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] Legal Concepts
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We have clearly stated that “[iln determining validity of a

product-by-process claim, the focus is on the product and not

the process of making it.” ... “That is because of the
longstanding rule that an old product is not patentable even if

it is made by a new process.”

Purdue Pharma L.P. v. Epic Pharma, LLC, 811 F.3d 1345, 1354 (Fed. Cir. 2016) (cites and internal quotations omitted)
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“If the product in a product-by-process claim is the same as or

obvious from a product of the prior art, the claim is

unpatentable even though the prior product was made by a

different process.”

In re Thorpe, 777 F.2d 695, 697 (Fed. Cir. 1985)

Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006



“Purdue claimed the end product; it did not claim a particular

method for creating that product, such as the use of

hydrogenation after the salting step.... One need not know
that the 14—hydroxy was derived from 8a as opposed to 8 to

answer that question.”

Purdue Pharma L.P. v. Epic Pharma, LLC, 811 F.3d 1345, 1353 (Fed. Cir. 2016)

Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006



“[T]he fact that the 14—hydroxy is derived from 8a imparts no

structural or functional differences in the low-ABUK [impurity]

hydrocodone APl as compared to the prior art products. Thus,
the court did not err in disregarding the process limitation in

its obviousness determination.”

Purdue Pharma L.P. v. Epic Pharma, LLC, 811 F.3d 1345, 1354 (Fed. Cir. 2016)

Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006



“Cases involving the "purification" of a natural substance
employ similar analysis. Our predecessor court recognized that
merely purifying a naturally occurring substance does not
render the substance patentable unless it results in a marked
change in functionality. /n re Merz, 25 CCPA 1314, 97 F.2d 599,
601 (1938) (holding that there was no right to a patent on a
purer version of ultramarine, but recognizing that if a claimed
article is "of such purity that it differs not only in degree but in
kind it may be patentable") ...”

Ass'n for Molecular Pathology v. USPTO, 689 F. 3d 1303, 1353-54 (Fed. Cir. 2012) (emphases added).
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“[1]f the process by which a product is made imparts ‘structural

and functional differences’ distinguishing the claimed product

from the prior art, then those differences ‘are relevant as
evidence of no anticipation” although they ‘are not explicitly

part of the claim.”

Purdue Pharma L.P. v. Epic Pharma, LLC, 811 F.3d 1345, 1354 (Fed. Cir. 2016) (cites and internal quotations omitted) (emphasis added)

Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006



2 Key Scientific Concepts
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Key Scientific Concepfts
Recrystallization

Recrystallization in a Nutshell

[T [ G

Product is not pure. Heat up solution to When solution cools down,
(Impurities are red.) dissolve impure purer product “crashes out” and
product. dissolved impurities get left behind.

Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006 1



Recrystallization

2

How long has crystallization been
around as a method of
puritication?

[ don’t know how long it’s been around.
Betore 2007?

Oh, ves.

Q2R &

Did you learn about it when you were in
college at the university?

Yes. T did. [.. ]

=

Ex. 2058 (“Ruffolo Deposition Transcript) at 45-46 Ex. 1029; S

Q: And when did you go to college?
A:  In 1968 I started. In 1968.

* ok ok
Q: ... But how far back does doing that

process vou just described, how far
back does that go?

The Witness: Decades.

(Ex.2058,175:19-176:22,179:11-17)
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Melting Point

The method [of differential scanning calorimetry] can also be used as an accurate measure
of the melting point and purity of the sample. In fact, the change of melting point is related
to the mole fraction of impurities as given by Equation 5.2:

TZRX;
.FAHf

where Ts, is the sample temperature, T, is the melting point of the pure compound, R is the
gas constant, X;, is the mole fraction of the impurity, F is the fraction of the solid melted, and
AH; is the enthalpy of fusion of the pure compound. According to the equation, a plot of T,
versus 1/F should give a straight line whose slope is proportional to X; (Brittain et al., 1991).

Stephen R. Byrn ef al., Solid-State Chemistry of Drugs, Chapter 5,
"Thermal Methods of Analysis,” 81-901 (2d ed. 1999) (Ex. 1027, at 84.)

Ex. 1027 (“Bym Chapter 57) at 5 Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006 13



Key Scientific Concepfts
Melting Point

Figure 18
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Melting Point

The method [of differential scanning calorimetry] can also be used as an accurate measure
of the melting point and purity of the sample. In fact, the change of melting point is related
to the mole fraction of impurities as given by Equation 5.2:

TZRX;
.FAHf

where Ts, is the sample temperature, T, is the melting point of the pure compound, R is the
gas constant, X;, is the mole fraction of the impurity, F is the fraction of the solid melted, and
AH; is the enthalpy of fusion of the pure compound. According to the equation, a plot of T,
versus 1/F should give a straight line whose slope is proportional to X; (Brittain et al., 1991).

Stephen R. Byrn ef al., Solid-State Chemistry of Drugs, Chapter 5,
"Thermal Methods of Analysis,” 81-901 (2d ed. 1999) (Ex. 1027, at 84.)
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HLPC and Purity

Ex. 1001 (“393 Patent’) at 9

O\ N"ianTiT

/"'\. { rAN

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

Test Batch 1 Batch 2

IR Conforms Conforms
Residue on Ignition (ROT) <0.1% w/w <0.1% w/w
Water content 0.1% w/w 0.0% w/w
Melting point 105.0-106.5° C. 104.5-105.5° C.
Specific rotation [a]*° sgo +34.6° +35°
Organic volatile impurities

Ethanol Not detected Not detected
Ethyl acetate Not detected <0.05% w/w
Heptane <0.05% w/w <0.05% w/w
HPLC (Assay) 100.4% 99.8%
Diethanolamine Positive Positive

Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006

Ex. 1001, ‘393 Patent
col.13, 11.50-65

14
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HLPC and Purity

Ex. 2006 at 3

During the initial analytical method validation for the treprostinil assay, the results indicated
that there is about 2% variability in the assay. Our specifications of 97.0-101.0% were
centered at 99% purity for the API. When the process for the manufacture of treprostinil was
instituted in Silver Spring, it was observed that the purity of the treprostinil improved to close
to 100%. From a statistical stand-point, an analytical variability of 2% in the assay may result
in an OOS on the high side (considering a two sigma range) when the upper limit of the
specification is 101.0%. Scientifically, an API cannot have a purity of greater than 100%. If
an APl is 100% pure, 2% variability in the assay may result in an OOS at specifications of
97.0-101.0%. During development in Silver Spring, it was observed that there were

3 UT Ex. 2006
SteadyMed v. United Therapeutics
IPR2016-00006

Ex. 2006 at 3

Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006
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Overview
Independent Claims

Claim1

(c) contacting the product of step (h) with a base B to form

What is claimed is:
a salt of formula L.

1. A product comprising a compound of formula I

)
@ g Y—C—C—R;

M, L M; L,
OH OH
® and
HB
H H
O(CH;),COOH O(CH),C00°

(d) optionally reacting the salt formed in step (c) with an
acid to form the compound of formula 1.

or a pharmaceutically acceptable salt thereof, wherein said
product is prepared by a process comprising

(a) alkylating a compound of structure IT with an alkylating
agent to produce a compound of formula III,

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

Ex. 1001 (“393 Paten Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006



Overview
Independent Claims

Claim 9

9. A product comprising a compound having formula IV

av)

o

N

COOH

or a pharmaceutically acceptable salt thereof, wherein the
product is prepared by the process comprising

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

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

(c) contacting the product of step (h) with a base B to form
a salt of formula IV, and

(Ivy)

Mot

Co0o

(d) optionally reacting the salt formed in step (c) with an
acid to form the compound of formula IV.

tited Therapeutics; IPR2016-00006
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Overview
Prior Art: Moriarty
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Overview
Prior Art: Phares

Ex. 1005 Ex. 1001
(c) contécting the product of step (b) with a base B such as
diethanolamine to for a salt of the following structure,
N —— HO = o
1o

E’C " ~-llQH s QH
._;_/_ - @ NH»(CH,CH,OH),
d
0]
gtnts .

(d) reacting the salt from step (b) with an acid such as HCI
to form the compound of formula IV.
In one embodiment, the purity of compound of formula IV
is at least 90.0%, 95.0%, 99.0%, 99.5%.

Ex. 1005 (“Phares”) at 99 (Claim 49); Ex. 1001 at 6 (393 Patent) col.8. Il. 47-68. Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006 24



Phares and Melting Point

The method [of differential scanning calorimetry] can also be used as an accurate measure
of the melting point and purity of the sample. In fact, the change of melting point is related
to the mole fraction of impurities as given by Equation 5.2:

TZRX;
FAH; (5.2) '

TS=T0_

where Ts, is the sample temperature, T, is the melting point of the pure compound, R is the
gas constant, X;, is the mole fraction of the impurity, F is the fraction of the solid melted, and
AH; is the enthalpy of fusion of the pure compound. According to the equation, a plot of T
versus 1/F should give a straight line whose slope is proportional to X; (Brittain et al., 1991).

Stephen R. Byrn ef al., Solid-State Chemistry of Drugs, Chapter 5,
"Thermal Methods of Analysis,” 81-901 (2d ed. 1999) (Ex. 1027, at 84.)

Ex. 1027 (“Bym Chapter 57) at 5.




Overview
Prior Art: Phares

Ex. 1005 Ex. 1001
The thermal data for Form B are shown in Figure 21. The DSC thermogram

Nz e (Sample ID 1557-17-01) shows a single endotherm at 107 °C that is consistent with a

S el melting event (as determined by hotstage microscopy). The TG shows minimal
Pt ot weight loss up to 100 °C.

e
wrghi Joss spio 100 °C.

At this stage, if melting point of the treprostinil diethano-
lamine salt is more than 104° C., it was considered polymorph
B. There is no need of recrystallization. If it is less than 104°
C., it is recrystallized in EtOH-EtOAc to increase the melting

point.
Data on Treprostinil Diethanolamine Salt (1:1)
Wt. of Wt. of Treprostinil Melting
Batch  Benzindene Triol Diethanolamine Yield point
No. ) Salt (1:1) (g) (%) cc)
1. 1250 1640 88.00 104.3-106.3
2 1250 1528 82.00* 105.5-107.2

Ex. 1005 (“Phares”) at 91; Ex. 1001 at 8 (“393 Patent) col.12. Il. 43-68. Ex. 1029; SteadyMed v. United Therapeutics; 1PR2016-00006 26
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Anficipation
Independent Claims

Claim 9

(c) contacting the product of step (h) with a base B to form
a salt of formula IV, and

9. A product comprising a compound having formula IV

av) (Ivy

o

N

COOH

Mot

Co0o

(d) optionally reacting the salt formed in step (c) with an

or a pharmaceutically acceptable salt thereof, wherein the sl to forn the compound of fiemnla IV.

product is prepared by the process comprising
(a) alkylating a compound of formula V with an alkylating
agent to produce a compound of formula VI,

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

Aited Therapeutics; IPR2016-00006
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Anficipation
Prior Art: Phares

Ex. 1005 Ex. 1001
(c) contécting the product of step (b) with a base B such as
diethanolamine to for a salt of the following structure,
N —— HO = o
1o

E’C " ~-llQH s QH
._;_/_ - @ NH»(CH,CH,OH),
d
0]
gtnts .

(d) reacting the salt from step (b) with an acid such as HCI
to form the compound of formula IV.
In one embodiment, the purity of compound of formula IV
is at least 90.0%, 95.0%, 99.0%, 99.5%.

Ex. 1005 (“Phares”) at 99 (Claim 49); Ex. 1001 at 6 (393 Patent) col.8. Il. 47-68. Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006 29



‘393 Patent/Phares Melting Points

Ex. 1001: ‘393 Patent

Ex. 1005: Phares

Example 3

“The DSC thermogram
(Sample ID 1557-17-01)
shows a single endotherm
at 107 “C that is consistent
with a melting event (as
determined by hotstage microscopy).”

Batch 1: 105.0-106.5 °C Ex. 1005 at 91
Figure 21: “107.06 °C”

Batch 1: 104.3-106.3 °C
Batch 3: 104.7-106.6 °C

wo tostosraat o3 IIINMIEERIEINOEREINRINT
e e i
¥ = e T |
i 1 =

Example 4

Batch 2: 104.5-105.5 °C Ex. 1005 at 121

Ex. 1001 at 8-9 (393 Patent) col.12-13; Ex. 1005 (“Phares”) at 91, 121 Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006 30



Anficipation
Prior Art: Phares

Paper,
UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

IX. CONCLUSION S—

Petitioner.

L3
'UNTTED THERAPEUTICS CORPORATION
Pasest Orser.

88. In summary, no matter how Form B is made, Form B has a single,

defined melting point, and since the Phares Reference (Ex. 1005) discloses the

Cae IPR 2016.00006
Paren: No. 8497393

same Form B crystal form as the '393 Patent (Ex. 1001), but a higher melting point

DECLARATION OF ROBIX D. ROGERS IN SUPFORT OF
FETITIONER'S REPLY

than most of the '393 Patent examples, Phares necessarily discloses a salt of at least

equal purity to the salt in the '393 Patent, if not higher.

Ex. 1022 (“Rogers Declaration”) at 40 Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006 31



Prior Art: Phares

Dr. Williams declared identical polymorphs might have different melting points, depending
on how they were made.

THE WITNESS: Yeah. So I'm not a polymorph expert.

Ex. 2059 (Williams Dep.) 158:17-18

Q. Do you consider yourself an expert on crystal forms of
organic molecules?

A. No.
Ex. 2059 (Williams Dep.) 156:25-157:2

Ex. 2059 (“Williams Deposition Transcript”) at 156-58  Ex.1029; steadyMed v. United Therapeutics; IPR2016-00006 32



Prior Art: Phares

Dr. Williams relied on “Adhiyaman reference” (Ex. 2030), which he initially believed showed
different melting points for same crystal form.

Q. Okay. So each of these is really a different crystal form of
the same drug; is that fair?

A. | think that's fair.”
Ex. 2059 (Williams Dep.) 180:17-20.

Ex. 2059 (“Williams Deposition Transcript’) at 180 Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006
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Anticipation
Process can be Different

“If the product in a product-by-process claim is the

same as or obvious from a product of the prior art,

the claim is unpatentable even though the prior

product was made by a different process.”

In re Thorpe, 777 F.2d 695, 697 (Fed. Cir. 1985)

Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006 34



A v~~~ A~~~
AN ( 'Y Y '8
| | Fiy .

Starting Material Irrelevant

“Purdue claimed the end product; it did not claim a
particular method for creating that product, such as

the use of hydrogenation after the salting step....

One need not know that the 14-hydroxy was
derived from 8a as opposed to 8B to answer that

question.”

Purdue Pharma L.F. v. Epic Pharma, LLC, 811 F.3d 1345, 1353 (Fed. Cir. 2016)

Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006
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Anficipation
Prior Art: Phares
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Ex. 1005 (“Phares”) at 42

[
o

S

W
e
i

1512 iy TS oucasabaidiag, By 534, TIRF, -30°C, 1% )
TRDMSCY, lebusede, CHCY, 9% (6) CoA0Th, CH Ol 2t 11, (hen CHEN,
230, pean. 9% () K003, PG {107, EORL, 50 P24 be. T fe) Mo, EORL
DAl 95%. (1) Do, Nl L TIEF, 5% (5 CH/OHL ToOH. 9% (b kg

& s, DEAD, TP bentess:
EOHL, 30 pe? b, quant. (1) Py, THIF {1} CCHAN, KO0, i, KOH,
CHAM, pellar. 83 % (2 siepal.

OTHP

6b R=TBDMS

6a R=H

i

CH, CHy [ 108 R=PNOCHICO
93 R,=THP, R;=H 10b R=H

9b R;=THP, Ry=Bn 1,-

11a R=CH;
11b R=H

Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006
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Anficipation
Prior Art: Phares

Q. Okay. So what we see here is there’s an qp'm’
H
CH,

alkylating step (a) and hydrolyzing step (b) on 9a Ry=THP, Ry=H
fLa 91 R;=THP, Ry=Bn
page 42 of the Phares reference. 8L g¢ R;=H,R;=Bn
A. Yes. U: on
Ex. 2059 (Williams Dep.) 190: 16-19 ! &
170214 2

6a R=H
J c bl 6 r=TEDMS

- i OR
OBn

fi
OCHy 10a R=p-NO,C4H,CO
l 10b R=H
j

S - w(}ﬂ
OR B

11aR=CHj
11b R=H

Ex. 1005 (“Phares’) at 42; Ex. 2059 (Williams Deposition Transcript) at 190. Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006
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Ex.

Anficipation
Prior Art: Phares

AND OFFICE

BEFORE THE PATENT TRIAL AND APFEAL BOARD

STEADVMEDLTD.

Coner [PR. Ungisiened
Fasest Yo, 5491393

DECLARATION OF JEFFREY D. WINKLER IN SUPPORT OF PETITION 18 thange i formating. the e wrcreres from Phaces and
FOR [NTER PARTES REVIEW OF

CLADMS 1 - 32 OF US.FATINT XO. 3497090 at
iy il e Liese pestens wepd 1o ke

Mai Stop “Paient Board™ -

Patess Taal aod Appeal Boaed

U Pabens and Trademark Offuce

PO Ben 1430

Adessdia, VA 11430

chaimaed im the ‘303 Dubrmt and svem dinclones dhe
y asticipases Claima 1 1nd 9 of e 393 Pusest.
b v detnis the sns Claen | and e ()-8 (b} s
) i the “1A7 Pk a0d Moty efeveose, bk
rinsl, e enacsiomer of (+)- wepessninil (Ex. 1603,

(EX 1001}, col 1, hoes 2228 (amcomparming
117 Potrmt (. 1000), amd 115, Patrst No 6241245

and el T, hins

(Ex
e same o3 the 373 Fnena); row wlso Ex. 10021, p. 18]

Sasaen. Lt 06 P 31

55.  Second, Phares also details the same Claim 1 and 9 steps (a) or (b) as

were used to make treprostinil in the 'l17 Patent and Moriarty reference, but

applies them to make (-)-treprostinil, the enantiomer of (+)- treprostinil (Ex. 1005,

p. 42). The '393 Patent and prosecution history admits using these steps (a) and (b)

in the prior art. ('393 Patent, (Ex. 1001), col. 1, lines 22-28 (incorporating

Moriarty (Ex. 1004), the 'l117 Patent (Ex. 1003), and U.S. Patent No. 6,441,245

(Ex. 1013) by reference, and col.7, lines 17-20 (describing '245 Patent's process as

the same as in the '393 Patent); see also Ex. 1002-1, p. 109).

1009 (“Winkler Decl.”) at 21.

Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006

Ex. 1009 (Winkler Decl.) 9 55 at 21

38



Starting Material Irrelevant

“Purdue claimed the end product; it did not claim a
particular method for creating that product, such as

the use of hydrogenation after the salting step....

One need not know that the 14-hydroxy was
derived from 8a as opposed to 8B to answer that

question.”

Purdue Pharma L.P. v. Epic Pharma, LLC, 811 F.3d 1345, 1353 (Fed. Cir. 2016)

Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006

39



Impurity Profile Irrelevant

“[T]he fact that the 14—hydroxy is derived from 8a
imparts no structural or functional differences in the

low-ABUK [impurity] hydrocodone APl as compared

to the prior art products. Thus, the court did not err
in disregarding the process limitation in its

obviousness determination.”

Purdue Pharma L.P. v. Epic Pharma, LLC, 811 F.3d 1345, 1354 (Fed. Cir. 2016)

Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006
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Anticipation
Impurity Profiles Not Different

: 4 RESULTS'
Ex. 1004: Mo rlarty TEST/REFERENCE SPECIFICATIONS
Chromatographic Purity (HPLC)
NB I,LDRG68-72
1AU90 Not more than 0.5% ND
2AU90 Not more than 0.5% ND
97W86 (Benzindene Tricl) Not more than 0.2% ND
3AL90 Not more than 1.0% 0.2%
Treprostinil Methyl Ester Not mare than 0.2% <0.05%
Treprostini! Ethyl Ester Not more than 0.6% 0.2%
750W93 Not more than 1.5% 0.07%
751W93 Not more than 1.3% <0.05% Ex. 2036 at 5
Unidentified Not more than 0.1% AUC each ND :

(Prior Art 12/23/2003)

stinil as the free acid according to claims 1 or 10
Ex.1001: ‘393 Patent
Compound Specifications
TAUG0 Not mare then 0.40% AD
2AUS0 Not more than 0.10% ND
3ALS0 Not more than 1,00% D
Impurities {H4PLC) 750W53 Not mare than 0 50% 0.06 % v/
7513 Tt mors than 0.305% < 0.08 % i
S7W86 {Benzindene Triol) Not mmore than 0.20% ND
Treprostinil Ethyl Ester Nat more than 0.50% 0.13 G
Treprostinil Methyl Ester Mokt more than 9.20% ND
Impurities (HPLE) Not mora than 0.10% AUC each NG
[Unidentified Impurities] AL b Ex. 1002 at 249
Impurities (HRLE) Not mere than 3.00% 0.2% . '
{Tota} Reiated Substances) .2 (Walsh Declaration)

Ex. 2036 (“Phares”) at 5; Ex. 1002 at 249 (‘393 Patent Prosecution) Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006 41



Ex.

Anficipation

Impurity Profiles Meaningless

Results from HPLC Assay

Results from HPLC Assay

Average =
Standard Deviation =

1021 at 5

99.7 + 0.5 % =

maomicTe cenes e

......

Ex. 1021 at 5 (Moriarty, average of 46 samples)

Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006 42
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Key Scientific Concepts: HPLC and Purity

Ex. 2006 at 3

During the initial analytical method validation for the treprostinil assay, the results indicated
that there is about 2% variability in the assay. Our specifications of 97.0-101.0% were
centered at 99% purity for the API. When the process for the manufacture of treprostinil was
instituted in Silver Spring, it was observed that the purity of the treprostinil improved to close
to 100%. From a statistical stand-point, an analytical variability of 2% in the assay may result
in an OOS on the high side (considering a two sigma range) when the upper limit of the
specification is 101.0%. Scientifically, an API cannot have a purity of greater than 100%. If
an APl is 100% pure, 2% variability in the assay may result in an OOS at specifications of
97.0-101.0%. During development in Silver Spring, it was observed that there were

3 UT Ex. 2006
SteadyMed v. United Therapeutics
IPR2016-00006

Ex. 2006 at 3

Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006
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No Functional Differences

“[1]f the process by which a product is made imparts
‘structural and functional differences’ distinguishing

the claimed product from the prior art, then those

differences ‘are relevant as evidence of no
anticipation’ although they ‘are not explicitly part of

the claim.””

Purdue Pharma L.P. v. Epic Pharma, LLC, 811 F.3d 1345, 1354 (Fed. Cir. 2016)
(cites and internal quotations omitted) (emphasis added)

Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006
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Anticipation

No Functional Differences

RoBerT M.
WILLIAMS,
PH.D

RoBERT R.
RurroLo,
PH.D

Q. Do any of the -- as far as you know, any of these particular impurities have
deleterious biological consequences?

THE WITNESS: I'm not a clinician, so | don't know.
BY MR. POLLACK:
Q. You don't know?

1)
A. | don't know. Ex. 2059 (Williams Dep.) 47: 4-13

Q. Do you know if any of these listed chromatographic impurities have any adverse
effects in humans?

BY MR. POLLACK:
Q. And if so, what are they?

THE WITNESS: | don't know. What | can tell you is that if you review the FDA label,
there are a host of adverse effects produced or observed in patients who are taking

treprostinil. Ex. 2058 (Ruffolo Dep.) 257:22-258:9

Ex. 2059 (Williams Dep. at 47; Ex. 2058 (Ruffolo Dep.) at 66 Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006 45



Anficipation
No Functional Differences

ORDER

STEADTMED LTD, . we ONITED TRERAPRUTICS CORPORATION,
Ruftala, Bobert oo 84/13/2016

AND ICE
BEFORE THE PATENT TRIAL AND APPEAL BOARD

-

& FTEADYMEDLTD,

-

Patisornes,

7 {BITED THERAPELTICS CORPORATION,
Patent Owner

10 Case IPR2016-00006 [Patent 8437,350)

WIDEG DEPGSITION OF
ROBERT R AUFFOLO, SR PHO

Widson Sonsini Gaodrich & Rosat
1700 K Sveat W, Sute 400
Washegion, DC 20005

Ex. 2058 (Ruffolo Dep.) at 41, 80

RoeerT R. RUFFOLO, PH.D

Q. Okay. And | make another batch of treprostinil APl and | measure its HPLC
analysis and it's 98.5 percent. Could that batch move on in the process?

THE WITNESS: Yes, with that current level spec, that could move on.

Ex. 2058 (Ruffolo Dep.) 160: 17-24

Q. Isthere a difference between the approved Moriarty treprostinil product
that was shown clinically that's different from the '393 product?

THE WITNESS: Not -- not to my knowledge.
Ex. 2058 (Ruffolo Dep.) 315:5-23

Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006 46



Conclusions

1. No structural differences
2. No functional differences
3. No separate argument for dependent claims

4. Claims 1-5, 7-9, 11-14, 16-20 anticipated

47



5 Obviousness

Phares and Moriarty

Kawakami and Moriarty
Dependent claims 6, 10, 15, 21, and 22

Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006



5 Obviousness

— Phares and Moriarty

Kawakami and Moriarty
Dependent claims 6, 10, 15, 21, and 22

Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006



Obviousness: Phares & Moriarty
Motivation to Combine

CONTAINS PROTECTIVE ORDER MATERIAL

UNITED STATES PATENT AND TRADEMARE OFFICE

BEFORE THEE PATENT TRIAL AND APPEAL BOARD

STEADYMED 1TD.,
Fezitioner,
wa.

UNITED THERAPEUTICS
CORPORATION,

Fatent Owner.

Case IFR201€-000006 (Patent B,457,383)

VIDECTAPED DEPOIITION OF ROBERT M. WILLIAME, PH.D.

Friday, Ruguss 24, 2018

#:30 a.m.

12235 E1 Camino Real

fan Diegs, Califoznia

Reporced by:
Harzy Alas Paleer

C5R Mo, 7708, Certified Livelote Reporcer

Elisa Dzeter Reporzing Corp.
%50 Third

Ex. 2059 (Williams Dep.) at 240, 244

o & U.5. Llezal Suppoze Company (212)887-83882
Avenus, Naw York, MY 10022

Q Okay. So a person of ordinary skill in
the art in 2005 reading the Phares reference, that
person would know the best way to make treprostinil
is the Moriarty method, Exhibit 12; right? Is that

fairz?

A I think that's fair.

Q But, you know, on average, a typical

person of ordinary skill in the art, typical

graduate student, they would have found the Moriarty

paper and used that technigue to make treprostinil

in 200572

MS. HASPER: Objection.

THE WITNESS: It was in the literature.
It wasn't buried in some obscure journal. So, sure,
it was available.

BY MR. POLLACK:

Q That was a "yes" to my gquesticn, I think?

A Yes.

Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006

. 2059 (Williams Dep.) 240:2-7

. 2059 (Williams Dep.) 244:10-21.

50



Ex. 2059 (Williams Dep.) at 94

Obviousness: Phares & Moriarty

Reasonable Expectation of Success

CONTAINS PROTECTIVE ORDER MATERIAL

UNITED STATES PATENT AND TRADEMARE OFFICE
BEFORE THEE PATENT TRIAL AND APPEAL BOARD

STEADYMED 1TD.,
Fezitioner,
wa.

UNITED THERAPEUTICS
CORPORATION,

Fatent Owner.

Case IFR201€-000006 (Patent B,457,383)

VIDECTAPED DEPOIITION OF ROBERT M. WILLIAME, PH.D.

Friday, Ruguss 24, 2018
#:30 a.m.

12235 E1 Camino Real
fan Diegs, Califoznia

Reporced by:
Harzy Alas Paleer
C5R Mo, 7708, Certified Livelote Reporcer
Elisa D=¢ler Repsrting Corp., a U.5. Legal Suppore Company (212)587-3882
%50 Third Avenus, Naw York, NY 10022

Q Sure. I understand. I'm not disagreeing

with you on that. I'm just saying, you told the
Patent Office that these two differed. And one of
the ways they differed was one was 99.0 and the
other was 99.7. Now we see that both are 99.7. How
does that jive with acceptable scientific conduct?

A Well, the -- again, the '393 batches were
produced without chromatography. So you could
repurify and purify anything you want --

Q Of course.

A -— by chromatography to 99.99999 percent

if you wanted to --

Ex. 2059 (Williams Dep.) 94:1-12.

Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006

51



Obviousness: Phares & Moriarty
Reasonable Expectation of Success

Results from HPLC Assay Results from HPLC Assay

Average = 99,7
Standard Deviation =

maomicTe cenes e

99.7+0.5% :J'

......

Ex. 1021 at 5 (Moriarty, average of 46 samples)

Ex. 1021 at 5 Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006 52



Ex. 1004 (“Moriarty”) at 13

Obviousness: Phares & Moriarty

Reasonable Expectation of Success

JOCice
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5 Obviousness

Phares and Moriarty

— Kawakami and Moriarty

Dependent claims 6, 10, 15, 21, and 22

Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006



Obviousness: Kawakami & Moriarty
Motivation to Combine

OH E
OH
N
» Hi
treprost
prostini I
Kawakami igg
. IPR2016-00006 x‘."’-

ed - Exhibit 1028 - Page 1

55

Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006
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Obviousness: Kawakami & Moriarty
Motivation to Combine pesn s

283 33882

z
e Tiff It
e
i
|

Thus, establishment of an efficient and industrially viable method of separating isomers

of methanoprostacyclin derivatives is essential in the development of these derivatives as

pharmaceutical products.

In view of the above, the inventors conducted an examination of various separation and
purification methods after achieving success in the synthesis of methanoprostacyclin, and finally
succeeded in inventing an extremely simple and industrially viable purification method. The

present invention relates to this novel purifying method and to a novel dicyclohexylamine salt of

a methanoprostacyclin derivative [I] obtained thereby.

S TE, il Q170w T

3708 97

.

[ep—
‘arton ol T s st 11100 o 1 (Temabeivom Lever, 433 {197%3).

s poowa.

Ex. 1007 (“Kawakami”) at 4 Ex. 1029; SteadyMed v. United Therapeutics; 1PR2016-00006
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Motivation to Combine

“[1]f a technique has been used to improve one device,

and a person of ordinary skill in the art would recognize

that it would improve similar devices in the same way,
using the technique is obvious unless its actual

application is beyond his or her skill.”

KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 417 (2007).

Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006
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Reasonable Expectation of Success

CONTAINS PROTECTIVE ORDER MATERIAL

S (. B s T,
b s s et oy Q. How long has crystallization been around as a method of purification?
3
4 presoweDLTD, THE WITNESS: | don't know how long it's been around.
5 Plitionar,
i Q. Before 20077?
7 UNITED THERAPEUTICS CORPORATION,
i A. Oh, yes.

10 [Case IPR2016-00006 (Patent 8,457 353)

THE WITNESS: Yes.

il I i g Q. Did you learn about it when you were in college at the university?
| i THE WITNESS: Yes, | did.
| i Q. Whatcoursedid you -- in what course did you learn about that?
o] [T THE WITNESS: The inorganic chemistry, organic chemistry, physical chemistry,
. o medicinal chemistry, pharmaceutical chemistry, analytical chemistry.
" " Maybe some others.
N el Q. And when did you go to college?
e A. In1968 | started. In 1968

Ex. 2058 (Ruffolo Dep.) 175:19-176:22 Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006 58



Obviousness: Kawakami & Moriarty
Reasonable Expectation of Success

CONTAINS PROTECTIVE ORDER MATERIAL

STEADYMED LTD., va UNITED THERAFPEUTICE CORPORATION,
Ruffole, Robert on 08/19/2016 Page 1

Paga 1

UNITED STATES PATENT AND TRADEMARK OFFICE
BEFORE THE PATENT TRIAL AND APPEAL BOARD

; Q. Okay. Was -- was there any kind of list of what impurities were in the
il e treprostinil made in the '393 patent?

"

UNITED THERAPEUTICS CORPORATION,

P Oy BY MR. POLLACK:

10 Case IPR2016-00006 (Patent £,457,353)

L Q. Inthe patent itself?

| voeocesosmoncr

| A. Withoutreading the whole thing, | see primarily purities of the parent

o | Sessinissn compound, which is what | believe the invention is related to. And --

a| T and so | see comparisons between the old process and new process

il I = o with purities, but -- but | don't see, unless I've missed it, | don't see

- the impurities.

: :::::.:kw.camm 108 0, 178625 Ex. 2058 (Ruffolo Dep.) 234:25-235:12
el e o L el e S

SteadyMed v. United Therapeutics

Ex. 2058 (Ruffolo Dep.) at 60 Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006 59



Obviousness: Kawakami & Moriarty
Dependent Claims 8 & 16

|
Claim 8 i Claim 16

v United States Patent oo Parest o LS 8497303 B2
o 1

8. The product of claim 1, wherein the process does not | | 16. The product of claim 9, wherein the process does not
include purifying the compound of formula (I1I) produced in | | include purifying the compound of formula (VI) produced in

step (a).

Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006 60



Dependent Claims 8 & 16

We have clearly stated that “[i]n determining validity of a

product-by-process claim, the focus is on the product and

not the process of making it.” ... “That is because of the ...
longstanding rule that an old product is not patentable

even if it is made by a new process.”

Purdue Pharma L.P. v. Epic Pharma, LLC, 811 F.3d 1345, 1354 (Fed. Cir. 2016) (cites and internal quotations omitted)

Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006
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5 Obviousness

Phares and Moriarty

Kawakami and Moriarty
Dependent Claimsé, 10, 15, 21, and 22

Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006



Conclusions

1. Motivation to combine conceded by
Dr. Williams

2. Reasonable expectation of success
since prior-art purity already higher
than patent

3. No structural differences

4. No functional differences

Processes well-known in the art

No separate argument for most
dependent claims

Claims 8 and 16 do not generate a
different product

Claims 1-5, 7-9, 11-14, 16-20
obvious

63



5 Obviousness

Phares and Moriarty
Kawakami and Moriarty

— Dependent Claimsé, 10, 15, 21, and 22

Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006



Obviousness: Dependent Claims 6, 10, 15, 21 & 22

Kawakami with Moriarty, Phares and Ege

Ex. 1007 (Kawakami),

ORGANI(
CHEMIST

SECOND EDNTH

SEYHAN N E

THE UNVERSITY O

Ex. 1004; Ex. 1008 (Ege), Ex. 1005 (Phares), Ex. 1001

6. The product of claim 1, wherein the acid in step (d) is
HCl or H,SO.,.

15. The product of claim 9, wherein the acid in step (d) is
HCI.

21. The product of claim 1, wherein step (d) is performed.
22. The product of claim 21, wherein the product com-

prises a pharmaceutically acceptable salt formed from the
product of step (d).

Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006 65



Obviousness: Dependent Claims 6, 10, 15, 21 & 22

Kawakami with Moriarty, Phares and Ege

[PR201

NON-PUBLIC VERSION - PROTECTIVE ORDER MATERIAL 6-00006
Patent §,497,393 B2

Trialsd@uspto. gov Paper No. 12
571-272-7822 Entered: Apnl 8, 2016

this dacision, we conclude that the process steps recited in the challenged
claims, including step (d), do not impart structural or functional differences
over prior art treprostinil products.

Furthermore, we disagree with UTC's characterization of

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

STEADYMED LTD.,
Petitioner,

.

L m—— Furthermore, we disagree with UTC’s characterization of

Patent Owner.

e R20160000 SteadyMed’s obviousness argument. We note, for example, that under the

Patent 8,497 393 B2

O — general rule for the interpretation of product-by-process claims, which we

JACQUELINE T. HARLOW, Administrative Patent Judges.

B I determine applies here, the products of claims 1, 6, and 21 are interpreted to

DECISION
Institution of frter Partes Review

e be the same, namely, the product of claim 1. Likewise, the same analysis

NON-PUBLIC VERSION - PROTECTIVE ORDER MATERIAL applies for the pr()ducts of claims 9 and 1 5 :

Institution Decision, Paper No. 12 at 47. Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006
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Obviousness: Dependent Claims 6, 10, 15, 21 & 22

Process Step Irrelevant

“Purdue claimed the end product; it did not claim a

particular method for creating that product, such as

the use of hydrogenation after the salting step...”

Purdue Pharma L.P. v. Epic Pharma, LLC, 811 F.3d 1345, 1353 (Fed. Cir. 2016)

Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006
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Obviousness: Dependent Claims 6, 10, 15, 21 & 22
Prior Art Made Same Product

Results from HPLC Assay Results from HPLC Assay

Average = 99,7
Standard Deviation =

maomicTe cenes e

......

......

Ex. 1021 gt 5 (Moriarty, average of 46 samples)

Ex. 1021 at 5 Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006 68



Obviousness: Dependent Claims 6, 10, 15, 21 & 22

Prior Art Used Same Process

The dicyclohexylamine salt obtained by the present invention can be easily reverted to a

free methanoprostacyclin derivative [I] by conventional methods, and the resulting

methanoprostacyclin derivative exhibits excellent crystallinity compared with substances not

purified according to the present invention.

Ex. 1007 (“Kawakami”) at 6 Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006



Obviousness: Dependent Claims 6, 10, 15, 21 & 22

Prior Art Used Same Process

Ex. 1008 (“Ege’) at 8

Carboxylic acids that have low solubility in water, such as benzoic acid, are
converted to water-soluble salts by reaction with aqueous base (p. 95). Pro-
tonation of the carboxylate anion by a strong acid regenerates the water-insoluble
acid. These properties of carboxylic acids are useful in separating them from
reaction mixtures containing neutral and basic compounds.

NaHCO, or
NaOH
0 H,0 O
|/ e L
COH CO™ Na
. HCI /
H,0
benzoic acid sodinm benzoate
covalent, ionic,
insoluble in water soluble in water

Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006

ORGANIC
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SEYHAN N. EGE
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70



Obviousness: Dependent Claims 6, 10, 15, 21 & 22

Prior Art Used Same Process

UNITED STATES PATENT AND TRADEMARK OFFICE

'BEFORE THE PATENT TRIAL AND APFEAL BOARD

steADvEDLTD. 40. A person of ordinary skill in the art would recognize that the

SR —— formation of a carboxylate salt, by the addition of a weak base to a neutral

coerm s carboxylic acid, and the subsequent addition of a strong acid to regenerate

DECLARATIONOFJTFREY . WINKLER I SUFFORY OFPETTION carboxylic acid, as disclosed in steps (¢) and (d), is standard chemistry purification
P o g A B — i.e., organic chemistry 101.

US. Patent and Trademark Office
PO, Box 1450
Alexandria, VA 22313.1450

. 1009 (“Winkler Declaration”) at 15 Ex. 1029; SteadyMed v. United Therapeutics; 1PR2016-00006 F&



Obviousness: Dependent Claims 6, 10, 15, 21 & 22

Kawakami with Moriarty, Phares, and Ege

! iy
e Dl I A Bk i s G M et
e

iy

10. The product of claim 9, wherein the purity of product of
step (d) is at least 99.5%. '

Ex. 1007 (Kawakami), Ex. 1004, Ex. 1008 (Ege), Ex. 1005 (Phares); Ex. 1001 Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006 T2



Obviousness: Dependent Claims 6, 10, 15, 21 & 22
Prior Art Made Same Product

Results from HPLC Assay Results from HPLC Assay

Average = 99,7
Standard Deviation =

maomicTe cenes e

99.7+0.5%

Ex. 1021 at 5 (Moriarty, average of 46 samples)

......

Ex. 1021 at 5 Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006 73



Obviousness: Dependent
Prior Art Made Same Product
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Dependent Claims 6, 10, 15, 21 & 22

Conclusions

1. No structural differences 4. Additional process step makes
same product as independent

2. No functional differences claims

3. Process of adding acid is 5. Prior art purity > 99.5%

QrEcniE Cleistey L0 6. Claims 6, 10, 15, 21, & 22 obvious

Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006 5



6 Claim Construction
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Claim Construction d m
Board’s Construction e T

Cuse PRI G-00006.
Patens 5,497 393 B2

Before LORA M GREEN JONL Y. CHANG, sod
TACGUELINE T HARLOW, dminisiretive Fisent Relpes.

HAZLOW, Lfwncrmanve Pasr Ssige

DECSION
et of ber Paries Revien
FCER jarion

“Comprising” “Product”

NONFUBLIC VERSION - PROTECTIVE ORDER MATERIAL

The claim term “product,” as it is used in the "393 patent, does not

o . ine. bus ot Linnited o
includin not limi e : . : .
! clud 8 but not ted to ) require construction because the claimed “product” is defined by the

limitations recited in the challenged claims. This is evidenced by

Institution Decision, Paper No. 12, at 13 Institution Decision, Paper No. 12, at 12

Ex. 1029; SteadyMed v. Unjiled Therapeutics; IPR2016-00006 i



Claim Construction
“Comprising”

IR

m United States Patent (o Paapea Nas  USHA97.09) B2
Rasrmenal. i) Diwne ol Pangse: Jul 38, 2013

S PR L B0 PP TRETRTTNL
T AT IGRLBANT B
b

115 Hage Prameda i %

US B4

T
e o s

The expression “comprising” means “including but not e T
limited to.” Thus, other non-mentioned substances, additives,
carriers, or steps may be present. Unless otherwise specified,

e 3

a”’ or “an” means one or more.

e e

- e e et
il i il g

i, S Tl

(‘393 Patent) col 4 11.23-26

Ex. 1001 at 4 Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006 78



“Product”

CONTAINS PROTECTIVE ORDER MATERIAL

Ex. 2059 at 248:4-249:6

s

2P 2D

Why not?
Because chemists use the word "product”in two different contexts, routinely.
Okay.

There's a molecular structural context; okay? So if | said to one of my students, "Show me
the product of this reaction on my blackboard.” And they'd write a structure like
Ecteinascidin-743; okay?

Okay.

And if | said, "Bring me a sample of the product that you just made in the lab," they would
bring me a bottle, a flask, a vial of a real-world substance that, hopefully, contains mostly
what we were trying to make, and it would also have its characteristic impurities. So there's
the molecular structural context, and then there's the real-world substance context of the
word "product." And chemists know what you're talking about when you use the word
"product" in those two different contexts.

Okay. Let me ask you: In the '393 patent, do you see any place where the '393 patent says:
I'm going to define the word "product" for this patent? Do you see that anywhere in there?

| don't recall it being defined, other than its plain, ordinary meaning as it's understood, as |
just explained.

s; IPR2016-00006 79

Ex. 1029; SteadyMed v. Un




Claim Construction

“Product”

NON-PUBLIC VERSION - PROTECTIVE ORDER MATERIAL
Tnals s goy PaperNo 12
TR Entersd. Ageil 5. 2016

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TELAL AND APPEAL BOARD

STEADYMEDLTD,
Petitioner,

UNITED THERAPELTICS CORPORATION.
Patimt Cuner

e IPRI16-00006
Patent 8407 13 B2

Befors LORA M GREEN. JONTY. CHANG, st
JACQUELIVE T HARLOW, dministrasue P P II
ARLOW, Adwnissrative Pasens Judpe bt

DECISION

thereol” to mean

ATCFR §45008
mceeptalile salt thereof ™

T chaum e ~prodct” 45 1515 e 1 e 393 potent, o 5ot

NON-PUBLIC VERSION - PROTECTIV W

hasn s £

doe v Chiren Corp, 112 .34 455, 501 (Fed Cor. 1997 sew alio Ex. 1001,
A 23S el “conyariing” 46 uelodeag, bat ot lemiedin) Ths,

pooduct

Inders. meither UTC oor SteadyMed identifes suy dinclovere in e

oderstanding of the berm “product~ For exagle, e partons of &

“presuct™ 1 being defined ouly by the seciied clain elesents. See
EX 1001, 34536, 7.16-20, 17:37-40. Fusthermore. far from dnavowmg

dentifind by UTC sex comantest with ag wnderstunding tha the claissed
“product™ s defimed solely by the rericed claim elewarais. See Ex. 1003,

Institution Decision, Paper No. 12 at 12

The claim term “product,” as it is used in the *393 patent, does not

require construction because the claimed “product” is defined by the
limitations recited in the challenged claims. This 1s evidenced by
independent claims 1 and 9, which recite “[a] product comprising . . .,” and
go on to define the essential elements of the claimed product. The
transitional term “‘comprising’ is a term of art used in claim language which
means that the named elements are essential, but other elements may be
added and still form a construct within the scope of the claim.” Genentech,
Inc. v. Chiron Corp., 112 F.3d 495, 501 (Fed. Cir. 1997); see also Ex. 1001,
4:23-25 (defining “comprising” as “including, but not limited to”). Thus,
the open-ended structure of the challenged claims forecloses limitation of

the term “product” beyond that achieved by the recited claim elements.

Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006 80



Conclusions
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Claims 1-5, 7-9, 11-14, 16-20

Conclusions

1. No structural differences
2. No functional differences

3. No separate argument for dependent
claims

Ex. 1029; SteadyMed v. United Therapeutic

4. Phares anticipates

5. Moriarty and Phares or
Kawakami make obvious

s; IPR2016-00006
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Dependent Claims 6, 10, 15, 21, & 22

Conclusions
1. No structural differences 4. Additional process step makes
2. No functional differences z?al’?nisproduct 2 L IS el

3. Process of adding acid is “organic £

Prior art purity > 99.5%
chemistry 101”

6. Kawakami, Moriarty, Phares, Ege
make obvious

Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006 83



END

Ex. 1029; SteadyMed v. United Therapeutics; IPR2016-00006



