5

w m m ox m g» :5 waazzzcagssraczafi$1; 35

. 2 3 , ,

(Whertfll’l, R , R q R4 are each a hydrogen aiom or a methyl group)].

a

.r‘. A i'nethod for producing dicyciohexylumine salt of melhanoprostacyclin

derivative represented by a general formula:

.« was:\

w'};,r‘x/
Ill

3,a a;
E?Xv.:

[wher-eln, Rl is tritiuyioxymethyl group, Smirit‘liyloxywtranol«propenyl group and general
formu la:

K rig H32

w or; m at; - c: w <31 «» atrzgzusgeuga'fiaon 50'"

. " 1 41 ., . .

(wherein, R“ R, R are each a hydrogen atom or a methyl groom} oomprmng:

forming a crystalline salt ofa mixture of meihuooprosiueyolin derivative represented by

a general formula:

[’12:vasA;

fur/”x
9K
h ;

:1
m3?
(«~1me‘« 1&3

(wherein, R3 is as described above) and a 722: isomer thereof using dicyelohexylamine;

and further recrystallizing as niecessairy~

3. Detailed Description oi'ihe invention

The present invention relates to a crystalline dieyelohexylamine salt of

mellwnoprostacyioin derivative, its preparation and purifying method

l‘vlethaiioprostaeyloin (ll) was discovered as a stable derivative of prosiaeyclin

(Fulfil; which is a natural bio-active substance having a strong thror‘nboeyie aggregation

suppression ei‘l‘eei (Tetrahedron Letters A307 (ii-’79)} and it is much more ol'iemioaliy

sizable compare l to profiacyclin, with the some level of strong il’iimnbocyie aggregation

su mressioo effect as PGEg, and ii, is an extremely useful compound in llie treaimem of
.1 ..
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arterioscierosis, cardiac i‘aitnre or thrombosis. Meanwhile, the totaE synthesis at

metnarroprostaeyicin and a derivative thereof is reported by several groups aside from

the present inventors; but at! those methods, use the Wittig reaction of ketone derivative

(III) and yiide derivative (1V) as shown below;

  
2 : A 1 a/\f\g’"W

at: 33: mix a??? :25 itfi
t2:3 i 1‘ i {ii i]

t‘ :txgrmtzrffiigmagngmgu «4

The reaction has Em exeeiient yietd, but noids a severe fault m" aiways

generating an unnecessary side pro-duet, ’}7Z~isonier [11‘] (the generation ratio is at

{it}:i’1i’}=?:2, ’i‘etrahedron Letters 433 (1979)), and the physical property of the two

forms are quite simiinr {the Rf value 0 7Enisomer =014 and ’IZe-isomer 20.17,

Tetrahedron Letters 4‘33 { i 979)}, so it is quite diffieuit to separate or refine the reaction

product. Further; the :neiting point of the present compound is quite iow (fart—69°C

'i‘etrahedrnn Letters 374-3 (1978)), so crystaiiization can be iargeiy inhibited by a minute

amount ofimpurity that enters into the reaction product.

The physioiogieai activity tit-F72 isomer [it] compared to n'xetnanoprostacyelin

[ii] is quite tow For exampte, a thromboeyte aggregation suppression effect of it’ is

about 5/100 that ofii (’i‘etrairedron ietters 431% (1979)).

As such, it wiil be a definite. requirement to establish an efficient and industrial

separation method in the deveiopment of inetnanoprostaeyeiin derivative as a

pharrnaeoiogieai product.

Hence, the present inventors have studied various separation and refining;

methods ever since their success in synthesizing methanoprostaeyetin, and have now

successfutiy deveioped an easy and industriai refining method The present invention

rotates to the new refining method and a new dicyeiohexyinmine salt of

metitanoprostaeyetin derivative [1] obtained by the method.

A methanoprostaeyciin derivative represented by genera} t‘ormuia [i], in which

one of R2, R}, R4 is a methyi group, has an exeeiient thrombocyte aggregation

suppression effect simiiar to n:ethanoprostaeyctin (JP Stvi'i9444 A), and a

methanoprostaeyeiin derivative, in which R] is a trithyioxymerhyi group or

3~tritnyioxyntrunsninpropenyt group, is essentiai as an intermediate ot’ a

rnetnanoprnstdeyetin synthesis.
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(JP 5&29233 A, JP 54%?236 A)

in the present invention, the dioyclohexylamlne salt of methanoprostacyolin

darlvative repressntctl by a general formula:
new it

[wherelm RF is tritliyloxyinetlwl group, 3-trlthyloxy~trans»lm'pr'openyl group and general
formula:

(wheruini R”; R”, R4 an: cash a hydrogen atom or a methyl groom] is obtained as

dcscribcd bolowi That is, Elli: mothanoprostncyclin derivative {l} or a

moths.noprmtasyolin derivative {ill comprising a corresponding 7Z«ison‘ler [i']:
' N 3.
do,» \I;

2‘ :5
fix.

k:
(\x‘a‘ :4?-
all

(Whorein, RI lg as shown above}

is mixed with an appropriate amount of dicyclolwxylaminfi (0.7 folds to 12 folds by

mow) in an appropriate solvont, cooled as necessary, and tho precipitated crystal is

obtained by filtration

The {licycloliexylamine salt of nrcthanoprostacyclln derivative. ll] obtained

above genornlly has quite a high purity, and its purity can b6 ll’lifrl'fjélSCCl by

recrystallization using an appropriate, solvent as necessary.

A suitable solvent to be used in the present invention includes alkanol (at;

ethanol, nvpropanol, lSG-propnnol) and alkanonc (rag. acetone, methylethyl ketone,

dieihyl ketone, motlayl~l$0 buthyl kotone} and ofthese, acetone, mfihylcthyl lotions

and the likn are particularly advantageous.

The: dicyololtexylamine salt obtaimtd in the present lnvontion can be easily

returned to n {roe metharmprostaoyclin derivativc El] by a common method, and

moreover, the obtained methanoprosracyclin derivative shows a good crystal quality

compared to {hogs that has not been subjected to refining by the present invention.
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Dicyclohexytaminc sail of thc tbitowing exempiarjv compounds can be aasiéy

obtaitmd by tha presant invention.

E-B—Tz‘ithytoxymcthy{~35mhjytioxyflE—(zt’“Garb-3wbutylidcnc)~bicyc§0[3,3,Ottactane

35343‘-Trithy§0xy—tmns~1~p1‘0pcnyl)~3a»hyd0xy~'.’E«(4’«car‘ntmybutylidenC)-»b§cycit;

[353,0]octane

24H3‘mHydmxy—traitsv i finctcny§)~3whyd0xy«’7E—(4‘~carboxybutyi idenc)~bicyclo{

3,3,G}00tatte

lit—(3'u.~Hydmx3'44"?4’ndimethyi—tran5«t ‘mctsnytjt-h-hy 0xy~7E~~(4‘-cas'boxybutyii

dette'}«bicyctnfififl]octane:

2—{H3RAVE}!drow-3’t’uimcthytutrany i loamyi)~3(.2-hyd0,nyEZ—tgfir'ucarboxybutyi idem

ejtuhicyctuil‘z,3,0}0ctanc

Next, Examptes are given to exptain the prsscnt invatttitm in detail.

Exampie 1

The 7~E,Z mixture (0,8 g)- ot‘srudé '2{Hrithyioxymethyé--3a~hyd0xy~

731:4’«cat'boxyé‘mtyiEdane)»bicyc§o{3,3,0]octane obtaitwd by the Wittig reaction 0:“

4vcaz‘bt’1xybutylent? triphcnyIphosphorzmc and ZfivtrithyioxymethytJumtiydcxy‘»

bicycio[3_3,(3001212193431; was disseived in acetone, and dicyciohexyl amine. of an

cquivaient mote was intmtiuced under agitation, the mixture was further agitated

under room tsmperatum. and the precipitated crystat was obtaimd by film-Eng and

washed with tittie acetone to obtain a: dicyciohexyiamim satt of'2-B-»trithy]0xymethyi~

3anhydoxy~7E»(4'~carb0xybutyiidenefpbicyctoifififlbctana

Matting Point: 69~7E°C

Exampic 2

A brown oil-iike matter (0.39 g} of 2'34}‘tt~hydmxy«trans~i '~octenyl}~3u~

hyd0X31~7Eu{4’~carbuxybuty}itiettc)~bicyci0[3t3,t)]octanfi containing a 7—2 isomer was

dissolved in acetone, and dicyciahexytaminfi of an equivalent mole was introduced

under agitation. The mixture was agitated for 2 hours and tctt under room temperature,

and the precipitated crystal was obtained by filtering to obtain a dicyciohexyiamine sa‘tt

of2~{H3‘u—hydroxytmns»t’noctcnyl)«3anhydoxyz7E—(4-‘«cari3axybutyiidem)—

bicyci0{3,3,0toctanet

Matting Paint: 105.5‘-}06,5°C

The abm’e tiicyctoticxyiamine sait was neutraiized by a KHSO4 aqueous

soiutit‘m ($70.5 N, then extracted with Ethan after which the ether layer was washad with

water and dried, and the sch/ant was removed by distiltation under rcducm pressure to
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main 3 crystal ofLEE-(3’whydrcuxyulransm1'»C:ctenyi)—3u«hy€i0xy«7£fi~(4‘~

carbflxybutylidcnfiybicy/GED!limoctanc.

Melting Point: saysnégoa
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Citaticn 2

PATENT ABSTRACTS OF JAPAN

(1 iqubEicaLion number : 59*044340

(43)Datc of‘pubiication of appiication : 12 March 1984

(SiflratCiv COKE 59/46

(IV/C 59/56

CUT/C 59/62

CO’JC 59/731

COYC 301/30

COT/C 349/26

CU'II'C 149/40

C 07:13 9 3 .1‘3 8

(BEJAppiicatiQn number : 57%} 55205 (7})Appiicam : SANKYO CO LTD

(LZLZflJeaEe m“ fiiing : OS Septfimhcr 1932 {72.}1nvemm' : AMAMEYA SHEGEO

KOJEMA KOECHE

(S4) OFTECAL ACTIVE CRYSTALLENE AMINE SALT OF
ME'I‘PLKNOPRCE'E‘ACYCLIN DERR’A’E‘EVE AND ITS PREPARA'E‘ION

'l‘l'l‘LE: OPE‘ICAE ACT} V E CRYS’EALLENE A M ENE SALT OF

METHANOPR OSTACYCE,,1N I‘)ERWA'NVE AN D 3T8 PREPARATION

CLAHM S

1. A salt of mathanapn’mtacyclin darivativs having a generai formula:

& ‘ N‘s

Li KR. .

R) 4m 2mx 1 v 332v" w ‘w’“n:
:39 05

E'whérein, R; is a hydrogen atom or a methyl group, R2 is an akkyi group of I m E:

carbon; an aiksnyi gmup of '3 :0 £2 carbons, a {ennuia ~~A group (whvrein, A is a

cyuioaikyi group of 3 t0 8 carbons {hat can b6 substituted by a lower alkyi group), a
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formuia ~X—A group (wherein, A is the same as shown above, and X is a methylene

groupg an ethylene group, a —~—NH— group, or: oxygen atom or a sulfur atom”) or a formula

“my“:ifi group (wherein X is the some as shown above, Y is a halogen atom or a

trilluoromethyl group); and n is an integer of l to S] and l»throo~2-aminos3—

paranitrophenyh1:3«propanodiol {11a}

2. A method for preparing a salr of a compound (is) and a compound (Ha)

comprising:

treating 4 types of mixtures, consisting, oi" u mixture of molhunoprostacyolin

derivative having a general ionnula:

[wheroim R, is a hydrogen atom or a methyl group, R; is an alliyl group or" i to 1?;

carbons, an aikenyi group of 2 to i2 carbons, a formula «A group (wherein, A is a

oysloalkyl group of 3 to S carbons thal can be subsiiluied by a lower alkyl group), a

formula ~~~X--A group (wherein, A is the some as shown above,e and X is a. methylene

group, an othylene group, a INEB group? an oxygen atom or a sulfur atom) or a formula.

“4“? “"{f group (wherein, )i is the some as shown above, Y £3 a halogen atom or a
 

trilliaoronieiliyl group} and n is an integer of 1 £0 5' and an X~isoiopo of a compound

{is} having a genera} formula:

“Vé

kg "fim.{~m H q. 1 1'! }

(wherein, R}, R2 and n are the same as shown above)?

a mixture ofa compound (la) and an antipode compound (lo) thoreof5 or

a mixture or” a compound (la), a compound (1b), a compound (lo) and on

anripode compound (id) of compound (1b).,

with l-throo~2~amino~3upuraniirophenyl-l ,lepropanediol (lla) to produce a

rystailino sail; than

reorjy'stallizing as neoossory.

3. Detailed Description oftha invention
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The present invention relates to a suit ofa new methanoprosruwo}in dorivativo

having a general formula:

 
an d

Luxreoulnméno~3~parunitrophenyi»l,3~propunediol {Ila}, much is usefui in the

sepurauon or refinement of an opticai isomer and a stereoisomer, and a preparation
method ofthe name.

In the above forrnuiu, R; is u I'rydrogen atom or u me by! group, R2 is an aik’yi

group of i to £2 carbons, 2m afkenyi group of‘2 to £2 carbons, a formula «A group

(wherein, A is a cyclanE-{yi group of 3 to 8 carbons that can be: subatiiured by a flower

alkyi group), a formuiu /////K~A group (wherein, A is the some as shown uboxe and X is u

merhyiene group, an ernyione group, 21 "NH group, an oxygen atom or a suir'ur atom) or

u formuin ““52“”{3’4 group (wherein, X is the some us shown above, Y is a haiogon

atom or 3 rrifiuoromorhyi group), and n is an integer of I to 5-

Exumpies of alkyi groups having 1 to 12 carbons of R2 inuiudc rriothyi group,

ethyi group, mpropyi group, isopropyl group, u-buryi group, isobuty! group, n—pentyi

group. isopenryi group, Lmethyipentyl group, Z~rnethyipontyfi group, n~nexyi grrmp.

n~hepiyl group, 1, iwdimernyipentyi group, lwethylpenryi group, nvocryi group,

Zumothyiouryl group, nwnouyi group Z—urethyinonyi group, Eweihylocty‘r group, n»deoy§

group, 2~merhyidooyi group or 2~erhy§deoyi group; and proferably, aikjy‘i groups having

4 to H} carbons, such as, nvbuly} group, isobuiyl group, n~pentyl group, isopem’y} group,

E-methyipemyi group, Zwmethyipenryi group, n~nexyi group, nnheptyi group,

I,E»dirnethy1penty3 group, 2»ethy1peniy§ group, mooty] group, Evanethyiocryl group, or

Zvothyioctyi group; and more preferabiy, n~peuty1 group, Lmethylprentyi group, n~hexyl

group or Z—rnethyihexyi group.

Examples of aikenyl groups having 2 to 12 carbons of R2 Enciude vinyi group,

aiiyi group, 2*ijutenyi group, 2—pemeuyi group, 3-13pntenyl group, 2wmerhyi«3«pentenyi

group. 44mothyi~3~pentonyl group, Lmeinyifiwpeutenyi group, 4whexenyi group,

5 ~hexonyi group, I ,4-«d nnerhyi-B«pcntenyi group, 5 nheptenyi group,

6—methylw5~hoptenyl group, 2,6—{iimol‘nylfi—heprenyi group, E,E,o—trimeihy‘r~5~hepreny§

group, 6~moihyl~fr~octenyl group, Lowdinreihyi~~5~ocoteny3 group, ouethyi~5~octenyi

group, 2-methy1-6-ethyi‘5~oetony§ group or 2,<3«dEeth;~’i—5—oerenyi group; and prefcrabiy
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alkonyl groups having Al to l2 carbons, such as fibururryl group, 2~pentonyl group,

3~ponlersyl group, 2-morl1yl-3—perrtenyl group, 4~mothyl~3pouronyl group,

l~mcthyl¢l~pcntouyl group, zHtsxcuyl group, thoxunyl group, l,4-climothylowpeotonyl

group, Subopreuyl group, Smurethyl~5~laoptenyl group, 2,6»cllmothyl«5uhcplouyl group,

l,l,€5«rrimothyl~5~hopteuyl group, 6~motllyl~5~ooreuyl group, 2,6-~dimethyl—5"outenyl

group, o~ethyl,«5«octeuyl group, 2~metl1yL6~o£lryl~5~octenyl group or

loudletlryln5~octcuyl group; and more. preforably, 2~perirerlyl group, 4»lrexouyl group,

5~lroxouyi group, (swmorlrylv5~hepreuyl group or 2,6«rllmethyl—S-hoptcnyl group.

Examples ol‘ lower all-r5315 uousiituliug substituuma of formula ~~~A group and

formula —X«A group of R3 include mothyl group, ethyl group, u~propyl group, r1~butyl

group or Eso‘outyl group, and prolorably u methyl group or an ethyl group.

Examples ol‘ oyoloullryl groups having 3 to 8 carbons in formula WA group and

l’orrrrulu wX—A group of R2 include cyclopropyl group, cycloburyl group, cyclopout‘yl

group, cyclohexyl group, cycloheptyl group or cyclooor‘yl group; and preferably,

oyolopoutyl group or uyclolrexyl group.

X in formula ~uX-l\ group or formula "Bar“??? group of R; is proforably

mothylonr: group, oxygen atom or uull‘ur atom.

Tho halogen atom constituting ‘r’ in forumlu “car’s"{gl’g group of R; is

lluorluo atom, chlorine, ulom, bromine atom, or iodine atom; and preferably, fluorine

atom or chlorine atom. Tho letrer n is proferably arr intogor of 3 to 5-, and mom:

preferably, the lutoger 3,

Or else, compound (la) can prefuruljly ho a compound ooostiluted of R; being a

hydrogen atom or a methyl group; R2 being the above. alkyl group having 4 to 10

ourl‘rrms; the above alktmyl group having 4 to l2 carbons; u cyclopontyl group or

cyclohexyl group that can or: substituted with a mothyl group or an ethyl group; a

cyclopouryl methyl group, cyclohoxyl methyl group, cyclopoutyl amino group,

cyclolrexyl amino group, oyclopeutyl oxy group, cyclohexyl oxy group, cyclopontyl thlo

group or oyolollexyl rhlo group that ran be. substituted with a methyl group or an ethyl

group; a 2~pheuylethyl group, arulinomerhyl group, phenoxymothyl group or

plicoyltlriomcthyl group having a, plrcuyl ring that can be substituted with a fluorine

atom, chlorine atom or a rrlt‘luoromcrl'ayl group; and :1 being an integor of 3 to 5.

Compound (la) can more preferably be a compound constituted of R; being It

hydrogorr atom or a mothyl group, R2 using a u~pentyl group, lunathylpcntyl group,

uulroxyl group, Zurnotlryllrpxyl group, Z~pcutouyl group, 4~lroxouyl group, Stooxouyl

group, 6—o'rotllyl~5~hop£ooyl group, 2,6«dlmotl3yl~5~lreptouyl group, oyolopuutyl group,

3~othylcyolopentyl gro up, oyslohexyl group, 3mummyloyclolrexyl group,
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cyclopontylmothyl group, Barrothyioyolopeniylmetllyl group, cyclohexylmethyl group,

Svethyloyelohexyimethyi group, oyclopcntyioxy group 3«methyloyoiopontyloxy group,

Cyclohexyloxy group, cyclopentyl thio group, oyoiohexyl thio group:

3~motl1yleyoiohexyl thio group, 21ahonyiethyl group? Elfin-fluorophonylfithyl group,

2’i:p~fiuorophenyi)ethyl groupg 2—(o*chloropheoyl)ethyl group, Lil—(pmohlorophenyl)ethyl

group? L2~trmtrifluoromothylphonylmthyl group: 2~(p~tritluoromethythenyl)ethyl,

phenoxymethyi, m~tloorophehoxymothyl, pvohlorophonoxymothyl.

p—trifiuorophonoxymotlijy'li phenylthiomethyl, o—iluorophenyithiomelhyl,

mvohlorophonyithiomothyi or p~triiiuorometl'iylphenylthio methyl group, and n being an

integer 3.

Methanoprostaoyclin derivative is a chemically stable prostaoyclin oerlvative,

and its development as an advantageous thorapeutic agont of thrombosis), etch is in

progressi The compound includes many asymmetric carbons and double bonds, so it

hag various optical isomers and stereoisomors, and a target compound cannot be

obtained by synthesis without the above isomer entoring the product. For soparation of

isomors ol’ methanoprostaoyclin derivati‘v’es‘, the separation of compound (Mia) using

dioyoiohoxylamino from a mixture ofa omtniouod having a general formula:

SEQ-«o Afr}l} in
O

”xP2”
”.1,

"i
on urn;1

.2am

«Ax

(wherein, R; is trithyloxymothyi group, Burrithyioxyntranswi«propcriyl group) and a

SZ~isomer (llib) oitho some (JP 56-l22328 A).

The program: inventors conducted extensive studies for many years concerning

the separation of isomers of the methanoprostaoyolin derivatives, and found a new

carbonic acidaamine salt that is useful for separating the l? Lisomers hasod on doohlo

bonds more efi’iciontly than known technology and also separate an opticai isomer basod

on asymmetric carbon, and thus complotod the invention

Tho salt of a compound (in) and a compound (Ha) relating to the present

invention is; produced by the ibilrming method.

The sait can be obtained by treating 4 types ol‘inixtures, consisting ola mixture

ot‘oompotmd (la) and a Lisotope oia. compound (la) having a general formoia:

{Eh} 
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(wherein, R1, R; and h are the same as si‘iowri above)“.

a mixture ol‘u compound (la) and an aotipodc compound (to) thcroof, or

a mixture of a compound (3a), a coiripourid (lb), :1 compound (lo) and an antipodc

compound (Id) of compound (lb), in an inert solvent to produce a crystalline Silli, then

rccrystallizihg as necessary.

lilxampics of the inert solvent to he used inciude water: aliphatic hydrocarbons,

such as mpcritahc, milestone, moderate; and aromatic hydrocarbon; such as benzene,

toiuehc, xylene; halogenated hydrocarbons, such as diohloromethahe, chiorolorm,

carhoo tetrachloride; ethcrs, such as other, tctrahydroturau, dioxahe; esters, such as

methyl aectate, ethyl acetate; hitriles, such as acetohitrile, henzonitrile; ketohex, such as

acetone, metiiylethyl kstone; alcohols such as methanoh cthaoolt oupropanols

is-:_ipropaiiol, Ill-billailOl, isobutahol, seahutaholj t—hutariol, n»amyi alcohol, scc~amyl

alcohoh tvamyl alcohoh isoamyl alcohol, seemisoamiho alcohol, fictive arrayi alcohoi, or

mixtures of“ such solvents; and orcterahly, esters or itiixtiirea of esters- with the above

various; solvents; and more prelhruhiy, esters or mixtures oi’alcohols and esters

Th4; amount oi'compouod (Ella) to he used is an equivalent offi'f to l5 against

carbonic acid ahd preferably an equivalent ot‘tl.9 to 1.1 agaihgt carbonic acid

The tempcruture to produce :1 suit ot‘ compounds (la), {lb}, (It?) and (Id) with

compound (Ila) is normally around room tompcraiure and the recrystallization of the

above gait is performed by preferably heating to 50%? to 130°C to, produce a

supersaturated solutiom their precipitating crystals at 3105C to 50°C

Further; a salt of compound (lo) and d«

thrco-Emaihiho-G~paranitrophenyl«l,3~propanediol (lib) can he produced by a similar
method as the one mentioned above.

The salt ot‘compound (la) and compound ( la) or the salt of compound (l0) and

compound {llh}, produced by the above method, can be formed into compound (Ea) or

compound (l0), which have excellent pharmacological effects. Ah exemplary method

of obtaining such compound (la) or compound (is) is to dissolve an appropriate salt in 31

littie water, add a dilute alkali solution to the water to induce precipitation of an amine

compound (Ila) or (lib), filter out the amine compound, add a dilute acid to acidity the

soiutiong and then extract the above compound with a waiter—immiscible solvent,

removing the solvent from the liquid extract by distillation.

Compounds (la)w (lb), (1e) and (id), which are used as the starting material of

the present method, can he readily produced according to a known method (JP 54195552

A, JP 514% 30543 A or ii) 55«28945 A).

Next, the invention is described in more dctaii by the Examples.
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Exampis 1

 
lSS§7R)~69

.‘kr‘ ‘ '

  «msihvisn .

ii

A mixture of (ESSRSI ERDIZRJ 58917R.}~(L94neihyEmu}1L Ifiwdihydmxyl?»

rncthyl--20--isopmpyiEdencgjrost—SCE),13(Ei)«dienoic acid and its 5(Z)~isomésr (at about

  

65:35) in an amount of 0.38 r; and an equivaicnt amcum ofrr

i«thrcc-»2~amino~3mparaniu‘aphenyi—E,3~pn’3panedioi was Ehcrnmiiy dissaived il’i ethyl

acctaic containing igopropanoi a: 10"}‘2jq and E'CCI‘§>’StaiiiZ€d at room temperature 1’0 obtain

the desired gait 0F5(E,)-isomer in an an‘munt (£0.26 g

Making point: (38«'70°C

ER spectrum (Nujoi) cm'i:

13503, E3711, 1469, 1520, 3350

Na‘viR Spectrum (CD303); 5 ppm:E4

“at,, ‘

S.50(2H,m, 3 mi ,11-! "

ugaéfi}
7.93 MB, q, a“ “B 32

Exampie 2’.

 
 daemic acid  

a) NIC‘Lthd using an ELK—mixture

A mixture ONES‘QRS 1 IR“ lERASS)~6,9~meth}/Ecnenl 1,1indihydroxyprost-

5(E),13(E}»dicnoic acid and its 5(Z)~350mer (at about 6,523.5) in an amount (7-? 0.10 g

and an equivaism amount of Hhrco~2~amiim~3—paranitropheny§_1,3»pr0panadiol was

thermaily dissalved in ethyi acetate containing ethanol, and recrygtaliized at mom

temparature to obtain the desired salt 0f5<£>dsomer in an amount 01” 0.07 g

Melting point: 55~6S°C

IR spectrum (iiquid film) 01:14:

‘ '. i405, i530, 3250

NMR spesirum (£70300) 8 ppm:

033 (3H, t, x'\/’1~'"2)

 

2!in
550 (an, mg is cm)
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b) Methfid using an antipods mixture

A mixture of {SEEK}ER,12&158)«6,9ammthylcnc~l10.,1Sumdihydroxym'ost»

5(E),13(E)»dien0ic acid and its antidee (at: 3:1} in an amount of 63 mg and 38 mg of

E-‘lhreo—Z-amimfi1:3aranitmphenyi—1,3-propanedi01 was processed as in a) 10 obtain the

desired suit in am amount oféifl mg.

Example 3

iiééififijn ”33:3g319;ij.gfll..§.:siihxg{agenczfi:223:5:i9.9513131.:jégilmifififiéitwmmmfifli

2:.E.§i§l:€§i§mic acid

A mixmm 0f (SSJMLE 1R, EZRASS)~6,9~meiilyisrwv l i 5~dihydmxyu 1 5—

cyciopcniyiulé,l7,18,19,20upemzmoEprosiéfi),E3(E)~di¢noic acid and its 5(Z)-isomer

 

(at. 333301;: 8:2) in an amount of 63 mg and an :zquivaiem amount of

ll-fin‘eo—QfimiraQ~-3-paranitrmjhssnobI ,B—pE‘opanedicfl was~ thermafly diSSQEVL’d in cthyi

acetate containing Esopmpami at. 10%, and recrystaiiized at room temperature to Obtain

the desired sait of S{E)uisomer.

Meifing point: QGTQZWZ

1R 5.13%me (Nujol) emf“:

1359, 1460, 1520, 2600, 2850, 3350

NMR 8136mm m {C‘DgflD} 5 ppm:

. “Er“
5.2:) (1H, 1:, fl )

5.52 (2H, m, K )

Pa 54'
03:; «’33 ‘

7.95 (4H, q, ii 1; )
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333 B$E$3féffit UP} :13) i? 3'“ it? RE? (a: :5
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  8318w4 H
8318-“ 4 H
59 '41]

 
  

 Egg: g
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  @251 fig DESK}???
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“J: P4“ 3‘4» z r: r55 a L r; vb 5) a 5'“; 37:, gig & 71’: L . Y s: h :2 11’

2‘ a? 7‘ n :a 9" g! 4 y I; ;, 5% gig 1'»; VJ 

fidfikk? S ;»!,';i£=‘,;(:"2:v;i£¥_i‘i; 5 f ,7 [7'171-‘(4j / :1; yagiaW‘C 5 m 2V

“T? 3's» m 3}? '43 Hi; mg i , 

“ “*3?“ 3 ~ u ,: y six -11, {E51} 'C co 1;“

Hf)»:j~ L cm 2 j,“ \5 2) rrrr 693 it

(In) 
[KIWR 3:93:41 

  [K‘T‘V R:33/K§ZL "firt’z‘lf’fswzfikfi’ifiL,

El E7; {:12 (it? i< ’1‘»; 7 A, a» n, g; _
  

[Pfii‘zmilfiéfi1Effikfi'Ffi'YA-fi'E/hgfi. K
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'3 “ ~ ‘3 “J g ”3 if 5‘“ ’1: if L . Y 9% «4 v k 45%. :v xv gg. fr —: i :11: “XHA gr ir-

3" 7‘ V :1 fi'E . ““3“ I1". W $551 :9 if f; i2: {911 V5 L? gr; L, ~r~ KO (2;; ,5 
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1 r V; r~ 7M. .- . -.,
I ‘ ’4 5 6 ) i k ”- 1‘ a a. 4x ‘1 a» v ., 5,: . «5— 1.1 . rii 3» H: i} .6; ,2: «1 u? ,w: gs.
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Applicants submit herewith slowmoms: for the Examiner’s mnsidorotiou in accordance

with 3'7 CFR §§l .55, 3.97 and 198.

Applicants respectfully roquesl {hi-:3, each listed document be considered by tho Examiner

and ho made of record in tho proaonfi application and that an initialed copy of Form PTO/‘SB/GS

be rotwned in ascordanoo wilh MPEP $3699

The submission of any oootamoot horowifiz is not an admission that such document

constitutes prior art against the claims of the prosom application or that such documom is

considered material to patontabiiity as dofinod in 3? CFR §i.36(b)~ Applicants do not waive any

rights IO lako any action which would be appropriate to antedatc or otherwise remove as a

compol‘om rcfomnco any document submiltod herewith.
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Atty. DRE. Na). USfifliS‘EESS

App}. No. 131933,623

QUNCESE EXPLANATHQN (3F RELEVANCE

A1: Engiish tnmsiation is provinicd for fareign ianguage Documems Bi and 82.

Fmeign language fiiacuments B} and B2 were cited during, the: prosecution of file

cerresgmnding, Japansae appiicmiam in am Oflicc Action dated August 13, 2013“ An English

translatiesz Of the japanese 0mm Amiga is Submifiad hemwith and sass {firth {he martian 03" 131E:

doaumsnt censsidared relavant by the Examiner.

TEMENG 0? THE BESSLQSUREE

The Bagged simumems are being suba‘n,_ii‘fed in compliance: with 37 CFR §1.9?(b), before

the mailing date of the first Offics Actien 0n the media

Aithgugh Appiicamg bafiievc that :10 fee is required, the Cgmmigskmcr is hcrcby

authorized to marge any additionai fees which may be due to Depssit Accoth No, 191-0741.

Respgctfhlly submititci

v.4  
ff1‘ /'

Dan: §§§3V {E 35 TE BV x’fffggeg if” WM .
MW’

FOLEY J52 LARDNER LL? Alexey V, Saprigin

Custamer Number: 22428 Agent for Applicmns

Telephone: (415) 984n9813 Registration No. 563,439

Facsimile: (415) 4344507
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Atty. Dkt. No. 080618-1256

Appl. No. 13/933,623

IN THE UNITED STA TES PA TENTAND TRADEZWARK OFFICE

First Inventor Name: Hitesh BATRA

Title: AN IMPROVED PROCESS

TO PREPARE

TREPROSTINIL, THE
ACTIVE INGREDIENT IN

REMODULIN®

Appl. No.: 13/933623

Filing Date: 7/2/2013

Examiner: Yevgeny Valenrod

Art Unit: 1672

Confirmation Number: 6887

PRELIMINARY AMENDMENT UNDER 37 CFR 1.115

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Commissioner:

Prior to examination of the present Continuing Application, Applicants respectfully

request that the application be amended as follows:

Amendments to the Claims are reflected in the listing of claims which begins on page 2

of this document. Remarks begin on page 4 of this document.

4834-0560-0282.1
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Appl. No. 13/933,623

Amendments to the Claims:

This listing of claims will replace all prior versions and listings of claims in the application:

Listing of Claims:

1. (Original) A process for preparing a treprostinil salt, comprising:

combining treprostinil and a base in solution to form a base addition salt;

allowing crystallization of the base addition salt of treprostinil; and

collecting the base addition salt of treprostinil.

2. (Original) The process of claim 1, wherein the collected base addition salt of

treprostinil is dried and stored.

3. (Original) The process of claim 1, wherein the base addition salt is selected from

the group consisting of sodium, ammonia, potassium, calcium, ethanolamine, diethanolamine, N—

methylglucamine, and choline.

4. (Original) The process of claim 1, further comprising heating the solution of

treprostinil and base addition salt.

5. (Original) The process of claim 4, further comprising cooling the solution of

treprostinil and base addition salt prior to collecting the base addition salt of treprostinil.

6. (Original) The process of claim 1, wherein the base comprises an alkali metal

cation.

7. (Original) The process of claim 6, wherein the alkali metal cation is selected from

the group consisting of sodium and potassium.

8. (Original) The process of claim 1, wherein the solution comprises a water-

miscible organic solvent.

4834-0560-0282.1
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9. (Original) The process of claim 1, wherein a mole ratio of the base in solution to

treprostinil is about 1.1 :1.

10. (New) A pharmaceutical composition comprising treprostinil or a

pharrnaceutically acceptable salt thereof, said composition prepared by a process comprising

providing a starting batch of treprostinil having one or more impurities resulting from prior

alkylation and hydrolysis steps, forming a salt of treprostinil by combining the starting batch and

a base, isolating the treprostinil salt, and preparing a pharmaceutical composition comprising

treprostinil or a pharmaceutically acceptable salt thereof from the isolated treprostinil salt,

whereby a level of one or more impurities found in the starting batch of treprostinil is lower in

the pharmaceutical composition, and wherein said alkylation is alkylation of benzindene trio].

1 1. (New) The pharmaceutical composition of claim 10, wherein the salt is isolated in

crystalline form.

12. (New) The pharmaceutical composition of claim 11, wherein the isolated salt is at

least 99.8% pure. 1

13. (New) The pharmaceutical composition of claim 10, wherein the base is selected

from the group consisting of sodium, ammonia, potassium, calcium, ethanolamine,

diethanolamine, N—methylglucamine, and choline.

14. (New) The pharmaceutical composition of claim 13, wherein the base is

diethanolamine. I

15. (New) The pharmaceutical composition of claim 10, wherein the base is combined

with treprostinil that has not been previously isolated.

16. (New) The pharmaceutical composition of claim 10, wherein the isolated salt is

stored at ambient temperature.

17. (New) The pharmaceutical composition of claim 10, which is a pharmaceutical

solution.

4834-0560-0282.1
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Appl. No. 13/933,623

REMARKS

Applicants respectfully request that the foregoing amendments be made prior to

examination of the present application.

CLAIMS STATUS

Applicants have added claims 10-17. Support for new claims may be found throughout

the specification as filed and, in particular, on pages 11—20. No new matter has been added.

After the amendment, pending claims include original claims 1-9 and new claims 10-17.

Applicant believes that the present application is in condition for allowance. Favorable

consideration 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.

4834—0560-0282.1
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Appl. No. 13/933,623

CONCLUSION

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, Applicants hereby petition

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 April 3, 2014 By /:1 :
FOLEY & LARDNER LLP Alexey V. Saprigin

Customer Number: 22428 Agent for Applicants

Telephone: (415) 984—98 10 Registration No. 56,439
Facsimile: (415) 434—4507

4834-0560-0282.1
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Electronic Acknowledgement Receipt 

1 8663584

International Application Number: 

Confirmation Number:

PROCESS TO PREPARE TREPROSTINIL,THE ACTIVE INGREDIENT IN

TItle of Invention: REMODULING

 

First Named Inventor/Applicant Name: Hitesh Batra

Customer Number: 22428

—Alexey V saprlgln/Karen walker
Filer Authorized By: Alexey V. Saprigin 

Attorney Docket Number: 080618-1256

Filing Date: 02-JUL-2013 

Time Stamp: 14:10:38

Application Type: Utility under 35 USC111(a)

Payment information:

 
 

Submitted with Payment

File Listing: 

Document . . . File Size(Bytes)/
Number Document Description Flle Name Message Digest Part l.zip (if appl.)

1 88041

yes
4lJ957UEUBEH4L437446382d8532LLl89L527

05ElJ3
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Multipart Description/PDF files in .zip description

Applicant Arguments/Remarks Made in an Amendment
 

Warnings: 

Information: 

Total Files Size (in bytes) 188041

 
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
Ifa 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 ofthe application.

 

National Stage of an International Application under 35 U.S.C. 371
lfa timely submission to enter the national stage ofan international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/D0/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
Ifa 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/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application. 
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PTO/SB/Oe (09-11)
Approved for use through 1/31/2014. OMB 065170032

US. Patent and Trademark Office, US. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act 01 1995, no persons are required to respond to a collection 01 inlormation unless it displays a valid OMB control number

PATENT APPLICATION FEE DETERMINATION RECORD Appl‘callm 0r Dowel Number Flling Dale
Substitute for Form PTO-875 13/933,623 07/02/2013 D To be Mailed

ENTITY: E LARGE |:| SMALL |:| MICRO

APPLICATION AS FILED — PART I

(Column 1) (Column 2)

NUMBER FILED NUMBER EXTRA RATE (3;) FEE (515)

El BASIC FEE . N/A N/A N/A37OFR116a, b,or c

I] SEARCH FEE N/A N/A37 CFR1.16'k I or (m)

D EXAMINATION FEE N(37 CFR1 16(0), (p), or (q))
TOTAL CLAIMS
(37 CFR1.16i))

If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
for small entity) for each additional 50 sheets or
fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 116(3).

I] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR1.16()))

DAPPLICATION SIZE FEE
(37 CFR1.16(s))

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

APPLICATION AS AMENDED — PART II

(Column 1) (Column 2) (Column 3)

CLAIMS HIGHEST
REMAINING NUMBER

04/03/2014 AFTER PREVIOUSLYAMENDMENT PAID FOR
Total (37 CFR1.16 i l

*

Independent - 1Mm “3

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

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

(Column 1) (Column 2) (Column 3)

CLAIMS HIGHEST
REMAINING NUMBER

AFTER PREVIOUSLY
AMENDMENT PAID FOR

Total (37 CFR *1 .1 ea )1

PRESENT EXTRA

I:I Application Size Fee (57 CFR 1.16(s))

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))
AMENDMENT
9’ If the entry in column 1 is less than the entry in column 2, write “0” in column 3. LIE
** If the “Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter “20". /TONI HAKIM/
*** If the “Highest Number Previously Paid Fof' IN THIS SPACE is less than 3, enter “".3
The “Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1.

 
This collection 01 intormation is required by 37 CFR 1.16. The intormation is required to obtain or retain a benefit by the 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 tor reducing this burden, should be sent to the Chief Intormation Otticer, U S. Patent and Trademark Otfice, US.
Department of Commerce PO Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner lor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1 -800—P TO-9199 and select option 2.
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App], No. 13/933,623

IN THE UNITED STATES PATENTAND TRADEMARK OFFICE

First Inventor Name: Hitesh BA’I'RA

Title: AN IMPROVED PROCESS

TO PREPARE

TREPROSTINIL, THE
ACTIVE INGREDIENT IN

REMODULIN®

App1.No.: 13/933623

Filing Date: 7/2/2013

Examiner: Yevgeny Valenrod

Art Unit: 1672

Confirmation Number: 6887

PRELIMINARY AMENDMENT UNDER 37 CFR § 1.115

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313~1450

Commissioner:

Prior to examination of the present Continuing Application, Applicants respectfiilly

request that the application be amended as follows:

Amendments to the Claims are reflected in the listing of claims which begins on page 2

of this document. Remarks begin on page 5 of this document.

4840422639301
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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. (Original) A process for preparing a treprostinil salt, comprising:

combining treprostinil and a base in solution to form a base addition salt;

allowing crystallization of the base addition salt of treprostinil; and

collecting the base addition salt of treprostinil.

2. (Original) The process of claim 1, wherein the collected base addition salt of

treprostinil is dried and stored.

3. (Original) The process of claim 1, wherein the base addition salt is selected from

the group consisting of sodium, ammonia, potassium, calcium, ethanolamine, diethanolamine, N-

methylglucamine, and choline.

4. (Original) The process of claim 1, further comprising heating the solution of

treprostinil and base addition salt.

5. (Original) The process of claim 4, further comprising cooling the solution of

treprostinil and base addition salt prior to collecting the base addition salt of treprostinil.

6. (Original) The process of claim 1, wherein the base comprises an alkali metal

cation.

7. (Original) The process of claim 6, wherein the alkali metal cation is selected from

the group consisting of sodium and potassium.

8. (Original) The process of claim 1, wherein the solution comprises a water-

miscible organic solvent.

4840~2226~7 930.1
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9. (Original) The process of claim 1, wherein a mole ratio of the base in solution to

treprostinil is about 1.111.

10. (Previously Presented) A pharmaceutical composition comprising treprostinil or a

pharmaceutically acceptable salt thereof, said composition prepared by a process comprising

providing a starting batch of treprostinil having one or more impurities resulting from prior

alkylation and hydrolysis steps, forming a salt of treprostinil by combining the starting batch and

a base, isolating the treprostinil salt, and preparing a pharmaceutical composition comprising

treprostinil or a pharmaceutical 1y acceptable salt thereof from the isolated treprostinil salt,

whereby a level of one or more impurities found in the starting batch of treprostinil is lower in

the pharmaceutical composition, and wherein said alkylation is alkylation of benzindene trio].

1 1. (Previously Presented) The pharmaceutical composition of claim 10, wherein the

salt is isolated in crystalline form.

12. (Previously Presented) The pharmaceutical composition of claim 1 1, wherein the

isolated salt is at least 99.8% pure.

13. (Previously Presented) The pharmaceutical composition of claim 10, wherein the

base is selected from the group consisting of sodium, ammonia, potassium, calcium,

ethanolamine, diethanolamine, N-methylglucamine, and choline.

14. (Previously Presented) The pharmaceutical composition of claim 13, wherein the

base is diethanolamine.

15. (Previously Presented) The pharmaceutical composition of claim 10, wherein the

base is combined with treprostinil that has not been previously isolated.

16. (Previously Presented) The pharmaceutical composition of claim 10, wherein the

isolated salt is stored at ambient temperature.

17. (Previously Presented) The pharmaceutical composition of claim 10, which is a

pharmaceutical solution.

18. (New) A process of preparing a pharmaceutical product comprising treprostinil or

a pharmaceutically acceptable salt thereof, comprising alkylating a triol intermediate of the

formula:

4840-2226-7930.1
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hydrolyzing the resulting compound to form treprostinil, forming a salt of treprostinil

stable at ambient temperature, storing the treprostinil salt at ambient temperature, and preparing a

pharmaceutical product from the treprostinil salt alter storage, wherein the pharmaceutical

product comprises treprostinil or a pharmaceutically acceptable salt thereof.

19. (New) A pharmaceutical product prepared by the process of claim 18.

4840222679301
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Appl. No. 13/933,623

REMARKS

Applicants respectfully request that the foregoing amendments be made prior to

examination of the present application.

CLAIMS STATUS

Applicants have added claims 18 and 19. Support for new claims may be found

throughout the specification as filed and, in particular, on pages 11—20. No new matter has been

added.

After the amendment, claims l~19 are pending.

Applicants believe that the present application is in condition for allowance. Favorable

consideration 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.

4840-2226-793041
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App]. No. 13/933,623

CONCLU SION

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

required regarding this application under 37 CPR §§ 1.16-1 .17, or credit any overpayment, t0

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, Applicants hereby petition

for such extension under 37 CFR. §1.136 and authorizes payment of any such extensions fees to

Deposit Account No. 190741.

Respectfully submitted,

  
fit? 2 5 2:335:

Date

FOLEY & LARDNER LLP Alexey V. Saprigin

Customer Number: 22428 Agent for Applicants

Telephone: (415) 984—98 1 0 Registration No. 56,439
Facsimile: (415) 434-4507

4540—2226-79301
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Electronic Acknowledgement Receipt 

18858852

International Application Number: 

Confirmation Number:

PROCESS TO PREPARE TREPROSTINIL,THE ACTIVE INGREDIENT IN

TItle of Invention: REMODULING

 

First Named Inventor/Applicant Name: Hitesh Batra

Customer Number: 22428

—Stephen Bradford MBEblUS/Karen walker
Filer Authorized By: Stephen Bradford Maebius 

Attorney Docket Number: 080618-1256

Filing Date: 02-JUL-2013 

Time Stamp: 11:29:23

Application Type: Utility under 35 USC111(a)

Payment information:

 
 

Submitted with Payment

File Listing: 

Document . . . File Size(Bytes)/
Number Document Description Flle Name Message Digest Part l.zip (if appl.)

1 58940
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Multipart Description/PDF files in .zip description

Applicant Arguments/Remarks Made in an Amendment
 

Warnings: 

Information: 

Total Files Size (in bytes) 158940

 
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
Ifa 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 ofthe application.

 

National Stage of an International Application under 35 U.S.C. 371
lfa timely submission to enter the national stage ofan international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/D0/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
Ifa 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/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application. 
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Approved for use through 1/31/2014. OMB 065170032

US. Patent and Trademark Office, US. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act 01 1995, no persons are required to respond to a collection 01 inlormation unless it displays a valid OMB control number

PATENT APPLICATION FEE DETERMINATION RECORD Appl‘callm 0r Dowel Number Flling Dale
Substitute for Form PTO-875 13/933,623 07/02/2013 D To be Mailed

ENTITY: E LARGE |:| SMALL |:| MICRO

APPLICATION AS FILED — PART I

(Column 1) (Column 2)

NUMBER FILED NUMBER EXTRA RATE (3;) FEE (515)

El BASIC FEE . N/A N/A N/A37OFR116a, b,or c

I] SEARCH FEE N/A N/A37 CFR1.16'k I or (m)

D EXAMINATION FEE N(37 CFR1 16(0), (p), or (q))
TOTAL CLAIMS
(37 CFR1.16i))

If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
for small entity) for each additional 50 sheets or
fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 116(3).

I] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR1.16()))

DAPPLICATION SIZE FEE
(37 CFR1.16(s))

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

APPLICATION AS AMENDED — PART II

(Column 1) (Column 2) (Column 3)

CLAIMS HIGHEST
REMAINING NUMBER

04/25/2014 AFTER PREVIOUSLYAMENDMENT PAID FOR
Total (37 CFR1.16 i l

*

Independent - 1Mm “3

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

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

(Column 1) (Column 2) (Column 3)

CLAIMS HIGHEST
REMAINING NUMBER

AFTER PREVIOUSLY
AMENDMENT PAID FOR

Total (37 CFR *1 .1 ea )1

PRESENT EXTRA

I:I Application Size Fee (57 CFR 1.16(s))

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))
AMENDMENT
9’ If the entry in column 1 is less than the entry in column 2, write “0” in column 3. LIE
** If the “Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter “20". /KIMBERLY PANNELL/
*** If the “Highest Number Previously Paid Fof' IN THIS SPACE is less than 3, enter “".3
The “Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1.

 
This collection 01 intormation is required by 37 CFR 1.16. The intormation is required to obtain or retain a benefit by the 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 tor reducing this burden, should be sent to the Chief Intormation Otticer, U S. Patent and Trademark Otfice, US.
Department of Commerce PO Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner lor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1 -800-P TO-9199 and select option 2.
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PROCESS TO PREPARE TREPROSTINIL,THE ACTIVE INGREDIENT IN

TItle of Invention: REMODULING

 

First Named Inventor/Applicant Name: Hitesh Batra

Customer Number: 22428
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Attorney Docket Number: 080618-1256
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Application Type: Utility under 35 USC111(a)
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9534

Information:

4073207

Non Patent Literature Pattersonpdf
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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.

Warnings:

 
New Applications Under 35 U.S.C. 111
Ifa 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 ofthe application.

National Stage of an International Application under 35 U.S.C. 371
lfa timely submission to enter the national stage ofan international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/D0/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
Ifa 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/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application. 
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Atty. Dkt. No. 080618-1256

Appl. No. 13/933,623

IN THE UNITED STATES PATENTAND TRADEAMRK OFFICE

First Inventor Name: Hitesh BATRA

Title: AN IMPROVED PROCESS TO PREPARE TREPROSTINIL, THE
ACTIVE INGREDIENT IN REMODULIN®

Appl. No.: 13/933,623

Filing Date: 7/2/2013

Examiner: ‘ Yevgeny Valenrod

Art Unit: 1672

Confirmation Number: 6887

INFORMATION DISCLOSURE STATEMENT

UNDER 37 CFR §1.56

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Commissioner:

Applicants submit herewith documents for the Examiner’s consideration in accordance

with 37 CFR §§1.56, 1.97 and 1.98.

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.

The submission of any document herewith is not 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 submitted herewith.

4816‘1415’63171 _1~
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Atty. Dkt. No. 080618-1256

Appl. No. 13/933,623

TIMING OF THE DISCLOSURE

The listed documents are being submitted in compliance with 37 CFR §l.97(b), before

the mailing date of the first Office Action on the merits.

Although Applicants believe 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,

i? * . 5 iii ‘Date as gem, By {54/
FOLEY & LARDNER LLP Alexey V. Saprigin

Customer Number: 22428 Agent for Applicants

Telephone: (415) 984-9810 Registration No. 56,439

Facsimile: (415)434-4507

4816-1415—6317.1 -2-
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Addicss: COIVIMISSIONER FOR PATENTS

P.O. Box 1450
Alexandiia, Virginia 22313-1450WWW usptogov

 
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO.

——
13/933,623 07/02/2013 Hitcsh Batra 080618—1256 6887

M 7590 mm”

Foley numerals m
3000 K STREET N.W. VALENROD, YEVGENY
SUITE 600

NOTIFICATION DATE DELIVERY MODE

H O \I R)

12/10/2014 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e—mail address(es):

ipdockcting @folcycom

PTOLA‘JOA (Rev. 04/07)
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Application No. Applicant(s)
 13/933,623 BATRA ET AL.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)

YEVGENY VALENROD 1672 a?“  
-- 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 g MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

- Extensions oftime 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 ofthis 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 ofthis communication, even if timely filed, may reduce any
earned patent term adjustment. See 57 CFR 1.704(b).

Status

1)IZI Responsive to communication(s) filed on 7/2/13.

El A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2a)I:I This action is FINAL. 2b). This action is non—final.

3)l: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)|:| 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 CD. 11, 453 DC. 213.

Disposition of Claims"

5)IZI Claim(s) 1—19is/are pending in the application.

5a) Of the above claim(s) 10-19 is/are withdrawn from consideration.

6)I:I Claim(s) is/are allowed.

7)IZ| Claim(s) fl is/are rejected.

8)|:I Claim(s) is/are objected to.

9)l:l Claim(s) are subject to restriction and/or election requirement.
 

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see

htt z/limwuiscto, ovv’ or send an inquiry to PPl-lfeedbackfibuspto.dov.extents/Emit events/ h/index.‘s    

Application Papers

10)I:I The specification is objected to by the Examiner.

11)I:I The drawing(s) filed on is/are: a)I:l accepted or b)|:| objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d).

Priority under 35 U.S.C. § 119

12)I:I Acknowledgment is made of a claim for foreign priority under 35 U.S.C.§119(a)-(d) or (f).

Certified copies:

a)I:| All b)l:| Some“ c)I:| None of the:

1.I:I Certified copies of the priority documents have been received.

2.|:I Certified copies of the priority documents have been received in Application No.

3.|:| 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) D Notice of References Cited (PTO-892) 3) E |merview Summary (PTO-413)
. _ Paper No(s)/Mai| Date.

2) E Information Disclosure Statement(s) (PTO/SB/OBa and/or PTO/SB/Osb) 4 l:l Oth .Paper No(s)/Mai| Date 7/2/13- 11/3/13; 8/26/14. I e“ —-
U S Patent and Trademark Office
3TOL-326 (Rev. 11-13) Office Action Summary Part of Paper NolMaiI Date 20141204
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Application/Control Number: 13/933,623 Page 2

Art Unit: 1672

The present application is being examined under the pre-AIA first to invent

provisions.

DETAILED ACTION

Election/Restrictions

Restriction to one of the following inventions is required under 35 U.S.C. 121:

I. Claims 1-9, drawn to a process for preparing a treprostinil salt, classified in

562/466.

II. Claims 10-17, drawn to a pharmaceutical composition, classified in 514/530.

III. Claims 18-19, drawn to a process for preparing a pharmaceutical composition

and, classified in 514/530.

The inventions are distinct, each from the other because of the following reasons:

Inventions I and II are related as process of making and product made. The

inventions are distinct if either or both of the following can be shown: (1) that the

process as claimed can be used to make another and materially different product or (2)

that the product as claimed can be made by another and materially different process

(MPEP § 806.05(f)). In the instant case the pharmaceutical composition can be created

a solution of treprostinil sodium as obtained by Phares et al. (US 2005/0085540)

paragraph [0051].

Inventions I and III II and III are directed to related processes. The related

inventions are distinct if: (1) the inventions as claimed are either not capable of use

together or can have a materially different design, mode of operation, function, or effect;
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Application/Control Number: 13/933,623 Page 3

Art Unit: 1672

(2) the inventions do not overlap in scope, i.e., are mutually exclusive; and (3) the

inventions as claimed are not obvious variants. See MPEP § 806.05(j). In the instant

case, the inventions as claimed are directed to distinct processes and neither process

requires the other for functionality. Furthermore, the inventions as claimed do not

encompass overlapping subject matter and there is nothing of record to show them to

be obvious variants.

Restriction for examination purposes as indicated is proper because all these

inventions listed in this action are independent or distinct for the reasons given above

m there would be a serious search and/or examination burden if restriction were not

required because one or more of the following reasons apply:

(a) the inventions have acquired a separate status in the art in view of their

different classification;

(b) the inventions have acquired a separate status in the art due to their

recognized divergent subject matter;

(0) the inventions require a different field of search (for example, searching

different classes/subclasses or electronic resources, or employing different

search queries);

(d) the prior art applicable to one invention would not likely be applicable to

another invention;

(e) the inventions are likely to raise different non-prior art issues under 35 U.S.C.

101 and/or 35 U.S.C. 112, first paragraph.
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Application/Control Number: 13/933,623 Page 4

Art Unit: 1672

Applicant is advised that the reply to this requirement to be complete must
 

include (i) an election of an invention to be examined even though the requirement

may be traversed (37 CFR 1.143) and (ii) identification of the claims encompassing

the elected invention.

The election of an invention may be made with or without traverse. To reserve a

right to petition, the election must be made with traverse. If the reply does not distinctly

and specifically point out supposed errors in the restriction requirement, the election

shall be treated as an election without traverse. Traversal must be presented at the time

of election in order to be considered timely. Failure to timely traverse the requirement

will result in the loss of right to petition under 37 CFR 1.144. |f claims are added after

the election, applicant must indicate which of these claims are readable upon the

elected invention.

Should applicant traverse on the ground that the inventions are not patentably

distinct, applicant should submit evidence or identify such evidence now of record

showing the inventions to be obvious variants or clearly admit on the record that this is

the case. In either instance, if the examiner finds one of the inventions unpatentable

over the prior art, the evidence or admission may be used in a rejection under 35 U.S.C.

103 or pre-AIA 35 U.S.C. 103(a) of the other invention.

During a telephone conversation with Alexey V. Saprigin on 12/3/14 a provisional

election was made with traverse to prosecute the invention of Group I, claims 1-9.

Affirmation of this election must be made by applicant in replying to this Office action.
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Application/Control Number: 13/933,623 Page 5

Art Unit: 1672

Claims 10-19 are withdrawn from further consideration by the examiner, 37

CFR 1.142(b), as being drawn to a non-elected invention.

Applicant is reminded that upon the cancellation of claims to a non-elected

invention, the inventorship must be corrected in compliance with 37 CFR 1.48(a) if one

or more of the currently named inventors is no longer an inventor of at least one claim

remaining in the application. A request to correct inventorship under 37 CFR 1.48(a)

must be accompanied by an application data sheet in accordance with 37 CFR 1.76 that

identifies each inventor by his or her legal name and by the processing fee required

under 37 CFR1.17(i).

Claim Rejections - 35 USC § 102

The following is a quotation of the appropriate paragraphs of pre-AIA 35 U.S.C.

102 that form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreign country
or in public use or on sale in this country, more than one year prior to the date of application
for patent in the United States.

Claims 1-5 and 8 are rejected under pre-AIA 35 U.S.C. 102b as being anticipated

by Phares et al. (US 2005/0085540).

Phares discloses preparation of diethanolamine salt of treprostinil. To prepare

said salt Phares discloses dissolving treprostinil acid in 1 :1 molar ratio mixture of

ethanol:water, adding diethanolamine and, heating the solution, adding antisolvent and

subsequently cooling the solution (paragraph [0105]). This product is labeled crystalline
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Art Unit: 1672

form A and is characterized (paragraph [0331]). Form A is described as a crystalline

anhydrous material. While Phares et al fail to disclose the base to treprostinil ratio,

since a 1 :1 salt is formed, it is inherent that about 1.1 :1 ratio is used.

Claim Rejections - 35 USC § 103

The following is a quotation of pre-AIA 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 6 and 7 are rejected under pre-AIA 35 U.S.C. 103(a) as being

unpatentable over Phares et al. (US 2005/0085540) in view of Aristoff (US 4.486.598).

Phares discloses preparation of diethanolamine salt of treprostinil. To prepare

said salt Phares discloses dissolving treprostinil acid in 1 :1 molar ratio mixture of

ethano|:water, adding diethanolamine and, heating the solution, adding antisolvent and

subsequently cooling the solution (paragraph [0105]). Phares also discloses the sodium

salt of treprostinil in paragraph [0051] but fails to teach a method of preparing such salt.

Secondary reference

Aristoff teaches that compounds of the same general formula as treprostinil can

be made into solid salt forms by reacting with a stoichiometric amount of the base such
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Art Unit: 1672

as sodium hydroxide in water and adding a water miscible solvent to produce a solid

product (column 20, lines 24-34).

Obviousness

One skilled in the art would have found it obvious to prepare the sodium salt of

treprostinil by addition of stoichiometric amount of sodium hydroxide to an aqueous

solution of treprostinil acid and obtaining solid crystals of treprostinil sodium. Aristoff

describes this procedure and Phares provides an example of this proceedure with

diethanolamine as the base. One skilled in the art would therefore find both motivation,

provided by Phares, and expectation of success provided by Phare and Aristoff.

Conclusion

Claims 1-19 are pending

Claims 1-9 are rejected

Claims 10-19 are withdrawn

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.

lf attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Johann Richter can be reached on 571-272-0646. 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: 13/933,623 Page 8

Art Unit: 1672

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/

Primary Examiner, Art Unit 1672
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Application No. Applicant(s)

 _ _ _ _ 13/933,623 BATRA ET AL.
Examiner-Initiated Intervrew Summary Examiner Art Unit

YEVGENY VALENROD 1672 
All participants (applicant, applicant’s representative, PTO personnel):

(1) YEVGENY VALENROD. (3) .

(2) Alexey V. Saprigin. (4) .

Date of Interview: 04 December 2014.

Type: IE Telephonic D Video Conference
D Personal [copy given to: D applicant D applicant’s representative]

Exhibit shown or demonstration conducted: D Yes El No.
If Yes, brief description:

Issues Discussed D101 D112 D102 D103 IZIOthers
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: 1-19.

Identification of prior art discussed: none.

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion Lhereol', claim interpretation. proposed amendments, arguments of any applied references etc...)

A restriction requirement for claims 1-9 was discussed. A provisional election of Group I, claims 1-9 was made
telephonically. .

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

D Attachment
lYEVGENY VALENROD/

Primary Examiner, Art Unit 1672

  
U S Patent and Trademark Office

PTOL-41SB (Rev. 8/11/2010) Interview Summary Paper No. 20141204

IPR2020-00770

United Therapeutics EX2028

Page 120 of 265



IPR2020-00770 
United Therapeutics EX2028 

Page 121 of 265

 

Application/Control No. Applicant(s)/Patent Under
Reexamination

Search NOTES 13933623 BATRA ET AL.

Examiner Art Unit

YEVEGENY VALENROD 1672                
CPC- SEARCHED

 

  
US CLASSIFICATION SEARCHED

Class Subclass Date Examiner
 

  
 

SEARCH NOTES
 

 
 

Search Notes Date Examiner
EAST 12/5/2014

STN 12/5/2014
Inventor 12/5/2014 

INTERFERENCE SEARCH

US Class/ US Subclass / CPC Group Examiner
CPC S mbol

—

  
 

/YEVEGENY VALENROD/

Primary ExaminerAr‘t Unit 1672

 

U 8. Patent and Trademark Office Part of Paper No ‘ 20141204

|PR2020-00770

United Therapeutics EX2028

Page 121 of 265



IPR2020-00770 
United Therapeutics EX2028 

Page 122 of 265

Application/Control No. Applicant(s)/Patent Under
Reexamination

Index Of Claims 13933623 BATRA ET AL.

| “I" Examiner Art UnitYEVEGENY VALENROD 1672

I Cancelled n Non-Elected n Appeal
I- a Objected

El Claims renumbered in the same order as presented by applicant El CPA El T.D. El R.1.47

CLAIM

Final Original
1

  
 
 

12/05/2014 

 

 

 

2

3
4

5

6
7

8

9

1o
11

12

13

14
15

16

17
1s

19

 

 

 

  
 

ZZiiiiilllll\\       
 

US. Paient and Trademark Office Parl of Paper No ‘ 20141204

lPR2020-00770

United Therapeutics EX2028

Page 122 of 265



IPR2020-00770 
United Therapeutics EX2028 

Page 123 of 265

Page 1 of 1

‘ UNHED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF C ONHVIERCE
United States Patent and Trademark Office
Address: CONHVIISSIONER FOR PATENTS

i’ 0. Box 1450
Alexandtia, Virginia 22313-1430
www Ilsplo gov

 
BIB DATA SHEET

CONFIRMATION NO. 6887

SERIAL NUMBER FILINg‘Agl'rE 371 (c) CLASS GROUP ART UNIT ATTORNEg DOCKET
13/933,623 07/02/2013 mesa“ 080618-1 256

RULE 5 6 2 / 4 6 6

APPLICANTS

United Therapeutics Corporation, Silver Spring, MD, Assignee (with 37 CFR 1.172 Interest);

INVENTORS

Hitesh Batra, Herndon, VA;
Sudersan M. Tuladhar, Silver Spring, MD;
Raju Penmasta, Herndon, VA;
David A. Walsh, Palmyra, VA;

*4: CONTINUING DATA music/cm:***~k~k~k***kk**~k~k~k~k*

This application IS a CON Of 13/548,446 07/13/2012 PAT 8497393
which Is a CON Of 12/334,731 12/15/2008 PAT 8242305
which Claims benefit Of 61/014,232 12/17/2007

*1: FOREIGN APPLICATIONS *******~k~k***~k******~k~k~k*~k*

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **
07/23/2013

Foreign Priority C'aimed D Yes BN0 STATE OR SHEETS TOTAL INDEPENDENT
35 USC 119(a7d) conditions met BYes D No [I Met after COUNTRY DRAWINGS CLAIMS CLAIMSAllowance
Verified and IYEVEG ENY

VALENFIOD/ VA 0 9 1
Acknowledged Examiner‘s Slgnature nItIa s

ADDRESS

Foley & Lardner LLP
3000 K STREET N.W.
SUI"E 600

WASHINGTON, DC 20007-5109
UNI ED STA ES

TITLE

PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN REMODUL|N®

II All Fees

FEES A h - h b . . P 31.16 Fees (Filing)
FILING FEE 3 UI OFIIY as een given In aper . .
RECEIVED N0-— to charge/credit DEPOSIT ACCOUNT —:l1.17 Fees (ProceSSIng Ext. of tIme)

-—for following: :l 1.18 Fees (Issue)

D
3 Credit

   

 
 
 

BIB (Rev. 05/07).

|PR2020-00770

United Therapeutics EX2028

Page 123 of 265



IPR2020-00770 
United Therapeutics EX2028 

Page 124 of 265

Receipt date: {38/26/2014 13933623 - GAL}: 1672PTO/88108 modified
  

Substitute for form 1449/PTO  

lNFORMATlON DISCLOSURE A_p_plication Number 13/933,623
STATEMENT BY APPLICANT Filing Date 7/2/2013

Date Submitted:

 

EUG 2 6 25143 First Named Inventor Hitesh BATRA
Art Unit , 1672

 

(use as many sheets as necessary) Examiner Name Yevgeny Valenrodm 
Attorney Docket Number : 080618—1258

 
U.S. PATENT DOCUMENTS

'"‘"meg’clggrfign;ggf”"’" W”1whm““”““““““ ""PTge‘sTcfir’Jm
Examiner i Cite ‘ Publication Date \ Name of Patentee or Applicant of 5 Where Relevantirttinitials“

No 1 ‘ MM»DD~YYYY Cited Document 5 Passages or Relevant
figures Appear

~ C1 4,306,076 ‘ 12/15/1WWAWLM—ergl‘s—onm—IWMATTWMMWWWM N AT,

""""""""""""""""""""""""""""’lemi"::wW'WIZTWTTTTLZ'   
 
 

WFOREIGN PATENT DOCUIMEVNVTSN, H, H A, , ,, 2 2,7 -.T,W,.m 2,, N rummkkfi ”VWWWWWmkmsw, .M.,,-,_.v,,,,,,,,,,,,_

3 Pages. Columns. Lines.

Examiner : Cite r, ,.__EQI§19Q.E§FQW QREUD‘Q’ILJ Publication Date i Name of Patentee or Where Relevantinitials“ SING-13 {CountrycodesNumberi‘ r MMDDVYYYY

Examiner i Cite V

lnitials‘ lNo.1

Examiner i

 
5 , Applicant of Cited Documents i Passages or Relevant

Kind Code (ifknown) FiuresAnear

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

i number(s), publisher. city and/or country where published.
5 Patterson et al., “Acute Hemodynamic Effects of the Prostacyclin Analog 15AU81 in Severe
“ Congestive Heart Failure," Am. J, Cardio., 1995, 75:26A-33A1i

‘ Whittle et at, “Adiithrombotic Assessment and Cfinical Potential of Prostacyciin Analogues,” Progress
in Medicinal Chemistw, Ellis et al. Eds, 1984, Chapter 6, Vol. 21, 238-279.

  

  
 

  

 

r’Yevgeny Valenmd/ . Date ‘ 12/05/2014 Signature ‘
48528371435651

l Considered

ALL REFERENCES CONSEDEEED EXCEPT WHERE LiNED THEQUGH. r’YV/

|PR2020-00770

United Therapeutics EX2028

Page 124 of 265



IPR2020-00770 
United Therapeutics EX2028 

Page 125 of 265

Receipt date: 11/38/2013

US. Pa
(zir'equimc' a) Linda?r me Paperwork figductiofi Ac? (1? 1395 m3 persm a a1

miss .er “um MAWPN

TNFORMATTQN BTSCLGfiURE
STATEMENT BY APPUCZANT :3” Agpfiseahefifiéum be}; mm:E3351.
m

6‘6
ubméited ,_- Ar? L

(“515’ '93 may}:3’,’ 3 ’3°”‘£§"W’>>>>>>>>>>>>>>

311T

mmmey [)0 at Number

13933112.?11311111‘1 1672
Approvedor use 1hr-3ugTu’J3/31/2C10“. “ME C165: 0931tent and T13 dsmark Office; U.> [TEST’TARMEN? 1;) ‘ COMMERCE

£33m:1111 its a co'Semi-3n z'xf1n.Farmeron uniets it caniazns a van-:1'Eu

Samplete 1f Knawn

Firsg Named {meaning

. Unawéés‘fieé, ., ,
‘ )80618—1236

US PATENT BGCUMENT$
Examm

Pubi: cation Date

1nma1s- 1111711131'».

TGRETGN PATENT DGCUMENTEg
Pu"13mm

YY

ate
M M~L"L"-YYYY

JP 1‘39944140 A 3/12/1984

.

i31

inciude name 01' the 2111111011111 CAP AL. L
11am (book magazine, jfiumal, 991131. sympeaéum, cataiog

Examiner

Signature
' mmm
benefii by the pubiic which is 10 fiiE
Cramp‘a

 
(and by The SQTQ 10 171130555) an appiica

m srsciuding gaihering. prer mg, and submiiiing the crsrr' ‘1:   

Patent and Trademark Office. PO. Boy: 1450.Aie>:ar1r ; VA
Commigsioner f0: Patenm, PI). B051; 1450.!112xandria, VA 223131453

 49113 :4as...

if nu needassisiance1r. comm/9.1m (/13 Tom: 33/113434}Y J  
.cu. .3 j1 {in on d) ___ ‘4.1" ...\

ALL REFERENCES CONSESERED EXCEPT WHERE {ANT-313 THRQUGH.

.91:er apméLaLo

 
E

. Confidentéaiéty is governed by.
11101111 to the USPTO. Time 1111511111.,

comments On the amount of {11119 on require L0 compéete {111510.111 and/0r suggestiuns fur reducing U135} burden. Eric-um be sent Lo the C
50. DO NOT SEND FEES OR COMPLETED FORMS

 

PTI.

"11' 15;), me 1:11

Name of gamma: or Appficant 01i .

1 ‘
E

“11% 005111118!“

' Pages 80-1.; n3 Lines. EWhere Rem/ant
.. c-r Rek—rvant

Name of Paiiafitsae or
Appficant of Cited Documents

. Sankym-1) 11d.

Thfii Emma (when appropr 16), {1159 of the
, 8112.} date. page(s), vetumedssue

y and/or muntiy where pubfish

5 Date . / 1. W I -
Cmsidered 1262014

reg ea :0 ob: n or re
(.1115 estimated in take 2 ho:HS 10

- .umg upon the: indvidua; case. Any
. anon Gh‘écer U :3

TO THE: :5 DRESS SEND '10:

11/:111MPEP. pos fie.

 

$199 (1800 .785"”199)  and select Optic.

WV/

|PR2020-00770

United Therapeutics EX2028

Page 125 of 265



IPR2020-00770 
United Therapeutics EX2028 

Page 126 of 265

A A A A A A A A A A A A A A STN Columbus A A A A A A A A A A A A A A A
 

  
 

    
 

  

    
 
                    
   

EILE 'HOM<' ENTERED AT 16:30:14 ON 04 DEC 2014

=> :ile reg
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EVTQY SESSION
EUJJ ESlIdA ED COST 0.24 0.24

bI-E 'REGIS RY' ENTERED AT 16:30:25 ON 04 DEC 2014
USE TS S 3JEC1 TO THE TERMS Oh YOUR STN CUSTOMER AGRLLqiN
PLEASE S** "AELP USAGETERMS" bOR DETAILS.

COPYRIGAT (C) 2014 American Chemical Society (ACS)

Property values tagged with IC are from the ZIC/VINITI data file
provided 3y InfoChem.

 
 A. 1.

DEC 2014 HIGHEST RN 1637711—86—4
DEC 2014 HIGHEST RN 163771178674

  STRUCTURE EILE UPDATES: 3
DICTIONARY bI-* UPDAT 3     

i
S:

 

CAS Information Use Policies aoply and are available at:

http://www.cas.org/legal/infopolicy

 TSCA INFORMATION NOW CURRENT TiROUGH JULY 2, 2014

Please note that search—term pricing does apply when
conducting SmartSELECT searcqes. 

 REGISTRY includes numerically searchable data for experimental and
predicted properties as well as tags indicating availability of
experimental property data in :he original document. For information
on property searching in REGISTRY, refer to:

 
 

http://www.cas.org/training/stn/database—specific

:>

Uploading C:\Users\yvalenrod\Documents\STN Express 8.4\Queries\13933623.str 
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H o
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/s\ /\ /\\ /
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//A\\ //()

O// \K» /
H/ \H
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COST IN J.S. DOLLARS
 
bU-- *SlIdAldD COST
  

FI-E 'CAPLUS' ENTERED AT 16:31:01 ON 04 DEC 2014
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held by :he publishers listed in the PUBLISH  (PB) field (available
for records published or updated in Chemical Abstracts after December
26, 1996), unless otherwise indicated in the original publications.

m091>H IIng’rictly prohibited.
 
I.
     

 
  GW'TJ'T

distribution,

* COV‘RS 1907 — 4 Dec 2014 VOL 161 ISS 24

IEE LAST UPDATED: 3 Dec 2014 (20141203/ED)
*VIS*D CLASS FIELDS (/NCL) LAST RELOADED:
SPTO MANUAL OF CLASSIFICATIONS THESAURUS ISSU

Nov 2014
DAl
 A

 
 

3e CA Lexicon is the copyrighted intellectual property of the
merican Chemical Society and is provided to assist you in searching

:abases on STN. Any dissemination,
:his information, without the prior written consent of CAS, is

copying, or storing

Sep 2014

CAplus includes complete International Patent Classification (IPC) 
reclassification data for the four:h quarter 0

 2014.

CAplus now includes the comprehensive Cooperative Patent Classification
 (CPC). See HELP CPC for details.

CAS Information Use Policies apply and are available at:

http://www.cas.org/legal/infopolicy
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This file contains CAS Registry Numbers for easy and accurate
substance identification.

=> s 13
L4 342 E3

=> s 14 and sodium
1887634

L5 82

=> file reg

 

    

SODIUM
E4 AND SODIUM  
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Property values tagged with IC are from the ZTC/VTNTTT data file
provided 3y InfoChem.
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  DICTIONARY bI-* UPDAT 
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Please note that search—term pricing does apply when
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REGISTRY includes numerically searchable data for experimental and
predicted properties as well as tags indicating availability of
experimental property data in :he original document. For information
on property searching in REGISTRY, refer to:

http://www.cas.
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Struccure attributes must be viewed using the Structure Drawing program.
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:> s 16 full
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COPYRIGHT (C) 2014 A ERICAN CHEMICAL SOCIETY (ACS)

Copyrigh: of :He articles to wiich records in this database refer is
held by :he publishers listed in the PUBLISHER (PB) field (available 

for records published or updated in Chemical Abstracts after December
26, 1996), unless otherwise indicated in the original publications.

The CA Lexicon is the copyrighted intellectual property of the
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0: this information,

 

  
 
  

 

EIEE COVERS 1907
FI-T -AST UPDATED:
R‘VIS‘D CLASS FIFLDS
  USPTO MANUAL OF CLASSIFICATIONS TH

CAplus includes complete International Patent Classification
reclassification data for the four

s:rictly prohibited.

— 4 Dec 2014
3 Dec 2014

/NCL) LAST R

without the prior written consent of CAS, is

(

 

VOL 161 I85 24

(20141203/ED)
ELOADED:
ESAURUS ISSU

:h quarter 0:

Nov 2014 1
DA1<: 
 

 2014.

Sep 2014

(IPC )

CAplus now includes the comprehensive Cooperative Patent Classification
 (CPC). See HELP CPC for details.

CAS Information Use Policies apply and are available at:

http://www.cas.org/legal/infopolicy

This file contains CAS Registry Numbers for easy and accurate
substance identification.

=> 5 15 and sodium hydroxide
SODIUM1887634

552796
217847

L9 9

HYDROXIDT
SODIUM H

(SODIU

1

 

=> d 19 ibib abs hitstr 17 
 
 

      
   
      

 
  

 
  
    

DROXIDE
4(W)HYD

L5 AND SODIUM HYDROX
 

 

QOXIDL‘J

 

 

IDE

 

  

 

 

 

        
 

 
 

  

YOU -AV< R<QU<SIFD DATA FROM 9 ANSWERS — CONTINUE? Y/(N):y

L9 ANSWER 1 OF 9 CAPLUS COPYRIGiT 2014 ACS on STN
ACCESSION NUMBER: 201321118676 CAPLUS
DOCJ\EN1 VJMBER: 159:236398

TIT.E: Crystal form of prostaglandin analogue, and
preparation method and use thereof

INVE OR(S): Tang, Zhijun; Liu, Yubin; He, Bingming; Yang, Jun; Ji,
Xiaoming

PAIE} ASSIG EE(S): Shanghai Techwell Biopharmaceutical Co., Ltd., Peop.
Rep. China

SOURCE: PCT Int. Appl., 28pp.
CODEN: PIXXD2

DOCJDdN lYPd: Patent
LANGLAGE: Chinese
FAMILY ACC. UM. COUNT: 2
PATEPT :VFORIATION:

PA ENl NO. KIND DATE APPLICATION NO. DATE

WO 2013104317 A1 20130718 W0 20137CN70295 20130110
w: AE, AG, A1, AM, Ao, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,

BZ, CA, Ci, CL, CN, CO, CR, CJ, CZ, DE, DK, DM, DO, DZ, «C, <<,
EG, ES, FI, GB, GD, GE, GH, G , GI, 4M, IR, HU, ID, II, IN, IS,
JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, Ls, LI, LU, LY,
IA, MD, ME, MG, MK, MM, MW, MX, MY, HZ, VA, NG, NI, NO, JZ, 04,
PA, PE, PG, PH, PL, PT, QA, RO, RS, R , aw, sc, SD, SE, SG, s<,
SE, SM, ST, SV, SY, Ti, TJ, T , TN, TR, TT, TZ, UA, UG, JS, UZ,
VC, VN, ZA, ZM, ZW

RW AL, AT, BE, BG, CH, CY, CZ, D<, DK, ~<, «S, bI, bR, GB, GR, HR,
IJ, IE, IS, IT, LT, LJ, LV, MC, MK, 4T, ML, NO, PL, PI, RO, RS,
SE, SI, S<, SM, TR, BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML,

  
|PR2020-00770

United Therapeutics EX2028

Page 130 of 265



IPR2020-00770 
United Therapeutics EX2028 

Page 131 of 265

 

           
MR, NE, 5 , TD, TG, BW, GH, G , KE, 3%, Es, MW, MZ, NA, RW, SD,
SE, 52, TZ, UG, ZM, ZW, AM, AZ, BY, <6, <2, RU, TJ, TM

CN 103193626 A 20.30710 CN 2012—10005635 20120110
EP 2808318 A1 20141203 EP 2013—736455 20130110

R: AI, AT, BE, BG, CH, CY, CZ, D«, D<, ««, «8, FT, FR, GB, GR, HR,
HJ, IE, IS, IT, LI, IT, LU, LV, MC, 0<, 4T, NL, NO, PL, PT, RO,
RS, SE, SI, SK, SM, TR

PRIORITY APPLN. INFO.: CN 2012710005635 A 20120110
WO 2013—CN70295 W 20130110 

 

 

 
   

     
  

 
    

  
 

   
  
  

     
 

    
 

 
 

 

    

 

AB Provided are a crystal form 3 of a compound, and preparation method and use
thereof. The X—ray powder diffraction (XRPD) chart of the crystal form B
has characteristic peaks at :he following diffraction angles:
2.9i0.2°, 6.5i0.2c, 12.6i0.2°,
l3.1i0.2° and 20.6:O.2°.

IT 81846—19—7, Treprostinil
RL: PRP (Properties); THU (qurapeutic use); BIOL (Biological study); USES
(Uses)

(crystal form of prostaglandin analog, and preparation method and use
thereof)

RN 81846—19—7 CAPLUS

CN Acetic acid, 2—[[(1R,2R,3aS,9aS)—2,3,3a,4,9,9a—hexalydro—2—hydroxy—l—[(3S)—
37hydroxyocty1]elHebenz[f]inden757yl]oxy]e (CA INDEX NAME)

Absolute stereochemistry. Rotation (—).

//(CH2)4\s//A\\

Me 1/ ‘
OH

HO

R*t*R*NC* COUNl: 4 11*R* ARF 4 CITED R*b*R*NC*S AVAILABLE FOR THIS
RECORD. ALL CTTATTONS AVAT-ABLF TN TH4 R< FORMAl

L9 ANSWER 2 OF 9 CAPLUS COPYRIGIT 2014 ACS on STN
ACCESSION NUMBER: 2013:1115692 CAPLUS
DOCJHENI NUMBEQ: lb9223639l

IITEE: Crystal form of prostaglandin analogue, and
prepara:ion method and use :hereof

INVE] OR(S): Tang, Zqijun; Liu, Yubin; He, Bingming; Yang, Jun; Ji,
Xiaoming

PAIEJ ASSIGN<<(S): Shanghai Techwell Biopharmaceutical Co., ltd., Peop.
Rep. China

SOURCE: PCT Int. App1., 32pp.; Chemical Indexing Equivalent to
159:250026 (CN)
CODEN: PIXXDZ

DOCJM<N 1YP< Patent
LANGUAGE: Chinese
FAMILY ACC. UM. COUNT: 2
PATENT INFORIATTON:

PA ENI O. KIND DATE APPLICATION NO. DATE
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PRIOR

AB

 

 

   
      

  

  
 

   
wo 2013104318 A1 20130718 W0 2013*CN70296

w: AE, AG, A3, AM, Ao, AT, AL, AZ, BA, B3, 3G, BH, BN,
3Z, CA, Ci, CL, CY, CO, CR, CJ, CZ, D3, 3K, DM, DO,
EG, ES, FT, GB, GD, GE, G}, G , GT, 1M, 1R, HU, ID,
J?, KE, KG, KM, KM, K?, KR, KZ, LA, 3C, LK, LR, Ls,
IA, MD, M3, MG, M<, MY, MW, MX, MY, HZ, YA, NG, NI,

PA, PE, PG, PH, PL, PT, QA, RO, Rs, RJ, 3w, SC, SD,
53, SM, ST, sv, SY, T1, TC, T , T1, T3, TT, TZ, UA,
VC, VN, ZA, ZM, ZW

RW: A3, AT, B3, BG, C1, CY, CZ, D«, D<, ««, «s, bl, bR,
H , IE, IS, IT, LT, L , LV, MC, M<, 0T, ML, NO, PL,
53, SI, s<, SM, "2, BF, BC, CF, CG, CI, CM, GA, GN,
MR, NE, 3 , TD, ”G, BW, GP, G , KE, .3, Ls, MW, MZ,
s3, SZ, TZ, UG, Z , ZW, AD, AZ, BY, <G, <Z, RU, TJ,

CN 103193627 A 20130710 CN 20 2—10006216
3P 2803657 Al 20141119 3P 2013—736169

R: A3, AT, B3, BG, C1, CY, CZ, D«, D<, ««, «s, bl, bR,
HJ, IE, IS, IT, LI, LT, LL, Lv, MC, q<, 1T, NL, NO,
Rs, SE, SI, SK, 5%, TR

ITY APPLN. INFO.: CN 2012—10006216
WO 2013—CN70296

Disclosed are
thereof. The X—ray powder diffraction (XRPD)

has characteristic peaks at the following 29 angles:

  
 

  
 

 
      
 

 

 
 

 

 
   

 

 
  

 

Ar.
W

20130110
I BW! BY,

 
 

NA) \ 4C,
 

IN,
3U,
JZ,

SG,
JS,

\
\

\~CmZwHUm C)PJOHL  \

GR,
Ro,
GW,

, RW,

\\

HZDWC) AWKDRJw
3,
4!

GR,
PT,

 
"UCD

2012011
2013011

 
HR,
RO,

20120ll0
20130110

a crystal form A of a compound and preparation method and use
chart of the crystal form A

 

 

  

2.9:0.2°, 13.6i0.2c, 17.3i0.2° and
18.6i0.2°.

IT 81846—19—7, Treprostinil
RL: PRP (Properties); THU (Therapeutic use); BIOL (Biological study); USES
(Uses)

(crystal form of prostaglandin analog, and preparation method and use
thereof)

RN 81846—19—7 CAPLUS

CN Acetic acid, 2—[[(lR,2R,3aS,9aS)—2,3,3a,4,9,9a—hexalydro—Z—hydroxy—l—[(3S)—
3—hydroxyoctyl]—lH—benz[f]inden—5—yl]oxy]— (CA INDEX NAME)

Absolute stereochemistry. Rotation (7).

//(CH2)4\s//\\
Me \ / \

\ //C02H

R4t4R<NC< COU l: 9 11<R< ARP 9 CIliD R<b<R<NC<S AVAILABLE FOR THIS
RECORD. ALL CITATIONS AVAIEABLE IN THE RE hORMAl

L9 ANSWER 3 OF 9 CAPLUS COPYRIGiT 2014 ACS on STN
ACCESSION NUMBER: 2013:1083374 CAPLUS
DOCJflENl NUMBER: 159:250026

TIT.E: Prepara:ion and application of crystal form of
prostaglandin analog

TNVENTOR(S): Tang, ZTijun; Liu, Yubin; He, Bingming; Yang, Jun; Ji,
Xiaoming
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 PATENT ASSIGN,
 
  L‘ L

SOURCI:

LANGUAGE:

 

   
 

    

Shanghai Techwell Biopharmaceutical Co.,

 
 

 

 

Ltd. 7

 

Peop.

 

   
 

 
          
 

    
 
 

    

Rep. China
3 Faming Zhuanli Shenqing, 16pp.; Chemical Indexing

Equivalent :0 1591236391 (WO)
CODEN: CNXXEV

DOCJM<N 1YP<: Patent
Chinese

FAMILY ACC. UM. COUNT: 2
PATENT INFOR LATION:

PA ENi O. KIND DATE APPLICATION NO. DATE

CN 103193627 A 20130710 CN 2012—10006216 20120110
WO 2013104318 A1 20130718 WO 2013—CN70296 20130110

w: AE, AG, AI, AM, Ao, AT, AU, AZ, BA, B3, 3G, BH, 3 , B2, BW, BY,
3Z, CA, CI, CL, CN, CO, CR, CJ, CZ, DE, 3K, DM, DO, DZ, EC, ++,
EG, Es, EI, GB, GD, GE, GH, G , GT, {N, {R, HU, I), II, IN, IS,
J9, KE, KG, KM, KN, <9, KR, KZ, LA, LC, GK, LR, Is, LT, LU, LY,
IA, MD, ME, MG, M<, 1 , MW, MX, MY, HZ, NA, NG, I, NO, JZ, 04,

RA, PE, PG, PH, PL, E’T, QA, RO, RS, RJ, KW, SC, SD, SE, SG, S<,
SL, SM, ST, SV, SY, Ti, TJ, T , T , TR, TT, TZ, JA, UG, JS, JZ,
VC, VN, ZA, ZM, ZW

RW: AG, AT, BE, BG, CI, CY, CZ, D+, D<, «+, +8, bI, LR, G3, GR, {1,
ij, IE, IS, IT, LT, LJ, LV, MC, M<, HT, NL, NO, 31, PT, RO, as,
SE, SI, s<, SM, "a, BF, BJ, CF, CG, CI, CM, GA, G , GQ, GW, qr,
1:, NE, 5 , TD, "G, 3W, GH, G , KT, .R, Ls, MW, 4Z, NA, RW, SD,

SE, SZ, TZ, UG, ZA, ZW, AM, AZ, BY, <G, <Z, RU, TJ, II
EP 2803657 A1 20141119 3P 2013—736169 20130110

R: AG, AT, BE, BG, CI, CY, CZ, D4, D<, <4, *8, LI, ER, GB, GR, IE,
iJ, IE, IS, IT, LI, LT, LU, LV, MC, <, 4T, NL, 0, RI, PT, RO,
RS, SE, SI, SK, 8%, TR

PRIORITY APPL INFO ~ CN 2012—10”06216 A 2012011”
WO 2013—CN70296 W 20130110

The inven:ion relates to crystal form A of a comoound 1e X—ray powderAB

IT

RN
CN

Absolute stereochemistry.

/./
Me

(012),;

 
diffraction pattern of crystal form A has charac
26 angles: 2.9i>0.2°, 13.6i>0.2

and 18,6:>0,2C,

Treprostinil
RL: PRP (Properties); THU (Therapeutic use); BIOL (Biological study); USES

l7.3i>0.2c,
81846—19—7,

(Uses)

(crystal form of prostaglandin analog,
thereof)

8184671977

Acetic acid,

CAPLUS

2—[[(1R,2R,3aS,9aS)—2,3,3a,4,9,9a—hexa

C
I

3—hydroxyocty1J—lH—benzlfJinden—b—yljoxyj—

Rotation (r).

 

 
 (CA IND

 
:eristics at the following

 

and preparation method and use

1ydro—2—hydroxy—l—[(3S)—
EX NAME )
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19 ANSWER 4 OF 9 CAPLUS COPYRIGHT 2014 ACS on STN
ACCESSION NUISER: 2012:960685 CAPLUS
DOC MENI NUMBLQ: 157:165338

TIT.T- Process for preparation of salts of treprostinil
INVE] OR(S): Giust, Walter; Souza, Fabio; Oudenes, Jan; Gorin,

Boris; Bejan, Elena
9AIEN ASSIG LL(S) Alpqora Research Inc., Can.
SOURCE: PCT Int. Appl., 19pp.; Chemical Indexing Equivalent to

157:165337 (CA)
CODEN: PIXXD2

DOCJMEN 1YP* Patent

YANGUAGE: English
FAMILY ACC. UM. COUNT: 2
9ATENT :VFORIATION:

PA ENl MO. (IND DATE APPEICATIOW NO. DATE

WO 2012088607 A1 20120705 W0 20117CA50804 20111222

w: AE, AG, AI, AM, A0, AT, AU, A2, BA, BB, BG, BI, BR, 3w, BY, 32,
CA, CH, C1, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, «C, fin, LG,
ES, FI, GB, GD, G3, G4, GM, GT, H], 4R, 4U, 13, IL, IN, Is, J9,
<3, KG, K4, KN, KP, KR, K2, LA, LC, 2K, LR, LS, LT, TU, IT, 4A,
1), ME, MG, MK, MM, MW, MX, MY, MZ, A, MG, NI, NO, 2, 0%, PE,
9G, PH, PI, P", QA, R0, R5, RJ, RW, SC, SD, SE, SG, SK, SI, 84,
ST, sv, sy, H, J, 11, 1N, TR, TT, TZ, JA, UG, US, JZ, VC, VM,
2A, 2M, 2V

RW: AE, AT, BE, BG, Ci, CY, CZ, Dfl, D<, fin, LS, bI, ER, GB, GR, {1,
4J, IE, IS, _", LT, LJ, LV, MC, M<, MT, ML, NO, PL, 9T, R0, as,
SE, SI, s<, SM, "a, BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 4L,
1%, NE, 3 , D, G, BW, GH, G , K7, .R, Ls, MW, M2, A, RW, S),

52, 52, T2, UG, 24, 2w, AM, A2, BY, <G, <2, MD, RU, TJ, TM
CA 2726599 A1 20120630 CA 2010—2726599 20101230
US 20140024856 A1 20140123 US 2013—13520872 20131038

PRIORITY APPL INFO.: CA 2010—2726599 A 20101233
W0 20117CA50804 W 20111222

ASSIGNMENT
OTHER SOURCE(S):
GI

 

  

 

AB

(I).

{ISTORY FOR US PAT

For example,
3

 CASREACT 1572165338

M sodium hydroxide
dropwise to a solution of treprostinil
mL)

(0.61 mL,
(1.021 g,

while maintaining an internal temperature below 30

ENT AVAILABLE IN LSUS DISPLAY FORMAT

3.05 mmol)
2.61 mmol)

This invention provides a process for the preparation of salts of treprostinil
was added

in acetone

CC and pH at 8—9.

(25
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After 15 min under agitation, a fiber like solid began to crystallize from
the reaction mixture The mixture was stirred l h a: room temperature then

cooled to

0—5 CC and stirred at this temperature for another tour. The solid was

filtered, rinsed with acetone, and dried under vacuum to yield 0.95 g
(99.67% purity, 88% yield) of a white solid.

IT 81846—19—VP

RL: RCT (Reactant); SPN (Synthetic preparation); THJ (Therapeutic use);
BIOL (Biological study); PREP (Preparation); RACT (Reactant or reagent); 

USES (Uses)
(preparation of salts of treprostinil)

RN 8184671977 CAPLUS

CN Acetic acid, 2—[[(lR,2R,3aS,9aS)—2,3,3a,4,9,9a—hexalydro—Z—hydroxy—l—[(3S)—

  
3—1ydroxyoctyl]—lH—benz[f]inden—5—yl]oxy]— (CA INDEX NAME)

Absolute stereochemistry. Rotation (—).

(CH2) 4
Me

//C02H
/

 
IT 289480—64—4P 1384244—82—9P l384244—83—OP

 

 

RL: SPN (Synthetic preparation); THU (Therapeutic use); BIOL (Biological
study); PREP (Preparation); USES (Uses)

(preparation of salts of treprostinil)
RN 28948076474 CAPLUS

CN Ace:ic acid, 2—[[(lR,2R,3aS,9aS)—2,3,3a,4,9,9a—hexahydro—Z—hydroxy—l—[(3S)—
3—hydroxyoctle—lH—benzlfJinden—b—yljony—, sodium salt (lzl) (CA INDEX NAME )

Absolute stereochemistry. Rotation (—).

(CH2) 4\ s/—\

Me I ‘
OH

 
C’Na
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RN 138424478279 CAPLUS

 
CN Ace:ic acid, 2—[[(lR,2R,3aS,9aS)—2,3,3a,4,9,9a—hexahydro—Z—hydroxy—l—[(3S)—

3—hydroxyoctyl]—lH—benz[f]inden—5—yl]oxy]—, lithium salt (lzl) (CA INDEX
NAME ) 

Absolute stereochemistry. Rotation (—).

//(CH2)4\S /\\

Me 1/ “
OH

H

HO /\ /\ /;\

 

.Li

RN 1384244—83—0 CAPLUS

CN Ace:ic acid, 2—[[(lR,2R,3aS,9aS)—2,3,3a,4,9,9a—hexahydro—2—hydroxy—l—[(3S)—
3ehydroxyoctyl]elHebenz[f]inden757yl]oxy]e, potassium salt (111) (CA
INDEX NAM )   

A 

Absolute stereochemistry. Rotation (—).

/ (CH2 ) 4_\ 5/A\

 

  
   

      
                

  
 

  

Me 1/ \
OH

H

HO //A\\ /A\\ f/:;\_\

R s l / I\ s / \ \ /

H l
O\ (/C02H\/

O K

OS.CITING REF COUNT: l {ERE ARE 1 CAPEUS RECORDS THAT CITE THIS RECORD
(1 CI"INGS)

R4t4R<NCE COUNl: 3 {4R4 ARF 3 CIlED REEERENCES AVAILABLE FOR THIS
RECORD. ALL CITATIONS AVAIEABLE IN THE RE FORMAT

L9 ANSWER 5 OF 9 CAPLUS COPYRIGI“ 20l4 ACS on STV
ACCESSION NUMBER: 2012:95372V CAPLUS
DOCJflENl NUMBER: 157:165337

TIT.E: Process for preparation of salts of treprostinil
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 1
INVEN OR(S): Giust, Walter; Souza, Fabio; Oudenes, Jan; Gorin,

Boris; Bejan, Elena 
  

  
 

 

     
 

PAIEN ASSIGN<<(S): Alpiora Research Inc., Can.
SOURCE: Can. Pat. AOpl., l7pp.; Chemical Indexing Equivalent

to 157:165338 (TO)
CODEN: CPXXEB

DOCJM~N lYP<z Patent

LANGUAGE: Engl i sh
FAMILY ACC. UM. COUNT: 2
PATENT IVFORIATION:

 
         

 
 

         

 
  

 
               

 

   

 

PA ENI O. {IND DATE APPLICATION NO. DATE

CA 2726599 A1 20120630 CA 2010—2726599 20101230
WO 2012088607 A1 20120705 WO 2011—CA50804 20111222

W: AE, AG, AI, AM, AO, AT, AU, AZ, BA, BB, 3G, Bl, 3R, 3w, BY, 32,
CA, CH, CI, CN, CO, CR, CU, CZ, DE, DK, 3M, DO, DZ, «C, ««, «G,
ES, FI, G3, GD, GE, GH, GM, GT, H], {R, {U, ID, IL, IN, IS, J9,
<E, KG, Kl, KN, KP, KR, KZ, LA, LC, EK, LR, LS, IT, TU, EY, HA,
13, ME, MG, MK, MN, MW, MX, MY, MZ, A, NG, NI, O, Z, OH, I;

PG, PH, PE, P", QA, RO, RS, RJ, RW, SC, SD, SE, SG, SK, SE, S ,
ST, SV, SY, H, J, lM, lN, TR, TT, TZ, JA, UG, J5, J2, VC, VN,
ZA, ZM, ZF

RW: AE, AT, BE, BG, Cl, CY, CZ, D«, D<, «<, «S, bl, bR, GB, GR, IR,
HJ, IE, IS, i", LT, LU, LV, MC, M<, HT, NL, NO, PL, PT, RO, RS,
SE, SI, S<, SM, "R, BF, BJ, CF, CG, CI, CM, GA, GN, GO, GW, flL,
MR, NE, 8 , D, G, BW, GH, G , KE, .R, Ls, MW, 4Z, A, RW, SL
SE, SZ, TZ, UG, Z , ZW, AM, AZ, BY, (G, <Z, MD, RU, TJ, TM

US 20140024856 A1 20140123 US 2013*13520 72 20131038
PRIORITY APPLN. INFO.: CA 2010—2726599 A 20101230

W0 2011—CA50804 W 20111222
ASSIGNMENT {ISTORY FOR US PATENT AVAILABLE IN LSUS DISPLAY FORMAT

OTHER SOURCE(S): CASREACT 157:165337
GT

HOZCW \x
Hi :>\ ,

//—<\
</ \>\\ /

H-éeAAA-H N

// \\ /~\\0/ \ Bu
1 OHOH I

AB This invention provides a process for the preparation of salts of treprostinil
(I). For example, b M sodium hydroxide (0.61 mL, 3.05 mmol) was added
dropwise to a solution of treprostinil (l.021 g, 2.61 mmol) in acetone (25
mL) while maintaining an internal temperature below 30 CC and pH at 8—9.
After 15 min under agitation, a fiber like solid began to crystallize from
the reaction mixture The mixture was stirred l h at room temperature then

cooled to

0—5 CC and stirred at this temperature for another hour. The solid was
filtered, rinsed with acetone, and dried under vacuum to yield 0.90 g
(99.67% purity, 88% yield) of a white solid.

IT 81846—19—7P, Treprostinil
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RL: RCT (Reactant); SPN (Synthetic preparation); THJ (Therapeutic use);
BIOL (Biological study); PREP (Preparation); RACT (Reactant or reagent); 

USES (Uses)

(preparation of salts of treprostinil)
RN 8184671977 CAPLUS

CN Acetic acid, 2—[[(lR,2R,3aS,9aS)—2,3,
3—1ydroxyoctle—lH—benzlfJinden—b—yljoxyj— (CA INDEX NAME)

  
Absolute stereochemistry. Rotation (—).

 

Og /C02H

IT 289480—64—4P 1384244—82—9P 1384244—83—OP

3a,4,9,9a—hexaiydro—Z—hydroxy—l—[(3S)—

RL: SPN (Synthetic preparation); THU (Therapeutic use); BIOL (Biological
 study); PREP (Preparation); USES (Uses)

(preparation of salts of treprostinil)
RN 28948076474 CAPLUS

 

 

 

 

 

CN Ace:ic acid, 2—[[(lR,2R,3aS,9aS)—2,3,3a,4,9,9a—hexahydro—Z—hydroxy—l—[(3S)—
3—hydroxyoctyl]—lH—benz[f]inden—5—yl]oxy]—, sodium salt (lzl) (CA INDEX
NAME)

Absolute stereochemistry. Rotation (—).

(CH2) 4\ S

Me I \
OH

H
HO

.’Na

RN 1384244—82—9 CAPLUS

CN Ace:ic acid, 2—[[(lR,2R,3aS,9aS)—2,3,3a,4,9,9a—hexahydro—2—hydroxy—l—[(3S)—
37hydroxyoctyl]ilHebenz[f]inden757yl]oxy]e, lithium salt (lzl) (CA INDEX
NAME )

Absolute stereochemistry. Rotation (7).

|PR2020-00770

United Therapeutics EX2028

Page 138 of 265



IPR2020-00770 
United Therapeutics EX2028 

Page 139 of 265

 
.Li

RN 1384244—83—0 CAPLUS

CN Ace:ic acid, 2—[[(lR,2R,3aS,9aS)—2,3,3a,4,9,9a—hexahydro—2—hydroxy—l—[(3S)—
3ehydroxyoctyl]elHebenz[f]inden757yl]oxy]e, potassium salt (lzl) (CA
IND*X NAM )   

A. 

Absolute stereochemistry. Rotation (—).

(CH2>4_ 5 \
\ / \_

 

 

Me I/ \
OH

H

HO //A\ /A\ //A\_\

R V s I / I\ S /\\\ /

H

o\ / C02H

O K

   
 
  
  

L9 ANSWER 6 OF 9 CAPLUS COPYRIGHT 2014 ACS on STN
ACCESSION NU BER: 2009:767183 CAPLUS
DOC \flENl \IUMBEQ: 151:86694

TIT.T: An improved process to prepare treprostinil
INVEJ OR(S): Batra, Hitesh; Tuladhar, Sudersah M.; Penmasta, Raju;

Walsh, David A.
PATLN ASSIG EE(S): Jnited Therapeutics Corporation, USA

   
SOURCI:L‘J PCT Int. Appl., 30pp.

CODEN: PIXXDZ
DOC MEN lYP, : Patent

LANGUAGE: Ehgl i sh
FAMILY ACC. \IUM. COUNT: l
PATENT INFOR LATION:

  
 LL

  
 

    PA ENl O. {IND DAT: L‘J APPLICATION NO. DAT: Lil
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PRIORITY APPLN.

ASSIGNM
 

WO

 

CN
CN
JP
CN
US
US
IN
US
US
US
US
US
JP

 

   
 

 OTHER SOURCE(S):
GI

MARPAT 151:86694

    
 

  
 

 

 
WO 2008—US13686

 

   

  

  

  
 

 
 

 
 

 

   
   

  
2009078965 A1 20090625 20081212

w: A3, AG, AL, A4, A0, AT, AU, A2, BA, BB, BG, BH, BR, 33, BY, 32,
CA, CH, CN, C0, C8, CU, C2, D3, D<, DM, D0, D2, EC, 33, 3G, 3S,
FI, GB, GD, G3, G4, GM, GI, H , 4R, 4U, 13, IL, IN, IS, JP, <3,
KG, KM, KN, KP, K3, <2, 3A, LC, .<, .R, LS, LT, LU, 3Y, 4A, 41
M3, MG, MK, M], MW, IX, MY, M2, A, G, NI, NO, NZ, 04, PG, P4,
P3, PI, RO, RS, RJ, SC, SD, S3, SG, SK, S3, SM, SI, SV, SY, "J,
"I, IN, IR, T", TZ, JA, JG, US, 32, VC, VN, 2A, 2M, 27

RW: AT, BE, BG, C , CY, C2, 3P, D<, ««, «S, b1, bR, GB, GR, 4R, {3,
:3, IS, II, L", L , 3v, WC, MI, 3, No, P3, PT, RO, S3, SI, S<,
"3, BF, BJ, CF, CG, CI, CM, GA, G], GQ, GW, ML, MR, N3, SN, 3,
”G, BN, GH, G4, K3, .3, W, M2, A, SD, SL, 32, I2, UG, 2M, 2w,
A1, A2, BY, KG, K2, MD, RU, IJ, I4

2710205 A1 2C090625 CA 2008—2710205 20081232
2010105852 A 20 00930 <R 2010—7015955 200812_2
2252570 A1 2C_01124 3P 2008—861602 200812;2

R: AT, BE, BG, CH, CY, C2, 33, DK, 33, 3S, hI, hR, GB, GR, HR, HU,
I3, IS, II, LI, LT, LU, 3v, MC, 4T, L, NO, PL, PI, RO, S3, SI,
S<, IR, AL, BA, MK, RS

101903324 A 2C 01201 CN 2008—80121181 200812_2
101903324 B 2C 30/03
2011506599 T 20 10503 CP 20.0—539440 200812_2
103274926 A 2C 30904 CN 20;3—10217718 200812;2
20090163738 A1 2C090625 CS 2008—334731 20081235
8242305 B2 20 20814
2010CN03640 A 2C 01015 IN 20.0—CN3640 201006_5
20120283470 A1 2C 21108 US 20.2—13548446 201207_3
8497393 B2 2C 30/30
20130267734 A1 20 31010 US 20.3—13910583 20130605
8748657 B2 2C 40610
20130289304 A1 2" 31031 S 2033—13933623 20130702
2014114317 A 20 40626 CP 20.4—25577 20140213

1NFO.: SS 2007—61014232 P 20071217
CN 2008—80121181 A3 20081212
DP 20.07539440 A3 20081212
30 2008—USl3686 W 20081212
3S 2008—334731 A1 20081215

S 20,2—13548446 A1 20120713
3NI {ISTORY FOR US PAI3NI AVAILABLE IN LSUS DISPLAY FORMAI
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AB This present invention rela
prostacyclin derivs.
convert a benzindene triol

to purify treprostinil.  

 
 

   

 
 

 

  

 
             

  
 

    
   

  
 
  

  
      

 
 

:es to an improved process to prepare
One embodiment provides for an improved process to

:o treprostinil via salts of treprostinil and

 
 

  
  

   

 

   
 
 

   

IT 8184671977P

RL: PRP (Properties); SPN (Synthetic preparation); THU (Therapeutic use);
BIOL (Biological study); PREP (Preparation); USES (Jses)

(improved process to preoare treprostinil)
RN 81846—19—7 CAPLUS

CN Acetic acid, 2—[[(lR,2R,3aS,9aS)—2,3,3a,4,9,9a—iexalydro—Z—hydroxy—l—[(3S)—
3—hydroxyoctyl]—lH—benz[f]inden—5—yl]oxy]— (CA INDEX NAME)

Absolute stereochemistry. Rotation (—).

//(CH2)4\S//A\\Me \/ \

//C02H

OS.CITING REF COUNT: 3 {4R4 ARF 3 CAP-US RECORDS THAT CITE THIS RECORD
(3 CI"INGS)

R4t4R<NCE COUNT: 4 {4R4 ARF 4 CITED RibiRENCES AVAILABLE FOR THIS
RECORD. ALL CITATIONS AVAIEABLE IN THE RE hORMAl

L9 ANSWER 7 OF 9 CAPLUS COPYRIGT“ 2014 ACS on STV
ACCESSION NUMBER: 20092295869 CAPLUS
DOCJflENl NUMBEE: 150:313958

TIT.E' Buffer solutions having selective bactericidal
activity against gram—negative bacteria

INVEN OR(S): Jeffs, Roger; Zaccardelli, David
PAIEJ ASSIG <<(S): Jnited Therapeutics Corporation, USA
SOURCE: PCT Int. Appl., 3lpp.

CODEN: PIXXDZ
DOCJHEN TYPE Patent

LANGJAGE: English
FAMIEY ACC. UM. COUNT: 2
PATENT :NFORIATION:

PA ENl NO. (IND DATE APPLICATION NO. DATE

WO 2009033039 A2 20090312 W0 20087US75425 20080905
WO 2009033039 A3 20090430
WO 2009033039 A9 20090625

w: AE, AG, AL, A4, A0, AT, AU, AZ, BA, BB, BG, BH, BR, 3W, BY, 3Z,
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CA 2698721 A1 20"90312 CA 2008—2698721
3? 2200650 A2 20.00630 3? 20087829225

R: AT, BE, BG, CH, CY, CZ, 3P, DK, ««, «S, bl, b1
13, Is, IT, LI, LT, .U, .v, MC, 4T, L, N0, PL
s<, TR, AL, BA, MK, as

4? 2010074169 A 20 00701 <R 20.0—7007338
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C 2008—80106046
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, MR,
I TZI
, OA

NT,
UG,

 SN,
ZM,

TD,
2w,

20080905
20080905

GR, HR, HU,
RO, SE, SI,

I GB!
I PT,  

20080905
20080905
20080905
20080905
20080905

GR, HR, HU,
RO, SE, SI,

I GB]
I PT,  

20100310
20130828

P 20070907
A3 20080905
A3 20080905
A3 20080905
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AB Buffer solns. for pharmaceutical prepns. that have bactericidal activity
preferentially against gram neg. bacteria are provided. The buffers have
a pH of >10 or <4.5 with low buffer capacity. Methods of their use in
reducing the occurrence of blood stream infections in a mammal are also
provided. The results show no compatibility problems for the dilute
treprostinil solns. in any of diluent solns. The appearance of all solns.
was clear, colorless and free from visible particulate matter.

1T 81846—19—7 289480—64—4, Treprostinil sodium
RL: PAC (Pharmacological activity); PRP (Properties); THU (Therapeutic
use); BIOL (Biological study); USES (Uses)

(buffer solns. having selective bactericidal activity against gram—neg.
bacteria)

RN 8184671977 CAPLUS

CN Acetic acid, 2—[[(lR,2R,3aS,9aS)—2,3,3a,4,9,9a—hexaTydro—Z—hydroxy—l—[(3S)—
3—hydroxyoctle—lH—benzlfJinden—b—yljoxyj— (CA INDEX NAME)

Absolute stereochemistry. Rotation (—).

// (CH2) 4\ s//\\

Me I \
OH

H

HO /\_ /\ /\
// R \\ // \\ / / \\

R S

s x J

H 1
O\\ //C02H

RN 289480—64—4 CAPLUS

CN Ace:ic acid, 27[[(1R,2R,3aS,9aS)72,3,3a,4,9,9aehexahydr072ehydroxy717[(3S)7
3—hydroxyoctyl]—lH—benz[f]inden—5—yl]oxy]—, sodium salt (121) (CA INDEX
NAME)

Absolute stereochemistry. Rotation (—).
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Me I’ \
OH

H

}i() ////\\\\ ////\ \\ //;:\\\\
R VS \ // \
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O\\ //C02H

C’Na

OS.CITING REF COUNT: 1 THERE ARE 1 CAPLUS RECORDS THAT CITE THIS RECORD

(1 CITINGS)
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TTT.E: Tnhalable formulations for treating pulmonary
Hypertension and methods of using same

INVEJ OR(S): Chaudry, Imtiaz
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PRIORITY APPLN.

ASSIGNMENT HISTORY FOR US PAT 

2004011904
1822817
1822817
2007519604
5571867
548025
2012068052
2384384
2491072
2005KN02508
2005013539
20060104913
2006000773
1093017
2008KN01086
20110265786
2011200464
2011200464
2012001549

INFO.:

am>w
1 1

 

2C 060808
20060823
2C
2,
2C
2C
26
2C

121010
070719
140813
120315
120626
120704

20130827
2C
2,
2C
2C
2C
2C

061013
060309
060518
070530
130719
081219

20111103
2C
2C
2C

 
 

110224
120809
120105

(")03
g

micHiNup.HNmAW 
#12:»AQPpQ

ENT AVAILABLE I

AB The present invention is directed to an

AD>4C0><

(LC/)JUH

U)
(.4

Ouy-upm-u 
inhala

treatment of pulmonary hypertension in a mammal
the formulation comprises at least one

20047119C4
2004—80020228

2006—516"00

2004—740C73
2012—7015386
20047740C73
2010—152753
2005—KN2508
2005—13539
20057316~58
2006—773
2006—113768
2008—KN1C86
2011—13020429
2011—200564

20117172929
2003—609233
2004—251C14
2006*516C00
2005—7025128
2006—102206
2004—EP6629
2005—(N2508
LSUS

 
 

(e.g.,

A
A3
A3
A3
A3
w

A3
DISPLAY FORMAT
ole formulation

humans),
qypertension reducing agent,

200406,8
200406_8

200406,8

200406.
200406.
200406,
200406_8
20051206
200512,3
20051222
20060126
200612_4
200803,3
20110203
20110204

OOQDOO 
20110808
20030627
20040618
20040618
20040618
20040618
20040618
20051206

for the
wherein

including but not limited to an angiotensin converting enzyme inhibitor,
calcium—channel blocker or

The formulations of the present
angiotensin receptor blocker,

or any combination thereof.
invention may be a solution or suspension,
vasodilator,

administration via nebulization.

to a method and kit for treating a mammal suffering from pulmonary
hypertension.

sodium

chloride 2—10 mg/mL,
IT 289480-64-4,

THU (Therapeutic use);RL:

sodium hydroxide q.s,
Treprostinil sodium

BIOL

B—blocker,

(Biological study);

and water q.s.

USES

was

and preferably are suitable for
The present invention is also directed

An inhalant solution composition containing enalapril 0.2—10,

formulated.

(Uses)
(inhalable formulations for treating pulmonary hypertension and metiods
of using same)

RN 289480—64—4
CN Ace :ic acid,

CAPLUS

2—LL(1R,2R,3aS,9aS)—2,3,3a,4,9,9a—hexahydro—Z—hydroxy—l—L(38)—
3ehydroxyocty1]e1Hebenz[f]inden757y1]oxy]e, sodium salt (1:1)
NAME)

Absolute stereochemistry.

 
Rotation (—).

 
(CA INDEX
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OS.CITING REF COUNT: 1 1H4R< ARF 1 CAPLUS RECORDS THAT CITE 1HIS RECORD

(1 CI"INGS)

L9 ANSWER 9 OF 9 CAPLUS COPYRIGI" 2014 ACS on STN
ACCESSION NJMSER: 2002:655127 CAPLUS
DOCJflENi VUIBEQ: 137:185355

TIT-T: Process for stereoselective synthesis of prostacyclin
derivatives

INVE OR(S): floriarty, Robert M.; Penmasta, Raju; Guo, Liang; Rao,
flunagala 5.; Staszewski, James P.

FATE] ASSIGV<<(S): Jnited Therapeutics Corporation, USA
SOURCE: J.S., 15 pp., Cont.—in—part of U. S. Ser. No. 481,390.

CODEN: USXXAM
DOCJfl*N 1YP*: Patent

LANGJAGE: English
FAMIEY ACC. UM. COUNT: 2
PATEJT INFORIATION:

      
 

    

  
  

PA EN1 0. {IND DATE APPLICATION NO. DATE

US 6441245 B1 20020827 US 2000-541521 20000403
CA 2847985 A1 19990506 CA 1998-2847985 19981026
US 20020087025 A1 20020704 US 2002—75439 20020215
US 6528688 B2 20030304
US 20020173672 A1 20021121 US 2002—184907 20020701
US 6765117 B2 20040720

PRIORITY AP?LN. INFO.: US 19977957736 B1 19971024
US 20007481390 A2 20000112
CA 1998-2307163 A3 19981026
US 2000—541521 A3 20000403

ASSIGNMENT {ISTORY FOR US PATENT AVAILABLE IN LSUS DISPLAY FORMAT

OTHER SOURCE(S): CASREACT 137:185355; MARPAT 137:185355
GI

* STRUCTURE DIAGRAM TOO LARGE FOR DISPLAY 7 AVAILABLE VIA ObbLINE PRIN1 *
 

   

 AB An imoroved method is described for making 9—deoxy—PGF1—type compds.; in
contrast to the prior art, the method is st r os 1 ctiv and r quir s
fewer steps than the known methods for making these compds.; the method
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IT

RN
CN

Absolute stereochemistry.

 

comprises cyclization of alkyne I [Z = O, S, CH2, NR8; R8 = H, alkyl; X =
H, CN, 0R9, COZR9; R9 = alkyl, THP, TBDMS; n = 0 — 3; Y1 = cis— or
trans—CH:CH, CH2(CH2)m, C.tp1bond.C; m = 1 — 3; R1 2 PG; R7 : Cpin,
(un)substituted OPh, Ph, CH2Ph, CH2CH2Ph, CH2CH2CH2Ph, cis—CH:CHEt,
(CH2)2CH(OH)Me, (CH2)3CH:CMe2; PG = a1c. protective group; CL1R7 =
C4—7—cycloa1ky1, 2—(2—fury1)ethy1, 2—(3—thieny1)ethoxy,
{(3—thieny1)oxy}methy1; M1 = a—OHzfi—Rb, u—Rb:B—OH,
d*OR1:B7R5, d7R51B70R1; R5 =H, Me; R1 = PG; L1 =
d—R3:B—R4, u—R3:B—R4; R3, R4 = H, Me, F] into
tricycle IT by cobalt—mediated cyclization with C02(CO)8. Thus, 111, was
prepared from 3—MeOC6H4CHZOH via C—a11y1ation,
27a11y1737methoxybenzaldehyde with

condensation of

S)757(tetrahydropyranyloxy)decyne and(
cobalt—mediated cyclization of alkenynol IV.
81846—19—7P

RL: SPN (Synthetic preparation); PREP (Preparation)
(stereoselective synthesis of prostacyclin derivs. from 3—methoxybenzyl
alc.)

81846—19—7 CAPLUS

Acetic acid,
3—hydroxyocty1]—1H—benz[f]inden—5—y1]oxy]—

 
 

    
 

 

2, [[(1R,2R,3aS,9aS)72,3,3a,4,9,9ashexaiydrOPZPhydroxyeli[(3S)7
(CA INDEX NAME) 

Rotation (7).

 

  
  

 

        
  

   
     
 

 

 
 

   

(CH2) 4\ S/\

Me I \
OH

H
H / x /\ /\

R s [§ /\5\ /\\/ \s/

H I
O\ /c02H

OS.CITING REF COUNT: 5 {4R4 ARF 5 CAPLJS RTCORDS THAT CIT; 1{IS RLCORD

(5 CITINGS)
R*h*R*NC* COUNT: 19 {*R* ARF 19 CIIFD R*b*R*NC*S AVAILAB-F FOR THIS

RECORD. ALL CITATIONS AVAILABLF IN TH4 R< FORMAT

:> s remodulin/orep
O REMODHLI /CT

6135071 RREP/RL
L10 0 REMODVLI /PREP

(RE ODULIN/CT (L) PREP/RL)

=> s remodulin
L11 31 REMODVLI

=> s 111 and sodium qydroxide
1887634 SODIU

552796 {YDROXIDE
217847 SODIU HYDROXIDE

(SODIU4(W)HYDROXIDE)
L12 0 all A D SODIUM {YDROXIDE

=> s 111 and sodium carbonate
1887634 SODIU
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525668 CARBONAIE
92929 SODIUM CARBONATE

(SODIU4(W)CARSONATE)
L13 0 411 AND SODIUM CARBO ATE

  
 

:> s 111 and sodium bicarbonate
1887634 SODIUM

99212 BICARBONATE
42780 SODIUM BICARBONATE

(SODIUM(W)BICAR30NATE)
L14 0 411 AND SODIUM BICARBO ATE
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Atty. Dkt. No. 080618—1256

Appl. No. 13/933,623

IN THE UNITED STATES PA TENTAND TRADEMARK OFFICE

First Inventor Name: Hitesh BATRA

Titlc: AN IMPROVED PROCESS TO PREPARE

TREPROSTINIL, THE ACTIVE INGREDIENT IN
REMODULIN®

Appl. No.: 13/933,623

Filing Date: 7/2/2013

Examiner: Yevgeny Valenrod

Art Unit: 1672

Confirmation Number: 6887

REPLY UNDER 37 CFR§ 1.111
 

Mail Stop AMENDMENT
Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Commissioner:

This paper responds to the outstanding non-final Office Action dated December 10, 2014.

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

Amendments to the Claims are reflected in the listing of claims which begins on page 3

of this document.

Remarks begin on page 6 of this document.
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Appl. No. 13/933,623

Amendments to the Specification:

Please amend the specification as follows:

Amend the paragraph on page 3, lines 21—22, as follows:

M1 is a-Oflzfi-R5 or OL-R52B-OH or a—QRgB—R; or-ORzzfi-Ré or 0L-R52B-OR2, wherein R5

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

Amend the paragraph on page 8, lines 22-23, as follows:

M1 is (x-OH1B-R5 or OL-R5:[3-OH or a—GR++B—RS (X-ORgifi-Ri or 0L-R5:[3-OR2, wherein R5 is

hydrogen or methyl, R2 is an alcohol protecting group, and
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Atty. Dkt. No. 080618—1256

Appl. No. 13/933,623

Amendments to the Claims:

This listing of claims will replace all prior versions and listings ofclaims in the application:

Listing of Claims:

1. (Currently Amended) A process for preparing a pharmaceutical product

comprising treprostinil or a treprostinil salt, comprising:

combining treprostinil and a base in solution to form a base addition salt;

allowing crystallization of the base addition salt of treprostinil; [[and]]

collecting the base addition salt of treprostinil, storing the collected base addition salt, and

preparing a pharmaceutical product comprising treprostinil or a treprostinil salt from the base

addition salt after storage.

2. (Canceled)

3. (Original) The process of claim 1, wherein the base addition salt is selected fi‘om

the group consisting of sodium, ammonia, potassium, calcium, ethanolamine, diethanolamine, N-

methylglucamine, and choline.

4. (Original) The process of claim 1, further comprising heating the solution of

treprostinil and base addition salt.

5. (Original) The process of claim 4, further comprising cooling the solution of

treprostinil and base addition salt prior to collecting the base addition salt of treprostinil.

6. (Original) The process of claim 1, wherein the base comprises an alkali metal

cation.

7. (Original) The process of claim 6, wherein the alkali metal cation is selected from

the group consisting of sodium and potassium.

8. (Original) The process of claim 1, wherein the solution comprises a water-

miscible organic solvent.

9. (Original) The process of claim 1, wherein a mole ratio of the base in solution to

treprostinil is about 1.1 :1.
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10. (Withdrawn) A pharmaceutical composition comprising treprostinil or a

pharmaceutically acceptable salt thereof, said composition prepared by a process comprising

providing a starting batch of treprostinil having one or more impurities resulting from prior

alkylation and hydrolysis steps, forming a salt of treprostinil by combining the starting batch and

a base, isolating the treprostinil salt, and preparing a pharmaceutical composition comprising

treprostinil or a pharmaceutically acceptable salt thereof from the isolated treprostinil salt,

whereby a level of one or more impurities found in the starting batch of treprostinil is lower in

the pharmaceutical composition, and wherein said alkylation is alkylation of benzindene triol.

11. (Withdrawn) The pharmaceutical composition of claim 10, wherein the salt is

isolated in crystalline form.

12. (Withdrawn) The pharmaceutical composition of claim 11, wherein the isolated

salt is at least 99.8% pure.

13. (Withdrawn) The pharmaceutical composition of claim 10, wherein the base is

selected from the group consisting of sodium, ammonia, potassium, calcium, ethanolamine,

diethanolamine, N—methylglucamine, and choline.

14. (Withdrawn) The pharmaceutical composition of claim 13, wherein the base is

diethanolamine.

15. (Withdrawn) The pharmaceutical composition of claim 10, wherein the base is

combined with treprostinil that has not been previously isolated.

16. (Withdrawn) The pharmaceutical composition of claim 10, wherein the isolated

salt is stored at ambient temperature.

17. (Withdrawn) The pharmaceutical composition of claim 10, which is a

pharmaceutical solution.

18. (Withdrawn) A process of preparing a pharmaceutical product comprising

treprostinil or a pharmaceutically acceptable salt thereof, comprising alkylating a triol

intermediate of the formula:

4815-5435-3697.1
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hydrolyzing the resulting compound to form treprostinil, forming a salt of treprostinil

stable at ambient temperature, storing the treprostinil salt at ambient temperature, and preparing

a pharmaceutical product from the treprostinil salt after storage, wherein the pharmaceutical

product comprises treprostinil or a pharmaceutically acceptable salt thereof.

19. (Withdrawn) A pharmaceutical product prepared by the process of claim 18.

20. (New) The method of claim 1, wherein said preparing comprises converting the

base addition salt after storage into treprostinil by acidification.

21. (New) The method of claim 1, wherein the quantity of the base addition salt

corresponds to a large scale synthesis.

22. (New) A pharmaceutical product prepared by the method of claim 21.

4815-5435-3697.1
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REMARKS

Applicants respectfully request reconsideration and allowance of the present application.

The specification has been amended on pages 3 and 8 to correct inadvertent

typographical errors.

Status of Claims

Applicants have canceled claim 2, without prejudice or disclaimer. Applicants reserve

the right to file one or more continuing applications directed to the canceled subject matter.

Applicants have amended claim 1, without prejudice or disclaimer. Applicants reserve

the right to file one or more continuing applications directed to the subject matter omitted by the

present amendment. Support for the amended claim may be found throughout the specification

as filed and, in particular, in canceled claim 2. No new matter has been added.

Applicants have added new claims 20-22. Support for the new claims may be found

throughout the specification as filed and in particular, in paragraph 0006, 0046, and 0048. No

new matter has been added.

After the amendment, the pending claims include claims a) examined 1 and 3-9; b)

withdrawn claims 10—19 and e) new claims 20-22.

Election/Restrictions

Applicants confirm the election of Group 1, claims 1—9, without traverse. Applicants

request examination of new claims 20 and 22 as a part of elected Group I.

The re'ections under 35 USC 102

Claims 1—5 and 8 stand rejected as anticipated by Phares et al. (US2005/0085540).

Applicants respectfully traverse.

4815-5435-3697.1
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Phares does not teach at least one element of the claimed invention. For example, Phares

does not teach “storing the collected base addition salt” as amended claim 1 recites. Although

examined claim 2 contained a “drying and storing” element, the PTO failed to indicate a

particular place where Phares teaches this element. The portion of Phares relied upon by the

PTO relates to producing a salt that is itself an end product, rather than an intermediate for

storage. Moreover, it was not known prior to the present invention that collecting and storing a

base addition salt of treprostinil would facilitate large scale synthesis of pharmaceutical products

comprising treprostinil or treprostinil salts, as recited in claim 21. Prior to the present invention,

treprostinil had to be refrigerated during storage, which significantly increased the cost of

production on a large scale as it was not known that the salt form was more stable. Accordingly,

Applicants request withdrawal of the rejection.

The rejections under 35 USC § 1031a!

Claims 6 and 7 stand rejected as obvious over Phares et a1. (USZOOS/OO85540) in view of

Aristoff (US 4,486,598). Applicants respectfully traverse.

Applicants disagree with the PTO’s interpretation of Aristoff and reserve the right to

provide additional comments on Aristoff in the future. At the same time, Aristoff cannot remedy

the above—mentioned deficiencies of Phares at least because Aristoff does not teach or suggest

the “storing” step of claim 1, which is necessarily included in claims 6 and 7. Furthermore, the

combination of references does not disclose or suggest the advantages of the present process

explained above. In sum, because Phares and Aristoff do not teach or suggest all the elements of

amended claim 1, the PTO failed to establish a primafacz‘e ease of obviousncss. Accordingly,

Applicants request withdrawal of the rejection.
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Concluding Remarks

Applicants believe that the application is in condition for allowance. Favorable

reconsideration is respectfully requested. The Examiner is invited to contact the undersigned by

telephone if it is felt that a telephone interview would advance prosecution.

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 CPR. §1.136

and authorizes payment of any such extension fees to Deposit Account No. 19-0741.

 

Respectfully submitted,

Date January 26, 2015 By /Stephen B. Maebius/

FOLEY & LARDNER LLP Stephen B. Maebius

Customer Number: 22428 Agent for Applicants

Telephone: (415) 984-9810 Registration No. 35,264

Facsimile: (415) 434-4507
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Any reply received by the Office later than three months after the mailing date ofthis communication, even if timely filed, may reduce any
earned patent term adjustment. See 57 CFR 1.704(b).

Status

1)IZI Responsive to communication(s) filed on 1/26/15.

El A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2a)IZ This action is FINAL. 2b)I:I This action is non—final.

3)l: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)|:| 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 CD. 11, 453 DC. 213.

Disposition of Claims"

5)IZI Claim(s) 1 and 3—22is/are pending in the application.

5a) Of the above claim(s) 10-19 and 22 is/are withdrawn from consideration.

 
6)I:I Claim(s) is/are allowed.

7)IZ| Claim(s) 1 3-9 and20-21 is/are rejected.

8)|:I Claim(s) is/are objected to.

9)l:l Claim(s) are subject to restriction and/or election requirement.
 

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see

htt z/limwuiscto, ovv’ or send an inquiry to PPl-lfeedbackfibuspto.dov.extents/Emit events/ h/index.‘s    

Application Papers

10)I:I The specification is objected to by the Examiner.

11)I:I The drawing(s) filed on is/are: a)I:l accepted or b)|:| objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d).

Priority under 35 U.S.C. § 119

12)I:I Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:

a)I:| All b)l:| Some“ c)I:| None of the:

1.I:I Certified copies of the priority documents have been received.

2.|:I Certified copies of the priority documents have been received in Application No.

3.|:| Copies of the certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.
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The present application is being examined under the pre-AIA first to invent

provisions.

DETAILED ACTION

Election/Restrictions

Newly added claims 20 and 21 are directed to a process for preparing a pharmaceutical

product and further limit the independent claim 1 from which they depend. Claims 20

and 21 have been added to the elected Group |.

Newly added claim 22 is directed to a pharmaceutical product and has been added to

the non-elected Group II.

Claims 1, 3-9 and 20-21 are examined.

Applicants remarks filed 1/26/15 have been considered.

Rejection of claims 1-5 and 8 under 35 USC 102(b) is withdrawn in view of applicants

amendments.

Rejection of claims 6 and 7 under 35 USC 103(a) is withdrawn in view of applicants

amendments and in favor of a new rejection under 35 USC 103(a).

Claim Rejections - 35 USC § 103

The following is a quotation of pre-AIA 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
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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, 3-9 and 20-21 are rejected under pre-AIA 35 U.S.C. 103(a) as being

unpatentable over Phares et al. (US 2005/0085540) in view of Aristoff (US 4,486.598).

Scoge of Qrior art

Phares discloses preparation of diethanolamine salt of treprostinil. To prepare

said salt Phares discloses dissolving treprostinil acid in 1 :1 molar ratio mixture of

ethano|:water, adding diethanolamine and, heating the solution, adding antisolvent and

subsequently cooling the solution (paragraph [0105]). Phares also discloses the sodium

salt of treprostinil in paragraph [0051] but fails to teach a method of preparing such salt.

Ascerz‘aining the difference

While Phares teaches the sodium salt of treprostinil, he fails to disclose a method

of obtaining said sodium salt. (claims 6 and 7)

While Phares teaches preparation of treprostinil diethanolamine salt and provides

an X-ray powder diffraction spectrum of the product, he fails to specifically recite the

step of storing the base addition salt and a step of preparing a pharmaceutical product

from said salt.

Secondary reference

Aristoff teaches that compounds of the same general formula as treprostinil can

be made into solid salt forms by reacting with a stoichiometric amount of the base such
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as sodium hydroxide in water and adding a water miscible solvent to produce a solid

product (column 20, lines 24-34).

Obviousness

Regarding the sodium salt of treprostinil:

One skilled in the art would have found it obvious to prepare the sodium salt of

treprostinil by addition of stoichiometric amount of sodium hydroxide to an aqueous

solution of treprostinil acid and obtaining solid crystals of treprostinil sodium. Aristoff

describes this procedure and Phares provides an example of this proceedure with

diethanolamine as the base. One skilled in the art would therefore find both motivation,

provided by Phares, and expectation of success provided by Phares and Aristoff.

Regarding the limitation directed to storing the treprostinil salt and preparing a

pharmaceutical product:

The step of storing the treprostinil diethanolamine salt is inherently met by

Phares. Examiner is interpreting the term “storing" to mean a time period between

preparation of treprostinil salt and its use in preparation of a pharmaceutical product.

Said limitation is inherently met by Phares. Phares teaches preparation of

pharmaceutical products and administration of said compounds to a subject

(paragraphs [0049]. [0071], [0072], [0074]). It is inherent that some time elapses

between preparation of a compound and its use in preparation of a pharmaceutical

formulation. Phares describes obtaining an X-ray diffraction spectrum of treprostinil
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diethanolamine. It is inherent that while obtaining the X-ray diffraction spectrum the

compound is being stored.

While Phares et al do not disclose large scale production of the treprostinil salt,

one skilled in the art would have found it reasonable to produce said compound on a

large scale. The compound of Phares is a prodrug for a well-known pharmaceutical and

one would have found it obvious to produce treprostinil diethanolamine on a large scale.

Regarding converting the treprostinil salt back to treprostinil:

Phares discloses that the prodrug itself does not have pharmacological activity.

One skilled in the art would have found it obvious to convert the salt back into the active

form.

Reply to Applicants’ remarks.

Applicants have argued that prior to applicants’ invention treprostinil had to be

refrigerated during storage while the claimed salts are suitable for storage without

refrigeration.

This argument is not found persuasive for the following reasons:

1) Phares discloses preparation of the salt not of the treprostinil itself.

2) Applicants state that is was known to store treprostinil while refrigerated. The instant

claims are not limited to storing at room temperature and therefore storing while

refrigerated would be obvious since according to applicants it’s already known in the art.

The argument is therefore not commensurate in scope with what is being claimed.

lPR2020-00770

United Therapeutics EX2028

Page 174 of 265



IPR2020-00770 
United Therapeutics EX2028 

Page 175 of 265

Application/Control Number: 13/933,623 Page 6

Art Unit: 1672

3) Applicants are arguing unexpected results (storage stability) without providing any

evidence of support.

Conclusion

Claims 1, 3-22 are pending

Claims 10-19 and 22 are withdrawn

Claims 1, 3-9 and 20-21 are rejected

Applicant‘s amendment necessitated the new ground(s) of rejection presented in

this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37

CFR1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE

MONTHS from the mailing date of this action. In the event a first reply is filed within

TWO MONTHS of the mailing date of this final action and the advisory action is not

mailed until after the end of the THREE-MONTH shortened statutory period, then the

shortened statutory period will expire on the date the advisory action is mailed, and any

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of

the advisory action. In no event, however, will the statutory period for reply expire later

than SIX MONTHS from the date of this final action.

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.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Johann Richter can be reached on 571 -272-O646. 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
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Appl. No. 13/933,623

IN THE UNITED STATES PA TENTAND TRADEMARK OFFICE

First Inventor Name: Hitesh BATRA

Titlc: AN IMPROVED PROCESS TO PREPARE

TREPROSTINIL, THE ACTIVE INGREDIENT IN
REMODULIN®

Appl. No.: 13/933,623

Filing Date: 7/2/2013

Examiner: Yevgeny Valenrod

Art Unit: 1672

Confirmation Number: 6887

REPLY UNDER 37 C.F.R. § 1.116
 

Mail Stop AF
Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Commissioner:

This paper responds to the outstanding Final Office Action dated March 19, 2015.

Amendments to the Claims are reflected in the listing of claims, which begins on page 2

of this document.

Remarks begin on page 5 of this document.
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Amendments to the Claims:

This listing of claims will replace all prior versions and listings ofclaims in the application:

Listing of Claims:

1. (Currently Amended) A process for preparing a pharmaceutical product

comprising treprostinil or a treprostinil salt, comprising:

combining treprostinil and a base in solution to form a base addition salt;

allowing crystallization of the base addition salt of treprostinil;

collecting the base addition salt of treprostinil, storing the collected base addition salt at ambient

temperature, and preparing a pharmaceutical product comprising treprostinil or a treprostinil salt

from the base addition salt after th_estorage.

2. (Canceled)

3. (Original) The process of claim 1, wherein the base addition salt is selected fi‘om

the group consisting of sodium, ammonia, potassium, calcium, ethanolamine, diethanolamine, N-

methylglucamine, and choline.

4. (Original) The process of claim 1, further comprising heating the solution of

treprostinil and base addition salt.

5. (Original) The process of claim 4, further comprising cooling the solution of

treprostinil and base addition salt prior to collecting the base addition salt of treprostinil.

6. (Original) The process of claim 1, wherein the base comprises an alkali metal

cation.

7. (Original) The process of claim 6, wherein the alkali metal cation is selected from

the group consisting of sodium and potassium.

8. (Original) The process of claim 1, wherein the solution comprises a water-

miscible organic solvent.

9. (Original) The process of claim 1, wherein a mole ratio of the base in solution to

treprostinil is about 1.1 :1.

4834-7952-2852 .2

|PR2020-00770

United Therapeutics EX2028

Page 189 of 265



IPR2020-00770 
United Therapeutics EX2028 

Page 190 of 265

Atty. Dkt. N0. 080618—1256

Appl. No. 13/933,623

10. (Withdrawn) A pharmaceutical composition comprising treprostinil or a

pharmaceutically acceptable salt thereof, said composition prepared by a process comprising

providing a starting batch of treprostinil having one or more impurities resulting from prior

alkylation and hydrolysis steps, forming a salt of treprostinil by combining the starting batch and

a base, isolating the treprostinil salt, and preparing a pharmaceutical composition comprising

treprostinil or a pharmaceutically acceptable salt thereof from the isolated treprostinil salt,

whereby a level of one or more impurities found in the starting batch of treprostinil is lower in

the pharmaceutical composition, and wherein said alkylation is alkylation of benzindene triol.

11. (Withdrawn) The pharmaceutical composition of claim 10, wherein the salt is

isolated in crystalline form.

12. (Withdrawn) The pharmaceutical composition of claim 11, wherein the isolated

salt is at least 99.8% pure.

13. (Withdrawn) The pharmaceutical composition of claim 10, wherein the base is

selected from the group consisting of sodium, ammonia, potassium, calcium, ethanolamine,

diethanolamine, N—methylglucamine, and choline.

14. (Withdrawn) The pharmaceutical composition of claim 13, wherein the base is

diethanolamine.

15. (Withdrawn) The pharmaceutical composition of claim 10, wherein the base is

combined with treprostinil that has not been previously isolated.

16. (Withdrawn) The pharmaceutical composition of claim 10, wherein the isolated

salt is stored at ambient temperature.

17. (Withdrawn) The pharmaceutical composition of claim 10, which is a

pharmaceutical solution.

18. (Withdrawn) A process of preparing a pharmaceutical product comprising

treprostinil or a pharmaceutically acceptable salt thereof, comprising alkylating a triol

intermediate of the formula:

4834-7952-2852 .2
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hydrolyzing the resulting compound to form trcprostinil, forming a salt of treprostinil

stable at ambient temperature, storing the treprostinil salt at ambient temperature, and preparing

a pharmaceutical product from the treprostinil salt after storage, wherein the pharmaceutical

product comprises treprostinil or a pharmaceutically acceptable salt thereof.

19. (Withdrawn) A pharmaceutical product prepared by the process of claim 18.

20. (Previously Presented) The method of claim 1, wherein said preparing comprises

converting the base addition salt after storage into treprostinil by acidification.

21. (Previously Presented) The method of claim 1, wherein the quantity of the base

addition salt corresponds to a large scale synthesis.

22. (Withdrawn) A pharmaceutical product prepared by the method of claim 21.

23. (\ew) The method of claim 20, wherein said converting produces a batch of

trcprostinil, which has a purity lcvcl of treprostinil of at lcast 99.7% as dctcrmincd by HPLC .

24. (\ cw) The method claim 23, wherein the batch contains at least 2.9 g of

treprostinil.

25. (\ cw) The method of claim 20, wherein said converting produces a batch of

treprostinil, which has a purity level oftreprostinil of at least 99.8% as determined by HPLC.

26. (\ ew) The method claim 25, wherein the batch contains at least 2.9 g of

trcprostinil.

  
27. (\ cw) The method claim 20, wherein the batch contains at least 2.9 g of

treprostinil.
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REMARKS

Applicants respectfully request reconsideration and allowance of the present application.

Status of Claims

Applicants have amended claim 1, without prejudice or disclaimer. Applicants reserve

the right to file one or more continuing applications directed to any subj cet matter

notwithstanding the present amendment. Support for the amended claim may be found

throughout the specification as filed and, in particular, in paragraph 0046. No new matter has

been added.

Applicants have added new claims 23-27. Support for the new claims may be found

throughout the specification as filed, including paragraphs 0045-0046. No new matter has been

added.

After the amendment, the pending claims include a) examined claims 1, 3-9 and 20-21;

b) withdrawn claims 10-19 and 22; and c) new claims 23—27, which should be examined in the

present application.

The Re'ections Under 35 U.S.C. 103 21

Claims 1, 3-9 and 20-21 stand rejected as obvious over Pharcs et al. (U.S. Patent

Application Publication No. 2005/0085540) in View of Aristoff (US. Patent No. 4,486,598).

Applicants respectfully request reconsideration in light of the remarks below and the

accompanying Rule 132 Declaration of Dr. Liang Guo (“Guo Declaration”) providing

comparative evidence.

The PTO has failed to establish a primafacie case of obviousness because the references

relied upon by the examiner do not teach each and every limitation of the pending claims.

4834-7952-2852 .2
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Phares does not teach “storing the collected base addition salt at ambient temperature,

and preparing a pharmaceutical product comprising treprostinil or a treprostinil salt from the

base addition salt after the storage,” as recited in claim 1. The PTO acknowledges that Phares

“fails to specifically recite the step of storing the base addition salt and a step of preparing a

pharmaceutical product from said salt.” Office Action at p. 3.

To remedy these deficiencies, the PTO interprets “the term ‘storing" to mean a time

period between preparation of treprostinil salt and its use in preparation of a pharmaceutical

product.” Thus, the PTO argues that the storing limitation is inherently met by Phares because

“[i]t is inherent that some time elapses between preparation of a compound and its use in

preparation of a pharmaceutical formulation.” Office Action at p. 4.

Yet the PTO’s interpretation of the term “storing” is too broad even under the broadest

reasonable interpretation standard. Even under the broadest reasonable interpretation standard,

the PTO may not erase the meaning ofa step in a method claim that is tied to the preamble. The

claim is directed to “preparing a pharmaceutical product.” In the accompanying Guo

Declaration, Dr. Liang Guo explains that a person of ordinary skill in the art would recognize

that the term “stored” in the expression “crude treprostinil salts can be stored as raw material at

ambient temperature” in paragraph 0046 of the specification as filed means stored for a period of

at least three months. Guo Declaration at 1| 6. Thus, “storing” in the context of “preparing a

pharmaceutical product” would be understood by one of ordinary skill in the art to mean a period

of at least three months. Based on this understanding of “storing,” Phares clearly does not meet

the storing element of claim 1. Moreover, Aristoff cannot remedy the deficiencies of Phares, and

the PTO has not argued otherwise.

Storing treprostinil in the salt form provides unexpected advantages over storing

treprostinil in the free acid form because treprostinil in the salt form is more stable at ambient

temperature than free acid. Treprostinil in the free acid form is not stable at ambient

temperature, such as 25°C:

4834-7952-2852 .2
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The anhydrous form is not stable at room temperature. Stability tests show that the

anhydrous TREPROSTINIL is not stable at 25°C. and dimers formed upon standing. A

larger amount of dimers can form at higher temperatures. However, dimer formation is

negligible at 5°C. Therefore, anhydrous treprostinil must be refrigerated for storage and

transport. In the past, treprostinil had to be refrigerated and shipped with ice packs to

maintain low (2°C-8°C) temperatures.

See, e.g., US. patent no. 8,350,079 (“the ’079 patent”), column 2, lines 58-65. The ’079 patent

provides experimental evidence of instability of treprostinil in the free acid form at the ambient

temperature in the table presented in column 6, lines 50-63. Dr. Liang Guo reproduces this table

in the Guo Declaration and explains that the table’s data demonstrate that free acid treprostinil is

not stable at ambient temperature because of significant formation of dimer defects, such as

750W93 and 751W93. Guo Declaration at 1| 8. Due to such instability, free acid treprostinil is

usually stored and transported at low temperatures, such as 2°C-8OC, in order to reduce for the

formation of the dimer defects. Guo Declaration at 1] 8.

Dr. Guo presents stability data at 25°C for several batches of treprostinil diethanolamine

(Guo Declaration at 1l 9), and upon comparing these data with the stability data for treprostinil in

the free acid form, Dr. Guo concludes that “treprostinil diethanolamine is more stable than free

acid treprostinil when stored at the ambient temperature because concentrations of dimer defects

(750W93 and 751W93) grow in free acid treprostinil with the storage time, while in the

treprostinil diethanolamine batches, concentrations of the dimer defects remain essentially below

the detection level even after 6 months of storage.” Guo Declaration at 1| 10. Thus, Applicants

request withdrawal of the rejection in view of superior stability at ambient temperature for

treprostinil in a salt form compared to free acid treprostinil.

The rejection of claim 20 should be withdrawn for an additional reason. The cited

references do not teach or suggest “converting the base addition salt after storage into treprostinil

by acidification.” On p. 5 of the Office Action, the PTO states that “Phares discloses that the

prodrug itself does not have pharmacological activity. One skilled in the art would have found it

-7-
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obvious that the salt back into the active.” The PTO’s use of “prodrug” apparently refers to the

salt. Yet Phares discloses that the salt itself is the active ingredient, as shown by the examples

employing it for use in an oral composition. One of ordinary skill in the art would therefore not

be motivated to convert the salt back to free acid based upon Phares.

In sum, at least because of the reasons discussed above, Applicants request withdrawal of

the rejection as directed to claim 20.

New claims 23-27

New claims 23-27 should be allowable at least because they depend on claim 1, which is

allowable over the cited references for the reasons discussed above.

4834-7952-2852 .2
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Concluding Remarks

Applicants believe that the application is in condition for allowance. Favorable

reconsideration is respectfully requested. The Examiner is invited to contact the undersigned by

telephone if it is felt that a telephone interview would advance prosecution.

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 extension under 37 CPR. §1.136

and authorizes payment of any such extension fees to Deposit Account No. 19-0741.

Respectfully submitted,

Date Aug. ll= 2015 By /Stephen B. Maebius/

FOLEY & LARDNER LLP Stephen B. Maebius

Customer Number: 22428 Attorney for Applicants

Telephone: (415) 984—9810 Registration No. 35,264

Facsimile: (415) 434-4507

4834-7952-2852 .2
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IN THE LQVITED STA TEE RA TENTAND TRADEMARK OFFICE

First Inventor Hitesh BATRA

Name:

Titie: AN iMPRGVED PROCESS TO PREPARE

TREPROSTENIL, THE ACTIVE MGREBIENT EN
REMODULH‘JQ?)

Appi. N0; ESE/933,623

Fiiing Date: 7/2/2013

Examiner: Yevgeny Vaiem‘od

Ara Unit: 1672

Confinnation 688'?

Nimiber:

BECLARA’E‘IGN UNfiER 37 (3.ka 1.132 {3F DR. EJANG GED  

i, Liang Guo, do hereby declare:

i, i am Executive Vice President of Chemicai R521) and Production, United

Therapeutics Corporatien. I understand that Unified Therapeutics Comm‘afion owns US. patent

amfiicatian no. 13/9333623,

’2. i am a US citizen.

3. i have not received compensation fer providing this decimation beyond my

standard campensation as an employee of United Therapeutics Corporation. That compensation

is in no way depencient on the content Of the opinions expressed in this deeiaratian.

4. i have 21 P111). degree in Chemisuy from University of iiiineis at Chicago and

have worked cantinuously in the pharmaceuticai and/Dr m‘gzmic chemistry industry since

4846-8244420212
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obtaining my PhD. My curriculum vitae, which is attached as Appendix A, provides additionai

detaiis on my qualifications and experience related to chemistty and the phaa‘maceutieal industry.

5‘ I have reviewed the ti‘i‘nai Office Action dated March 19, 2015 (“Finai Office

Action") in the above—identified application and the cited references.

0. Pamgtaph 0046 of the above—identified application states that “crude treprostinii

salts can be stored as raw material at ambient temperature.” Based on my training and

experience in the industry, a person working in the fietd of pharmaceutical chemistiy woutd

recognize that the term “stored.” in this statement means stored for a perioci of at teas: three

months. Appendix B provides us. Food and Brag Administration’s (FDA’S) tittaidance for

industry on “’Q1A(R2) Stability Testing ef New Drug Substances and Products." According to

this document, the minimat intervai between two test points while estabiishing a stability profile

of a. stored drug substance is three months, see eigy Appenfiix B, T 2.1.6. in View of this

information a person working in the fieid of pharmaceutieet chemistry wettit‘i know that the term

“stored" in the context of storing a. drug substance to be used for preparing a phamtaceutieai

product means storing for at least three months:

7. Trepmstinit diethanotamine gait is more stable than free acid treprostinii when

stored at ambient temperature {25 3C) bElSSd on a comparison of stability date for these two

compounds.

8. Exemplary stabiiity data for free acid trenresfini] at 25°C is presented in the

feiiowing ’i‘abte {tom autumn. 6 0151.18. patent no. 89350979:

1\}
4846~8244~202F .2
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Stability Data. for 'Zi‘aprostinfi (TREPRQSTZNIL) at 25° C.

 

 
Tessa: Initiai 3 months 6 311011816

Physicai White pawdex White powde—r White powfisr
examination

‘5?after {Kari 0.4% 0.7% 0. 8%

Fig Che-1‘}

EPLC Assay

Trepmstmii 99 . 6% 9 8. 1% 95.4%
750W93 0.2. 1.2 1.5

’Ffil‘ngfi 0.3 {3.9 1.}
 

”75(3W93 is an aster dimsr ofireprostinil. 751W93 is a Buhydmxy dimer 0f trepmstinii.

The data demansm‘ai'e that; fr=e acid irepmstinil is net stable at ambient temperatm‘e over

cartain pariods of time because of significant femaation Qi’dimer (ideas. Such as 75GW93

and 751W93. Due to such instabiiii‘y. free acid fi'epmsfiinii is usually stored and

transported at lower temperatures, such as 2°C~8°C, in order to raduce for the formation

of the dimer impurities,

9. Exam 3511 I stabilitv data at. 25°C. for several batchss of {mumsi‘inilE3 3 . .

diethanolamine is presented below:

A) Lot :10. OZCGSGQS.

Batch size 2,753 g.

4845~8244~2022 .2
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Temstm E‘i‘fifiiéi“““““““““E5 months éfifififié"""""""
3 n w ........... E vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv .VVVVVVVVVVV

3 Visua} Appearamue A White E A White A White

soiid E solid 50th

Hw________VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV “mm................... I.............................................................E
Water 0 2% 0 2% 0.3% E

____________________________________________ Mug“ 5% E ,
Treprosiinii Assay by E 99.0% 99.4% 98 23/6 5

i E

 
 
 

HPLC E

750mg by HPLC

E: _ __W_WWWW..M__________________________________________________________"E...........................................................................

7237;ng by HPLC

  
B) Lot no. 02312001

Batch size 5,672 g.
 

 

 

ETest5555555555555555 ' initia‘i E 8 months {:3 months E
Z n __........ _ E ..................................................................... '
E Visual Appeai‘ance A Whit? E A White A white

solid soiid I Qth

5 ..... "w...... "m5..................................m“..................................l..................................4
Water 0.1%

E Trepmstinfi Assay by 319.5%

E   
 

fiaowgs by HPLC ND

fi'fiififi?133m““““““““““““““““““E3D“““““W

C) Lo:- m. (>281 1097 L

4
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Amy. 3333:. No 0806E8-1256

Ami, No. 33/933,623

Batch size 5,5802%.
 

 

 
 

 

  
 

  

__________________________________________________ E______________________________________________________________________

D} Lot no. 02K10056

33333 71mm: " 3 monthsVVVVVV {31:10th E
E L E

Visual Appearance E A white A white E A white

: ' 3 solid 330333 *

E‘fig‘g; 0 2% 03%
wwwm..........................................................................3............................................................................

Tremostinil Assay 99 6/0 99.8%

HPLC E
__.....................................3.......................................w”

75033393 by HPLC ND ND E ND E

, 75133793 by HPLC : “ “ ND “
 

Batch size 46283;.
 mW...VVwww.wvvW.w.VVw.mw_._..v...........__.._..........mm ....._...._....................,...........................................‘

 
   

 

  
Test E Initial}

Visual Appearance E A white .

E 350333 solid solid E
E i
Water 0.1% 0.2% 0.3%

Tlégzgqtffifl—Asgay---------b3____i (353% 355:3“;--------------- Eu'ifébfi-Qé-----------------

3333330 E
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B) Lot no. 021318016

Batch sige 4528g,

 

  

Amy. Dido Na. 0896184256

Appi. No. 13/933,623

 | Initial 3 manths E 6 monfihs

................................................................._-.~m.fi__w__w i
Visual Appearance E A White A White ‘ A White E

z

$01101 solid solid E

"3‘ka“““““““““““““““““““““““““““““““““““““5.5%"""""""""""""""6My“ “BE—WWW

' Treprostinfl Assay 99.7% Wfiwwifiéfiééwml613731333;"""""""""""
HPLC '

 

750W§38 by HPLC

 
  

The data shown in this table was genera‘md by United Therapeutics Carpox‘ation in the cgurse of

its business. ’l‘he data. were not generated for the purposes of this patent application or any other

paism appiication. Iwas involved in both requesting these tests and reviewing theia' results, and i

am famiiiar Wiih how the data was gensrated.

".E‘he data above Show that ireprostinil dicthanoiamine is more stabie than free

acid Erepmstinil when aimed at ambient temperature over certain periods of time because

mmemfiafiong ofdimer impurigies (750W93 ané 75E WQB) grow in free acid ti'epmstinii Mt}:

Eonger storage time, whiie in the tx‘epmstinii dietharmiamine batches, concentratiorxs 0f the dimer

defects remain essentiaiiy beluw the detcction Eevgl evsm after 6 months of sterage.
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11. I further deeiare that aii statements made herein of my own knowiedge are true

311d that all statements made on information and he‘iief are beiieved to he true, and further, that

these statements were made with the knowledge that wii‘ifei false siatements and the like so made

are gnmishabie by fine or imprisenmenn or bath, under Section 1001 of Title 18 ofihe United

States Code, and that such wikifni faise statements may jeopardize the vaiidity of the. applicatien

or any patent issuing thereon.

Signed this __4th
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APPENDEX A

LIANG GHQ, Ph. )3.

Zfils—Fresent, EVP of Chemicafl R850 and Pruductian, United Therapeuiics, Siiver Spring, Mi}

Resgonsihie far flag: chemicai RGgED activities ami fiae chmxica'i APE manufacturing.

26635—2014, Sefiiur Vice Prssident, Prod utiiim, United Therapeuticss Siiver Spring, MD

Raspflnsibie far the A?! {UTwIS and IJTESC} manufacturing.

29% w 36869 Vice Pressiiiem, Pmfiuetiang United Themgeutics, Chicago? {flimyis

Responsihie f0? flu: APE manufacturing.

1995 _ 213%, View Presidmt, SynQuestg him, Chicaga, Elfiinais

Resgansihle far ail the afitivifies in {IT-15 bulk {img manui‘afimring.

Responsibie for gvrmimtien regmfimg custom manufacmrfing.

Resgonsihie for business deveiopmem.

1991 M 19959 Prod actian Manager, SynQuests Ema, Chicaga, iiiimis

Directed the design and tile synthegis afi‘sgmingsiipid.

Directed the fiesign and synfiaesis {If squalamim zmd its anaiogs, the patentiai aifi‘ibacteriai
drugso

Besigned and syntheaized (33’ Vitamin D metabgiiies as pummiai cancer prevention and
ihempmtic agmis.

Beveloped a new method for the synthesis 0f Vitamin E) metabaiiies and anaiogs,
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Synthesizer} Vitamin D memboiites under GM? camiitions fur ciinicai triais as paientiai

drugs fer treatmmt 0f psariasis and cancer.

Designed and synthesized radiulabeleé Vitamin D metabfliies fur use in imaging Vitamin D
reeepmrs.

1%? —~ 1991 Research Assistant, Deparfimeut 0f Chemistry, University 0f mimis at Chicaga, Chicageg
33171130113

Develeyed a navel methafi 0f inta‘amciecuiar cyciupmpanatinn by decampositiam 0f
iodenium yiidese

Appiicafien 9f the hypermimt Swine chemistry in the: symhesis of Vitamin D A~ring
synthon.

Agrpiicatien 0f the hypewaimt firming: chemisfiry is: the synthesis 9f prostagialdifi EL

A new method for the functionaiizatian of hicyciic carbouyi compoumis Via hypewalwt
iadine chemigiry.

Symhesis and fansfiunaiizatiun of estrunes and indaleS ruthenium compiexes.

Synthesis 0;? high energy campaundfi.

E31211(EATION:

MPM {Magter 5f Project Managamenf)? 2535, Kelfier Gi‘adnate 55:9th Chicaga, mimis.

MBA (Mame? of 3115113855 Administraiien}, 20049 Kefler Graduafie Schml 9f Managemem, Chicags),
Iifiinais.

Phil, (Erganic Chemistry, 1991, {jaiversity 0f {Eiimis at Chicaga, Chicage, iiiimis.

M.S., Qi‘gamc {Themisnm 15588, University (Bf iiiinais at Chicago, Chicago, iilifiois.

9
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APPENDIX B
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ti‘nmains Nettin'ndmg Recommendations

.. it

Guidance for tnrtnstry

QtAtRZ) Stehitity Testing nt‘ New firng
thstnncee and Prettncte

 

This guidance represents the Feed and Drug Administration’s (FDA’S) current thinking on this topic. it

does not create or confer any rights, for or on any person and does not operate to bind FDA or the public.
You can use an alternative approach if the approach satisfies the requirements of the applicable statutes
and reguiationn if you want to discuss an a‘iternative approach, contact the F DA staff responsthie for

implementing thin guidance. {tyon cannot identity the appropriate FDA stat}; cat! the appropriate
number itsted on the title page nt‘this guidance.
 
 

E. ENTRGDUCTEQN (1)2

This 0 uidance is. the second revision of NA Stabit’itv Testinv 0 New Drug Substances amt}
:3 , r: _

Products, winch was first pnhhnhed in September 3994 and revtsed in August EGG}. The

purpose ofthin revision is to harmonize the intermediate storage condition for zones 1 and it with

the long—term condition for zones iii and 1V recomtnencteri in the Kit-i guidance Q1F Stabilirv
Data Package for Reaisrmtion A .niicarions in Ciiirzaz‘z‘c Zones; [H and IV. The chnn res made in, O c, If) 1 ' . Is
this second revtsion are tinted tn the attachment to this guidance.

A. thectives of the Guidance (M)

This guidance is intended to deti ne what stability date package for a new drug Substance or drug

precinct is sufficient for a registration application Within the three regionn of the European Union

{EU}. Japan, and the United Staten it tines not seek to address the testing for registratinn in or

export to other areas ot‘ the wnrid, The guidance. exempiifies the core stabitity date package for

new drug substances and products, but ieaveg sufficient fiexibitity to encompass the variety of

ditt‘erent practical situations that may he encountered due to specific scientific considerations and

characteristics of the materials being evaluated. Alternative approaches can he need when there

are seientificeiiy justifiahie reanone.

1 This guic‘ nee was {leveioped Within the Expert Vorhing Group (Quality) otthe tnternationai Conference on
Harmrmigntinn of Technical Pt eunirememe For Registration ot" Pharmaceuticals for Human Use (Kit-t) and EN been
subject to consultation ‘03 the regulatory partiess in accordance with the ICH process: This document was endorsed
by the {CH Steering Connnittee at Step 4 of the Kit: process, Feb :11}; 2003, At Srr-‘p 4 o the process, the finzii draft
is rectnnniended for adoption to the regulatory bodies. of the European Union, Japan, and the United Sta .9

 

 
 

 

2 Arabic numbers reflect the organizetinnei breakdown in the document endorsed by the KTH Steering Committee
at Step 4 ot'the NIH procesn

|PR2020-00770

United Therapeutics EX2028

Page 210 of 265



IPR2020-00770 
United Therapeutics EX2028 

Page 211 of 265

{hernias Manhmdmg Reenmmemiatinns

3‘ Scene of the Guidance {L2}

The guidance addresses the inforinatinn to be submitted in registration applications fer new

molecular entities and, associated drug products, This guidance does not currently seek to enver

the information tn he submitted for abbreviated or abridged applications, variationsa or clinical

trial applications.

Specific details of the sampling and testing for particular dosage forms in their proposed

cnntainer clnsures are not covered in this guidance.

Further guidance on new dosage forms and on bieteehnological/biolegical products can be found

in lCl—l guidanccs Q! C Sim’n‘iz'zjv Yht'tingflrr 1 "ew Dosage Forms and Qfii'} Quality of

Biotechnaiegicai an’ucrs: .Sfribilini Testing rngiarechaeiogicaZ/Biolngical Predators,

respectively.

C. General Principles (1.3)

The purpose of stability testing is to provide evidence on how the quality of a drug substance or

drug precinct varies with time under the influence of a variety of environmental factors, such as

temperature, humidity, and light, and to establish a retest period fer the drug substance or a shelt"

life for the drug product and recommended storage conditions.

The choice oi" test conditions defined in this guidance is based on an analysis of the effects of

climatic conditions in the three regions of the EU. Japan, and the United States. The mean

lt'inetit: temperature in any part (if the world can be derived from climatic data, and the world can

be divided into four climatic zones, l-lV. This guidance addresses climatic zones l and it. The

principle has been established that stability inforniatien generated in any one of the three regions

of the EU, Japan, and the United States would be mutually acceptable to the other two regions,

pi‘nvided the information is cnnsistent with this guidance and the labeling is in accnrd with

irrational/regional requirements.

FDA’s guidance documents. including this guidance. do not establish legally enforceable

responsibilities Instead, guidances describe the Agency's current thinking on a topic and should

be viewed enly as recommendations, unless specific regulatory 01' statutory requirements are

cited. The use of the word shank? in Agency guidelines means that snmething is suggested an

recommended, but nnt required.

it. GEEBANCE {2)

A Drug Substance {Ital}

1. General (2.1 .1)

information (in the stability of the drug substance is an integral part of" the systemati c approach to

stability evaluation.

[‘4
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2. Stress Testing ,(2 Z .2)

Stress testing {if the drug substance can help identify the lilrely degradatinn products, which can

in turn help establish the degradatinh pathways and the intrinsic stability of the molecule and

validate the stability indicating power (if the analytical precedures used. The nature of the stress

testing will depend en the individual drug substance an d the type of drug prcduct irwnlyed.

Stress testing is likely tn he carried out en a single hatch ul‘ the drug substance. The testing

sheuld include the effect ot‘ternperatures (in RFC increments (e.g, 50°C, {10°C} above that fer

accelerated testing), humidity (_e.g., 75 percent relative humidity or greater) where appropriate,

oxidation, and, nhntelysis 0n the drug substance. The testing should also evaluate the

susceptibility of the drug substance to hydrolysis acress a wide range cl‘pH values when in

solution or suspensicn. Photostability testing should he an integral part of stress testing. The

standard conditinns for phutustahility testing are described in l CH Q18 ,Pizmaslubiiizy Testing 0/"

New Drug Substances and Products.

Examining degradation products under stress cenditiens is useful in establishing degradaticn

pathways and develnping and validating suitable analytical precedures. However, such

examinatinn may net he necessary tier certain degradation products it'it has been demenstrated

that they are net thinned under accelerated er lung—term storage conditinns.

Results trcrn these studies will lhrn'i an integral part Of the inlbrrnaticn provided tn regulatory
authorities.

3. Sifié‘CllE'Un nf'Buzclzes (2.1.3)

Data from tbrrnal stability studies should be pi‘nvided cm at least three primary hatches at the

drug substance. The batches should he nianutactured tn a ininiinuin of pilnt scale by the same

synthetic rnute as preductinn hatches and using a method of manufacture and procedure that

simulates the final process to be used fer preductiun hatches. The overall quality cf the batches

of drug substance placed 0n tbrrnal stability studies should be representative of the quality at“ the

material to he made an a pruductinn scale.

Qtlier supporting data can he provided.

4. Cuizminer ”tantra System (2.1.4)

The stability studies shuuld he cundncted on the drug substance packaged in a cnntainer closure

system that is the same as or simulates the packaging prnpnsed tier sttsrage and, distribution.

5. Spccflcmz'on (2.1.5)

Specilicatiun, which is a list of tests, eferences tn analytical precedures, and prepnsed

acceptance criteria. is addressed. in lCH Q64 ignecy‘icurz‘am: Test Proceed. es and Aceqimnce

Criteriufar New Drug Subs rune-es and 1 6W Drug Products: Chemical Substances and {263
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Specifican'mzs: Test Procedures and Acceptance Criteriuibr New Drug Substances and New

Drug Products: Binrechauiogi’cnl/Bi’oiegicai Precincts. in addition, specification for degradation

products in a drug substance is discussed in lCH QSA Impurities in New Drug Substances.

Stability studies should include testing cf those attributes nl‘the drug substance that are.

susceptible tc change during storage and are. likely tn influence quality, safety, and/er efficacy.

The testing should covert as appropriate, the physical, chemical, biological, and miernbiolcgical

attributes. Talidated stabilitymindicating analytical procedures should be applied. Whether and

tn what extent replication sheuld be performed sheuid depend on the results from validation
studies.

6. Testing Frequency ('2. 1’ .6)

 For long—term studia‘

 
At, the accelerated stcrage condition a minirmim nt‘three time peints, including the initial and,

final time paints leg, 0, 35,, and 6 months), from a 6-month study is recommended Where an

expectation (based. on development experience} exists that the results from accelerated studies

are likely to apprnaeli significant change criteria, increased testing shculd be conducted either by

adding samples at the final time pnint er including a tburth time paint in the study design

When testing at the intermediate stnrage condition is called, fer as a *esnlt nt‘signilicant change at

the accelerated storage condition, a minimum of fear time points, including the initial and final

time paints {e.g., t), 6, 9, 12 months} from a lZ—menth study is recommended.

7. Storage Conrr’itimzs (2’. 1’. 7,)

In general? a drug substance shculd be evaluated under storage conditions (with appropriate

telerances) that test its thermal stability and. if applicable. its sensitivity to moisture. The storage

canditinns and the lengths ct” studies chesen should be sufficient to cover storage, shipment, and

subsequent use.

The lengmterm testing should eevcr a. minimum of 12 months” duration on at least three primary

batches at the time of subinissicn and slieuld be. centinued for a period Of time sufficient to cever

the pi‘npesed retest perind. Additicnal data accumulated during the assessment period cl’tlie

registration applicatinn should be submitted tn the autltnrities i f requested Data item the

accelerated storage ennditien and, if apprnpriate, item the intermediate storage condition can be

used to evaluate the effect cl‘shortaenn excursions outside the label storage conditions (such as

might occur during shipping).

Lon g—term, accelerated, an d, Wb ere appropriate? intermediate sterage ccnditinns fer drug

substances are detailed in the sections belew. The general case should apply if the drug substance
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is not speei'fieatiy covered by a subsequent section. Aiternative storage eenditiens can be used it“

justified.

 

 

 
 
 

 
 

 
 

 
 

 

a. General ease (2.1.7.1)

Study Stei‘age eenditien Minimum time netted envered

j by data at submissien

i.eng—tei‘iti* ZSr’C :21“: Til/6094) RH :t: 5% RH 12 menths
i or
  

  
  3906‘, i ZOO/"(359’s RH : 5% RH

63 months

Accelerated i 40%: :: “OE/75% RH i: 5% RH 6 months 
  

 

* It is up to the appheant to decide whether ten-g, term stability stutdies are performed at
256C :: 2006099;- RH :: 59/1: RH or 30°C i EEOC/6597b RH i 5% RH

** It‘3OOC i ECG/6594:. RH i 5% RE is the tengtertn eenditien, there is no intermediate eenditien.

  

lilting—term studies are conducted at 25%;? :t; 2°C/t‘30% RH i: 5% RH and, Significant change

occurs at any time during ti months testing at the eeeeiemted storage eenditien, additienai

testing at the intermediate storage eenditinn should be conducted and evaluated against

significant change criteria. Testing at the intermediate sterage ennditien shrnih‘i inehide aii tests,

unless ethetwiseiustified. The initial applieatinn should include a minimum at (i nienths’ data

fretn a llwmenth study at the intermediate sterege cenditien.

Significant change fer a drug substance is defined as failure te meet its speeifieatien.

h. Drug substances intended for storage in a refrigerator (2.1.7.2)

Sterage eenditien Minimnm time netted envered

by data at su’hmissien

Siting-term i 5013 d:- 30C 12 menths
  

Aeeeierated ‘ ,n- ,- ,' ' g ' , : éi‘nenths

Data t‘rein refrigerated storage should be assessed, according to the evainatien section of this

guidanee, except where expiieitty neted below.

it significant Change neenrs between 3 and 6 nn'inths’ testing at the aeeeterated storage conditinn,

the prepesed retest netted should be based on the real time data available at the tong—term

sterage eenditinn.

If significant change neeurs within the first 3 inenths’ testing at the accelerated sterage

eenditien, a discussien shentd be provided tn address the effect et‘shert-terin exeursiens outside

the labei storage condition (eg tinting shipping or handling). This discussion, can be supported

if annrept’iate, by further testing en a single batch ef the drug substance for a period shorter than

U1
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3 months but with more frequent testing than usual. it is considered unnecessary to continue to

test a drug substance through 6 months when a significant change has occuire within the first 3
months.

it. Drug substances intended for storage in a freezer 12.1773)
 

Minimum time period covered

by data at auhmiaaion

12 months  
For drug substances intended for storage in a freezer, the retest period should he baSQd on the

real time data obtained at the long—term storage condition. in the ahsenett oi‘an accelerated

storage condition for drug substances intended to he stored in a freezer, testing on a single hatch

at an elevated temperature (tag, 5%? i 3%? or 2505:) i 20C) for an appropriate time period should

be conducted to address: the effect of short—term excursions outside the proposed lahel storage

condition tog, (luring shipping or handling).

til Drug suhstances intended for storage below —2ll°C (Z. l 7.4)

Drug substances intended for storage below —20°C should he treated on a. case—hy—ease basis.

8. Stability (Tanzanian-nit (3. i . 8)

When ayai lahle long—term stability data on primary hatches do not cover the proposed retest

period grantod at the time of approval, a commitment should he made to continue the stability

studies postapproyal to firmly estahlish the retest period.

‘Nhero the suhmissioh ineludea lon “term atahilitu data on three aroduetion hatehos etwerinO theg 3 , :1

proposed retest period, a postapproval commitment is consrdered unnecessary. ()therwrse, one

of the following commitments should he made;

a if the submission includes data from stahility studies on at least three production

hatches, a commitment should he made to eontinue these studies through the

propoaetl retest period.

a it” the suhmisuion includes data from stability studies on fewer than three

production hatches, a commitment should he made to continue these studies

through the propoaed retest period and to place additional production hatches, to a

total of at least three, on long—term stability studies through the proposed retest

period.

a it" the submission does not include stability data on production hatches, a

coirunitment should he made to place the first three production hatches on long

term stability studies through the proposed retest period.
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The stahility protocol used for longsterin studies for the stability commitment should he the same

as that tor the. primary hatches, unless otherwise scientifically justified.

9. Evaluation (3.1.9?

The purpose of the stahility study is to estahlish, based on testing a minimum of three hatches of

the drug substance and evaluating the stability information (including, as appropriate, results ol’

the physical, chemical. biological, and microbiological tests), a retest period applicable to all

future batches of the drug substance manufactured under similar circumstances. The degree of

variability of individual hatches affects the confidence that a future production hatch will remain

within specification throughout the assigned retest period.

T to data may show so little degradation and so little variability that it is apparent from looking at

the data that the requested retest period will be granted. Under these circumstances, it is

normally unnecessary to go through the formal statistical, analysis; providing a. justification for

An approach for analyzing the data on a quantitative attribute that is expected. to change with

time is to determine the time at which the 95 percent, one-sided confidence limit for the mean

curve intersects the acceptance criterion. lt‘ analysis shows that the hatclnto-hatch variability is

small, it is advantageous to combine the data. into one overall estimate. This can be done by first

applying appropriate statistical tests (cg, p values for level of significance of rejection of more

than 0.25) to the slopes of the. regression lines and zero time intercepts for the individual hatches.

If it is inappropriate to combine data from several hatches, the overall retest period should he

hased on the minim um time a hatch can he expected to remain within acceptance criteria.

The nature of any degradation relationship will determine Whether the data should be

transformed for linear regression analysis. Usually the relationship can he represented lay a

linear, quadratic, or cubic function on an arithmetic or logarithmic scale Statistical methods

should he employed to test the goodness of fit of“ the data on all hatches and combined hatches

(where appropriate) to the assumed degradation line or curve.

Limited. extrapolation of the real time data from the long—term storage condition heyond the

observed range to extend the retest period can he undertaken at approval time it‘justified. This

justification should he hased, for example, on what is known ahout the mechanism of

degradation, the results of testing under accelerated conditions, the goodness of fit of any

mathematical model, batch size, and/or existence of supporting stability data. However, this

extrapolation assumes that the same degradation relationship will continue to apply beyond the
observed data.

Any evaluation should cover not only the assay, but also the levels of degradation products and

other appropriate attributes.

'-l
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1 (l. Stuterrzentt/fiabelz‘ng {1’ . I . i’ (i;

A storage statement should he established for the labeling in accordance with relevant

national/regional requirementsw The statement should be based on the stability evaluation of the

drug substance. Where applicables specific instructions should he provided, particularly for drug

sulistances that cannot tolerate freezing. Terms such as ambient conditions or room temperature
should he avoided,

A retest period should be derived from the stability information, and a retest date should be

displayed on the container label if appropriate

Bo. Drug l’roduct (2.2}

The esign of the formal stability studies for the drug product should be based on knowledge of

the chavior and, properties of the drug substance, results from stability studies on the drug

substance; and experience gained from clinical tonnulation studies. The lilczely changes on

storage and the rationale for the selection of attributes to he tested in the formal stahility studies
should he stated.

2. Photosmbiiizy Testing (3.2.2)

Photostahility testing should he conducted on at least one primary batch of the drug product if

appropriate. The standard conditions for photostahility testing are described i n, ltiTl-l Ql B.

3. Selection QfBéiZChBS (2.3.3,;

Data from stability studies should he provided on at least three primary hatches oi‘the drug

product. The primary hatches should he of the same formulation and packaged in the same

container closure system as proposed for marketing. The manufacturing process used, for

primary batches should simulate that to he applied to production batches and should provide

product of the same quality and meeting the same specification as that intended for marketing.

Two of the three hatches should he at least pilot scale batches, and the third one can be srnal e " it“

justified. Where possible, hatches of the drug product should he manufactured by using different

batches of the drug substance.

Stability studies should be performed on each individual strength and container size of the drug

product unless bracketing or niutrixing is applied.

Other supporting data can he provided.

4. Container Closure System (2.3.4)

Stability testing should he conducted on the dosage form packaged in the container closure

system proposed for marketing (including, as appropriate, any secondary packaging and
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container lahel). Any available studies carried out on the drug product outside its immediate

container or in other paclraging n‘iaterials can fonn a useful part of the stress testing of the dosage

form or can he considered as supporting nifcrrnation, respectively.

5. Specification (2.2.5)

Specification, which is a list ol’ tests, references to analytical procedures, and proposed

acceptance criteria, including the concept of different acceptance criteria for release and shelf life

specifications. is addressed in Kill {262% and Q68. in addition, specification for degradation

products in a drug product is addressed in lCH Q38 Impurities in New Drug Predicts.

Stability studies should include testing of those attributes of the drug product that are susceptible

to change during storage and, are likely to influence quality, safety, and/or efficacy. The esting

should cover, as appropriate, the physical, chemical, biological, and microbiological attributes,

preservative content (cg, antioxidant, antimicrobial preservative), and thnctionality tests e.g.,

for a dose delivery system}. Analytical procedures should be fully validated and stability

indicating. Whether and, to w hat extent replication should be performed Will depend on the
results of validation studies,

Shelt‘liie acceptance criteria should be derived from consideration of all available stability

release acceptance criteria based on the stahility evaluation and the changes observed on storage.

Any differences between the release and shelflil‘e acceptance criteria for antimicrobial

preservative content should be supported by a validated correlation ot‘eheinieal content and

preservative effectiveness demonstrated during drug development on the product in its final

formulation (except for preservative concentration) intended for marketing. A single primary

stability batch of the drug product should he tested for antimicrobial preservative cffccti ’cncss

(in addition to preservative content) at the proposed shelf life for verification purposes,

regardless of whether there is a difference between the release and shelfliie acceptance criteria

for preservative content.

6. Testing Frequency {2. 2. 6)

For long—term studies, frequency of testing should he will ient to establish the stability profile of

the drug product. For products with a proposed shelf life or" at least 2 months, the frequency of

testing at the longsterrn storage condition should normally he every 3 months over the first year,

every 6 months over the second year, and annually thereafter through the proposed shelf life.

At the accelerated storage condition, a minimum of three time points, including the initial and

final time points leg, 0, 3, and a months), from a lininontli study is recommended. Where an

expectation (based on development experience) exists that results from accelerated testing are

likely to approach significant change criteria, increased testing should be conducted either by

adding samples at the final time point or by including a fourth time point in the study design.

9
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When testing at the intermediate storage condition is called for as a result ot'signiticant change at

the accelerated storage condition. a minimum of four tirne points, including the initial and final

tirne points (cg. 0, ti, 9, l2 months). from a lZZ—nionth study is reconunended.

Reduced designs (ie, inatrixing or bracketing), where the testing frequency is reduced or certain

factor combinations are not tested at all, can be applied ifjustilied.

7. Storage Conditions r22 7)

in general... a drug product sl'iould be evaluated under storage conditions (with appropriate

tolerances) that test its thermal stability and, if applicable, its sensitivity to moisture or potential

For solvent loss. The storage conditions and the lengths of studies chosen should be sufficient to

cover storage, shipment, and subsequent use.

Stability testing of the drug product alter constitution or dilution, if applicable» should he

conducted to provide intorrnation for the laheling on the preparation. storage condition. and in—

usc period of tho constituted or diluted product. This testing should he ncrfonncd on the

constituted or diluted product through the proposed in—use period on primary hatch es as part ot‘

the formal stability studies at initial and final time points, and if full shelf life, long-term data

will not he availahle before submission. at l2 months or the last time point for which data will be

available. in general. this testing need not be repeated on commitment batches.

The long~tertn testing sl'iould cover a minimum of l2 months” duration on at least three primary

hatches at the time of submission and should he continued for a period of time sutlicieiit to cover

the proposed shelf life. Additional data accumulated during the assessment period of the

registation application should be submitted, to the authorities if requested. Data from the

accelerated storage condition and, if appropriate, from the intermediate storage condition can be

used to evaluate the effect ot‘shortaterni excursions outside the label storage conditions (such as

might occur during shipping),

l..ong~terin, accelerated, and where appropriate, intermediate storage conditions for dmg

products are detailed in the sections below. The general case should apply if the ding product is

not specifically covered by a subsequent section. Alternative storage conditions can be used if

justified.

10
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a. General case (2.2.7.1)
 

Storage condition Minimum time parted covered

by data at thtttisston

l,.0itgnterm* 250 7 : ZDC/EvO‘DQ; RH i 5% RH l2 months
01‘

300C ;: ”QC/65% RH i 5% RH

lnterrnediateM 30°C :: EEOC/65% RH i 5% RH 6 months

Accelerate; 400C :: 206/7594; RE i: 5% EH 6 months

 
 

  
* it in up to the applicant to decide whether long—term stability stiii‘rlien are performed at
25°C 4c 2':‘(.7/6il% RH ,+ 5% RH or 30%? t 2°06???) RH % 5% RH

** If 30°C 9: 20(7/‘659'6 H 9: 5% RH is the long—term condition, there is no intermediate condition.

If longmterm studien are condcnted at 25°C in EOE/600A; RH i 5% RH and sigrzg’fiamf change

occurs at any time during 6 months” testing at the accelerated storage condition. additional

testing at the intermediate storage condition Should be conducted and evaluated against

significant change criteria. The initial appiication should inciude a minimum of a months" data

from a 12~montn Study at the intermediate storage condition.

In general, Significant change for a drug product is defined as one or more of the following (as

appropriate for the dosage form):

a A 5 percent cl’iai‘ige in ansay from its initial value. or failure to meet the

acceptance criteria. for potency when using biological or ininiunoiogicai

procedures

a Any degradation product’s exceeding itS acceptance criterion

0 Failure to meet Ll’lfi accentan te criteria for appearance, physical attributes, and

functionality test (egg, color, phase generation, resuspendibility, caking, hardness,

done deiivery per actuation}. i-iowever, some changes in physical attributes (egg,

softening ofsnppositories, melting; of creams) may be expected under accelerated
conditions.

8 Failure to meet the acceptance criterion for pH

9 Failure to meet the acceptance criteria for diasolotion for 12 (lineage units

l). Drug products packaged in impermeable containers {2.2.7.2}

Sencitivity to inoiatnre or potential for solvent loss is not a concern for drug products packaged

i n, impermeable containers that provide a permanent barrier to passage of moisture or solvent.

Thus? stability studies for products stored in impenneable containers can lie conducted under any

controlled or ambient humidity condition.

ll
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e Drug products packaged in semipermeable containers (22.7.3)

Aqueous—hased products packaged in semipermeable containers should be evaluated for potential

water loss in addition to physical,‘ chemicah bielegicali and microbiological stability. This

evaluation can be carried out under conditions of low relative humidity, as discussed below

Ultimately, it should he demonstrated that aqueous—based drug itirodacts stored in sentinenneahle

containers can withstand low relative humidity environments. Other comparable approaches can

he developed and reported for nenaqueeus, solvent—based products.
 

 

 

Study Storage condition Minimum time period covered

i by data at submission
Longnterrn * 25053 i 2°C/r1l0‘T/{i RH :: 5% RH l2 months

or

30°C i 2003594; RH : 5% RH

intermediate“ 300C _ EGG/659'?) RH ”I 59/6 RH a months

i t ,. a.Accelerated 40"C i fir/net more than a months  
 

(NMT) 25% RH

* lt is up to the applicant to decide whether long-tern). stability sturdies are periornred at
25°C i Fifi/40% RH i 5%» Rll or 303%: :: 200359-11 Rll :: 5% RH.

** If 30°C i 2903594,: Rl’l i 5% RH is the leng~term condition, there is no intermediate
condition“

  

When long—term studies are conducted at 25°C a: 29(7/40‘3/5 RH :1; 5% Riel and significant change

ether than water less occurs during the 6 months” testing at the accelerated storage condition?

additional testing at the intermediate storage condition should he performed, as described under

the. general case, to evaluate the temperature effect at 30°C. A significant change in water loss

alone at the accelerated storage condition does not necessitate testing at the intermediate storage

condition. However, data should, he provided to demonstrate that the drug product will not have

significant water loss throughout the proposed shelf life it‘stered at 250C and the reference

relative humidity ot‘iltl percent Rl-l.

A 5 percent less in water from its initial value is considered a significai t change for a product

packaged in a semipermeable container after an equivalent of 3 months’ storage at 40" LI’Nl‘x/l" 2:3

percent RH. However, for small containers {l nil. or less) or unitwdose products? a water loss of

5 percent or more after an equivalent ot" 3 months’ storage at 4OOC/Nl‘vl'l" 25 percent RH may he

annronri ate it] natitiedt

An alternative approach to studying at the reference relative humidity as recommended in the

table above (for either long—term or accelerated testing} is perilerniing the stability studies under

higher relative humidity and deriving the water loss at the reference relative humidity through

calculation This can he achieved by experimentally determining the permeation coetti cient for

the container closure system or, as shown in the example below? using the calculated ratio of

water loss rates between the two humidity conditions at the same temperature. The permeation
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coefficient For a container closure system can he experimentally determined by using [lie worst

case scenario leg.” the most diluted eta series efeeneentratiens) fer the nmpesed drug product“

Example afar: appreacizfm' determining water less:

For a product in a given container clesure system, centainer size, and fill, an appropriate

approach for denVing the water loss rate at the reference relative humidity is to multiply the

water less rate measured at an alternative relative humidity at the same temperature by a water
less rate ratie shown in the table below. A linear water loss rate at the alternative relative

humidity ever the storage period should be demonstrated.

For example, at a given temperature (erg, 43%)“), the calculated water loss rate during stnrage at

NMT 25 percent RH is the water less rate measured, at 75 percent RH multiplied by 3.0, the

corresponding water loss rate ratie.

 
Alternative E Reference Ralia 0f water less rates at a
relative humidity relative humidity given temperature

 

75% RH
 

Valid wate loss rate raties at relative hutrridity conditions 0th er than, these shown in the table
above can also be used

E Stnrage eumlitian E Minimum time peried envered by data
at suhtnissinn  Long—term ‘ ' , , , ’2 months

Accelerated 25°C 1: ZOO/60% RH 6. mentlrs

E l 5% an E
 

If the drug preduet is packaged in a semipermeable eentainel; apprepriate infermatinn sheuld he

provided to assess the extent ofwater less.

Data ti'en'i retrigerated (Storage should be assessed aeeerding to the evaluatien section, et‘this

guldflflcm except where explicitly noted helew.

li’signitieant change occurs between 3: and 6 months” testing at the accelerated storage eonditinn,

the proposed shelf life should be based on the real time data available frern the long—term storage
cnnditien.
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lf significant change occurs within the first 3 niontlis’ testing at the accelerated storage

condition. a discussion should be provided to address the ett‘ect ofshortmterni excursions outside

the label storage condition (eon, during shipment and handling). This discussion can be

supported, ifappropriate, by further testing on a single batch of the drug product for a period

shorter than 3 months hut with more frequent testing than usual. it is considered unnecessary to

continue to test a product through a months when a significant change has occurred within the
first 3 months.

 
e. Drug products intended for storage in a freezer {2.2.7.5}

Study Storage Minimum time neriod covered by data

________________________________________________tremor“- disubmmm
 

 
g ~200C‘: 3‘: 50C 12 monthsLong—tern]
 

For drug products intended for storage in a freezer, the shelf life should be hosed on the real time

data obtained at the longmtenn storage condition. in the absence of an accelerated storage

condition for drug products intended to he stored in a treezer, testing on a single hatch at an

elevated, temperature tog, 5%) i 3°C or 25°C 1 29C} for an appropriate time period should he

conducted to address the effect of short—term excursions outside the proposed laliel storage
condition.

f. Drug products intended for storage helow "20°C (2.2.7.6)

Drug products intended for storage hclow “EO‘BC should be treated on a easevbyweasc basis.

8. 55:15:552'13) Commitment (3.2. 8)

When available long—term stability data on primary batches do not cover the proposed shelf life

granted at the time of approval, a, commitment should he made to continue the stability studies

postapproval to firmly establish the shelf life.

Where the suhmission includes long—term stability data from three production hatches covering

the proposed shelf lite a postapproval commitment is considered unnecessary. Otherwise, one

of the following commitments should he made:

a if the submission includes data from stability studies on at least three production

hatches, a commitment should he made to continue the long—term studies through

the proposed shelf life and the accelerated studies for 6 months.

a if the submission includes data from stahility studies on fewer than three

production hatches, a commitment should he mat. e to continue the long-term

studies through the proposed shelf life and the accelerated studies tor <3 months,

and to place additional production hatches, to a total of at least three, on longntcrm

stability studies through the proposed shelf life and on accelerated, studies For 6
months.

l4

|PR2020-00770

United Therapeutics EX2028

Page 223 of 265



IPR2020-00770 
United Therapeutics EX2028 

Page 224 of 265

{hernias Manhimiing Recommendations

a if the submission does not include stability data on production hatches, a

commitment should he made to place the first three production hatches on long—

tcrrn stability studies through the proposed shelf life and on accelerated studies for
6 months.

The stahility protocol used for studies on commitment hatches should he the same as that for the

primary hatches unless otherwise scientificallyjustified.

Where intermediate testing is called for by a significant change at the accelerated storage

condition for the primary hatches, testing on the QOlTlt‘l’lll'n‘lel'll hatches can he conducted at either

the intermediate or the accelerated storage condition. Howeven if significant change occurs at

the accelerated storage condition on the conn’nitrnent batches, testing at the intermediate storage
condition should also be conducted.

9. E legislation (12.2”?)

A systematic approach should he adopted in the presentation and, evaluation ot‘ the stability

ii'il'orn'iation, which should includen as appropriate, results from the physical“, chemical,

biological, and microbiological tests, including particular attributes of the dosage form {egg

dissolution rate for solid oral dosage forms).

The purpose of the stability study is to establish based on testing a minimum of three hatches of

the drug product a sh elf life and label storage instructions applicable to all liiture hatches of the

drug product manufactured and packaged under similar Circumstances. The degree of variability

of individual hatches affects the confidence that a future production hatch will remain within

soeci iication throughout its shelf life.

Where the data show so little degradation and so little variability that it is apparent from looking

at the data that the requested shelf life will be granted it is normally unnecessary to go through

the formal statistical analysis; providing ajustification for the omission should he sufficient.

An approach for analyzing data of a quantitative attribute that is expected to change with time is

to determine the time at which the 95 percent onessided confidence limit for the mean curve

intersects the acceptance criterion. ll’ analysis shows that the hatch—tomhatch variability is small.

it is advantageous to combine the data into one overall estimate. This can he done hy first

applying appropriate statistical tests (cg, p values for level of significance ot‘reiection of more

than 025) to the slopes ofthe regression lines and zero time intercepts for the individual batches.

If it is inappropriate to combine data from several hatches, the overall shelf life should be based

on the minimum time a hatch can be expected to remain within acceptance criteria,

The nature of the degradation relationship wi ll determine whether the data should be transformed

for lii'icar regression analysis. Usually the relationship can he represented by a linear, quadratid

or cubic function on an arithmetic or logarithmic scale. Statistical methods should be employed

to test the goodness of lit on all hatches and combined hatches (where appropriate) to the

assumed degradation line or curve
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Limited extrapolation of the real time data from the long—term storage condition beyond the

observed range to extend the shelf life can he undertaken at approval tiine ifjnstified. This

justification should be based for example. on what is known about the meehanisms of

degradation the results of testing under aceelerated conditionsa the goodness of fit of any

mathematical model, batch size, and/or existence ot‘snpporting stability data. However, this

extrapolation assumes that the same degadation relationship will continue to apply beyond, the
observed data.

Any evaluation should consider not only the assay but also the degradation products and other

appropriate attributes. Where appropriate, attention should be paid to reviewing the adequacy of

the mass balance and different stability and degradation per‘fiirtnance.

10, Statementt/Zabeimg (22.10)

A storage statement should be established for the labeling in accordance with relevant

national/regional requirements. The statement should be based on the stability evaluation of the

drag prod act. Where applicable specific instruction should be provided, particularly for drug

products that cannot tolerate freezing. Terms such as amhienr conditions or room temperature
should be avoided.

’l‘herc should be a direct link between the label storage statement and the demonstrated stability

of the drug product. An expiration date should, be displayed, on the container label

16
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GLOSSARY (3)

The following definitions are provided to facilitate interpretation of the guidance.

Accelerated testing: Studies designed to increase the rate ot‘chernical degradation or physical

change ol’a drug substance or drug prod not by using exaggerated storage conditions as part of

the formal stability studies. Data from these studies, in addition to longnterrn stability studies,

can he used to assess longer term chemical effects at nonaecelerated conditions and to evaluate

the effect of short—tenn excursions outside the label storage conditions such as might occur

during shipping. Results from accelerated testing studies are not always predictive ot‘physical

changes.

Ratcheting: The design of a stability schedule such that only samples on the extremes of certain

design factors (cg. strength, package size) are tested at all time points as in a full design. The

design assumes that the stability of any intermediate levels is represented by the stability of the

extremes tested. Where a range of strengths is to he tested, bracketing is applicable ifthc

strengths are i dentical or very closely related in composition (cg, for a tablet range made with

different compression weights of a similar hasic granulation: or a capsule range made by filling

Braclgeting can be applied to ditterent container sizes or different fills in the same container

closure system.

Climatic zones: The. four zones in the world that are distinguished by their characteristic.

prevalent annual climatic conditions. This is based on the concept described lay Vi". (:i't’ifl‘il'l'l

(Brugsta’e in Germany; 283.9630; l9‘d5 and 2923947, $386).

Commitment hatches: Production batches of a drug substance or drug product for which the

stability studies are initiated or completed postapprnval through a commitment made in the

registration application.

Container closure system: The sum of packaging components that together contain and protect

the dosage form. This includes primary packaging components and secondary packaging

components if the latter are intended to provide additional protection to the drug product. A

packaging system is equivalent to a container closure system.

Dosage form: A pharmaceutical product type (c.g.,, tablet, capsule? solution, cream) that

contains a drug substance generally, but not necessarily, in association with excipients.

Drug product: The dosage form in the final immediate packaging intended for marketing.

Drug substance: The unlorniulated drug substance that may subsequently be formulated with

excipients to produce the dosage form.

Excipient: Anything other than the ding substance in the dosage form.

l7
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Expiration date: The date placed on the container label of a drug product designating the time

prior to which a batch of the iiiroduct is expected, to remain within the approved shelf life

specification; if stored under defined conditions, and after which it must not be used.

Formai stability studies: Long—term and accelerated (and intennediate} studies undertaken on

primary and/or commitment batches according to a prescribed stability protocol to estabiish or

confirm the retest period of a drug substance or the shelt‘iit‘e of a drug product

impermeable containers: Containers that provide a permanent barrier to the passage of gases

or solvents (age sealed aluminum tubes for semi—solids Si?" ted glass ampoules for solutions).

intermediate testing: Studies conducted at 30006594} RH and designed to moderately increase

the rate of chemical degradation or physical changes fora drug substance or drug product

intended to be stored long—term at 259C,

Laughterm testing: Stability studies under the recommended storage condition for the retest

period or shelf life proposed (or approved) for labeling.

Mass balance: The recess of addin 7 tovether the assa I value and levels ofdevradationl9 t: r: 3 s

products to see how closely these add up to EGO percent of the initial value, with due

consideration of the margin of analytical error.

Matrixing: The design of a stability schedule such that a selected subset of the total number of

possible samples for all factor combinations is tested at a siecified time point. At a subsequent

time point, another subset of samples for all factor combinations is tested. "the design assumes

diet the stability of each subset ofsainples tested represents the stability of all samples at a given

time point. The differences in the samples for the same drug product should be identified as, for

example, covering different batches, different strengths, different sizes of the same container

closure system, and, possibly in some cases, different containe " closure systems.

Mean kinetic temperature: A single derived temperature that, ii‘rnaintaincd over a defined

period of time, atihrds the same thermal challenge to a drug substance or drug product as would

be experienced over a range of both higher and lower temperatures for an equivalent defined

period. The mean kinetic temperature is higher than the aritlii'netic mean temperature and takes

into account the Arrhenius equation.

When establishing the n‘tean ltinetic temperature for a defined period the ihrmula of}, Dr

Haynes (J. Pizarm. Sci, (30927—929, 1971) can be used.

New molecular entity: An active pharmaceutical substance not previousiy contained in any

drug product registered with the national or regional authority concerned. A new salt, ester, or

noncovalent bond derivative of an approved drug substance is considered a new molecular entity

for the purpose of stability testing under this guidance.

Phat scaie hatch: A batch of a drug substance or drug product manufactured by a procedure

fully representative of and simulating that to be applied to a full production scale. batch. For

l8
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solid oral dosage i‘onns, a pilot scale is generally, at a minimum, one—tenth that ot a Full

production scale or “ELMO tablets or capsules, whichever is larger.

Primary batch: A hatch ot‘a drug substance or drug product used in a formal stability study,

from which stability data are submitted in a registration application for the purpose of

establishing a retest period or shelflife, respectively. A primary hatch or" a drug substance

should he. at least a pilot scale hatch, For a drug product, two of the three hatches should he at

least pilot scale batch, and the third hatch can be smaller if it is representative with regard to the

critical manufacturing stepsw However, a primary batch may he a production hatch.

Prodnction hatch: A batch of a drug substance or drug product manufactured at production

scale by using production equipment in a production facility as specified in the application.

Retest date: The date after which samples of the drug suhstance should he examined to ensure

that the material is still in cornpli an cc with the specification and thus suitable for use in the

nianuiacture of a given drug product,

Retest. period: The period oi‘time dining which the drug substance is expected to remain within

its specification and, therefore, can he used in the manufacture of a given drug product, provided

that the drug substance has been stored under the defined conditions. Alter this period, a batch

of drug substance destined, for use in the manufacture of a drug product should be retested for

compliance with the specification and then used immediately. A batch of drug substance can he

retested multiple times and a diflererit portion of the batch used alter each retest, as long as it

continues to comply with the specification. For most biotechnological/biological substances

lrnown to he labile, it is more appropriate to establish a shelfiife than a retest period. The same

n'iay be true for certain antibiotics.

Seinipermeahle containers: Containers that allow the passage of solvent, usually water, while

preventing solute loss. The mechanism for solvent transport occurs liy absorption into one

container surface, diffusion through the hulk of the container material, and desorption from the

other surface. Transport is driven by a partial pressure gradient. Examples of semipermeable

containers include plastic bags and semirigiti, lowndensity polyethylene {LDPE} pouches for

large volume parenterais (LVPs), and LDPE ampoules, bottles, and vials.

Shelf life {also referred to as expiration dating period): The time period during which a drug

product is expected to remain within the approved shelf life specification, provided that it is
stored, under the conditions defined on the container label.

Specification: See lClrl QoA and Q68.

Specification, Release: The combination of physical, chemical, biological, and microbiological

tests and acceptance criteria that determine the suitability ofa drug product at the time of its
release.

l9
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Specification, Shelfllfe: The combination ot'physical, chemical, biological, and

microbiological test9 and acceptance criteria that determine the suitability ot‘a drug substance

throughout its retest period, or that a drug product should meet throughout its shelf life.

Storage condition tolerances: The acceptable variations in temperature and relative humidity

of storage facilities for torinal stability studies. The equipment should he capable of controlling

the storage condition within the ranges defined in this guidance. The actual ternoeratu‘e and,

humidity (_when controlled) should he monitored during stability storage. Shortntenn spikes due

to opening of doors of the storage Facility are accepted as unavoidable. The effect of excursions

due to equipment, failure should be addressed and reported it‘judged to affect stability results.
Excursions that exceed the defined tolerances for more than 24 hours should he described in the

study report and, their effect assessed.

Stress testing (drug substance}: Studies undertaken to elucidate the intrinsic stability of the

drug substance. Such testing is part of the development strategy and is normally carried out

under more severe conditions than those used for accelerated testing.

Stress testing {drug product): Studies undertaken to assess the effect of severe conditions on

the drug product. Such studies include photostahility testing (see lCH QIB) and specific testing

ot‘eertain products (eg, metered dose inhalers, creams, emulsions, refrigerated aqueous liquid

products).

Supporting data: Data. other than those item formal stability studies, that support the

analytical procedures, the proposed retest period or shelf life, and the label storage statements,

Such data include (l) stability data on early synthetic route hatches ot‘t‘lrug substance, sinal l—

scale hatches ot‘niaterials. investigatienal torinulations net proposed for marketing. related

fonnulations, and product presented in containers and closures other than those proposed for

marketing; (12:) information regarding test results on containers; and (3) other scientific rationales.
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REF EREN {YES (43)“

ICH Q]B Phatoslabiiiqv Testing Qng-w Drug Subsimzces and Pmducrs

[CH Q1 C Stabiiify T851i}?gjbr New Dosage Forms

JCH Q3A impunfies in New Drug Substancezs

[CH QB}? Impuriz’ies in New Drug Pruducis

[CH Qf)"C Qualily ()j‘Biotechnm’agiml Prodmzx: Srahz'iiz‘y Taming 0fBis-fed???Gingicai/Bioingimi
Prodwis

{CH Q6411 S‘pecg‘ficarians: T65“; Procedures and Acwptance Criteriafor New Drug Substances

and Maw Drug Praa’zscts: Chemical! Substances

[CH Q5315? Specifiedlimes: Test Procedures «1%2d114<:(26;n‘ance (I‘rz‘z'ésriafiw New I mg Substances

and Ar'ew Drug Pmducis: Biz)tecif";Halogz‘cazf./Bz'ulogical Products

 

5 We updaie filidances perindicai’ly. Tn make sure you have the mast recem version (:fa guidanum check the CIDER 

guidance, page at 11np:.//"\,Wv'w.flia.§g()V/c<icr/g1!idanuc/indaxjmn
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ATTAC 11 M EN’1‘

List 111' Revisien 2 Changes

The revisions to this Q111 guidance remit 17mm adaption of the 11711guidance(31135111511117? Data

PackageJO; Registratimt 4pp11£51110175 in (31121211116301.1435 [I] and H7. The 10110wi11g changes
were made.

1. The inte1111ediate storage eonditiun has been Changed from 30°C : 2013/6091) RH : 5%

RH ‘10 31131;: :1: 2" 3/6592; RH : 5% RH in the 1131101171r1g. sections:

a 11 [1.7.3112 1.7.1) Drug Sumtance Storage<0111111113115 Genera} cage

«1 11B11 (2.2 .71} Drug 1310111101 — Storage Canditiens — General case

3 11.13.73 (2.2.7.3) Drug productspackagedin semigermeable (2011131116133

 

 

8 Glossary (33,: Intermediate testing

'2. 313I”C2‘C/65"xix R :5/oRH has been added as 8 Suitable 2111611131112610113, term 1101:1116:
cendition to 25°C: 2;:C’611% RH :: 50’m 1111116 foflowing 1.»;01111113:

as 11,917.11 (2.1.7.1) Drug Substance - Storage Conditiens ~ Genera}. case

¢ 1113.711 12.z. 71,1 13mg 131—01111131 Storage (‘011111110ns~(1eneral cage

3. 311° 1: ZOO/35% RH‘ 59/111111 has been 2111.de as a suitabk alternative 101191131111 storage

Ct'det—ton 10 2501:: :1:- EEOC/411% RH : 5‘34; and the COTTBSpGfldEHg exampie for the ratio 01
watermioss rates. 113.5. been 1111211111611 111 the 11.111011'1ng; 51111111111:

5 11.13.71: 12.2.7.3) Drug, products packaged in sentipmwneable centainers

 
Midstream switch 0171111.: 111111131311th storage 001111111011 from 311°C :: 20C60% RH: 5% R1110

30°C:1.:3 7650/?- RH.: 5% RH can be appwptiate previded E11111 the 1e3peetive stetage 12011111110115

and 11111112116301 1]1e 1.1111911 are eiearEy deeutnertted and 519111311111 the registration appiicatiurt.

111.11 recemmended that registration applications contain data from compEete studies. at the

intermedtate 510121116: 1301111111011 31)C : 200653-11 13.11_5‘?" 1.3.11 it 31311111331111; by three year: atte

the date 01{11113116111101} of 11115. 1121119611 guideime111 the 11251113611113 1CH tupatttte 1egion.

[“2 F»)
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United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450
Alexandria. Virginia 223 I37I450wwwusptogov

 
NOTICE OF ALLOWANCE AND FEE(S) DUE

EXANIINER22428 7590 08/27/2013

Foley & Lardner LLP vALENROD,YEVGENY
3000 K STREET N.VV.
SUITE 600

WASHINGTON, DC 20007-5109 1672

DATE MAILED: 08/27/2015

 
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

13/033,623 07/02/2013 Hitesh Batra 08061871256 6887

TITLE OF INVENTION: PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN REMODULIN

 
APPI N. TYPE ENTITY STATUS ISSUE FEE DUE PUEII(ATION FEE DITE PREV PAID ISSUE FEE TUTAI FEES) DUE DATE DUE

nonprovisional UNDISCOUNTED $960 $960 11/27/2015

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 VVITHDRAWAL 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
IWAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. TIIE 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:

I. ReView the ENTITY STATUS shown above. If the ENTITY STATUSis shownnas SMALL or MICRO verify whether entitlement to that
entity status still applies.

If the ENTITY STATUSis the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entityfees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and retumed to the United States Patent and Trademark Office
(USP’I'O) 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.

Page I of 3
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PART B - FEE(S) TRANSMITTAL

Complete and send this form. together with applicable l'ee(s). to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

or m (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
ap ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
in 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

Note: A certificate of mailin can only be used for domestic mailings of the
Fee(s) Tran smitta]. This certi icate cannot be used for any other accompanying

CLRRL‘M‘ CORRESPONDLBCL‘ ADDRESS (Note: Use “lock 1 B71 any Change ofaddWSS) apers. Each additional paper. such as an assignment or formal drawing. must
have its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
22428 7590 08/27/20 J S I hereby certify that this Fee(s) 'l'ransmittal is being deposited with the United

FOIE)’ & Lardner LLP States Postal Service with sufficient postage for first class mail in an cnvelo,eaddressed to the Mail Stop ISSUE FEE address above. or being l‘acsiml e
3000 K STREET N‘VV' transmitted to the USPTO (571) 273-2885, on the date indicated below.
SUITE 600 . .
WASHINGTON, DC 20007-5109 (”WWW( Signature)

(Date) 
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

13/933,623 07/02/2013 Hitesh Batra 080618—1256 6887

TITLE OF INVENTION: PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN REMODULIN

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

SO $0nonprovi sional UNDISCOUNTED $960 $960 11/27/2015

EXAMINER ART UNIT CLASS-SUB CLASS

VALENROD, YEVGENY 1672 562-466000

1. Change of correspondence address or indication of "Fee Address" (37
CF { 1.363).

:1 Change of correspondence address (or Change of CorrespondenceAddress orm PTO/SB/122‘) attached.

3 "Fee Address" indication (or "Fee Address" Indication form
)TO/SB/47; Rev 0302 or more recent) attached. Use of a Customer
Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)
)LEASE NOTE: Unless an assignec is identified below, no assignec data will appear on the patent. If an assignec 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) NAVIE OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

2. For printing on the patent front page, list
( l) The names of up to 3 registered patent attorneys
or agents 0R, 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.  

 

Please check the appropriate assignee category or categories (will not be printed on the patent) : D 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 Pee D A check is enclosed.

:1 Publication Fee (No small entity discount permitted) D Payment by credit card. Form PTOA2038 is attached.
:I Advance Order - # of Copies DThe director is hereby authorized to charge the required fee(s), any deficiency, or credits anyoverpayment, to Deposit Account Number (enclose an extra copy of this foHn).

3. Change in Entity Status (from status indicated above)

3 Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/lSA and 15B), issuefee payment in the micro entity amount will not be accepted at the risk of application abandonment. :l A licant assertin0 small entitv status. See 37 CFR 1.27 NOTE: If the a lication was reviousl 7 under micro entit status, Checkin this box will be takenPP a . _ PP P 3 y g
to be a notification of loss of entitlement to micro entity status.

:I A licant Chan in to re lar undiscounted fee status. NOTE: Checkin this box will be taken to be a notification of loss of entitlement to small or microPP g g g“ g
entity status. as applicable.

 NOTE: This form must be si ned in accordance with 37 CFR 131 and 1.33. See 37 CFR 1.4 for si nature re uirements and certifications. 

  
Authorized Signature Date

Typed or printed name Registration No.

Page 2 0f 3
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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

PO. Box 1450
Alexandria, Virginia 2231371450www.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

 
13/933,023 07/02/2013 Hitesh Batra 080018—1250 0887

~
22428 /590 08/27/2013

Foley & Lardner LLP VALENROD,YEVGENY
3000 K STREET N.VV.
ammo

WASHINGTON, DC 20007-5109 1672

DATE MAILED: 08/27/2015

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)

(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the

requirement that the Office provide a patent term adjustment determination with the notice of allowance. See

Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer

providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to

provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant

approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the

patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term

adjustment) should follow the process outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of

Patent Legal Administration at (571)—272—7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
PTOIFSS (Rev. 02/] I)
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency to inform the public about the OMB Control Number's legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 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, PO. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box

1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (PL. 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

lnformation Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is required
by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed. as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(_'m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

7. 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.

8. 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. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR l.l4, as a routine use, to the public if the
record was filed in an application which became abandoned or in which the proceedings were terminated
and which application is referenced by either a published application, an application open to public
inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)

 _ _ _ _ 13/933,623 BATRA ET AL.
Examiner-Initiated Intervrew Summary _ _Examiner Art UnIt

YEVGENY VALENROD 1672 
 

All participants (applicant, applicant’s representative, PTO personnel):

(1) YEVGENY VALENROD. (3) .

(2) Alexei Sagrigin. (4) .

Date of Interview: 20 August 2015.

Type: IE Telephonic D Video Conference
D Personal [copy given to: D applicant D applicant’s representative]

Exhibit shown or demonstration conducted: D Yes IXI No.
If Yes, brief description:

Issues Discussed D101 D112 D102 D103 IZIOthers
(For each of the checked box(es) above. please describe below the issue and detailed description of the discussion)

Claim(s) discussed: 10-19 and 22.

Identification of prior art discussed:

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification ofa
reference or a portion thereof. clain1 interpretation. proposed amendments, arguments of any applied references etc...)

It was agreed that the Withdrawn clames will be canceled by the Examiners amendment. Election was made Without
traverse in the reply filed on 1/26/15 .

Applicant reeordation instructions: It is not necessary for applicant to provide a separate record of the substance of interview.

Examiner reeordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper reeordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

D Attachment
lYEVGENY VALENROD/
Primary Examiner, Art Unit 1672

  
 U.S Patent and Trademark Office

PTOL-41sB (Rev. 8/11/2010) Interview Summary Paper No. 20150820
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Application No. Applicant(s)
13/933,623 BATRA ET AL.

. . . - ' AIA (First Inventor to

Notice of Allowability E’s/rags; vALENROD $73M File) status
No

-- 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. IXI This communication is responsive to reply filed on 8/11/15.

I] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on
 

2. El 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 claim(s) is/are 1 3-9,20,21 and 23-27. As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information,
please see ttp_”wwwgsptoqotgpatens’rjtcvefislpph’rrfiex‘rsg or send an inquiry to DPH'C‘EddeKxQMflOQQ‘I

4. El Acknowledgment is made of a claim forforeign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:

a) I] All b) El Some *c) [I None of the:

1. CI Certified copies of the priority documents have been received.

2. El Certified copies of the priority documents have been received in Application No.

3. El Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. |:I CORRECTED DRAWINGS ( as “replacement sheets") must be submitted.

El including changes required by the attached Examiner’s Amendment/ Comment or in the Office action of
Paper No./Mai| Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. El 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. El Notice of References Cited (PTO—892) 5. X Examiner‘s Amendment/Comment

2. El Information Disclosure Statements (PTO/SB/OB). 6. El Examiner‘s Statement of Reasons for Allowance
Paper No./Mai| Date

3. El Examiner‘s Comment Regarding Requirement for Deposit 7. El Other .
of Biological Material

4. IX Interview Summary (PTO-413),
Paper No./Mai| Date 8/20/15.

/YEVGENY VALENROD/

Primary Examiner, Art Unit 1672

 
U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mai| Date 20150820
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Application/Control Number: 13/933,623 Page 2

Art Unit: 1672

The present application is being examined under the pre-AIA first to invent

provisions.

DETAILED ACTION

This application is in condition for allowance except for the presence of claims

10-19 and 22 directed to a pharmaceutical composition non-elected without traverse.

Accordingly, claims 10-19 and 22 have been cancelled.

EXAMINER’S AMENDMENT

An examiner’s amendment to the record appears below. Should the changes

and/or additions be unacceptable to applicant, an amendment may be filed as provided

by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be

submitted no later than the payment of the issue fee.

The application has been amended as follows:

IN THE CLAIMS:

Claims 10-19 and 22 have been canceled.

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 mon-fri 8-4:30.
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Application/Control Number: 13/933,623 Page 3

Art Unit: 1672

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Brandon Fetterolf can be reached on 5712722919. 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/

Primary Examiner, Art Unit 1672
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Application No. Applicant(s)

 _ _ _ _ 13/933,623 BATRA ET AL.
Examiner-Initiated Intervrew Summary _ _Examiner Art UnIt

YEVGENY VALENROD 1672 
 

All participants (applicant, applicant’s representative, PTO personnel):

(1) YEVGENY VALENROD. (3) .

(2) Alexei Sagrigin. (4) .

Date of Interview: 20 August 2015.

Type: IE Telephonic D Video Conference
D Personal [copy given to: D applicant D applicant’s representative]

Exhibit shown or demonstration conducted: D Yes IXI No.
If Yes, brief description:

Issues Discussed D101 D112 D102 D103 IZIOthers
(For each of the checked box(es) above. please describe below the issue and detailed description of the discussion)

Claim(s) discussed: 10-19 and 22.

Identification of prior art discussed:

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification ofa
reference or a portion thereof. clain1 interpretation. proposed amendments, arguments of any applied references etc...)

It was agreed that the Withdrawn clames will be canceled by the Examiners amendment. Election was made Without
traverse in the reply filed on 1/26/15 .

Applicant reeordation instructions: It is not necessary for applicant to provide a separate record of the substance of interview.

Examiner reeordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper reeordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

D Attachment
lYEVGENY VALENROD/
Primary Examiner, Art Unit 1672

  
 U.S Patent and Trademark Office

PTOL-41sB (Rev. 8/11/2010) Interview Summary Paper No. 20150820
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Application/Control No. Applicant(s)/Patent Under
Reexamination

Index Of Claims 13933623 BATRA ET AL.

Examiner Art Unit

YEVEGENY VALENROD 1672

n Non-Elected Appeal

 Restricted II- a 
 

 

 

 

 

 

 

 

 

 

  
 

 

 

     
El Claims renumbered in the same order as presented by applicant I] CPA El T.D. El R.1.47

Final Original 12/05/2014 03/11/2015 08/21/2015
1 1 \/ / =2 . . I---
3 4 / I =

5 6 “ = __—_
6 7 \/ J =

7 8 \/ / =

8 9 J I =

w ——————1 1 N l\ -

12 N l\ -

13 N N -

14 ——————15 N l\ -

16 -—--_-
17——————18 N l\ -

19 N l\ -

9 20 \/ =

10 21 _ V = __—_22 l\ -

13 25
14 26

15 27

US. Patent and Trademark Office Part of Paper No ‘ 20150820
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EAST Search History (Prior Art) 

Ref Hits Search Query DBS Defa
ult

Oper
ator

Plurals Time Stamp

 

L1

L3

L4

L5

L6

L7

L8

L9

L10

L11

L12

 23

17

26

230

253

19  
("6765117“).P|\.

("8497393") . P|\.

("7999007“).PI\.

("8653137").P|\. 
("8658694") . P|\.

((Hitesh) near2 (Batra)).|NV.

((Sudersan) near2 (Tuladhar)).|NV.

((Raju) near2 (Penmasta)).lNV.

((David) near2 (Walsh)).| NV.

L6 or L7 or L8 or L9

L1 0 and treprostinil

L11 and (base adj addition)

 
US- PGP- B;
USPAT;
USOCR

US- F’GF’w B;
USPAT;
USOCR

US PGPO B;
USPAT;
USOCR

US— PGPU B;
USPAT;
USOCR

US— PGPO B;
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{of ' C >\\ ' ~ UNITED STATES DEPARTIVEENT 0F COIVIIVIERCE"'3 United States Patent and Trademark Office

Addicss: COMMISSIONER EOR PATENTS
PO. Box 1450
Alexandria Virginia 2231371450
www usptogov 

APPLICATION NUMBER PATENT NUMBER GROUP ART UNIT REQUEST ID

13/933,023 9150780 1072 102055

PAIR Correspondence Address/Fee Address Change

The following fields have been changed to Customer Number 160905 on 01/03/2020 Via Private PAIR in View

of the celtification copied below that authorized the change.

- Correspondence Address

The address for Customer Number 166905 is:
166905

Foley & Lardner LLP
3000 K Street NW.
Suite 600

Washington, DC 20007-5109

I certify, in accordance with 37 CFR 1.4(d)(4) that I am:

An attorney or Agent of Record registered to practice before the Patent and Trademark Office who has been given

power of attorney in this application

Number- 
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