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1 Legal Concepts
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We have clearly stated that "’[i]n determining validity of a

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

H

 
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 LP. 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)
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”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 80¢ as opposed to 8B to

answer that question.”

Purdue Pharma LP. v. Epic Pharma, LLC, 811 F.3d 1345, 1353 (Fed. Cir. 2016)
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"’[T]he fact that the 14—hydroxy is derived from 80: imparts no

structural or functional differences in the low-ABUK [impurity] 
hydrocodone API as compared to the prior art products. Thus,

the court did not err in disregarding the process limitation in

its obviousness determination.”

Purdue Pharma LP. v. Epic Pharma, LLC, 811 F.3d 1345, 1354 (Fed. Cir. 2016)
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“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. In re ll/Ierz, 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'nfor Molecular Pathology v. USPTO, 689 F. 3d 1303, 1353-54 (Fed. Cir. 2012) (emphases added).
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"’[|]fthe 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 LP. v. Epic Pharma, LLC, 811 F.3d 1345, 1354 (Fed. Cir. 2016) (cites and internal quotations omitted) (emphasis added)
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2 Key Scientific Concepts
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Key Scientific Concepts

Recrystallization

Recrystallization in a Nutshell

-A->
Product is not pure.

(Impurities are red.)

When solution cools down,

purer product “crashes out" and

dissolved impurities get left behind.

Heat up solution to

dissolve impure

product.

Ex. 1029; Stead\,rMed V. United Therapeutics; |PR2016—UUOD5 11



Recrystallization

IQ

F?

rQF%*»Q.3.>

How long has crystallization been

around as a method of

purification‘?

I don°t know how long it’s been around.

Before 2007‘?

Oh, yes.

Did you learn about it when you were in

college at the unix-'ersity‘?

Yes, I did. [...]

EX. 2058 (“Ruffolo Deposition Transcript) at45-46 ” '- -' 

Q: And when did you go to college‘?

A: In 1968 I started. In 1968.

3; =;; 3;

Q: But how far back does doing that

process you just described, liow far

back does that go‘?

T11eWit11ess: Decades.

(Ex. 2058,175:19-I76:22,179:11-17)
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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:

TERX,

FflflfT, = To — (5.2) I

where T5, is the sample temperature, To 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 Q

versus 1/F should give a straight line whose slope is proportional to X, (Brittain et al., 1991).

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

EX. ‘I027 (“Byrn Chapter 5’) at 5  



Key Scienfific Concepfs

Melting Point

Figure 18 Figure 21
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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:

TERX,

FflflfT, = To — (5.2) I

where T5, is the sample temperature, To 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 Q

versus 1/F should give a straight line whose slope is proportional to X, (Brittain et al., 1991).

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

EX. ‘I027 (“Byrn Chapter 5’) at 5  



z‘'\ '5?‘ 'a/‘‘'\' -6 _: ' 1-6‘ ~ \ ' 4‘~\'D"*-

K.A:~§x’ .::<:lcmuf:<: lZ.<..:~ti<:e;:..i»li~;

HLPC and Purity

Analytical data on and Tregrostinil Diethanolamine Salt 1 1:1 3

Test Batch 1 Batch 2

IR Conforms Conforms

Residue on Ignition (ROI) <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. 10-4.5-105.5° C.

Specific rotation [o:]25539 +34.6° +35°

Organic volatile impurities

Ethanol Not detected Not detected

Ethyl acetate Not detected <0.05 ‘/0 W/w

Hcptane <0.05% w/W <0.05 % W/W

Diethanolamine Positive Positive

 

Ex. 1001 (‘"393 Patent’) at9 E><.1029:Stead\r|\Iled\«. UnitedThe~:a_oeutic5; |PR2U16—0OO06

EX. 1001, ‘393 Patent

COH3, {L50-65
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Key Scientific Coracepts

HLPC and Purity

 
 
 
 

 

During the initial analytical method validation for the treprostinil assay, the results indicated

that ..'=:.=..-=-t . '. '- .1 ': Our specifications of97.0-101.0% were

centere at 99% purity or the AM. When the process for the manufacture of treprostinil was

instituted in Silver Spiing, it was observed that the purity of the treprostinil improved to close

to 100%. From a statistical stand-point, 3?-xi -:: : .- _... 1.’ . :__.-;:_..:. -

in an OOS on the high side (considezing a two sigma range) when the upper limit of the

specification is 101.0%. Scientifically. .. .-.- . . 7. I g. -. - -

  

 

 

 

 
 

  rin development in Silver Spring, it was observed that there were

3 UT Ex. 2006

Steadylvled v. United Therapeutics

|PR2U16-00006

EX. 2006 at 3

EX. 2006 at 3 Ex.1029;SteadvMedv. Ur1itedThe:'a_oeutic5; |PR2016—O0OO6 18



3 Overview
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Overview

Independent Claims

Claim 1

What is claimed is:

1. A product comprising a compound of formula I

 
 

 

H Y,—c—c— 7
R

II II
M, L,
OH

H

O(CH2)..,COOH

or3:wherein said
product is prepared by a process comprising

(a) alkylating a compound ofstructure II with an alkylating

agent to produce a compound of formula II],
 
 (b) hydrolyzing the product of formula III of step (a) with

a base, 
 Ex. 1001 (‘"393 Paten

 

(c) contacting the product ofstep (h) with a base 13 to form

a salt of formula 15.

Y C C R as)H 1- — — 1
|| II

M1 L1

OH dH11

H39
H

O(CH2)wCOOe

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

act to orrn the compound of formula I.

Ex.1D29';5teadvMed v. United Therapeutics; |PR2016—UUOD5
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Overview

Independent Claims

Claim 9

9. A product comprising a compound having formula IV

(IV)

 
m~ 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)hyd1-olyzing the product of formula VI of step (a) with
a base,

 
 

 

 
 
 

 

  

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

a salt of formula IV,, and

(IVE)
HO

 

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

Therapeutics; |PR2016-D0006
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Overview

Prior Art: Moriarty
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Overview

Prior Art: Moriarty

EX. 1004 (“Mon'an‘y’j at 1'3
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Overview

Prior Art: Phares

EX. 1005 (“Phares”) at 99 {Claim 49),‘ EX. 1001 at 6 {‘393 Patent) coI.8. ff. 47-68.

(C) contécting the product ofstep (b) with a base B such as
diethanoiamjne to for a salt of the following structure,
and

H0

  
 

.uIII IIOH

ea NH;(CH;CH;0HIj;

(cl) reacting the salt from step (b) with an acid such as HC1

to form the compound of formula IV.
In one embodiment, the purity ofcompound of formula IV

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

Ex. 1D29;SteadvMed V. United Therapeutics; |PR2D16—UOU06
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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:

TERX,

FA]-If (52) ITS=T0—

where T5, is the sample temperature, To 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

5H,: is the enthalpy of fusion of the pure compound. According to the equation, a plot of Q

versus 1/F should give a straight line whose slope is proportional to X, (Brittain et al., 1991).

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

EX. ‘I027 (“Byrn Chapter 5’) at 5.  



Overview

Prior Art: Phares

EX. 1005

The thelmal data for-are shown in Figure 21. The DSC thermogram

(Sample ID 1557-17-01) shows a single enclotherma  
 as-..".EI’.".}'.'.'»IT.;‘..'I;'?$........... weight loss up to 100 °C.-elm-In~a=-t—a.~..l.-am.»-..--van-vr::LnuI\:n.-..a.-u

‘damn-In-axw-1;

At this stage,i it-i—hIa “'5.
"'"“'"“"'”"'”‘"°""‘”"''”"  

""“"“"""‘°"““'*"°“'°°""' """" -There is no need of recrystallization. If it is less than 104°
mun-unu--'—1n.n-3-punuang,q.n..._...g..g,g,

‘M C., it is recrystallized in EtOH—EtOAc to increase the melting

point.

Data on Tregrostinil Diethanolamine Salt Hz] 1 WE. of Wt. offi-eprostinil _
Batch Benzindene Triol Dietha.noIa.mine Yield -
N0- (3) Salt (H) (3) (°/0) _

1 1 2 50 1 640 88.00 _
2 1250 152 8 82.00‘ —

EX. 1005 (“Phares”) at 91; EX. 1001 at 8 (‘393 Patent) coI.12. II. 43-68. Ex. 1D29;SteadvMed V. United Therapeutics; |PR2016—UOUU6 26



4 Anticipation

Ex. 1029; Stead\,rMed V. United Therapeutics; |PR2016—UUOD5



Anticipation

Independent Claims

Claim 9

9. A product comprising a compound having formula IV

(IV)

 
m~ 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)hyd1-olyzing the product of formula VI of step (a) with
a base,

 
 

 

 
 
 

 

  

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

a salt of formula IV,, and

(IVE)
HO

 

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

Therapeutics; |PR2016-D0006

 
 

 

28



Anficipdrion
Prior Art: Phares

EX. 1005 (“Phares”) at 99 {Claim 49),‘ EX. 1001 at 6 {‘393 Patent) coI.8. ff. 47-68.

(C) contécting the product ofstep (b) with a base B such as
diethanoiamjne to for a salt of the following structure,
and

H0

  
 

.uIII IIOH

ea NH;(CH;CH;0HIj;

(cl) reacting the salt from step (b) with an acid such as HC1

to form the compound of formula IV.
In one embodiment, the purity ofcompound of formula IV

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

Ex. 1D29;SteadvMed V. United Therapeutics; |PR2D16—UOU06
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‘393 Patent/Phares Melting Points

Ex. 1001: '393 Patent Ex. 1005: Pha res

Example 3

“The DSC thermogram
Batch 1: 104.3-106.3 “C

(Sample ID 1557-17-01)

shows a single endotherm

at 107’ QC that is consistent

Exam '94 with a melting event (as _
*4 determined by hotstage microscopy)?’
Batch 1: 105.0-106.5 00 Ex. 1005 at91

Figure 21: “107.06 0C”

Batch 3: 104.7-106.6 “C wuznoa-'.I-IM'IJIlllllllI1I:LIIICllI|JII -'-\-...'.'.-..’- I"2"’-\}'  
Batch 2: 1045-1055 0c EX_m5m21

EX. 1001 at 8-9 ["393 Patent) COH2-13,‘ Ex. 1005 (“Phares’) at 91, 121 Ex. f10.19;SteadyMed United Tnesagjeutics: IPR2016-00005 30



Anticipation
Prior Art: Phares

 
 
 

 
  

 

 
 
 
 

   
 
 
 

 

WET
l1Nl'I'E|} STAIESQAYEII1 AND TRADBI.I.|lROI!1.CE

$EFDREI'fi'EP-\T£N'l'TR|.ll-vixn-\7Ea\L3QAR|I

IX. CONCLUSION s'::An'm1nL1'nhm‘:-an‘.
V,

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

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

same Form B crystal form as the '393 Patent (Ex. 1001), but a higher melting point .,a.mmc....mm.mam.m '5"REPLY

Lt:i!Bog'PaannBnmt"

than most of the '393 Patent examples, Phares necessarily discloses a salt ofat least ::;€'.::=,':.#:~=",...,=:.°=a..Y-0.Bwi I-150
AIHHWHVA 21.“!-IIW

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

 

EX. 1022 (“Rogers Declaration’? at 40 Ex. 1U29;Stead\,rMed v. United Therapeutics; |PR201t':—UODD6 31



Prior Art: Phares

Dr. Williams declared identical polymorphs might have different melting points, depending

on how they were made.

THE WITNESS: Yeah. 80 I'm not a polymorph expert.

Ex. 2059 (Wfllfains Dep.) 158.17-18

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

organic molecules?

A. No.

EX. 2059 (Williams Dep.) ’i56.'25—i57.'2

Ex. 2059 (“Williams Deposition Transcript’? at 156-58 Ex. 102$"; Stead-,.-l.»le-:13 I_J".itE'd T'1e'a:)e_;t::5‘ l3'R2L‘I’_=Eu-FJOIJCJEI 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. I think that's fair.”

Ex. 2059 (l/l/iiiiams Dep.) 180517-20.

EX. 2059 (“Wi.-‘Hams Deposition Transcript’) at 180 Ex. 102$";Stead-,-lylé:-:f I_J-niteciT'Ve'a:)e_;t::5‘ It-R2cu;=3.-0-3-Joe 33



Arriicipcxtiora
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;SteadvMedv. United The.:'a_oeutics; |PR2016—O0OO6 34



,<\._ 1 ‘s- _. ...\‘ .. 4? _._‘ r_._._\,. __-c- n ,. _-.., \
/ 1. J P, _z x ‘:1 _J 5» xi} _.- -. \....a . }c..-’ '~,-'4. .- ‘us/‘

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 80¢ as opposed to 88 to answer that

question.”

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

Ex.1029:Stead\r|\Iled~.«. United TherarJeutics; |PR2016—0OOO6 35



AflTiCipC]TiOh
Prior Art: Phares

am
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EX. 1005 (“Phares”) at 42 Ex. 1U29;Stead\,rMed v. United Therapeutics; |PR2016—{}DUD6



An’ri<:ipoI’rion
Prior Art: Phares

R9

 /\/\/\/‘\ .5.
OT!-[P

OCH3
g 11- H

 
Q R= TBDMS

 
Q. Okay. So what we see here is there's an

alkylating step (a) and hydrolyzing step (b) on

page 42 of the Phares reference.

A. Yes.

Ex. 2059 (Williams Dep.) 190: 16-19

Ex. 1005 (“Phares’3 at 42; Ex. 2059 (VI/mfams Deposition Transcript) at 190. Ex. 1D29;SteadyMed V. United Therapeutics; 1932015-some



Aniicipoliion
Prior Art: Phares

 

 
  

 

  
 
  

 
  

 

 
 

 
 

UNITE: srnrlamfnfinan ll1:m.EH.uu: arm!

55. Second, Phares also details the same Claim 1 and 9 steps (a) or (b) asluwli I'M! nI'E:rr1'r.I.u .n.\:uuIIt.u. IDAID

were used to make treprostinil in the ‘£17 Patent and Moriarty reference, but
FIEADTBEDLW.

. .':ati:r_up_u|u-:IIlIJ.uninn1';- ln'I&II_ '— -_
applies them to make (-)-treprostinil, the enantiomer of (+)- treprostinil (Ex. 1005,

...~...
=1--mu.‘-.'_:
hne|sEh.I.4MJ!3 p. 42). The '393 Patent and prosecution history admits using these steps (a) and (b)

nu:'|J.I|.\l'rDc: arltrnar n.wniI-11!! :6 1119!? of rumba:NIDTEIPAIYBILI1 ‘or
cu:I'.IIs| -::on'.s.rA'::.\Ti W

- nfiunuumnomnwuuvulufilnnni

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

Moriarty (Ex. 1004), tl1e ‘I17 Patent (Ex. 1003), and U.S. Patent No. 6,441,245" uuauituuanciutnnummeumm

)I|i.|iIw'PuI3ouI‘auliuiunwuinouuus Pumml1hbnd|:0I'IuP.DBn1!-I30Mn.InIi|||"A:I.|i3-IIM

H" "‘.I.E.T:.I"..:7’...."*.;.'T£ (Ex. 1013) by reference, and coI.7, lines 17-20 (describing '245 Patent's process as

fl$__;':jd'-;:m‘:,;°:°{:;‘_*:f-,";Pj_'_~‘*"'='“’ the same as in the '393 Patent); See also Ex. 1002-1, p. 109).

2...-»......«u.-um

 
""'""""'"'" Ex. 1009 {Winkier Ded.) fi 55 at 21
 

EX. 1009 (“VI/inkler Decl”) at 21. Ex. 1U29;Siead\,rMed u. United Therapeutics; |PR2016—UOOD6 33



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 80¢ as opposed to 88 to answer that

question.”

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

Ex.1O29:Stead';r|\Iled'-.4. United TherarJeutics; |PR2016—0OOO6 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 API as compared 
to the prior art products. Thus, the court did not err

in disregarding the process limitation in its

obviousness determination.”

Purdue Pharma LP. v. Epic Pharma, LLC, 811 F.3d 1345, 1354 (Fed. Cir. 2016}

Ex. 1029: Stee.d';r|\Iled '-.4. United The:'arJeutic5: |PR2L”I16—0OOO6 40



A.rflricipC:‘i‘i0ra

Impurity Profiles Not Different

  SPECIFICATIONS RESULTS‘ 

  

   
  

  
  
  
  
  
 

 

 TESTIREFERENCE
Ex. 1004: Moriarty

Chromatographic Purity (E-IPLC}
NB 1, LDR 63 — 72

  

H No! more than 0.5%
H Nut more than 0.5%

 No! more than 0.2%
3 A590 Not more than 1.0%

 Not more than 0.2%
Treprostinil Ethyl Ester «Not more than 0.6%
750W93 Not more than 1.5%

75lW93 Nflt l'I10i'C than Ex at 5

Umdennfied Not more than 0.1 /1: AU(. each (Prior Art 12/23/2003)

stinil as the free acid accord'n in claims I 10

Ex. 1001: ‘393 Patent

.

impurities (H?LC]

 

Tr rostinil fieth E Ester Not more than 0.20% jar.
impurities (J-IPLC] _

rumnmunuesa W T
Impurities (HFLCJ .

new waved substances-I “‘°* ”“°""‘ "“’" 3*‘’°”’° “

Ex. 1002 at 249

(Walsh Declaration)

 
Ex. 2036 {“Phares’9 at 5; Ex. 1002 at 249 (‘393 Patent Prosecution) Ex.1O29:Stead~,I|\»1edv. Un1teciThera$3eutic5; |PR2016-00006 41



Anficipolfion

Impurity Profiles Meaningless

 
  
 
 

  Reslilts from HPLC Assa Results from HPLC Assa

 Average =

Standard Deviation =

 997i05%  m

Ex. 1021 at 5 (Moriarty, average of-45 samples) ..,..,.. . ..m...

EX- 1021 at 5 Ex. 1U29;Stead\,rMed v. United Therapeutics; |PR2016—UODD6 42



Antlcipoilora

Key Scientific Concepts: HPLC and Purity

During the initial analytical method validation for the treprostinil assay, the results indicated

that ..'=:-=._-=.: . '. -- .. .. . Our specifications of97.0-101.0% were

centere at 99% purity or the AM. When the process for the manufacture of treprostinil was

instituted in Silver Spiing, it was observed that the purity of the treprostinil improved to close

to 100%. From a statistical stand-point, 3?-xi -:: : .- _... 1.’ . :__.-;:_..:. -

in an OOS on the high side (considering a two sigma range) when the upper limit of the

specification is 101.0%. Scientifically, ‘- ” ' - '- " r- '- ' "

 

 
 

 
 
 

.,‘,':| ' .’ I- _.‘-_| \ I 1| - . -- __~_...,_ 

 

 
 

 

 

 
  

    
rin development in Silver Spring, it was observed that there were

3 UT Ex. 2006

Steadylvled v. United Therapeutics

|PR2016-00006

EX. 2006 at 3

EX. 2006 61' 3 Ex.1029;SteadvMedv. Ur1itedTlie:'a_neutics; |PR2016—O0OO6 43



No Functional Differences

""[|]fthe 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 LP. v. Epic Pharma, LLC, 811 F.3d 1345, 1354 (Fed. Cir. 2016}

(cites and internal quotations omitted) (emphasis added}

Ex. 3.U29:3T.E'.d(1"ylvlE£(l'-.#. United Tiwerapeuticsi |PR2L‘I16—00OO6 44



Andricipoiion
No Functional Differences

m':|'_::TM':' Q. Do any of the —— as far as you know, any of these particular impurities have
pH,D deleterious biological consequences?

THE WITNESS: I'm not a clinician, so I don't know.

BY MR. POLLACK:

Q. You don't know?

A- ' donrt k“°W- Ex. 2059(Wi!!icrms Dep.) 47:4-13

ROBERT R_ Q. Do you know if any of these listed chromatographic impurities have any adverse
RUFFOLDI effects In humans?
PH.D

BY MR. POLLACK:

Q. And if so, what are they?

THE WITNESS: I don't know. What i 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

tT‘3F3T05ti“”- Ex. 2058 (Ruffoib Dep.) 257:22-253:9

Ex. 2059 {Williams Dep. at 47; Ex. 2058 {Ruffofo Dep.) at 66 Ex. 1029; Steadv|’\.'led'-J. United Therapeutics: |PR2016—O0006 45



Anticipation
No Functional Differences

C(Il‘l'.fllN§ QRDTECTTUE CIDER IIAYERLIL
rruwmw nw.. - wnw muwwrxus cu-av-anal.n..u.:.. nunu...-t _ cum! u... .

1 wrrill anti: ntaurmntnnnemm cffise
I avvitzuxralimwnutuaawsuwuo

1 erEAI:NIIEo ml.
5 Bunn-

1 |II'l'E0l'H£|'lo\l‘EUTC5D0|UOHo“'Ul
0 nauuounu

l|'l cu. rnenisnmoa run-vi IAar.huI

I! -nnso nsmslhouar
RDMRI R. HUPPOW. JR. PID

IE mmsuunfiwmmannuu
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Enlarge:
3 I

woman,-
nnmnwIl|«.|'.‘E9.u|Il Juana n-msht

mu umu manning WI?” A um. anon anon Dunn!in mm: lmwo. In nu . in men 11111151-5!!!3-:

 

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

ROBERT R. RUFFGLD, PH.D

Q. Okay. And i make another batch of treprostinil APl and I 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 (Ruffo.-‘o Dep.) 160: 1 7-24

Q. is there 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.1EJ29;SteadvMed v. United Therapeutics; |PR2016—UOOO6

Ex. 2058 (Ruffolo Dep.) 315:5-23

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

4?



5 Obviousness
Phores and Moric:1r’ry

Kowokdmi cmd Moriarty

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

Ex.1029;Stead\,rMed U. United Therapeutics; |PR2016—UOO[]6



5 Obviousness
— Phores and Moric:1r’ry

Kowokdmi cmd Moriarty

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

Ex.1029;Stead\,rMed U. United Therasaeutics; |PR2016—UOO[]6



Obviousness: Pholres & I\/\orioIr’ry
Motivation to Combine

CDHYAINS PRD'l'E.C1'lVE ORDER MAYEIIIAI.

TIEIIIED 513.125 variant ARI) raanmastx nrrrcl.
SEEORI ‘IE fiflillii‘ ‘1'1I.\l. MID 2.93131. BO..‘.P.D

STLRDEHED 119..
Eenxnioner.

va.
1:l:In'L'.II 11l.KEi.El'D'1IC5
Cflfifiliflllrlfiflu

Faean: Dunn.

Vl'.D!D?J|.?!'.|D DIPOSHIOII 0.‘ I00!!! I4. I-‘!L'.1A.'!S. PEA}.

!‘x.1.d-Iv. Nuts: 36. 20.15
9:39 1.1:.

12:35 El Claim: find.
san Ineqo. cnlttocnia

R99:-ud MI:
llmmr Linn ?a1|'.«er
633 Na. 7703, Cllttfaufl L:vQHe:I RIDOIM:

lllll Dunn: 3199:“!!! 505-. I U25. Ilfll. SIPPOIE Castles’ (:11.'I55'-‘-393!

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

950 ILLTH avenue. IIEII Yuk. H‘! LEIEB
P-I mamas

3u30yInIn:Iv.UIIlI¢11IIfloIwcs

Ex.1D29;SteadvMed V.

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 trepxostinil

is the Moriarty method, Exhibit 12; right? Is that

fair?

11 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 technique to make treprostinil

in 2005?

MS. I-"JASPER: Objection .

THE WITNESS: It was in the literature.

It wasn't buried in some obscure journal. So, sure,

it was available.

331' MR. POLLACK:

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

A Yes .

 
United Therapeutics; |PR2015—0DDD6

.; 2059 (wmiams Dep.) 240:2-7

. 2059 (wiflfarns Dep.) 244510-21.

50



Obviousness: Pholres & I\/\orioIr’ry

Reasonable Expectation of Success

 
  

 
 

CDHYAINS PR9'l'E.fl'|'lVE ORDER MATERIAI. ‘ ‘
Q Sure. I understand. I'm not disagreeingTIEIIIED 513.125 variant ARI) raanmastx nrrrcl.

SEEORI ‘IE fiflillii‘ ‘1'1I.\l. MID £93131. BO..‘.P.D
with you on that. I'm just saying, you told the

"“”"w"°" Patent Office that these two differed. And one ofEenxniongr.
va.

the ways they differed was one was 99.0 and the
D:In'L'.II nlxnurmxcs
Cflfifiliflllrlfiflu

other was 99.7. Now we see that both are 99.7. Howcan Iikzuxe-uuuous thuar. B.a97.3n1

does that jive with acceptable scientific Conduct?

VLDEDEJEZD DIPOSHIOII 0.‘ I00!!! I4. I-‘!L'.1A.'!S. PEA}.
A Well, the -- again, the '393 batches were

produced without chromatography. So_

Q Of course.

A 

!‘x.1.d-Iv. Nuts: 36. 20.15
9:39 1.1:.

12:35 El Caatma find.
san Ineqo. cnlttocua

R99:-ud MI:
llmmr Linn ?a1|'.«er
633 Na. 7703, Cllntfaufl L:vQHG:I RIDOIM:

lllll nun»: RIDHIIIIW 505-. I U25. Ilfll. SIPPOIE Castles’ (:11.'I55'-‘-393!950 ILLTH avenue. IIEII Yuk. H‘! LEIEB
P-I u'r|=_unse

8Iua0yIln:Iv.UIIlI¢1'lIIfloIwcs
Ex. 2059 (wmrams Dep.) 94.-1-12.

 

Ex. 2059 (Williams Dep.) at 94 Ex.1D29;SteadvMed v. United Therapeutics; |PR2016—U[}DD6 51



Obviousness: Pholres & I\/\orioIr’ry

Reasonable Expectation of Success

 

  
  
 

  Reslilts from HPLC Assa Results from HPLC Assa

 Average =

Standard Deviation =

99.7 i 0.5 %

Ex. 1021 at 5 (Moriarty, average of46 samples)

Ex. 1021 at 5 Ex. 1U29;Stead\,rMed v. United Therapeutics; |PR2016—UODD6 52



Obviousness: Pholres & I\/\orioIr’ry

Reasonable Expectation of Success

IOC,-me
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5 Obviousness
Phores and Moricurfy

— Kowokomi cmd Moriarty
Dependent claims 6, 10, 15, 21, and 22
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Obviousness: Kolwolkolmi & Moriolrfy
Motivation to Combine
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Obviousness: Kolwcikolmi & Moriarty

Motivation to Combine ..,....._m --..:,j:-..;

Ex. 1007 (“Kawakami”) at 4 Ex. 1D29;SteadvMed v. United Therapeutics; |PR2016—UOOD6
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Thus, establishment of an efficient and industrially viable method of separating isomers

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

phannaceutical products.

In view of the above, the inventors conducted an examination ofvarious 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 dicycloliexylamine salt of
lhifiiilll .wIflfl9CDlIlI IjtIa‘wm—
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a methancprc-stacyclin derivative [1] obtained thereby.
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Motivation to Combine

”[|]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

NHapplication is beyond his or her skil

KSR .-'nt’lCo. v. Teleflex lnc., 550 U.S. 398, 417 (2007).

Ex. 1029: Steadylvled v. United Therapeutics; lPR2U16—0OOO6 57
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Reasonable Expectation of Success

CONTAINS PROTECTIVE ORDER MATERIAL
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Q. How long has crystallization been around as a method of purification?

THE WlTNESS:l don't know how long it's been around.

Q. Before 2007?

A. Oh, yes.

THE WITNESS: Yes.

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

THE WlTNESS:Yes, I did.

Q. Whatcourse did you —— in what course did you learn about that?

THE WITNESS: The inorganic chemistry, organic chemistry, physical chemistry,

medicinal chemistry, pharmaceutical chemistry, analytical chemistry.

Maybe some others.

Q. And when did you go to college?

A. In 1968 I started. In 1968.

Ex. 1029: Steadylylecl '-.4. U-“iited The:'arJeutic5: lPR2CI16—0OOO6 58



Obviolusnegsz |<iolwoll<omi & lvloricirly

Reasonable Expectation of Success

 

 

 
 
 
 
  

  

CONTAINS PROTECTIVE ORDER MATERIAL
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: wommmnmmnmmmm Q. Okay. Was —— was there any kind of list of what impurities were in the

E treprostinil made in the '393 patent?
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]; Q. In the patent itself?

:2 A. Without reading the whole thing, I see primarily purities of the parent
I6 wd:onSonmiGoodiI¢n&f-Imam _ _ _ _ _ _

., .,m......w.s...=-..,.. compound, which is what I believe the invention is related to. And --I8 Wash" .l)C2m0E _

.... "M and so I see comparisons between the old process and new process
211 rimy_m.mi9.m1a _ _ _ I I _ _ I
3 5:29am with purities, but —— butt dont see, unless We missed it, l don t see

2; the impurities.24 Repanenm;

25 mm-o.v~vw.cnmMR Joann.-we EX. 2058 (Buffalo Dep.) 23-4:25-2353.12
u Duh: ‘Bogart ca:-p.. I i:I.i. Inga! supp-an cuwpunyn -rimu manna. rent. Fl mm: (212) 91-555:P.I magmas

sincmflcioou-.i.ii-inon1'hra1IIiiuu

 

Ex. 2058 (Ruffolo Dep.) ar6O Ex.1029;SteadyMedv. UnitedThera_oe1itic5; |PR2016—00OO6 59



Obviousness: Kolwolkolmi & Moriarty

Dependent Claims 8 & 16

I

IlllllggmglllulClaim 8 Claim 16

 
16. The product of claim 9, wherein the process does not

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

include purifying the compound of formula (III) produced in

step (a).

Ex. 1029; Stead\,rMed V. United Therapeutics; |PR201t':—{]0DD6

 
60



. ‘./ 9

Dependent Claims 8 16 d

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

Ex.1O29:Stead';r|\Iled'-.4. United The:'arJeutics: |PR20l6—0OOO6



5 Obviousness
Phores and Moric:1r’ry

Kowokomi cmd Moriarty

Dependenf C|<:1ims6, 10, 15, 21, and 22

Ex. 1029; Stead\,rMed U. United Therapeutics; |PR2016—UUOD6



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
Phores and Moricurfy

K.c1wc:1l<c1micmd !\/\oric1r’ry

— Dependent C|c1ims6, 10, 15, 21, and 22

Ex. 1029; SteadvMed V. United Therapeutics; |PR2016—UUOD5



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

Kawakami with Moriarty, Phares and Ege

1.. a.

‘mug;  
 

 

  
 
 
 

6._'1’he product of c}ai1:r1 1, wherein the acid in step (d) is
I-1C1 or H2504.

15. The product ofclaim 9, wherein the acid in step (d) is
HC1.

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. 1007 (Kawakami), Ex. 1004; Ex. 1008 (Ejej, Ex. 1005 (Phares), Ex. 1001 Ex. 1029;SteadyMec| v. United Therapeutics; 113122015-ooooe 55



Obviousness: Dependent Claims 6,. l0, 15,. 21 & 22

Kawakami with Moriarty, Phares and Ege
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Obviolusness: Dependent Clclims 6, l0, i5, 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 LP. v. Epic Pharma, LLC, 811 F.3d 1345, 1353 (Fed. Cir. 2016)

Ex.1029;Stead\,rMed V. United Theaaoeutics; lPR2016—O0OO6 67



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

 
  
 

  
 

  Results from HPLC Assa Results from HPLC Assa

 Average =

Standard Deviation =

99.7 1- 0.5 %

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

Ex. 1021 at 5 Ex. 1U29;Stead\,rMed v. United Therapeutics; |PR2016—{]0DD6 58



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[ and the resulting

methanoprostacyclin derivative exhibits excellent crystallinity compared with substances not

Eaccording to the present invention. ‘*3
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Obviousness: Dependenf Claims 6,. 10,. 15,. 21 & 22
Prior Art Used Same Process

Ex. was (“Eje”) at 3

Carboxylic acids that have low solubility in water, such as beuzoic acid, are

tonation of the carboxylate anion ‘DEregenerates the water—inso1ub1e

acid. These properties of carboxylic acids  roI11

(p. 95). Pro~

reaction mixtures containing neutral and basic compounds.

Na!-ICO, or
NaOH

0 H20 0

COH CO‘ N:-1*Q“ 5 to“
RC]

30
benzoic acid

covalent.
insoluble in water

H

sodium benzo ate

ionic,
soiubie in water

Ex. 1029; SteadvMed V. United Therapeutics; |PR2016—UUOD5
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Obviousness: Dependent Claims 6,. 10,. 15,. 21 & 22
Prior Art Used Same Process
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Ex. 1009 (‘Wfnkler Declaration”) at 15

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

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

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

carboxylic acid, as disclosed in steps (c) and (C1), is standard chemjsny purification

— i.e., organic chemistry 101.

Ex. 1029; Stead\,rMed V. United Therapeutics; |PR2016—UOOD6
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Obviousness: Dependenf Claims 6, 10, 15,. 21 & 22

Kawakami with Moriarty, Phares, and Eye

 
u. ....................m.......... ....... ......._..-.....: ..........L

miHg;  
10 . The product ofclaim 9, wherein the purity ofproduct of

step (d) is at least 99.5%. ‘

Ex. 1007 (Kawakami), Ex. 1004, Ex. 1008 (E§e), Ex. 1005 (Phares);Ex. 1001 Ex. 10:29; Stea::IyMed v. United Therapeutics; \PR2D16—0DD06 72



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

 
  
 
  

  Results from HPLC Assa Results from HPLC Assa

 Average =

Standard Deviation =

99.7 i 0.5 %

Ex. 1021 at 5 (Moriarty, average of-45 samples) ..,..... . ..,_.

Ex. 1021 at 5 Ex. 1U29;Stead\,rMed v. United Therapeutics; |PR2016—{]0DD6 73



Obviousness: Dependenf Claims 6,. 10,. 15,. 21 & 22
Prior Art Made Same Product
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Dependent Cloims 6, l0, l5. 2l & 22

Conclusions

1. No structural differences

2. No functional differences

3. Process of adding acid is

"organic chemistry 101”

17' Steatiylvleci '-.4. Unit

4. Additional process step makes

same product as independent

claims

5. Prior art purity > 99.5%

6. Claims 6, 10, 15, 21, & 22 obvious
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“Comprising” “Product”sw.-:-Ptiur vnsoou —FRI1TDCY'|“£ o¢ns|uv\T:n.IJ.l

 
The claim lerm "p1'ociucL" as it is used in the ‘393 patent, does not

5 mclud-mg: but not llmlted to‘ J‘ ' require construction because the claimed “product” is defined by the
limitations recited in the challenged claims. This is cvidcncecl by

 
institution Decision, Paper No. 12, at 13 ‘institution Decision, Paper No. 12, at 12
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Claim Construction

“Comprising”
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The expression “comprising” means “including but not

limited to.” Thus, other non-mentioned substances, additives,

carriers, or steps may be present. Unless otherwise specified,6‘ 99

a or “an” means one or more.

' '39.? Patent) co!.'4"'[23-26
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“Product”

coNTAInsrEu1"EcrN'EoRDEfiuArsRmL

A. Because chemists use the word "product" in two different contexts, routinely.

0.. Okay.

A. There's a molecular structural context; okay? So if I 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?

0.. Okay.

A. And if I 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.

(1. 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?

A. I don't recall it being defined, other than its plain, ordinary meaning as it's understood, as I

just explained.

Ex. 2059 at 248:4-249:6 Ex. 1029-; Stead-,.-lvle-:13 I_J-'.iteo' Tue 5. IDR2u;c'.-rJu:n~3o=5 79
 



Claim Construction

“Product”
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require construction because the claimed “product” is defined by the
warm runs; Farrurr A3-1! rxnnnluut umrr

Jtsrou I'll: waist l'Iu.\:. axb»fi..o\I. has

limitations recited in the challenged claims. This is evidenced by
yrmnvuznrm.

Pcmnueu.
3!

independent claims 1 and 9, which recite “[a] product comprising . . . , and
U.‘4'ITD'lI|'5uLPi|.'1'|C1(9I.!¢:I'l.RTBJc¢.Pnuuo-an

can-1n_~mo.mm
HIuu_m_mn:

go on to define the essential elements of the claimed product. Thel'l¢flw'|.0IoU4lGR.Ef3i mr crwaq.
rmuumr nw.Law..u..:a.mh "mum
l|n\II.D‘I(.sJ-nluulrlu-Plswnlhufl """ '9 ‘mu transitional term “‘comprising’ is a term of art used in claim language which

:::'__L‘”.;:f“$ilTT;LT&TJ?J means that the named elements are essential, but other elements may be
NL'|Ev'—PL'B.L1("-'ER5.lDN mntezm‘ lnflflewnfi II‘lcKI$Ici Thu «#3019!

added and still form a construct within the scope of the claim.” Genenfech,

Inc. V. Chiron Corp, 112 F.3d 495, 501 (Fed. Cir. 1997); see also Ex. 1001,

|.IlI%d&lhIl'.
gun-chin:-u—nm¢u_a—apu|n ‘nuuunnioauum-muprnu;-'uuneuuzu¢ incl-'-nnpp-as
umllion-Mann lIIwuaI.hIon1rotIu'uII'|I

‘ .n.1-|n||n.n.a-n-nn'-nmupKI-d—- a-uhInn ainau;-t.III [Jun 5)! mntcli. mnnvdwk ml.
aza-ziflnfivbgwuupunurwuua-ugunau uh!-n TM
¢I9wH¢ladIu$dQ!$IIfl°‘F-fibhfionnmaf
an-1--punnrugpuuumnnuay nu-uula-mu-u.

umnucnumcmunoynwuenin-u-ansungu
'.mpuunuapmanummq-maummunounuy
naau._i..dn.-oa-~,-.d\.1.- rue-qinhrpwnsnun-:
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‘wan-uh-cairn-dulswrwneiusennuuum an
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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. 
II
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Conclusions

Ex. 1029; SteadyMed V. United Therapeutics; |PR2016—{}DDD6



Claims 1-5., 7.8; 11-14,. 16”-HZHO

Conclusions

1. No structural differences

2. No functional differences

3. No separate argument for dependent

claims

Ex.1029:Steed',:ivled'-.4. United T*we:'a;Jeutic

4. Phares anticipates

5. Moriarty and Phares or

Kawakami make obvious

51 |PR2CI16—0OOO'5 82



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

Conclusions

1. No structural differences

2. No functional differences

3. Process of adding acid is "’organic

chemistry 101"

Ex. £029: Steadxllvle-:l |J"ui ted Tfie"

4. Additional process step makes

same product as independent

claims

5. Prior art purity > 99.5%

6. Kawakami, Moriarty, Phares, Eée

make obvious
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