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1. A pharmaceutical batch consisting of treprostinil or a
salt thereof and impurities resulting from (a) alkylating a
benzindene triol, (b) hydrolyzing the product of step (a) to
form a solution comprising treprostinil, (¢) containing the
solution comprising treprostinil from step (b) with a base to
form a salt of treprostinil, (d) isolating the salt of treprostinil,
and (e) optionally reacting the salt of treprostinil with an
acid to form treprostinil, and
wherein the pharmaceutical batch contains at least 2.9 g

of treprostinil or its salt.

2. The pharmaceutical batch of claim 1, which has been
dried under vacuum.

3. A pharmaceutical product comprising a therapeutically
effective amount of treprostinil from a pharmaceutical batch
as claimed in claim 1.

4. A pharmaceutical product comprising a therapeutically
effective amount of a salt treprostinil from a pharmaceutical
batch as claimed in claim 1.

5. The product of claim 4, wherein the salt is the dietha-
nolamine salt of treprostinil.

EX1001 (901 Patent), 17:24-18:29; Paper 12 (POR), 1.

CHALLENGED CLAIMS OF THE '901 PATENT

6. A method of preparing a pharmaceutical product from
a pharmaceutical batch as claimed in claim 1, comprising
storing a pharmaceutical batch of a salt of treprostinil as
claimed in claim 1 at ambient temperature, and preparing a
pharmaceutical product from the pharmaceutical batch after
storage.

7. A method as claimed in claim 6, wherein the salt of
treprostinil is a diethanolamine salt.

8. A method of preparing a pharmaceutical batch as
claimed in claim 1, comprising (a) alkylating a benzindene
triol, (b) hydrolyzing the product of step (a) to form a
solution comprising treprostinil, (¢) contacting the solution
comprising treprostinil from step (b) with a base to form a
salt of treprostinil, (d) isolating the salt of treprostinil, and
(e) optionally reacting the salt of treprostinil with an acid to
form treprostinil.

9. A method as claimed in claim 8, wherein the salt of
treprostinil is a diethanolamine salt.

UT EX2036
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



CHALLENGED CLAIMS 1-9

= Ground 1: Obviousness over Phares

= Ground 2: Obviousness over Moriarty in view of Phares

UT EX2036

Paper 1 (Petition), 2-3, 25; id., 29-48 (Ground 1); id., 49-75 (Ground 2); EX1002 (Winkler), 162-141 (Ground 1); id., §1142- DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

238 (Ground 2); Paper 12 (POR), 1-2, 27-51 (Ground 1), 51-66 (Ground 2).



GROUNDS FOR INSTITUTION

= Ground 1: Obviousness over Phares

Claims 1-9, no demonstration of reasonable likelihood of obviousness

= The “best course of action here is to permit the parties to fully develop the record
during trial before resolving these disputes.”

= Ground 2: Obviousness over Moriarty in view of Phares
Claims 1-5 and 8-9
Claims 6-7, no demonstration of reasonable likelihood of obviousness

= “we are not persuaded”

UT EX2036
Paper 7 (Institution Decision), 22-28 (Ground 2, claims 1-5 + 8-9), 28-29 (claims 6 + 7), 30-31 (Ground 1). DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



LIQUIDIA FAILED TO
CARRY ITS
BURDENS




LIQUIDIA HAS FAILED TO PROVE ITS PRIMA FACIE CASE

Neither Moriarty nor Phares teach an impurity profile.

Moriarty does not teach contacting a solution of treprostinil with a base to form a salt of
treprostinil.

Moriarty does not teach isolating a salt of treprostinil.

Phares does not teach a single reaction that yields even 1 gram of product after
purification, let alone a reaction relevant to treprostinil diethanolamine.

Neither Moriarty nor Phares teach storage.

Phares suggests instability due to polymorphs and hygroscopicity, drastically complicating

the manufacture, storage, and stability of pharmaceutical batches and products. UT EX2036

Paper 12 (POR), 27-51 (Ground 1), 51-66 (Ground 2). DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



7

LIQUIDIA'S SLOPPINESS IS FATAL TO THEIR PETITION

Didn’t establish that a translation was correct

Didn’t have sworn testimony from Dr. Winkler

Provided unintelligible testimony from Dr. Hall-Ellis

Didn’t establish that their art was actual prior art

Paper 31 (MtE), 2-10; Paper 12 (POR), 17-22.

UT EX2036
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



LIQUIDIA IMPROPERLY ATTEMPTS TO SHIFT BURDEN OF PROOF

» Petitioner bears the burden for: “In an Iinter partes review

Unpatentability over printed publication Instituted under this chapter,
prior art the petitioner shall have the

Collateral estoppel burden of proving a
proposition of unpatentability

by a preponderance of the

evidence.”
- 35U.S.C. §316(e)

UT EX2036
8 Paper 6 (POPR), 7, 57; Paper 12 (POR), 28-29, 48, 63. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



LEVEL OF
ORDINARY SKILL IN
THE ART




COMPARING THE PROFFERED POSA DEFINITIONS

= Dr. Pinal: Consistent with claims, specification, and asserted art

= Dr. Winkler: Self-serving and unsupported by evidence

= Dr. Hall-Ellis: Bizarre

UT EX2036
10 Paper 6 (POPR), 55-57; Paper 12 (POR), 1-2; Paper 25 (Sur-Reply), 13-16. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



DR. PINAL ACTUALLY CONSIDERED BACKGROUNDS OF THOSE IN THE

ASSERTED ART + REAL PROBLEMS IN THE FIELD

“ITlhe POSA In the relevant field in December
2007 would have been an experienced process
chemist or chemical engineer. This individual
must have had experience in the production
and manufacture of pharmaceutical

compositions and pharmaceutical products.”
- Dr. Pinal

11

EX2002, 1100; Paper 12 (POR), 22-27; Paper 25 (Sur-Reply), 13-16.

beakers during salt screening. However, prior to selecting a salt for development,
appropriate consideration must be given™ as to “whether the manufacturing process
can be scaled up, and what would be the relative case or difficulty in the scale-up
of different salts studied™), 168-69 (discussing how, the manufacturing route for
pharmaceutical synthesis “usually is quite dilTerent™ than that used by a discovery
chemistry group).

99, Moriarty highlights the difficulties in adjusting a procedure based on
general organic chemistry to a larger production scale for pharmaceutical
manulacturing purposes. See EX1009, 3 (describing a synthesis of treprostinil that
provided “low level of control of stereechemistry,” which “led to significant
separation problems in obtaining the final product and could not be used to fulfill
our scale-up needs [or development of UT-157). As evidenced by Moriarty,
pharmaceutical chemical production at-scale, especially [or ultra-pure products at
batch scale, is significantly difTerent from chemistry on the henchtop, as would be

performed by an organic or medicinal chemist.

100. Thus, in my opinion, an organic or medicinal chemist is not an
priate definition for the person or ordinary skill in the art. Neither is a
organic chemisiry student or an individual with a bachelors with five
vears’ experience in organic or medicinal chemistry. Rather, the POSA in the

relevant field in December 2007 would have been an experienced process chemist

-48-
IPR2020-00770
United Therapeutics EX2002

TPRZUZ0-007 7

0

United Therapeutics EX2002

UT EX2036

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




DR. PINAL'S OPINION IS SUPPORTED BY EVIDENCE

“[T]he majority of medicinal chemists working in
the pharmaceutical Industry are organic
chemists whose main concern is to design and
to synthesize novel compounds as future drug
entities. While they focus on this challenging
primary goal, salt formation is often restricted to a
marginal activity with the short term aim of obtaining
nicely crystalline material. Moreover, chemists are
not explicitly trained in the various aspects of
pharmaceutical  salts and  their inherent

opportunities.” _ Stahl

12

EX2008 (Stahl), iv; Paper 12 (POR), 22-27; Paper 25 (Sur-Reply), 13-16; EX2002 (Pinal), 194.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



DR. WINKLER'S SELF-SERVING POSA DEFINITION

“[A] person of ordinary skill in the art
(POSA) of chemistry at the time of the
alleged invention would have a master’s
degree or a Ph.D. in medicinal or

organic chemistry, or a closely related
fleld.” - Dr. Winkler

13

EX1002, 1116-17; Paper 1 (Petition), 25; Paper 12 (POR), 1, 22-27; Paper 25 (Sur-Reply), 13-16.

Petition for fnter Partes Review of
U.8. Patent No, 9,604,901 B2

opinions.  To the extent I am provided additional documents or information,
including any expert declarations in this proceeding, I may offer further opinions.
IV. PERSONS OF ORDINARY SKILL IN THE ART
14. T understand that “one of ordinary skill in the art” is not a specilic, real
individual, but rather a hypothetical individual who is presumed to have known the
relevant art at the time of the invention. In delining “one of ordinary skill in the art.”
I have been advised to consider factors such as the educational level and years of
experience not only of the person or persons who have developed the invention that
is the subject of the case, but also others working in the pertinent art at the time of
the invention; the types of problems encountered in the art; the teachings of the prior
art; patents and publications or other persons or companies; and the sophistication
of the technology.
15, 1 have assessed the level of ordinary skill in the art based upon my
view of the prior art, the patent, and my over thirty years of working in the field of
ic chemistry.
Given the high education level of the scientists actually working in this
field, a person of ordinary skill in the art (POSA) of chemistry at the time of the
alleged invention would have a master’s degree or a Ph.D. in medicinal or organic

chemistry, or a closely related field. Alternatively, a POSA would include an

Liquidia - Exhibit 1002 - Page 8

Liquidia - Exhibit 1002 - Page |

UT EX2036

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




DR. WINKLER'S SELF-SERVING POSA DEFINITION

“I| have assessed the level of ordinary skill
In the art based upon my review of the
prior art, the patent, and my over thirty

years of working In the field of organic
chemistry.” - Dr. Winkler

14

EX1002 (Winkler), 1114-15; Paper 1 (Petition), 25; Paper 12 (POR), 1, 22-27; Paper 25 (Sur-Reply), 13-16.

Petition for fnter Partes Review of
1.5, Patent No. 9,604,901 B2

opinions.  To the extent I am provided additional documents or information,
including any expert declarations in this proceeding, I may offer further opinions.
IV. PERSONS OF ORDINARY SKILL IN THE ART

14. T understand that “one of ordinary skill in the art” is not a specilic, real
individual, but rather a hypothetical individual who is presumed to have known the
relevant art at the time of the invention. In delining “one of ordinary skill in the art.”
I have been advised to consider factors such as the educational level and years of
experience not only of the person or persons who have developed the invention that

is the subject of the case, but also others working in the pertinent art at the time of

the invention; the types of problems encountered in the art; the teachings of the prior
art; patents and publications or other persons or companies; and the sophistication
of the technology.

15. I have assessed the level of ordinary skill in the art based upon my

iew of the prior art, the patent. and my over thirty years of working in the field of
organic chemistry.

16, Given the high education level of the scientists actually working in this
field. a person of ordinary skill in the art (POSA) of chemistry at the time of the
alleged invention would have a master’s degree or a Ph.D. in medicinal or organic

chemistry, or a closely related field. Alternatively, a POSA would include an

Liquidia - Exhibit 1002 - Page 8

Liquidia - Exhibit 1002 - Page |

UT EX2036
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



DR. WINKLER ASSUMES WHAT HE WAS OFFERED TO PROVE

“In deciding what the level of skill of the
POSA would be, | simply considered the
kinds of problems that — the types of
problems that are typically
encountered in organic and medicinal

~

chemistry.” - Dr. Winkler

UT EX2036
15 EX2026 (Winkler Depo #1), 41:10-23; Paper 1 (Petition), 25; Paper 12 (POR), 1, 22-27; Paper 25 (Sur-Reply), 13-16. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



DR. WINKLER'S UNSUPPORTED POSA DEFINITION

“I have been advised to consider factors
such as the educational level and years
of experience not only of the person or
persons who have developed the

Petition for fnter Partes Review of
1.5, Patent No. 9,604,901 B2

opinions.  To the extent I am provided additional documents or information,
including any expert declarations in this proceeding, I may offer further opinions.
IV. PERSONS OF ORDINARY SKILL IN THE ART

14. I understand that “one of ordinary skill in the art” is not a specilic, real
individual, but rather a hypothetical individual who is presumed to have known the
relevant art at the time of the invention. In delining “one of ordinary skill in the art.”
I have been advised to consider factors such as the educational level and years of
experience not only of the person or persons who have developed the invention that

is the subject of the case, but also others working in the pertinent art at the time of

nvention, but also others working in
the pertinent art at the time of the
iInvention...” - Dr. Winkler

16

EX1002 (Winkler), 1114-15; Paper 1 (Petition), 25; Paper 12 (POR), 1, 22-27; Paper 25 (Sur-Reply), 13-16.

e invention; the types of problems encountered in the art; the teachings of the prior

art; patents and publications or other persons or companies; and the sophistication

of the technology.

15, 1 have assessed the level of ordinary skill in the art based upon my
review of the prior arl, the patent, and my over thirty years ol working in the field of
organic chemistry.

16, Given the high education level of the scientists actually working in this
field. a person of ordinary skill in the art (POSA) of chemistry at the time of the
alleged invention would have a master’s degree or a Ph.D. in medicinal or organic

chemistry, or a closely related field. Alternatively, a POSA would include an

Liquidia - Exhibit [(H)2 - Page 8

Liquidia - Exhibit 1002 - Page |

UT EX2036

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




17

PARTIES + BOARD AGREE POSA DEFINITION SHOULD BE

CONSISTENT WITH PRIOR ART

“[W]e find that the level of ordinary skill in the
art Is reflected by the prior art, including
Phares and Moriarty.” - Institution Decision

N
™

Paper 7 (Institution Decision), 22; Paper 12 (POR), 22-23; Paper 25 (Sur-Reply), 13-16.

IPR2020-00770

Patent 9,604,901 B2

pharmaceutical production, familiar with controlling for polymorphs and
realizing highly pure products at batch scales as the challenged claims
require.” Jd.

At this stage, even if we assume Patent Owner is correct about the
level of ordinary skill in the art, we find Petitioner’s evidence and arguments
sufficient to demonstrate a reasonable likelihood of establishing
unpatentability of the challenged claims. Accordingly, for purposes of this
Decision, we need not resolve Patent Owner’s dispute regarding the level of
ordinary skill in the art, which is an issue well-suited for resolution after
clopment of a full record during trial.
stead, for purposes of this Decision, we find that the level of
ordinary skill in the art is reflected by the prior art, including Phares and
Moriarty. See In re GPAC Inc., 57 F.3d 1573, 1579 (Fed. Cir. 1995) (“The
person of ordinary skill in the art is a hypothetical person who is presumed
to know the relevant prior art.™).

Obviousness over Phares and Moriarty

Petitioner argues that claims 1-9 of the "901 patent would have been
obvious over Moriarty and Phares. Pet. 49-75. Based on this record, we
determine Petitioner has established a reasonable likelihood that it would
prevail in showing the obviousness of at least claims 1-5, &, and 9.

Claims 1-5, 8, and 9

Regarding claim 1, Petitioner argues that is a product-by-process
claim (id. at 19), “[t]he remaining process claim elements do nothing to
impart structural or functional differences in the claimed treprostinil or salt

thereof, and thus, do not patentably limit the claimed pharmaceutical

22

UT EX2036

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




LEVEL OF SKILL REFLECTED BY THE ART

KEN PHARES DAVID MOTTOLA BOB MORIARTY

= Guided product development
: from startup

= R&D leadership, including
Managed = Professor emeritus of University

Coordinated pharmaceutical of lllinois, Chicago

development from API
characterization to

UT EX2036
18 EX2029-31 (Linkedlns); EX2032 (Winkler Depo #2), 225:16-239:21; Paper 25 (Sur-RepIy), 13-14. DEMONSTRATIVE EXHIBIT = NOT EVIDENCE



DR. WINKLER DOESN’'T KNOW WHAT HE DOESN’'T KNOW

“...the types of problems encountered In
the art...” - Dr. Winkler

19

EX1002 (Winkler), 1114-15; Paper 12 (POR), 24-26; Paper 25 (Sur-Reply), 13-16.

Petition for fnter Partes Review of
1.5, Patent No. 9,604,901 B2

opinions.  To the extent I am provided additional documents or information,
including any expert declarations in this proceeding, I may offer further opinions.
IV. PERSONS OF ORDINARY SKILL IN THE ART

14. I understand that “one of ordinary skill in the art” is not a specilic, real
individual, but rather a hypothetical individual who is presumed to have known the
relevant art at the time of the invention. In delining “one of ordinary skill in the art.”
I have been advised to consider factors such as the educational level and years of
experience not only of the person or persons who have developed the invention that
is the subject of the case, but also others working in the pertinent art at the time of
the inventidn; the types of problems encountered in the art; the teachings of the prior
art; patents and publications or other persons or companies; and the sophistication
of the technology.

15, 1 have assessed the level of ordinary skill in the art based upon my
review of the prior arl, the patent, and my over thirty years ol working in the field of
organic chemistry.

16, Given the high education level of the scientists actually working in this
field. a person of ordinary skill in the art (POSA) of chemistry at the time of the
alleged invention would have a master’s degree or a Ph.D. in medicinal or organic

chemistry, or a closely related field. Alternatively, a POSA would include an

Liquidia - Exhibit [(H)2 - Page 8

Liquidia - Exhibit 1002 - Page |

UT EX2036

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



PROBLEMS IN THE ART ARE NOT ONES ORGANIC + MEDICINAL
CHEMISTS KNOW HOW TO SOLVE

“Problems concerning the physical form of drug
substances have been with us for nearly 10 years at

the interface between the disciplines essential to 7

AN

the development of new drugs: chemical process
development, analytical chemistry, pharmaceutical
sciences, pharmacokinetic, toxicology, and clinical
studies. These problems have for many years figured
prominently in the nightmares of industrial chemists
and pharmacists, not to mention those of their quality

assurers, regulatory writers, and project managers.”
- Stahl

Ul EX2030
20 EX2008 (Stahl), iv; Paper 1 (Petition), 25; Paper 12 (POR), 24-26; Paper 25 (Sur-Reply), 13-16; EX2002 (Pinal), 194. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



PROBLEMS HERE ARE NOT ONES ACADEMICS KNOW HOW TO SOLVE

“Academics ... heard about the specific
problems related to pharmaceutical crystal and
powder engineering fairly late from industrial

colleagues who are often reticent to air their

difficulties in public. _ Stahl

Ul EX2030
21 EX2008 (Stahl), iv; Paper 12 (POR), 24-26; Paper 25 (Sur-Reply), 13-16; EX2002 (Pinal), 194. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



22

RELEVANT EVIDENCE SUPPORTS DR. PINAL'S CONCLUSIONS...

“lln my opinion, an organic or medicinal
chemist is not an appropriate definition for
the person of ordinary skill in the art. Neither
IS a sophomore organic chemistry student or an
iIndividual with a bachelors with five years’

experience in organic chemistry.”
- Dr. Pinal

EX2002 (Pinal), 1100; Paper 12 (POR), 22-27; Paper 25 (Sur-Reply), 13-16.

beakers during salt screening. However, prior to selecting a salt for development,
appropriate consideration must be given™ as to “whether the manufacturing process
can be scaled up, and what would be the relative case or difficulty in the scale-up
of different salts studicd™), 168-69 (discussing how, the manufacturing route for
pharmaceutical synthesis “usually is quite dilTerent™ than that used by a discovery
chemistry group).

99.  Moriarty highlights the difficulties in adjusting a procedure hased on
general organic chemistry to a larger production scale for pharmaceutical
manulacturing purposes. See EX1009, 3 (describing a synthesis of treprostinil that
provided “low level of control of stereechemistry,” which “led to significant
separation problems in obtaining the final product and could not be used to fulfill
our scale-up needs [or development of UT-157). As evidenced by Moriarty,
pharmaceutical chemical production at-scale, especially [or ultra-pure products at
batch scale, is significantly difTerent from chemistry on the henchtop, as would be
erformed by an organic or medicinal chemist.

100. Thus, in my opinion, an organic or medicinal chemist is not an
appropiiate definition for the person or ordinary skill in the art. Neither is a
sophomore organic chemistry student or an individual with a bachelors with five
vears’ experience in organic or medicinal chemistry. Rather, the POSA in the

relevant ficld in December 2007 would have been an experienced process chemist

-48-
IPR2020-00770
United Therapeutics EX2002

TPRZUZ0-00770
United Therapeutics EX2002

UT EX2036

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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..DR. WINKLER’S OPINION LACKS SUPPORT

Dr. Winkler does not cite a single piece of
evidence (except for his own CV) in rendering his
opinion on the level of ordinary skill in the art.

Instead, he makes references elsewhere to
undergraduate textbooks on micro and miniscale
laboratory experiments and dismisses the
technology of the '901 patent as “organic
chemistry 101.”

UT EX2036
EX1002 (Winkler), 1114-17 (POSA definition); id., 115, 47 (organic chemistry 101); Paper 6 (POPR), 56-57; Paper 12
(POR), 22-27: EX2002 (Pinal), 1121-27. 80. 84-85, 88, 90-101, 141, 202-07. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



THE EXPERTS CONTRASTING EXPERIENCE

Dr. Rodolfo Pinal Dr. Jeffrey Winkler

24

Ph.D. in Pharmaceutical Sciences
Associate Professor, Department of Industrial and
Physical Pharmacy at Purdue University

Director of Purdue’s Center for Pharmaceutical
Processing Research

30+ years studying formulation science

13+ years in pharmaceutical industry
Research Associate + Senior Scientist in pre-
formulation
Principal Scientist in sterile dosage forms

Principal Scientist + Research Leader in solid
state pharmaceutics

Extensive work with process chemists in the
chemical synthesis department’s Kilo Lab.

Paper 12 (POR), 22-27; EX2002 (Pinal); EX2026 (Winkler Depo #1); 47:12-20; Paper 6 (POPR), 29-30.

35+ years of experience in academia

Focuses on development of new synthetic
organic methodology and natural product
synthesis

“an expert in the field of organic chemistry”

Testimony riddled with scientific errors and
inaccuracies

UT EX2036
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



DR. HALL-ELLIS'S BIZARRE POSA DEFINITION

A POSA “would typically be someone who Is a
medical physicist with a Ph.D. (or similar
advanced degree) iIn physics, medical
ohysics, or a related field, and two or more
years of experience in radiation oncology

physics, treatment planning, treatment plan L—

\
N

optimization related to radiation oncology

~N

applications, and computer programming

associated with treatment plan optimization.”
- Dr. Hall Ellis

UT EX2036
25 EX1015 (Hall-Ellis), 116; Paper 6 (POPR), 55; Paper 25 (Sur-Reply), 13-16. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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CONSTRUCTION




LIQUIDIA OFFERED NO CONSTRUCTIONS

“The petition must “For purposes of L e

LS. Patent No. 9,604,901 B2
The Double Patenting rejection was maintained and Applicants subsequently

S et fo rt h : . as (3) H O W reS O IVi n g th iS I P R y filed a terminal disclaimer to the "305 patent on October 21, 2016. (Ex. 1006, 72,

75.) Examiner issued a Notice of Allowance on November 9, 2016. (/d,, 58.)

Patent Owners subsequently filed a second RCE on December 21, 2016,

the challenged

wherein Patent Owners submitted an IDS disclosing that an invalidity contention
had been filed against the parent “393 patent. (/d., 36, 41-44.)

C | a,l | I I I S to b e A final Notice of Allowance was sent on February 14, 2017, just over one

month before the “393 IPR Final Written Decision was entered on March 31, 2017,

C O n St r u ed 17 (Id., 9; Ex. 1005.) The "9%01 patent subsequently issued on March 28, 2017, just
n

three days before the "393 IPR Final Written Decision was entered. (Ex. 1006, 8.)
37 C F R §42 1_4(b) (3) V.  CramM CONSTRUCTION UNDER 37 C.F.R. § 42.104(b)(3)
For petitions filed on or afier November 13, 2018, a claim subject to inter
partes review is given its “plain and ordinary meaning™ as articulated in Phillips v.
1 . . g AWH Corp., 415 F.3d 1303, 1312-1313 (Fed. Cir. 2005) (the plain and ordinary
. - Liquidia T o
meaning of a claim term is the meaning that term would have to a person of ordinary

skill in the art in question at the time of the invention). 37 C.F.R. § 42.100(b).

Accordingly, Petitioner’s proposed constructions represent the plain and ordinary
meaning that one of ordinary skill in the art would assign to the claim terms, which

are the same constructions that would be appropriate in district court litigation.

For purposes of resolving this IPR, Petitioner does not believe construction of |

UT EX2036
27 Paper 1 (Petition), 18-19; Paper 6 (POPR), 7; Paper 12 (POR), 8. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



LIQUIDIA’S EVER-CHANGING MOODS

Liquidia’s IPR Construction Liquidia’s District Court Construction

Pharmaceutical Batch = No construction required = “Pharmaceutical batch made according to
(claims 1-4, 6, and 8) the process recited in steps (a) — (d) and
optionally (e), wherein no purification
steps appear between alkylation and salt
formation”
= Contacting the solution = No construction required = “contacting the solution comprising
comprising treprostinil treprostinil from step (b) with a base to
from step (b) with a base form a salt of treprostinil, wherein the salt
to form a salt of Is formed without isolation of treprostinil
treprostinil after alkylation and hydrolysis”
=  Ambient temperature = No construction required = “Room temperature or, on average 25° C”
(claim 6)

= Storing/Storage (claim 6) = No construction required Indefinite

UT EX2036
28 Paper 1 (Petition), 18-19; EX1053 (Markman Transcript); Paper 38 (Petitioner’'s Motion to Submit Supplemental Evidence), 6-8. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



THE BOARD FOLLOWED UT'S CONSTRUCTION FOR FOUR TERMS

= Pharmaceutical Batch

= Pharmaceutical Product

= Storing/Storage

= A Salt Treprostinil

UT EX2036
29 Paper 7 (Institution Decision), 15-17; Paper 6 (POPR), 6-11. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



THE BOARD'S PHARMACEUTICAL BATCH CONSTRUCTION

IPR2020-00770
Patent 9,604,901 B2

“[A] specific quantity of treprostinil (or its salt) U

99.7%, meets the purity requirement specified i the "901 patent.

. . . For these reasons, we agree with Petitioner that the examiner erred in
th at I S I nte n d e d tO h ave u n Ifo r m C h aracte r relying on the applicant’s argument on the improved purity profile to allow
the challenged claims. We, thus, decline to deny the Petition under § 325(d).
. . . ., . . . Claim Construction
a n d u aI I t WI t h I n S e C Ifl e d I I m I tS a n d I S In an inter partes review, we construe a claim term “using the same
q y’ p ] claim construction standard that would be used to construe the claim in a
civil action under 35 U.S.C. [§] 282(b).” 37 C.F.R. § 42.100(b). Under that
d d d - - I standard, the words of a claim “are generally given their ordinary and
p ro u C e aC C O r I n g to a S I n g e customary meaning,” which is “the meaning that the term would have to a
person of ordinary skill in the art in question at the time of the invention, i.e.,
- - as ol the effective filing date of the patent application.” Phillips v. AWH
manufacturing order during the same cycle o 1550 1505 1512 15 (Fe 2008 (e e
Petitioner argues that no construction of claim terms is required and
“[a]ll terms should be given their plain and ordinary meaning in the art™ at

Of m an UfaCtu re y Wh e re I n th e the priority date of the 901 patent. Pet. 18-19.

Patent Owner proposes that we construe terms “pharmaceutical

batch,” “pharmaceutical product,” and “a salt treprostinil.” Prelim. Resp. 8

iS S u C h th at it Sti I I L1. Citing the FDA’s definition of “batch” (id. at 9 (citing 21 C.E.R. § 2103
$April 1, 2007 ed.))), Patent Owner argues that

The POSA viewing the 901 patent claims in light of the "901
patent specification would have understood claim 1's

‘pharmaceutical batch’ to be a specific quantity of treprostinil (or
CO n al n S I I I I p u rl I eS reS u I n g rOI I I e I I I e O its salt) that is intended to have uniform character and quality,
within specified limits, and is produced according to a single
manufacturing order during the same cycle of manufacture,

15

by WhiCh it iS pl’OdUCEd." - Institution Decision

UT EX2036
30 Paper 7 (Institution Decision), 15-16; Paper 12 (POR), 9-10; EX2025 (Pinal Response), 1175-79. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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THE BOARD'S PHARMACEUTICAL PRODUCT CONSTRUCTION

“[A] chemical composition manufactured for
pharmaceutical use.” - Institution Decision

/ /[

IPR2020-00770
Patent 9,604,901 B2

wherein the uniform character and quality is such that it still
contains impurities resulting from the method by which it is
produced.

Id. at 9 (citing Ex. 2002 7 121). Patent Owner asserts that a “pharmaceutical
product™ is “a chemical composition suitable for pharmaceutical use.” Id. at
10 (citing Ex. 2002 99 105-116). Patent Owner also contends that ***a salt
treprostinil” is a printing error for *a salt of treprostinil.”™ Id. at 11 (citing

Ex. 2002 9 128). Based on the current record, and for purposes of this

Decision, we generally agree with Patent Owner’s proposed constructions of
these terms because they are supported by relevant evidence. For precision,
ever, we construe the term “pharmaceutical produet”™ to mean “a
chemical composition manufactured for pharmaceutical use.”

Patent Owner also proposes that we construe the terms
“storing™/storage.” [d. at 10-11. Claims 6 and 7 require “storing a
pharmaceutical batch of a salt of treprostinil as claimed in claim | at ambient
temperature, and preparing a pharmaceutical product from the
pharmaceutical batch after storage.” Patent Owner contends that an
ordinarily skilled artisan would have “understood these terms to require
stability of the material being stored in a batch g[Ju[a]ntity in the context of
commercial pharmaceutical man[u]facturing.” Id. at 10 (citing Ex. 2002
7 123-124).

The "901 patent states:

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

16

Paper 7 (Institution Decision), 15-16; Paper 6 (POPR), 9-10; Paper 12 (POR), 10-11; EX2025 (Pinal Response), 1171-74.

UT EX2036
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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THE BOARD'S A SALT TREPROSTINIL CONSTRUCTION

“[A] salt of treprostinil.” - Institution Decision

(

Paper 7 (Institution Decision), 15-16; Paper 12 (POR), 12; EX2025 (Pinal Response), 180.

IPR2020-00770
Patent 9,604,901 B2

wherein the uniform character and quality is such that it still
contains impurities resulting from the method by which it is
produced.

Id. at 9 {citing Ex. 2002 ¥ 121). Patent Owner asserts that a “pharmaceutical
product™ is “a chemical composition suitable for pharmaceutical use.” Id. at
10 (citing Ex. 2002 99 105-116). Patent Owner also contends that ***a salt

}rostinﬂ' is a printing error for ‘a salt of treprostinil.”™ Id. at 11 (citing

Ex. 2002 9 128). Based on the current record, and for purposes of this
Decision, we generally agree with Patent Owner’s proposed constructions of
these terms because they are supported by relevant evidence. For precision,
however, we construe the term “pharmaceutical product™ to mean “a
chemical composition manufactured for pharmaceutical use.”

Patent Owner also proposes that we construe the terms
“storing™/storage.” [d. at 10-11. Claims 6 and 7 require “storing a
pharmaceutical batch of a salt of treprostinil as claimed in claim | at ambient
temperature, and preparing a pharmaceutical product from the
pharmaceutical batch after storage.” Patent Owner contends that an
ordinarily skilled artisan would have “understood these terms to require
stability of the material being stored in a batch g[Ju[a]ntity in the context of
commercial pharmaceutical man[u]facturing.” Id. at 10 (citing Ex. 2002
7 123-124).

The "901 patent states:

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

16

UT EX2036

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




THE BOARD’S STORING/STORAGE CONSTRUCTION

IPR2020-00770

Requiring “stability of the material being stored

for a sufficient period of time to be useful for the purposes
detailed herein.

In a batch quantity in the context of commercial it i O o e e

‘g Mstorage” to “require that the stored material possesses stability

e dllow manufacture and which maintains integrity for a sufficient

pharmaceutical manufacturing” and “that the s ovime b sl B the prperaonof a hamssentin rodict

Prelim. Resp. 11 (citing Ex. 2002 9 127). Based on the current record, we

find Patent Owner's argument persuasive, and for purposes of this Decision,

. .
S u | | I C I e nt adopt its proposed construction of “storing™/“storage.”

On this record and for purposes of this Decision, we see no need to

construe any other term expressly. See Wellman, Inc. v. Easiman Chem. Co.,
to allow manufacture and which maintains ot onent e et ety
construed to the extent necessary to resolve the controversy).

Prior Art Disclosures

. - ] . - - Moriarty
I n te g r I ty O r a S u I C I e nt p e rl O O tl l I I e to e Moriarty describes synthesizing treprostinil “via the stereoselective
intramolecular Pauson-Khand cyclization.” Ex. 1009, 1.° Formula 7 of

Moriarty is reproduced below:

useful for the preparation of a pharmaceutical
product.” - Institution Decision

¥ For Moriarty, the parties cite to the pagination added by Petitioner. For
consistency, we do the same.
17

UT EX2036
33 Paper 7 (Institution Decision), 16-17; Paper 12 (POR), 11-12; EX2025 (Pinal Response), 1181-83. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



RELEVANT EVIDENCE SUPPORTS UT'S POSITIONS

IPR2020-00770

“Based on the current record, and for the

wherein the uniform character and quality is such that it still
contains impurities resulting from the method by which it is
produced.

purposes of this decision’ we genera”y 4, w5 ciing E. 2002 121, Pscnt Owoer assects (it  “phammacsutical

product™ is “a chemical composition suitable for pharmaceutical use.” Id. at

10 {citing Ex. 2002 99 105-116). Patent Owner also contends that “*a salt
a re e WI t h P ate nt Own e r ’S ro O S e d treprostinil" is a printing error for “a salt of treprostinil.” Id. at 11 (citing
Ex. 2002 9 128). Based on the current record, and for purposes of this

ve generally agree with Patent Owner’s proposed constructions of

: terms because they are supported by relevant evidence. For precision,
constructions of these terms because they R
chemical composition manufactured for pharmaceutical use.”

. 7] Patent Owner also proposes that we construe the terms
ar e S u p p O rt e d b y r e | eV an t ev I d e n C e . “storing™storage.” I at 10-11. Claims 6 and 7 require “storing a
pharmaceutical batch of a salt of treprostinil as claimed in claim | at ambient
temperature, and preparing a pharmaceutical product from the

- I n Stltutl O n D eC I S I O n pharmaceutical batch afier storage.” Patent Owner contends that an

ordinarily skilled artisan would have “understood these terms to require

stability of the material being stored in a batch g[Ju[a]ntity in the context of
commercial pharmaceutical man[u]facturing.” Jd. at 10 (citing Ex. 2002
M 123-124).

The "901 patent states:

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

16

UT EX2036
34 Paper 7 (Institution Decision), 15-16; Paper 12 (POR), 8-16; EX2025 (Pinal Response), 1171-83. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



UT'S CONSTRUCTIONS FOLLOW FROM THE SPECIFICATION

“[1]t Is fundamental that
claims are to be
construed in the light of
the specifications, and
both are to be read with a

view to ascertaining the

Invention.”

- United States v. Adams,
383 U.S. 39, 48-49 (1966).

43 OCTOBER TERM, 1965.

Opinion of the Court. 383 U.8.

contain euprous chloride. Furthermore, respondents’
expert testified, without eontradiction, that he had at-
tempted to assemble a battery made in accordance with
Skrivanoff's teachings, but was met first with a fire when
he sought to make the cathode, and then with an explo-
gion when he attempted to assemble the complete battery.

Iv.
The Validity of the Patent.

The Government challenges the validity of the Adams
patent on grounds of lack of novelty under 35 U. 8. C.
£102 (a) (1964 ed.) as well as obviousness under 35
1.8 C. 8103 (1964 ed.). As we have seen in Graham v.
John Deere Co., ante, p. 1, novelty and nonobvious-
ness—as well as utility—are separate tests of patentabil-
ity and all must be satisfied in a valid patent.

The Government concludes that wet batieries com-
prising & zine anode and silver chloride eathode are old
in the art; and that the prior art shows that magnesium
may be subgtituted for zine and cuprous chloride for
gilver chloride. Hence, it argues that the “combination
of magnesium and cuprous chloride in the Adams bat-
tery was not patentable because it represented either no
change or an insignifiecant change as compared to prior
battery designs.” And, despite “the fact that, wholly
unexpectedly, the battery showed certain valuable oper-
ating advantages over other batteries {these advantages]
would certainly not justify a patent on the essentially
old formula.”,

There are several basic errors in the Government's posi-
tion. First, the fact that the Adams battery is water-
activated sets his devica apart from the prior art. Tt is
true that Claims 1 and 10, supra, do not mention a water
electrolyte, but, as we have noted, a stated object of the
invention was to provide a battery rendered serviceable
by the mere addition of water. While the claims of a

UNITED STATES v». ADAMS, . 49
39 Opinion of the Court.

patent limit the invention, and specifications cannot be
utilized to expand the patent monopoly, Burns v. Meyer,
100 U. S. 671, 672 (1880); McCarty v. Lehigh Valley
R. Co., 160 U. S. 110, 116 (1895), it is fundamental that
claims are to be construed in the light of the specifica-
tions and both are to be read with a view to ascertaining
the invention, Seymour v. Osborne, 11 Wall. 516, 547
(1871); Schriber-Schroth Co. v. Cleveland Trust Co.,
311 U. 8. 211 (1940); Schering Corp. v. Gilbert, 153 F.
2d 428 (1946). Taken together with the stated object
of disclosing a water-activated cell, the lack of reference
to any electrolyte in Claims 1 and 10 indicates that water
alone could be used. Furthermore, of the 11 ¢laims in
issue, three of the narrower ones include references to
specific electrolyte solutions comprising water and cer-
tain salts. The obvious implication from the absence
of any mention of an electrolyte—s necessary element
in any battery—in the other eight claims reinforces this
conclusion. It is evident that respondents’ present reli-
ance upen this feature was not the afterthought of an
astute patent trial lawyer. Tn his first contact with the
Government less than a month after the patent applica-
tion was filed, Adams pointed out that “no acids, alkalines
or any other liquid other than plain water is used in this
cell. Water does not have to be distilled. . . .” TLetter
to Charles F. Kettering (January 7, 1942), R., pp. 415,
416.  Also see his letter to the Department of Commerce
(March 28, 1942), R., p. 422. The findings, approved
and adopted by the Court of Claims, also fully support
this econclusion.

Nor is Sinclair & Carroll Co. v. Interchemical Corp.,
325 U. 8. 327 (1945), apposite here. There the patentee
had developed a rapidly drying printing ink. All that
was needed to produce such an ink was a solvent which
evaporated quickly upon heating. Knowing that the
boiling point of a golvent is an indication of its rate of

UT EX2036

35 Paper 6 (POPR), 6-7; Paper 12 (POR), 8. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



LIQUIDIA TAKES
SHORTCUTS USING
THE '393 IPR
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LIQUIDIA DOES NOT ANALYZE THE CLAIMS AS A WHOLE

= Liquidia and Dr. Winkler identified and then considered only two differences
from the '393 patent claims.

= Liquidia and Dr. Winkler decided that those differences were “immaterial.”

= Therefore, they say, the '393 patent IPR Final Written Decision controls.

UT EX2036
Paper 25 (Sur-Reply), 4-5; see Paper 1 (Petition), 4-8, 19; EX1002 (Winkler), 1136-37; Paper 15 (Reply), 1, 10-12;
EX1017 (Winkler Reply) 1924, 39-40 64-73. 128. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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LIQUIDIA + DR. WINKLER FOCUS ON “DIFFERENCES,” NOT EACH

CLAIM AS A WHOLE

“The only differences are bolded: the
'901 patent’s independent claim 1
iIncludes an i1mpurities limitation In

the preamble and an amount of

freprostinil limitation at the end of the

claim.” - Dr. Winkler l\

IPR2020-00770

1111111

UNITED THERAPEUTICS CORPORATION,

REPLY DECLARATION OF JEFFREY D. WINKLER, PH.D.

Liouidiais Exbibit 8017

EX1017 (Winkler Reply), 169; Paper 15 (Reply), 11-12; Paper 25 (Sur-Reply), 4-5.

IPR2020-00770
Page 1

UT EX2036

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




LIQUIDIA + DR. WINKLER FOCUS ON “DIFFERENCES,” NOT EACH
CLAIM AS A WHOLE

UT EX2036
39 Paper 25 (Sur-Reply), 4-5; see Paper 15 (Reply), 11-12; EX1017 (Winkler Reply), 1168-69. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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DR. WINKLER ONLY CONSIDERS TWO CLAIM LIMITATIONS

“The only differences that |
considered, In other words, the

differences as a scientist that | felt were

important here are the ones that I'm =
Showing_" - Dr. Winkler |/

UT EX2036
EX2032 (Winkler Depo #2), 194:20-198:4; Paper 25 (Sur-Reply), 4-5. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



DR. WINKLER CONSIDERS EVEN THESE TWO LIMITATIONS “IMMATERIAL”

Reply Declaration of Jeffrey D. Winkler, Ph.D.
IPR2020-00770

“[Tlhese differences are immaterial, e e, i . i e i

oriarty and Phares that invalidated the *393 patent.

because they are disclosed by the exact / SR %

impuritics and is thus of similar scope to claim | of the "901 patent. Further,

although the “393 patent included claims with more specific purity limitations. those

same combination of Moriarty and i ——

patent claims were invalidated by the combination of Moriarty and Phares. See Ex.

. . y " 1004, claim 2 (reciting “The product of claim 1, wherein the purity of compound of
P h are S th at I nval I d ate d th e 3 9 3 p ate nt formula I in said product is at least 99.3%"); claim 10 (*The product of claim 9,

) wherein the purity of product of step (d) is at least 99.5%"). Further, Dr. Pinal and
1 agree that the alkylation and hydrolysis steps of Moriarty, Phares, and the "901

- D r- WI n kl er patent necessarily result in impurities. Ex. 1018 at 55:20-58:18 (“I agree [with

Dr. Winkler] that there is no -- [ don’t know of any exception, any reaction in which

there is not some sort of side-product or impurity or something like thal.”); see also
Sections XLB and XILB below. Thus, the impurities limitation of the 901 patent
b u t a C | O S e r I O O k S h O W S e V e n claims is obviously disclosed by the same Moriarly and Phares combination that
L I
mvalidated the '393 patent claims.
71.  Further, Dr. Pinal mischaracterizes the "393 Final Written Decision’s

these limitations are not taught by

compounds produced according to the challenged claims can have different impurity

52

the asserted art. s ot o

Page 56

UT EX2036
41 EX1017 (Winkler Reply), 169; Paper 15 (Reply), 11-12; Paper 25 (Sur-Reply), 4-5. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



LIQUIDIA’S COMPARISON WITH THE '393 PATENT IS BOTH
INACCURATE + MISLEADING

UT EX2036

Paper 6 (POPR), 33-34, 43-50; Paper 12 (POR), 2-8, 14-16; EX2002 (Pinal), 1172-83; EX2025 (Pinal Response), 143; DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

see EX1017 (Winkler Reply), 1968-69; Paper 15 (Reply), 11-12.



LIQUIDIA OVERLOOKS LACK OF OVERLAP OF DEPENDENT CLAIMS

'393 Patent '901 Patent

= Missing = 2. The pharmaceutical batch of claim 1, which has been dried under vacuum.

Missing 3. Apharmaceutical product comprising a therapeutically effective amount of treprostinil from a

pharmaceutical batch as claimed in claim 1.

Missing = 4. Apharmaceutical product comprising a therapeutically effective amount of a salt [of]
treprostinil from a pharmaceutical batch as claimed in claim 1.

Missing = 6. Amethod of preparing a pharmaceutical product from a pharmaceutical batch as claimed in
claim 1, comprising storing a pharmaceutical batch of a salt of treprostinil as claimed in claim 1 at
ambient temperature, and preparing a pharmaceutical product from the pharmaceutical batch
after storage.

Missing = 8. Amethod of preparing a pharmaceutical batch, as claimed in claim 1, comprising (a) alkylating a
benzindene triol, (b) hydrolyzing the product of step (a) to form a solution comprising treprostinil, (c)
contacting the solution comprising treprostinil from step (b) with a base to form a salt of treprostinil, (d)
isolating the salt of treprostinil, and (e) optionally reacting the salt of treprostinil with an acid to form

treprostinil.

UT EX2036
43 EX2025 (Pinal Response), 143; Paper 6 (POPR), 43-50; Paper 12 (POR), 2-8, 14-16. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



GROUND 2:
MORIARTY +
PHARES




LIQUIDIA FAILED TO
ESTABLISH
MOTIVATION TO
COMBINE




UT CAN ARGUE LACK OF MOTIVATION TO COMBINE

= The 901 and 393 patent are directed to different inventions:
Claim limitations are different

= Pharmaceutical batch, impurities resulting from steps (a)-(d), at least 2.9 g, etc.
Claim scope is different

Claim construction is different

Level of ordinary skill in the art is different

Relevant field is different

UT EX2036
46 Paper 6 (POPR), 62-64; Paper 12 (POR), 52-54. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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UT CAN ARGUE LACK OF MOTIVATION TO COMBINE

= The Board must consider whether a POSA

would have been motivated to combine the Issue preclusion requires that “an
prior art in the way claimed in the claims at issue or fact or law is actually
Issue and had a reasonable expectation of litigated and determined by a valid

success in doing so. and final judgment, and the

PersonalWeb Techs. LLC v. Apple, Inc., 848 F.3d determination is essential to the
987, 991 (Fed. Cir. 2017) judgment.”

B & B Hardware, Inc. v. Hargis Indus., Inc.,
135 U.S. 1293, 1303 (2015) (quoting Restatement

= The issues decided in the 393 IPR are (Second) of Judgements §27).

different and distinct from those at iIssue
here.

UT EX2036

Paper 6 (POPR), 62-64; Paper 12 (POR), 52-54; Paper 7 (Institution Decision), 25, n.7 (encouraging parties to discuss DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

whether issue preclusion applies in this proceeding).
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LIQUIDIA’S MOTIVATION IMPROPERLY STARTS WITH THE '901
PATENT ...

“A POSA at the time of invention of the '901
patent would have had reason to combine,
and a reasonable expectation of success in
combining, Moriarty and Phares. The
combination of Moriarty and Phares
discloses the same process steps and
the same treprostinil product of the 901

patent.” - Liquidia

Petition for Inter Paries Review of
U.S. Patent No. 9,604,901 B2

0% | Phg-Li
i

v’ N
Hid— RN
— NCCHCl
-
v 0y Y
CHy

\_/ { % =T
O\/\/\/\/ &/\/\’\’m'
. [ I
‘.'m & &n on
]

(Ex. 1009, 6, 13.)

B.  Motivation to Combine Moriarty with Pharcs

A POSA at the time of invention of the *901 patent would have had reason
to combine, and a reasonable expectation ol success in combining, Moriarty and
Phares. (Winkler Decl., §148.) The combination of Moriarty and Phares discloses

the same process steps and same treprostinil products of the *901 patent. (/d.)

Paper 6 (POPR), 62-64; see Paper 1 (Petition), 51 (citation omitted).

First, a POSA would have sought to combine Phares and Moriarty because

hares is directed to improving treprostinil, and the Moriarty process, including
those steps claimed by the 901 patent, was a well-known way to make treprostinil.
(Id., §151; see also KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 417 (2007) (“if 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.™).
Moriarty does not teach preparation of a diethanolamine salt of treprostinil,
but Pharcs teaches preparation of treprostinil dicthanolamine by dissolving

treprostinil acid and treating it with dicthanolamine. (Ex. 1008, 22.) Phares further

51

UT EX2036

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



...AND ENDS WITH THE "901 PATENT

= Liquidia’s only other motivations—increasing
synthetic efficiency and lowering production
costs—come from the '901 patent specification.

“[Tlhe present invention provides advantages L/
[including that] the required amount of flammable

AN

solvents and waste generated are greatly ~
reduced...[T]he present invention provides for
a process that is more economical, safer,
faster, greener, easier to operate, and

provides higher purity.” - The '901 Patent

UT EX2036
49 Paper 6 (POPR), 62-64; see Paper 1 (Petition), 51; EX1001 (901 Patent), 6:4-18. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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WHY CHANGE MORIARTY?

JOC Articte

romethane—hexanes to give 1657 g (30%) of pure product: mp

13 10 G fa) o (908 i 0324, MeOLD. 1R 3415, J060,

2932, 753, and 702 em~: 'H NMR (MeOH. 300 MHz) 4 059

Hz). 1.1 =230 (m. 19H). 241 =245 fm, 2H). 2.64—

. 4 {m. 1H), 3.95-3.81 (m, 1H). 663 (d.

=BHI, 673 (d, H. J= 8 Ha). G99 (¢ I, /= 8 Ha:
VM!(\M:-O! 2.1 E
3

iscous liquid was chromatographed on siltica gel with a solvent
gradlent of 20-50% eyl acetate 1 Hexaes to yild 301 &
(100%) of benzindens nErle 35, IR 3359, 2031
929, und 749 cm ; HINMR (CDCh, 300 ML) &
= 6H). 1LO0=2.35 (m. 17H), 245-2.60 (m, 7H). 2.
(. 2. 3.41-3.56 (m. 1H). 3.60-3.80 (m. 11D, 4.66 (s, _|n
6.77 (d, IH, J= 6 Hz), 6.80 (d. 1H. J= 9 Hz), and 7.09 (t. 1H
= 91k NMK (CDC, nmmal L 2.3, 26,1,
236,320, 32 3/5 35.1, 375, | 1.523. 546, 721, 768,
1106115 i Caled for
3.

Usr u JIL
73

ol v C.
[[(1 2 R35.905) 2.3 30.1.9.94 Hexahydro 2 hydraxy
1-[(35)- 3 hydroxyactyl] 1- H benz[finden-5-yloxylace
e Actd (UT-15) (7). To a stirred solution of benzindene
nitrilo 35 (304 g, 1.38 mol) in methanol (1 L) was addod u
solution of agueous KOIL (38 g 8.6 mol, waler 1.8 L, 0%
solurion) ar room The crion
rellued for 3 b and cooled 10 0 °C, thon 3 M aqueous HCL
s ackdes! until pH 1D= 12, Must of the solvent was remaved

1502 J Org Chem.. Val. 69, No. 6. 2004

Moriarty et al

hucion was diluted with water and

The aquenns layer s acilified fo pH 73 tr'am!mzmﬂl 3 M
HCI mamraining the temperature about B C and rhen
extracted with
washl with water, deed :m«u trented with charceal. and
(1) s
el Ths v crystallized by dissabving the sohid m ethanal
50 “C und adding water (1:1). White noodles obluined upon
fhltare, washed with 205 sthanol-vater. and
m aten at 55 °C. to give 441 g (83%) of pure
uT-15 chdmlﬁa crystalline solid: mp 126-127 “C: Idr.lB
-azh (:u A5 MeOH. [e]™5 + 34.0° |:(| Ao, ELOH). IR 3383,
6, 1739, 1113, mu unu 9

trifluoreacetic acid (0.1%). and mobile phase B, water (22%):
acetonitrile (75%)riflvoroaceric acid (0.1%); retention vime,
15 min (purtty 59.7%). Anal. Caled for CoHyOy: €, 70.74; H,
808 lound: €, 70.41: 11 883, Compound 7 was ideolical In
all FPSeCTs To an Authentlc sample of UT 15
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by Zhenghe Sangs, Gang Zhao, Rajesh K. Singhal, Osear
Tvanoy, and Dravid Moriart y

Supporting Information Avaflable: Listing of barum.
{10 inchuced diiferential chemical shifes 1 25, This matertal
& waikible five of charge via the laternet al hutp:ipubs aes.oeg
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R, Research Teiangle Park. NC.

Liquidia - Exhibit 1009 - Page 13

EX1009 (Moriarty), 13; Paper 6 (POPR), 62-64; EX2002 (Pinal), 11294, 297-300; see Paper 1 (Petition), 52, 56
(indicating the claimed invention may have worse purity than Moriarty); EX1002 (Winkler), 71149, 151.
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WHY CHANGE MORIARTY?

= Liquidia asserts a POSA would have combined Moriarty with Phares to
“eliminate the intermediate purification step taught by Moriarty, thereby
iIncreasing synthetic efficiency and lowering production costs for the synthesis
of treprostinil diethanolamine salt.”

= Neither Moriarty nor Phares notes an existing problem with synthetic
efficacy or production costs of the Moriarty process.

= Phares does not teach that salt production increases synthetic efficiency
or lowers production costs.

UT EX2036
Paper 6 (POPR), 62-64; EX2002 (Pinal), 11294, 297-300; see EX1002 (Winkler), 11149, 151; Paper 1 (Petition), 51-53. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



WHY CHANGE MORIARTY?

= Liquidia asserts a POSA would have combined Moriarty with Phares to
“eliminate the intermediate purification step taught by Moriarty, thereby
iIncreasing synthetic efficiency and lowering production costs for the synthesis
of treprostinil diethanolamine salt.”

= Adding Phares’s salt formation adds steps, forms a new chemical entity,
adds to the number of synthetic steps, increases complexity, imparts
concerns over stability.

UT EX2036
52 Paper 6 (POPR), 62-64; EX2002 (Pinal), 11294, 297-300; see EX1002 (Winkler), 11149, 151; Paper 1 (Petition), 51-53. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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THE WORKING EXAMPLE IS MORE COMPLEX THAN MORIARTY

UT EX2036

EX2025 (Pinal Response), 1189-90 (annotating '901 patent Example 6); Paper 6 (POPR), 61-62; Paper 12 (POR), 63-64; DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

EX2002 (Pinal), 19133-34.



THE WORKING EXAMPLE IS MORE COMPLEX THAN MORIARTY

present invention
(Batch size: 5 kg)

Step Former Process
No. Steps (Batch size: 500 g)

Nitrile Treprostinil (from 1.5 kg Treprostinil diethauvice vw,

1 Triol weight 500 g 5,000 g 21 Removal of 3 x 3 L Ethyl acetate 2 x 20 L Ethyl acetate 35 Hydrolysis N/A 15 L water + 25 L.
2 Acetone 20 L (1:40 wt/wt) 75 L (1:15 wt/wt) 3 impurities i ethyl acetate + HCI
3 Potassium 1,300 g (6.4 eq) 5,200 g (2.5 eq) 22 Acidification 0.7L 65L 36 Extraction N/A 2 x 10 L ethyl acetate
carbonate 23 Ethyl acetate 5x17L=35L 90 +45 +45=180L . 37 Water wash N/A 3x10L
4 Chloroacetonitrile 470 g (4.2 eq) 2270 g (2 eq) : extraction . 38 Brine wash N/A 1x10L
S Tetrabutyl- 42 g (0.08 eq) 145 g (0.03 eq) 24 Water washing 2 x 8L Ix40L 39 Sodium sulfate  N/A 1 kg, stir
ammonium 25 Sodium Not done 120 g in30L . 40 Filter N/A Wash with 6 L ethyl
bromide ‘ bicarbonate water + 15 L ; acetate
6 Reactor size 72-Liter 50-gallon ‘ washing brine . 41 Evaporation N/A To get solid,
7 Reflux time 8 hours No heating, 26 DBrine washing Not done 1x40L 1 intermediate
Room temperature ' 27 Sodium sulfate 1 kg Not done ; Treprostinil
(rt)45 h 28 Sodium sulfate Before charcoal, 6 .  N/A 42 Crde drying on 1 or 3 days Same
8 Hexanes addition Yes (10 L) No j filtration ethyl acetate 3 tray
before filtration ' 29 Charcoal 170 g, reflux for 1.5 h, Pass hot solution .43 Ethanol & 510L+51L 102 L+ 102 L
9 Filter Celite Celite 1 filter over Celite, 11 L (75° C.) through : water for cryst. {(same %)
10 Washing Ethyl acetate (10 L) Acetone (50 L) ethyl acetate charcoal cartridge 44  Crystallization 20-L rotavap flask 50-L jacketed
11 Evaporation Yes Yes and clean filter, ‘ in reactor
12 Purification Silica gel column No column 70 L ethyl 45 Temperature of 2 h rt., fridge 50° C. to 0° C.
Dichloromethane: 0.5 L acetate crystallization -0°C. 24 h ramp, 0° C.
Ethyl acetate: 45 L 30 Evaporation Yes, to get solid Yes, adjust to overnight
Hexane: 60 L intermediate treprostinil 150 L. solution 46  Filtration Buchner funnel Aurora filter
13 Evaporation after Yes No Treprostinil Diethanolamine Salt 47 Washing 20% (10 L) cooled 20% (20 L) cooled
column ethanol-water ethanol-water
14  Yield of nitrite 109-112% Not checked 31 Salt formation Not done 1,744 g 48 Drying before Buchner funnel (20 h) Aurora filter (2.5 h)
Treprostinil (intermediate) diethanolamine, oven Tray (no) Tray (4 days)
20 L ethanol at 49  Oven drying 15 hours, 55° C, 6-15 hours, 55° C.
15 Methanol 7.6 L (50-L reactor) 50 L (50-gal reactor) _ 60-75° C. 50 Vacuum <-0.095 mPA <5 Torr
16 Potassium 650 g (8 eq) 3,375g (4 eq) 32 Cooling N/A To 20° C. over 51 UT-15 yield ~535 g ~1,100 g
hydroxide weekend; add 40 L weight
17 Water 22 1L 17 L ethyl acetate; 52 % yield ~91% ~89%
18 % of KOH 30% 20% o cooled to 10° C. from triol)
19 Reflux time 3-35h 4-5 h 33 Filtration N/A Wafht with 70 L ethyl 53  Purity ~99.0% 00.99%,
: acetate
20 Acid used 26 L (3M) 12L3M) 34 Drying N/A Air-dried to constant
wt., 2 days
_ _ UT EX2036
54 EX1001 (901 Patent), Example 6; Paper 6 (POPR), 61-62; EX2002 (Pinal), 11133-34; Paper 12 (POR), 31-32; EX2025 (Pinal DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

Response), 7989-90.




DR. WINKLER'S CHEMICAL IMPOSSIBILITY

“Dr. Pinal argues that a POSA would not be motivated to
eliminate the crude treprostinil isolation step because
‘the POSA would have to first neutralize the KOH by
means of an acid work-up to access neutral treprostinil
that KOH can be
neutralized in the presence of methanol using HCI to

free acid’...Moriarty discloses

access the neutral treprostinil free acid. See Ex. 1009 at 13
(‘Then the reaction mixture was refluxed for 3 h and cooled

at 0 'C, then 3 M aqueous HCI| was added until pH 10-
12.0).7 - Dr. Winkler

55

Reply Declaration of Jeffrey D. Winkler, Ph.D.
IPR2020-00770

60, 291,

102, A POSA would be motivated to climinate this isolation step because a
POSA would know that it would be more efficient to form a salt from a preexisting
solution, without recourse to isolation of a solid, re-dissolving that solid, and then
forming a salt. If a POSA actually carried out an isolation step. then a POSA would
have to re-dissolve the crude treprostinil carboxylic acid in order to apply the salt
formation step of Phares. A POSA would therefore be motivated to eliminate the
isolation step to most efficiently prepare the treprostinil salt,

103. Dr. Pinal argues that a POSA would not be motivated to eliminate the

il isolation step because “the POSA would have to first nentralize
by means of an acid work-up to access neutral treprostinil free acid.” Ex.
5 at 9 158 (emphasis in original). According to Dr. Pinal, “an acid work-up
would risk the esterification of treprostinil to form treprostinil methyl ester. when
done in the presence of methanol.” fd. (citing Ex. 1008 at 18 (“Synthesis of methyl
ester of Treprostinil™)). Dr. Pinal’s point is scientifically incorrect. Moriarty
discloses that KOH can be neutralized in the presence of methanol using HCI to
access the neutral treprostinil free acid. See Ex. 1009 at 13 (“Then the reaction
mixture was refluxed for 3 h and cooled at 0 °C, then 3 M agueous HCl was added
until pH 10-12."). Moriarty does not disclose the presence ol any treprostinil methyl
ester after neutralization of the KOH base. J[d. (disclosing resulting 99.7%

73

Liguidia's Exhibit 1017
IPR2020-00770
Page 77

Liquidia - Exhibit 1002 - Page |

EX1017 (Winkler Reply), 1103; EX2025 (Pinal Response), 11158, 185, 232; Paper 31 (MtE), 6-8; Paper 12 (POR), 29-34.
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DR. WINKLER’S ARISTOFF HAIL MARY FAILS TO CONSIDER THE

DIFFERENT PROCESSES

...| looked at footnote 18(c), | saw the paper by
Aristoff...in 1985. And so | looked at that paper to
see whether the workup procedure for the
formation of the treprostinil free acid, how that

compared to what was described in Moriarty...”
- Dr. Winkler

EX2032 (Winkler Depo #2), 168:1-177:12; Paper 31 (MtE), 6-8.

UT EX2036
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



WHAT HAPPENED TO THE EFFICIENCY RATIONALE?

“[T]he neutralization doesn’t occur at pH 10 to
12...[M]ost of the solvent was removed Iin vacuo.
The resulting solution was diluted with water and
extracted in ethyl acetate...The agueous layer
was acidified to pH 2 to 3 by addition of 3 molar N
HCI...and then extracted with ethyl acetate. \k

- Dr. Winkler I\\

= Dr. Winkler backtracks to agree Moriarty’s full

work-up needs to be performed before salt
form can be pursued.

UT EX2036
57 EX2032 (Winkler Depo #2), 168:1-177:12; Paper 31 (MtE), 6-8; Paper 12 (POR), 29-34; Paper 1 (Petition), 38 (asserting, 3
originally, that a POSA could skip the Moriarty isolation, which would be “faster, more efficient, and more economical”). DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



DR. WINKLER’S BACKTRACK UNDERMINES ANY MOTIVATION

UT EX2036
58 EX1008 (Phares), 22; Paper 6 (POPR), 51; EX2025 (Pinal Response), 11158-63, 237; Paper 12 (POR), 30-32. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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WHY CHANGE MORIARTY?

“*Moriarty does not teach preparation
of a diethanolamine salt of treprostinil
or preparation of a pharmaceutical

product comprising treprostinil salt.”
- Dr. Winkler

EX1002 (Winkler), 1149; Paper 6 (POPR), 62-64; EX2002 (Pinal), 11294, 297-300; Paper 12 (POR), 60-62.

Petition for fnter Partes Review of
1.5, Patent No. 9,604,901 B2

and Phares because the combination of Moriarty and Phares discloses the same

process steps and same treprostinil product of the "901 patent.

149, However, Moriarty does not teach preparation of a dietl lamine salt

rostinil or preparation of a pharmaceutical product comprising treprostinil

150. Phares teaches preparation of treprostinil diethanolamine by dissolving
treprostinil acid and treating it with dicthanolamine. (Ex. 1008 at 22.) Phares further
discloses two polymorphs of treprostinil diethanolamine and their relative stabilities.
(Id. at 85-89.)

151. A POSA would have found it obvious and been motivated to prepare
the treprostinil diethanolamine salt of Phares from the treprostinil free acid obtained
by the process of Moriarty for two reasons. First, a POSA would have sought to
combine Phares and Moriarty because Phares is directed to improving treprostinil,
and the Moriarty process, including those steps claimed by the "901 patent, was a
well-known way to make treprostinil.  Sccond, a POSA would have sought to
combine Moriarty and Phares in order to eliminate the intermediate purification step
taught by Moriarty, thereby increasing synthetic efficiency and lowering production
costs for the synthesis of treprostinil diethanolamine sall. A POSA would

understand that an intermediate purification step should be unnecessary because not

Liguidia - Exhibit 1002 - Page 56

Liquidia - Exhibit 1002 - Page |
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WHY CHANGE MORIARTY?

Q: “Does Moriarty teach converting the
treprostinil back into a salt?”

Dr. Winkler: “Moriarty does not N
explicitly teach that, no.” l\

| /

UT EX2036
60 EX2025 (Winkler Depo #1), 130:15-18; Paper 6 (POPR), 62-64; EX2002 (Pinal), 11294, 297-300; Paper 12 (POR), 60-62. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



DR.

WINKLER ADMITS MORIARTY DOES NOT TEACH AT LEAST:

1. A pharmaceutical batch consisting of treprostinil or a
salt thereof and impurities resulting from (a) alkylating a
benzindene triol, (b) hydrolyzing the product of step (a) to
form a solution comprising treprostinil, (¢) containing the
solution comprising treprostinil from step (b) with a base to
form a salt of treprostinil, (d) i1solating the salt of treprostinil,
and (e) optionally reacting the salt of treprostinil with an
acid to form treprostinil, and
wherein the pharmaceutical batch contains at least 2.9 g

of treprostinil or its salt.

2. The pharmaceutical batch of claim 1, which has been
dried under vacuum.

3. A pharmaceutical product comprising a therapeutically
effective amount of treprostinil from a pharmaceutical batch
as claimed in claim 1.

4. A pharmaceutical product comprising a therapeutically
effective amount of a salt treprostinil from a pharmaceutical
batch as claimed in claim 1.

5. The product of claim 4, wherein the salt is the dietha-
nolamine salt of treprostinil.

EX1002 (Winkler), 1149; EX2025 (Winkler Depo #1), 130:15-18; Paper 6 (POPR), 62-64; Paper 12 (POR), 60-62;

EX1001 (901 Patent), 17:24-18:29.

6. A method of preparing a pharmaceutical product from
a pharmaceutical batch as claimed in claim 1, comprising
storing a pharmaceutical batch of a salt of treprostinil as
claimed in claim 1 at ambient temperature, and preparing a
pharmaceutical product from the pharmaceutical batch after
storage.

7. A method as claimed in claim 6, wherein the salt of
treprostinil is a diethanolamine salt.

8. A method of preparing a pharmaceutical batch as
claimed in claim 1, comprising (a) alkylating a benzindene
triol, (b) hydrolyzing the product of step (a) to form a
solution comprising treprostinil, (¢) contacting the solution
comprising treprostinil from step (b) with a base to form a
salt of treprostinil, (d) isolating the salt of treprostinil, and
(e) optionally reacting the salt of treprostinil with an acid to
form treprostinil.

9. A method as claimed in claim 8, wherein the salt of
treprostinil is a diethanolamine salt.

UT EX2036
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




NO ESTABLISHED MOTIVATION TO COMBINE

= Moriarty and Phares teach different
compounds and have different focuses
and aims.

“Il]t is not enough to show that ‘a
skilled artisan, once presented with

the two references, would have
understood that they could be

= The mere fact that a modification could RHEUsUCEEs
be made falls well short of a motivation - eI

such that the POSAwould have made R e
€ maodirncation.

UT EX2036
62 Paper 6 (POPR), 64; Paper 12 (POR), 54-56; EX2025 (Pinal Response), 11110-13, 161-62, 250, 260-64. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



MORIARTY + PHARES ARE DIRECTED TO DIFFERENT PROBLEMS

= Moriarty only addresses improving the synthesis of treprostinil.
Does not address or contemplate salts, prodrugs, or enantiomers thereof.

Does not identify anything wrong, inefficient, or undesirable about its synthesis or
treprostinil product.

Teaches treprostinil for subcutaneous injection.

= Phares contemplates chemical modifications to treprostinil, focusing on
prodrugs and their enantiomers, to yield an oral, topical, or transdermal drug.

Teaches treprostinil’s absolute oral bioavailability is less than 10%.
Teaches treprostinil is irritating on skin contact, while prodrugs are not.
Does not teach scalability or purity.

Notes treprostinil diethanolamine is hygroscopic and polymorphic.

UT EX2036
63 Paper 6 (POPR), 50-51, 64; Paper 12 (POR), 54-56; EX2025 (Pinal Response), 11110-13, 161-62, 250, 260-64 DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



LIQUIDIA’S
BELATED
MOTIVATION
ARGUMENTS




LIQUIDIA IMPROPERLY EXPANDS ON PETITION IN REPLY

= Argues new motivations to combine Moriarty with Phares
Including:
— Crystal morphology
— Safety

— Improved bioavailability

UT EX2036

65 Paper 25 (Sur-Reply), 1-2; see Paper 15 (Reply), 13-16; EX2032 (Winkler Depo #2), 287:6-296:19 (clinical safety), DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

250:11-252:16 (bioavailability), 321:1-322:9 (crystal morphology).



A PROPERLY CREDENTIALED POSA UNDERSTANDS THAT CRYSTAL
MORPHOLOGY IS IMPORTANT

“Crystal morphology Iis an important
consideration when selecting a salt form.”

- Stahl

— —

I

UT EX2036

66 EX2008 (Stahl), 62; Paper 6 (POPR), 66-67; EX2002 (Pinal), 1258; Paper 12 (POR), 7, 32, 36-37; EX2025 (Pinal DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

Response), 9267-68.



MORIARTY DISCLOSES NEEDLE-SHAPED CRYSTALS

UT EX2036

EX1009 (Moriarty), 13; Paper 6 (POPR), 66-67; EX2002 (Pinal), 11301-02; Paper 25 (Sur-Reply), 1-2; EX2025 (Pinal Response), DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

191267-68; see EX2026 (Winkler Depo #1), 134:22-135:17.



LIQUIDIA OFFERS NO ARGUMENT + DR. WINKLER OFFERS NO
OPINION ON CRYSTAL MORPHOLOGY

Q: “Is a needle crystal morphology generally desirable
In pharmaceutical production?”

*k%k \

Dr. Winkler: “l did not offer an opinion on that...I

know that in the Pinal declaration there was [ 71—
discussion of needles being problematic, and
taught against.”

Q: “Do you have a basis for a contrary opinion?”

Dr. Winkler: “Like | said, | offered no opinion on this
guestion.”

UT EX2036
68 EX2026 (Winkler Depo #1), 134:22-135:17; Paper 6 (POPR), 66-67; EX2002 (Pinal), 11301-02; Paper 12 (POR), 38, 62; 3
EX2025 (Pinal Response). 11267-68. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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THE PRIOR ART CONFIRMS MORIARTY'S NEEDLES WOULD HAVE

BEEN UNDESIRABLE

“Generally, needle-shaped crystals are

not desirable because of their poor flow

properties.” _ Stahl

—

EX2008 (Stahl), 62; ; Paper 6 (POPR), 66-67; EX2002 (Pinal), 11301-02.

I

UT EX2036
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...ONLY AT THE REPLY STAGE DID DR. WINKLER DEVELOP A

THEORY BASED ON PINAL'S TESTIMONY

“[A] POSA would have been motivated to
eliminate the crystallization steps of
Moriarty [to]...avoid formation of the
which Dr.

assoclated

Pinal
with
manufacturing difficulties...and directly
form the treprostinil salt of Phares from

‘white needles/

explains are

the treprostinil solution of Moriarty.”
- Dr. Winkler

Petition for fnter Partes Review of
U.8. Patent No, 9,604,901 B2

opinions.  To the extent I am provided additional documents or information,
including any expert declarations in this proceeding. I may offer further opinions.
IV. PERSONS OF ORDINARY SKILL IN THE ART

14, T understand that “one of ordinary skill in the art” is not a specilic, real
individual, but rather a hypothetical individual who is presumed to have known the
relevant art at the time of the invention. In delining “one of ordinary skill in the art.”
I have been advised to consider factors such as the educational level and years of
experience not only of the person or persons who have developed the invention that
is the subject of the case, but also others working in the pertinent art at the time of

the invention; the types of problems encountered in the art; the teachings of the prior

art; patents and publications or other persons or companies; and the sophistication
nology.
15. I have assessed the level of ordinary skill in the art based upon my
review of the prior art, the patent, and my over thirty years of working in the field of
organic chemistry.

16.  Given the high education level of the scientists actually working in this
field. a person of ordinary skill in the art (POSA) of chemistry at the time of the
alleged invention would have a master’s degree or a Ph.D. in medicinal or organic

chemistry, or a closely related field. Alternatively, a POSA would include an

Liquidia - Exhibit 1002 - Page 8
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EX1017 (Winkler Reply), 1143; Paper 25 (Sur-Reply), 1; EX2025 (Pinal Response), 1268.

Liquidia's Exhibit 1017
IPR2020-00770

Page 103
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BUT EVEN DR. WINKLER AGREES MORPHOLOGY WOULD STILL BE
UNPREDICTABLE

“My  understanding is that the LI\
morphology of the salt would not

necessarily follow from the \\¥
morphology of the free acid, that's

correct, if that’s what you’re asking.”
- Dr. Winkler

UT EX2036

71 EX2032 (Winkler Depo #2), 321:1-322:9; Paper 25 (Sur-Reply), 1; EX2025 (Pinal Response), 1268. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



BATRA CONFIRMS CRYSTAL MORPHOLOGY CHALLENGES

“The synthesis of UT-15C (3), faced a number
of challenges during the early development of
the final crystallization step. The first problem
to overcome was the tendency of the
compound to oll-out (formation of a gummy
mass). The second obstacle was designing
a crystallization process that produced the
desired form (Form B) consistently.” -Batra

72

EX2009 (Batra), 243; Paper 6 (POPR), 53; Paper 12 (POR), 24-25, 38; EX2002 (Pinal), 11231-34, 259, 302; EX2025

(Pinal Response), 11213-16, 268.

P
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BATRA CONFIRMS CRYSTAL MORPHOLOGY CHALLENGES

“In light of the above-mentioned issues, it was
Important to develop a more controlled
crystallization from process to achieve only
one form and a desired morphology from a
formulation standpoint. This paper describes
the problems faced during crystallization
development.” - Batra

4
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EX2009 (Batra), 243; Paper 6 (POPR), 53; EX2002 (Pinal), 11231-34, 259, 302.

UT EX2036
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NEW SAFETY MOTIVATION INTRODUCED IN REPLY

“A POSA would be motivated to form a salt of
treprostinil  because it was known that
treprostinil  diethanolamine had no safety

Reply Declaration of Jeffrey D. Winkler, Ph.D.
IPR2020-00770

83, This finding is unsurprising, given that POSAs were aware that organic salts can
“exhibit enhanced bioavailability and desirable formulation characteristics.”
Ex. 1034 (Berge) at 7. Thus, a POSA would be motivated to form a sall form of

treprostinil in order to improve bioavailability.

2. No Safety Problems Relative to FDA-Approved Remodulin

problems relative to the FDA-approved drug,
Remodulin.” - Dr. Winkler

74

'0OSA would be motivated to form a salt of treprostinil because it

own that treprostinil diethanolamine had no safety problems relative to the
FDA-approved drug, Remodulin®, In fact, Phares expressly discloses that the

“safety profile with UT-15C (treprostinil diethanolamine) is consi with the

reported safety profile and product labeling of [FDA-approved] Remodulin
(treprostinil sodium) and other prostacyclin analogs.” Ex. 1008 at 83; see also
Ex. 1018 at 147:22-149:9.

D. A POSA Would Have Had a Reasonable Expectation of Success in
Forming Treprostinil Diethanolamine Based on the Disclosures in
Phares

100. Idisagree with Dr. Pinal that a POSA would not have had a reasonable
expectation of success in accessing treprostinil diethanolamine based on the
teachings of Phares. Ex. 2025 at 99 157-163. Phares specifically discloses
combining a starting batch of treprostinil carboxylic acid and a base. Ex. 1008 at
22, In particular, Phares teaches dissolving treprostinil acid in a 1:1 molar ratio
mixture of ethanol: water and diethanolamine (i.e., a base) to produce UT-15C

71

Liquidia's Exhibit 1017

IPR20:

20-00770
Page 75

EX1017 (Winkler Reply), 199; Paper 25 (Sur-Reply), 2; see Paper 15 (Reply), 13-16; EX2032 (Winkler Depo #2),
287:6-296:109.
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NEW BIOAVAILABILITY MOTIVATION INTRODUCED IN REPLY

Q: “Phares and its disclosure and discussion of
bioavailability was available to you at the time of your
original report in this case, correct?

*k*%k [

Dr. Winkler: “Phares, which contains the discussion
of Dbioavailability, of which | was aware, was
available to me at the time of my first declaration.

That is correct.”

_ _ UT EX2036
Eégg:)’;’Zﬂglgfnkler Depo #2), 250:11-252:16; Paper 25 (Sur-Reply), 2; see Paper 15 (Reply), 13-16; EX1017 (Winkler DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



LIQUIDIA FAILED TO
ESTABLISH
REASONABLE
EXPECTATION OF
SUCCESS




77

LIQUIDIA FAILS TO ANALYZE THE CLAIMS AS A WHOLE

= Liquidia argues that “Phares successfully
performed” the step of reacting treprostinil
with diethanolamine to form a treprostinil
diethanolamine salt.

= But that’s not relevant to the dispute.

= And none of the claims are directed solely to
reacting treprostinil with diethanolamine.

Paper 6 (POPR), 66.

Criticizing piecemeal analysis of
both the claims and the prior art
that “selected bits and pieces
from prior art patents that might be
modified to fit its legally incorrect

interpretation of each claim as

consisting of one word.”

KSR Int'l Co. v. Teleflex Inc., 550 U.S. 398, 406
(2007); accord Panduit Corp. v. Dennison Mfg.
Co., 810 F.2d 1561, 1577-78 (Fed. Cir. 1987)

UT EX2036
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



LIQUIDIA’S EXPECTATION OF SUCCESS ARGUMENT IS ALL
CONCLUSION + NO SUBSTANCE

= Dr. Winkler provides no support for his

conclusions that a POSA would have Ll el estellise) det

. conclusory statements of
had a reasonable expectation of Y

. . L counsel or a witness that a
success in achieving what Liquidia

patent is invalid do not raise a

suggests. e
genuine issue of fact.”

- Biotec Biologische Naturverpackungen v.

= EXxpert testimony without basis is Biocorp., Inc..
i i i 249 F.3d 1341, 1353 (Fed. Cir. 2001)
entitled to little or no weight.

37 C.F.R. 842.65(a)

UT EX2036
78 Paper 6 (POPR), 65-67; EX2002 (Pinal), 11294-308. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



THE ART TEACHES CHALLENGES, NOT SUCCESSES

= Moriarty teaches difficulties associated with treprostinil’'s synthesis,
purification, and scale up.

= Phares teaches complicating polymorphic forms and hygroscopicity of
treprostinil diethanolamine.

= A POSA would have been disincentivized to work on a challenging
synthesis that yields multiple polymorphic forms of expected
hygroscopic material.

UT EX2036
79 Paper 6 (POPR), 65-67; EX2002 (Pinal), 11294-308; Paper 12 (POR), 24-25, 37-38. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



LIQUIDIA’S OWN ART HIGHLIGHTS UNPREDICTABILITY

“Choosing the appropriate salt, however, can be a very

difficult task, since each salt imparts unique properties
to the parent compound...Unfortunately, there is no
reliable way of predicting the influence of a
particular salt species on the behavior of the parent

compound. Furthermore, even after many salts of the
same basic agent have been prepared, no efficient

screening technigues exist to facilitate selection of the
salt most likely to exhibit the desired pharmacokinetic,
solubility, and formulation properties.” - Berge

UT EX2036
EX1034 (Berge), 1; Paper 25 (Sur-Reply), 1-2. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



PHARES DOES NOT TEACH USEFUL SYNTHESES OF A PHARMACEUTICAL
BATCH OF TREPROSTINIL OR TREPROSTINIL DIETHANOLAMINE

— N

UT EX2036
81 EX1008 (Phares), 22; Paper 6 (POPR), 51; EX2025 (Pinal Response), 11115-17; Paper 12 (POR), 30. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



LIQUIDIA FAILED TO
MEET ITS BURDEN
ON IMPURITIES




MORIARTY DOES NOT TEACH SPECIFIC IMPURITIES
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UT EX2036
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Liquidia has not proven that impurities are
iInherently the result of the claimed process
steps as claim 1 requires.
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met the limits of the claim.
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(c)-(d) of claim 1.

84 EX1009 (Moriarty), 13; Paper 6 (POPR), 67-69; EX2002 (Pinal), 11300-02; Paper 12 (POR), 52, 56-57, 62-64.

UT EX2036
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




LIQUIDIA FAILED TO
MEET ITS BURDEN
ON 2.9 G SCALE




MORIARTY DOES NOT TEACH THE CLAIMED PHARMACEUTICAL
BATCH AT A 2.9 GRAM SCALE

= The parties agree that Moriarty does not teach steps (c)-(e), and thus, does not
teach a pharmaceutical batch prepared from a process that includes steps (c)-
(e) at a 2.9 gram scale.

= Liquidia only provides an unsupported argument that the claimed 2.9 gram
amount “would be possible.”

_ N o UT EX2036
86 K/?I?rﬁ(rlg)(Pﬁz;)’ 68; EX2002 (Pinal), 11304-08; Paper 12 (POR), 43-44; see Paper 1 (Petition), 63-64 (citing EX1002 DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



PHARES DOES NOT TEACH ANY PARTICULAR AMOUNT OF
TREPROSTINIL DIETHANOLAMINE

— N

UT EX2036
87 Paper 6 (POPR), 51; EX2025 (Pinal Response), 11102, 165-71, 270-74; Paper 12 (POR), 43-44. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



PHARES DOES NOT TEACH 2.9 G OF ANYTHING

= Liquidia asserts “Phares teaches a reaction of ~1 g-scale quantities.”

= Only one reaction is ~1 gram scale—a reaction to form treprostinil methyl
ester, which is irrelevant to treprostinil diethanolamine.

Uses 1.087 g treprostinil as a starting material to yield crude treprostinil methyl ester.
Acidification and purification yields 0.803 grams of purified methyl ester.

The methyl ester was not merely a final product, rather it was used as an intermediate to
make other prodrugs.

UT EX2036

Paper 6 (POPR), 60; EX2002 (Pinal), 11220, 279-83; Paper 12 (POR), 43-44; EX2025 (Pinal Response), 11102, 165-
71, 270-74- Paper 1 (Petition), 39: EX1002 (Winkler). 1102: EX1008 (Phares), 18-19, 22. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



THE SCALE IN QUESTION IS PRODUCT, NOT STARTING MATERIAL

= Dr. Winkler cites his own experience in asserting reactions can be scaled up
“by a factor of 3” with a reasonable expectation of success.

Scaling up the irrelevant synthesis of treprostinil methyl ester by a factor of 3 still only yields
just 2.4 grams material.

= Dr. Winkler repeatedly confuses the amount of starting materials and the
amount of product a synthesis yields.

Cites, e.g., EX1031 to support contention that benchtop scale-type work in a lab includes
working on over 2.9 grams, but EX1021 results in just 5 mg of end product.

UT EX2036

89 Paper 6 (POPR), 60; Paper 25 (Sur-Reply), 15-16; EX2002 (Pinal), 11220, 279-83; EX2025 (Pinal Response), {1 102, DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

165-71, 270-74, 293-94, 297: see EX2032 (Winkler Depo #2), 306:6-307:11.



LIQUIDIA FAILED TO
MEET ITS BURDEN
ON STORAGE IN
CLAIMS 6 AND 7




CLAIMS 6 + 7 REQUIRE STABILITY AT AMBIENT TEMPERATURE FOR
STORAGE

6. A method of preparing a pharmaceutical product from
a pharmaceutical batch as claimed in claim 1, comprising
storing a pharmaceutical batch of a salt of treprostinil as
claimed in claim 1 at ambient temperature, and preparing a
pharmaceutical product from the pharmaceutical batch after
storage.

7. A method as claimed 1n claim 6, wherein the salt of
treprostinil 1s a diethanolamine salt.

UT EX2036
91 EX1001 (901 Patent), claims 6-7; Paper 6 (POPR), 52; Paper 12 (POR), 50-51, 65-66; Paper 25 (Sur-Reply), 10-11. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



BOARD NOT PERSUADED ON CLAIMS 6 + 7

IPR2020-00770

“Based on the current record, we are not

Thus, Petitioner has demonstrated a reasonable likelihood that claim 1 of the

"901 patent would have been obvious over Moriarty and Phares.

persuaded that Petitioner has demonstrated

Moriarty and Phares teaches or suggests every additional limitation of
claims 2-5, 8, and 9. Pet. 64-67, 70-75. Patent Owner does not argue these
. . ngn . . ) . .
b I I k I h d f I t h claims separately. Upon review of Petitioner’s arguments and the evidence
a re aS O n a- e I e I O O O p reval I n g WI of record, we determine that Petitioner has demonstrated a reasonable
likelihood that these claims also would have been obvious over Moriarty and

Phares.

regard to claims 6 and 7.” - Institution Decision

challenges raised in the Petition, See S48, 138 8. Ct. at 1335-56; see also

Patent Trial and Appeal Board Consolidated Trial Practice Guide 64 (Nov.

2019)* (“The Board will not institute on fewer than all claims or all
challenges in a petition.”). We nevertheless offer the following observations.
Claims 6 and 7
\ Based on the current record, we are not persuaded that Petitioner has

monstrated a reasonable likelihood of prevailing with regard to claims 6
and 7. Claim 6 is directed to “[a] method of preparing a pharmaceutical
product from a pharmaceutical batch as claimed in claim 1, comprising

storing a pharmaceutical batch of a salt of treprostinil as claimed in claim 1

at ambient temperature, and preparing a pharmaceutical product from the

# Available at https://www.uspto.gov/sites/default/files/documents/
tpgnov.pdf.
28

UT EX2036
92 Paper 7 (Institution Decision), 15-16; Paper 12 (POR), 9-10; EX2025, 191. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



LIQUIDIA’'S HASTY RETREAT

= Liquidia has not added any further evidence pertaining to storage or stability

= |f anything, Liquidia and its expert have backtracked from the its initial
positions regarding stability and storage.

Dr. Winkler’s retraction of the polymorph stability arguments

UT EX2036
93 Paper 37 (UT's Reply iso MtE), 3-4; Paper 25 (Sur-Reply), 16-19, 24-25. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



94

NEITHER MORIARTY NOR PHARES TEACHES ANYTHING ABOUT
STORAGE

= Moriarty does not mention or suggest storage or storage conditions
= Phares does not mention or suggest storage or storage conditions

= Liquidia fails to explain why a POSA would have undertaken storage at
ambient temperature, when treprostinil was known to be unstable and
degrade under such conditions.

UT EX2036
Paper 25 (Sur-Reply), 24-25; Paper 12 (POR), 50-51, 65-66. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



LIQUIDIA FAILED TO
MEET ITS BURDEN ON
PHARMACEUTICAL
BATCH




THE '901 PATENT CLAIMS REQUIRE STABILITY

“...compounds which possess stability sufficient LI\
to allow manufacture and which maintain the _—
Integrity of the compound for a sufficient
period of time to be useful for the purposes

detalled herein.” - The '901 Patent

96

EX1001 (901 Patent), 5:4-10; Paper 6 (POPR), 51-52; Paper 12 (POR), 9-10, 43, 51-52; Paper 25 (Sur-Reply), 10-11;
EX2025 (Pinal Response), 1178, 91.

UT EX2036
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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1. A pharmaceutical batch consisting of treprostinil or a
salt thereof and impurities resulting from (a) alkylating a
benzindene triol, (b) hydrolyzing the product of step (a) to
form a solution comprising treprostinil, (¢) containing the
solution comprising treprostinil from step (b) with a base to
form a salt of treprostinil, (d) isolating the salt of treprostinil,
and (e) optionally reacting the salt of treprostinil with an
acid to form treprostinil, and
wherein the pharmaceutical batch contains at least 2.9 g

of treprostinil or its salt.

2. The pharmaceutical batch of claim 1, which has been
dried under vacuum.

3. A pharmaceutical product comprising a therapeutically
effective amount of treprostinil from a pharmaceutical batch
as claimed in claim 1.

4. A pharmaceutical product comprising a therapeutically
effective amount of a salt treprostinil from a pharmaceutical
batch as claimed in claim 1.

5. The product of claim 4, wherein the salt is the dietha-
nolamine salt of treprostinil.

EX1001, claims 1-9; Paper 6 (POPR), 51-55; Paper 12 (POR), 9-10, 43, 51-52; EX2025 (Pinal Response), 1178, 91.

THE CLAIMED PHARMACEUTICAL BATCHES AND PRODUCTS ALL
REQUIRE STABILITY

6. A method of preparing a pharmaceutical product from
a pharmaceutical batch as claimed in claim 1, comprising
storing a pharmaceutical batch of a salt of treprostinil as
claimed in claim 1 at ambient temperature, and preparing a
pharmaceutical product from the pharmaceutical batch after
storage.

7. A method as claimed in claim 6, wherein the salt of
treprostinil is a diethanolamine salt.

8. A method of preparing a pharmaceutical batch as
claimed in claim 1, comprising (a) alkylating a benzindene
triol, (b) hydrolyzing the product of step (a) to form a
solution comprising treprostinil, (¢) contacting the solution
comprising treprostinil from step (b) with a base to form a
salt of treprostinil, (d) isolating the salt of treprostinil, and
(e) optionally reacting the salt of treprostinil with an acid to
form treprostinil.

9. A method as claimed in claim 8, wherein the salt of
treprostinil is a diethanolamine salt.

UT EX2036
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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1. A pharmaceutical batch consisting of treprostinil or a
salt thereof and impurities resulting from (a) alkylating a
benzindene triol, (b) hydrolyzing the product of step (a) to
form a solution comprising treprostinil, (¢) containing the
solution comprising treprostinil from step (b) with a base to
form a salt of treprostinil, (d) isolating the salt of treprostinil,
and (e) optionally reacting the salt of treprostinil with an
acid to form treprostinil, and
wherein the pharmaceutical batch contains at least 2.9 g

of treprostinil or its salt.

2. The pharmaceutical batch of claim 1, which has been
dried under vacuum.

3. A pharmaceutical product comprising a therapeutically
effective amount of treprostinil from a pharmaceutical batch
as claimed in claim 1.

4. A pharmaceutical product comprising a therapeutically
effective amount of a salt treprostinil from a pharmaceutical
batch as claimed in claim 1.

5. The product of claim 4, wherein the salt is the dietha-
nolamine salt of treprostinil.

EX1001, claims 1-9; Paper 6 (POPR), 51-55; Paper 12 (POR), 9-10, 43, 51-52; EX2025 (Pinal Response), 1178, 91.

THE CLAIMED PHARMACEUTICAL BATCHES AND PRODUCTS ALL
REQUIRE STABILITY

6. A method of preparing a pharmaceutical product from
a pharmaceutical batch as claimed in claim 1, comprising
storing a pharmaceutical batch of a salt of treprostinil as
claimed in claim 1 at ambient temperature, and preparing a
pharmaceutical product from the pharmaceutical batch after
storage.

7. A method as claimed in claim 6, wherein the salt of
treprostinil is a diethanolamine salt.

8. A method of preparing a pharmaceutical batch as
claimed in claim 1, comprising (a) alkylating a benzindene
triol, (b) hydrolyzing the product of step (a) to form a
solution comprising treprostinil, (¢) contacting the solution
comprising treprostinil from step (b) with a base to form a
salt of treprostinil, (d) isolating the salt of treprostinil, and
(e) optionally reacting the salt of treprostinil with an acid to
form treprostinil.

9. A method as claimed in claim 8, wherein the salt of
treprostinil is a diethanolamine salt.

UT EX2036
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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TREPROSTINIL'S POLYMORPHIC NATURE THREATENS STABILITY

= Polymorphs are chemically identical solids crystalized in physically different
crystalline lattice structures.

= Polymorphs are a nightmare for the pharmaceutical industry, and require an
Immense amount of work to evaluate, manufacture, and store reliably.

= Treprostinil diethanolamine has an inherent “tendency...to oil-out (formation of
gummy mass).”

UT EX2036

Paper 6 (POPR), 52-55; EX2002 (Pinal), 11221-41; EX2009 (Batra), 242 (polymorph incidents have “serious implications” for market DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

and patients; “project was suspended until a modified procedure was found”), 243 (26,000+ crystallizations for a study on polymorphs).



THE POLYMORPH INTERCONVERSION DATA IS NOT
REPRESENTATIVE OF STORAGE CONDITIONS

UT EX2036
100 EX1008 (Phares), 89, Table 17; Paper 6 (POPR), 40-41; EX2002 (Pinal), 11221-40; see EX1002 (Winkler), 11114, 203. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



RELATIVE POLYMORPH STABILITY DOES NOT EQUATE TO
STORAGE STABILITY

Very Slow

UT EX2036
101 EX2002 (Pinal), 1227; id., 11221-40; Paper 6 (POPR), 40-41; see EX1002 (Winkler), 1114, 203. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



PHARES DOES NOT TEACH STABILITY; SUGGESTS INSTABILITY

= General nature of polymorphs and salts suggest instability.

= |n addition, Phares teaches treprostinil is notably hygroscopic.

Polymorph Form A gains “4.9% and 28% weight after 23 days in the ~52% RH and 68% RH
chambers, respectively.”

Polymorph Form B gains 49% water at 95% relative humidity.

UT EX2036
102 Paper 6 (POPR), 52-55; EX2002 (Pinal), 11221-41; EX1008 (Phares), 87-88, Figs. 19, 22. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



DR. WINKLER AGREES STABILITY + HYGROSCOPICITY ARE
IMPORTANT, “BASIC" CONSIDERATIONS IN SALT SELECTION

“| agree that the preferred form [of salt] Is
going to be selected on a variety of—of a
number of different properties. And [Berge]
lists three of them here. And | certainly agree
that each of those three are important. But
there are other factors, other basic
considerations that he lists that | think
would also be quite important, including

stability, hygroscopicity, and flowability.”
- Dr. Winkler

N\

/

AN

103

EX2032, 278:2-279:12; Paper 25 (Sur-Reply), 18-22.

UT EX2036
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



GROUND 1: PHARES




PHARES NEITHER TEACHES NOR SUGGESTS ALL OF THE CONTESTED
CLAIM LIMITATIONS

1. A pharmaceutical batch consisting of treprostinil or a
salt thereof and impurities resulting from (a) alkylating a
benzindene triol, (b) hydrolyzing the product of step (a) to
form a solution comprising treprostinil, (¢) containing the
solution comprising treprostinil from step (b) with a base to
form a salt of treprostinil, (d) isolating the salt of treprostinil,
and (e) optionally reacting the salt of treprostinil with an

acid to form treprostinil, and
wherein the pharmaceutical batch contains at least 2.9 g

of treprostinil or its salt.

UT EX2036

105 (EPXOllgg)lZgg_%l'PS;?)Z?ZZ(;?&}-;?ZER? EG(_ZQPR), 37-42, 50-55, 57-61; Paper 7 (Institution Decision), 31; Paper 12 DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



LIQUIDIA DOES NOT ANALYZE THE CLAIMS AS A WHOLE

UT EX2036
106 Paper 25 (Sur-Reply), 4-5; see Paper 15 (Reply), 11; EX1017 (Winkler Reply), 168-69. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



LIQUIDIA’S ARGUMENTS REST ON INHERENCY

= Liquidia asserts that Phares inherently discloses, e.g.,:

The same synthesis of treprostinil as set forth in independent claim 1 of the '901 patent

The synthesis of both enantiomeric forms of treprostinil and of the benzindene triol and
nitrile intermediates thereof

Treprostinil carboxylic acid starting material in solution/forming a solution comprising
treprostinil

That polymorphic Form B of treprostinil diethanolamine is stable at ambient temperature
and therefore could be stored at ambient temperature

Paper 1 (Petition), 29, 36-37, 43, 59-61, 68, 72; EX2002, 1159, 62, 79, 85, 89, 91, 114, 124, 128, 130, 167, 171, 175, 177, 203, 217, UT EX2036

107 223, 225; id., 168; Paper 25 (Sur-Reply), 18; Paper 12 (POR), 1, 21-22, 27-30, 35-39, 48, 51, 62-66. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



DR. WINKLER BUILT CASE ON INHERENCY BUT DID NOT
CONSIDER HOW INHERENCY WORKS FOR OBVIOUSNESS

Q: “Do you have an understanding of
how inherency works in an obviousness
analysis?”

Dr. Winkler: “l think that's really a legal ™
question that | — that | did not \
consider.”

UT EX2036

108 EX2026 (Winkler Depo #1), 62:21-63:5; Paper 12 (Sur-Reply), 1, 21-22; Paper 31 (MtE), 6-8; EX2025 (Pinal DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

Response), 19126-36, 205-07, 247; EX2007 (901 Complete File History; 393 IPR Winkler Depo), 193:3-14.



LIQUIDIA DOES NOT
MEET ITS BURDEN
TO SHOW THAT
PHARES TEACHES
TREPROSTINIL
SYNTHESIS




PHARES DOES NOT TEACH A USEFUL SYNTHESIS OF TREPROSTINIL

= No scale, equivalents, or concentrations
= No work-up steps
= No purification details

= No characterization information

UT EX2036
110 Paper 12 (POR), 41-42; Paper 6 (POPR), 59-60; EX2002 (Pinal), 11220, 279-83; EX2025 (Pinal Response), 11115-17. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



PHARES'S SYNTHETIC SCHEME DOES NOT START AT A
COMMERCIALLY AVAILABLE STARTING POINT

Q: “Is compound

- 5 a commercially

/ available starting

material?”

*k%k

Dr. Winkler: “
don’t know.”

UT EX2036
111 Paper 12 (POR), 41-42; EX2025 (Pinal Response), 1115; EX2026 (Winkler Dep #1), 114:15-115:25. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



LIQUIDIA DID NOT
MEET ITS BURDEN
TO SHOW PHARES
TEACHES CLAIMED
IMPURITIES




LIQUIDIA’'S ARGUMENT ON IMPURITIES IS NONSENSICAL

= Phares does not teach anything about impurities.

= Liquidia invokes Phares’ teachings of two different polymorphs of a treprostinil
salt to address the claimed impurities.

= Liquidia argues because Phares’ Form A is used to make Form B, and Form A
has a lower melting point than Form B, Form A must be less pure.

This is scientifically inaccurate.

This does not read on the claims or address the source of the impurities, which claim 1
states must result from the recited process steps.

Paper 6 (POPR), 39, 58-59; EX2002, §1177-79, 188-89; EX2010, 79 (melting points change “in a rather unpredictable way”; POSAs
use magnitude of melting point range as a criteria of purity, and even that is “only a rough indication because the range depends on a UT EX2036
113 number of factors which are not easily taken into account”); see Paper 1 (Petition), 32; EX1002, 68. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



LIQUIDIA RESTED ITS SYNTHESIS, IMPURITY, AND STORAGE
STABILITY ARGUMENTS ON POLYMORPHS + DSC TRACES...

UT EX2036
114 Paper 1 (Petition), 32; Paper 25 (Sur-Reply), 18-19. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



...AND THEN ARGUES UT'S RESPONSE ADDRESSING
POLYMORPHS + DSC ARGUMENTS IS “IRRELEVANT”

UT EX2036

115 Paper 32 (Reply to UT’s MtE), 6; Paper 31 (MtE), 6-8, Paper 37 (Reply to Opposition to MtE), 3-4; see also Paper 15 (Reply), 22 DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

(“UTC'’s focus on the purity of the treprostinil diethanolamine polymorphic forms disclosed in Phares is misplaced.”).



LIQUIDIA FAILED TO
MEET ITS BURDEN
ON 2.9 G SCALE




PHARES DOES NOT TEACH 2.9 G OF ANYTHING

= Liquidia asserts “Phares teaches a reaction of ~1 g scale-quantities.”

= Only one reaction is ~1 gram scale—a reaction to form treprostinil methyl
ester, which is irrelevant to treprostinil diethanolamine.

Uses 1.087 g treprostinil as a starting material to yield crude treprostinil methyl ester.
Acidification and purification yields 0.803 grams of purified methyl ester.

The methyl ester was not merely a final product, rather it was used as an intermediate to
make other prodrugs.

UT EX2036

Paper 6 (POPR), 60; EX2002 (Pinal), 11220, 279-83; Paper 12 (POR), 43-44; EX2025 (Pinal Response), 11102, 165- DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

117
71, 270-74: Paper 1 (Petition), 39: EX1002 (Winkler), 1102: EX1008 (Phares), 18-19, 22.



THE SCALE IN QUESTION IS PRODUCT, NOT STARTING MATERIAL

= Dr. Winkler cites his own experience in asserting reactions can be scaled up
“by a factor of 3” with a reasonable expectation of success.

Scaling up the irrelevant synthesis of treprostinil methyl ester by a factor of 3 still only yields
just 2.4 grams material.

= Dr. Winkler repeatedly confuses the amount of starting materials and the
amount of product a synthesis yields.

Cites, e.g., EX1031 to support contention that benchtop scale-type work in a lab includes
working on over 2.9 grams, but EX1021 results in just 5 mg of end product.

UT EX2036

118 Paper 6 (POPR), 60; Paper 25 (Sur-Reply), 15-16; EX2002 (Pinal), 11220, 279-83; EX2025 (Pinal Response), {1 102, DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

165-71, 270-74, 293-94, 297; see EX2032 (Winkler Depo #2), 306:6-307:11.



OBJECTIVE INDICIA
CONFIRM
PATENTABILITY




LIQUIDIA IMPROPERLY SHIFTS BURDEN OF PROOF

= Liquidia asserted in its petition: “The principle applies most
“Patent Owner has not identified any JRQLCURCRUERESSRCETIHE (S
evidence of secondary indicia.” fields, such as chemistry,
This is an improper burden shift that where minor changes in a
Ignores objective indicia set forth in the product or process may
901 patent’s specification. yield substantially different

results.”

In re Soni,
54 F.3d 746, 750 (Fed. Cir. 1995)

UT EX2036
120 Paper 6 (POPR), 7, 69-71; Paper 12 (POR), 2, 7-8, 66-69; Paper 1 (Petition), 71. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



OBJECTIVE INDICIA CONFIRM PATENTABILITY

= The claimed inventions provide batch production of treprostinil for use as an
active ingredient in a pharmaceutical composition or pharmaceutical product.

= Treprostinil is the active ingredient in three FDA-approved drugs:
Remodulin® (treprostinil) Injection
Tyvaso® (treprostinil) Inhalation Solution
Orenitram® (treprostinil) Extended-Release Tablets

UT EX2036

121 Paper 6 (POPR), 2, 36, 69-71; Paper 12 (POR), 2, 7-8, 66-69; EX2002 (Pinal), 1136, EX1001 (901 Patent), [12], [57], DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

6:4-18, 16:66-17:12.



THE "'901 PATENT FILLED A LONG-FELT, UNMET NEED

“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.” - The '901 Patent

UT EX2036

122 EX1001 (901 Patent), 1:66-2:3; Paper 6 (POPR), 70-71; Paper 12 (POR), 2, 7-8, 66-69. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



THE "'901 PATENT IMPROVES ON EXISTING MANUFACTURING

“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.”
- The 901 Patent

UT EX2036
123 EX1001 (901 Patent), 6:4-18; Paper 6 (POPR), 34-35, 69-71; EX2002 (Pinal), 11130-32; Paper 12 (POR), 2, 7-8, 66-69. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



THE '901 PATENT IMPROVES ON TREPROSTINIL MANUFACTURING

“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...” - The '901 Patent

UT EX2036
124 EX1001 (901 Patent), 17:1-12; Paper 6 (POPR), 35-36, 69-71; EX2002 (Pinal), 1135; Paper 12 (POR), 2, 7-8, 66-69. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



THE '901 PATENT IMPROVES ON TREPROSTINIL MANUFACTURING

“This process provides better quality of final
product as well as saves significant amount

of solvents and manpower in purification of — -

intermediates.” - The '901 Patent (

UT EX2036
125 EX1001 (901 Patent), 17:1-12; Paper 6 (POPR), 35-36, 69-71; EX2002 (Pinal), 11135-36; Paper 12 (POR), 2, 7-8, 66-69. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



AMBIENT TEMPERATURE STORAGE STABILITY WAS UNEXPECTED

“Additional advantages of this process are: (a)
crude treprostinil salts can be stored as raw
material at ambient temperature and can be

e

converted to treprostinil by simple acidification ;7
with diluted hydrochloric acid.”
- The '901 Patent

UT EX2036
126 EX1001 (901 Patent), 17:4-10; Paper 25 (Sur-Reply), 24-25; EX2025 (Pinal Response), 1191, 218; Paper 12 (POR), 2, 7-8, 66-69. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



UT'S MOTION TO
EXCLUDE




EX1002 SHOULD BE EXCLUDED

Fatal flaws of Exhibit 1002 include:

= Lacks statutorily-required oath or caveat for a declaration
35U.S.C.§25;37C.FR. §42.2

= Hearsay without exception

= Dr. Winkler is ungualified to testify on the relevant subject matter
FRE 701, 701
Incorrect scientific analysis
Incorrect characterizations of the prior art

UT EX2036
128 Paper 31 (MtE), 2-10; Paper 12 (POR), 17-22; Paper 36 (UT Reply to Opposition to MtE), 1-4. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



REDLINE SHOWS NEAR IDENTICAL PETITION + “DECLARATION"

= |dentical analyses throughout, including:

— Claims in view of Moriarty + Phares

— Claims in view of Phares

UT EX2036
129 EX2013 (901 Petition + Winkler “Declaration” Redline); Paper 6 (POPR), 29-30; Paper 12 (POR), 18-21. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



DR. WINKLER’S TESTIMONY IS RIDDLED WITH SCIENTIFIC ERRORS

= |[ncorrect differential scanning calorimetry analysis

= Conflation of stability concepts

= Errors in applying introductory level acid/base chemistry to salt formation

UT EX2036
130 Paper 31 (MtE), 6-8; Paper 36 (UT Reply to Opposition to MtE), 1-4. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



DR. WINKLER'S DSC TESTIMONY CHANGES OVER TIME

Then: The '393 IPR

“[l]n certainly any organic chemistry textbook, it would
explain that the higher melting point the purer the
sample is. Assuming, of course, the same

polymorph.” - Dr. Winkler

| /
| /

UT EX2036

131 EX2007 (901 File History, 393 IPR Winkler Depo), 5788, 193:3-14; Paper 12 (POR), 35; EX2025 (Pinal Response), 1130. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



Now: The '901 IPR

DR. WINKLER'S DSC TESTIMONY CHANGES OVER TIME

“Phares discloses two crystalline forms of treprostinil
diethanolamine salt, Form A and Form B... A form
exhibiting a higher endotherm temperature is
Inherently compatible with a higher purity. Thus, the
higher melting point of Form B is consistent and
compatible with a higher degree of purity in Form B in
comparison with Form A based on these endotherm
temperatures.” - Dr. Winkler

132

EX2002, 168; Paper 25 (Sur-Reply), 35; EX2025 (Pinal Response), 1130.

N
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Liquidia - Exhibit 1002 - Page 1

UT EX2036
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



DR. WINKLER ERRS IN APPLYING INTRODUCTORY LEVEL ACID/BASE
CHEMISTRY REGARDING SALT FORMATION

“[llnstead of isolating the neutral carboxylic acid
at this step by removal of the methanol, a POSA
think it
diethanolamine

would obvious to Iinstead add

(i,e., a base) to the

treprostinil solution so that removal of the

methanol would Instead leave a salt,

specifically, treprostinil diethanolamine salt.”
- Dr. Winkler

133

EX1002 (Winkler), 191; EX2025 (Pinal Response), 11158, 185, 232; Paper 31 (MtE), 6-8.

Petition for fnter Partes Review of
U.8. Patent No, 9,604,901 B2

90.  Phares further discloses combining a starting batch of treprostinil and a
base. In particular, page 22 of Phares teaches dissolving treprostinil acid in a 1:1
maolar ratio mixture of ethanol: water to give a solution of treprostinil acid, which is

then treated with a base. diethanolamine. (/d) However, a POSA would

understand that the treprostinil acid disclosed at page 22 has been previously
isolated.

91. But a POSA would know that not isolating the treprostinil before
contacting it with a base is obvious based on what is taught by Phares. For example,

with the treprostinil solution inherently tanght by Phares at page 40. instead of

neutral carboxylic acid at this step by removal of the methanol, a POSA
think it obvious to instead add diethanolamine (i.e., a base) to the treprostinil
solution so that removal of the methanol would instead leave a salt, specifically,
treprostinil diethanolamine salt. (Id. at 40.)

92, A POSA would be motivated to do so to save a step of isolation of the
treprostinil, and instead would wait until the salt is formed to conduct an isolation
step. The result would be a process with just one isolation step, rather than two.
which would be faster, more efficient and more economical. A POSA would have
areasonable expectation of success in doing so because isolation after salt formation
is standard practice in the art, and is a step specifically taught in Phares. (Ex. 1008
al 22, 85-89.)

34
Liquidia - Exhibit 1002 - Page 38

Liquidia - Exhibit 1002 - Page |

UT EX2036

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




DR. WINKLER ERRS IN APPLYING INTRODUCTORY LEVEL ACID/BASE
CHEMISTRY REGARDING SALT FORMATION

“Dr. Winkler leaves out the fact that the final step
of Phares Iis carried out Iin methanol with
potassium hydroxide (KOH, a strong base).
Potassium hydroxide is a much stronger base
than diethanolamine, and any chemist would
know that simply adding diethanolamine In
the presence of KOH would not result in the
diethanolamine salt.” - Dr. Pinal

)

134

EX2025 (Pinal Response), 11158, 185, 232; Paper 31 (MtE), 6-8.

d. The POSA Would Not Have Had A Reasonable
Lxpectation of Success in Accessing Treprostinil
Dicthanolamine Based on the Teachings of Phares.

157. Dr. Winkler asserts that, given the teachings of Phares, “a POSA
would understand that the treprostinil acid disclesed at page 22 has been
previously isolated. But a POSA would know that not isolating the treprostinil
before contacting it with a basc is ebvious based on what is taught by Phares.”
LEX1002, 4%90-91 (asscrting that “instcad of isolating the neutral carboxylic acid at
this step by removal of the methanol, a POSA would have thought it obvious 1o
instead add diethanolamine {i.e., a base)” to form a salt). It is noteworthy that in
Dr. Winkler’s analysis, opposite actions, such as isolating vs. not isolating
treprostinil, operate in the same direction. I note that this isolation limitation Dr.
Winkler seems (o vy (o be addressing is actually a limitation from the "066
patent  not isolating the treprostinil before contacting it with a base is not an
explicit limitation of claim 1 of the *901 patent. See EX2027, 18:31-33 (claim 5,
reciting that the “base is combined with treprostinil that has net been previously
isolated™).

158. Dr. Winkler further asserts that “instead of isolating the neutral
carboxylic acid at this step by removal of the methanol, a POSA would think it
obvious to add diethanolamine (.., a base) to the treprostinil solution so that

removal of the methanol would instead leave a salt, specifically, treprostinil

-79-

UT EX2036
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



DR. WINKLER WRONGLY CHARACTERIZES PRIOR ART

= Dr. Winkler asserted Chart P of Exhibit EmT
. ] \foi, ORys
1014 teaches selective alkylation of a * D oo
CH 1)
treprostinil triol intermediate. . !
It doesr.1 t. Alkylation occurs on CLXXVI which O:-\O,OR:MW
has a single OH group—not three. s A

20 HO

= Aristoff (Exhibit 1014) explicitly describes &\@/m 5 e

. . “ 25 rd Vl_ﬁ—ﬁ—ﬂr _}{I’E vl_'l'l-:_ﬁ_ﬂz?

this compound by noting the “presence of | b,

protected Ry [and] Mg hydroxyl groups.” ® e oxgecoon
CLXXVII CLXXVI

8 I Ris n
M) L; Mg Lt
: : : _ UT EX2036
135 EX1002 (Winkler), 1182-83; EX2002 (Pinal), 1216-19; EX2025 (Pinal Response) 11185-88; EX1014 (Aristoff), 26:21- DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

36, 89:14-90:37: Paper 6 (POPR). 41: Paper 12 (POR), 45-46: Paper 31 (MtE), 6-8.



DR. WINKLER INCORRECTLY CITES ARISTOFF PRODRUG
TEACHING FOR ALKYLATION PROPOSITION

UT EX2036

136 EX1002 (Winkler), 1182-83; EX2025 (Pinal Response), 11185-88; Paper 6 (POPR), 61; Paper 12 (POR), 45-46; Paper DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

31 (MtE), 6-8.



DR. WINKLER: UNSWORN DECLARANT, EVASIVE, UNWILLING TO
ENGAGE WITH MATERIAL ELEMENTS OF THE CASE

= Refusal to answer guestions or extreme
evasiveness regarding complexity of
science and basic chemistry topics:

Acid Neutralization
Counterion Selection

Crystal Morphology

UT EX2036
137 EX2032 (Winkler Depo #2), 171:23-175; Paper 25 (Sur-Reply), 1. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



EX1012 SHOULD BE EXCLUDED

Fatal flaws of Exhibit 1012 include:
= Lack of purported Japanese document being translated

= Lack of a verified translator’s declaration

= Liguidia has repeatedly failed to cure these defects.

UT EX2036

138 Paper 6 (POPR), 42 (first noting at the preliminary response stage that the document lacks an original Japanese copy DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

and certificate of translation in violation of 37 C.F.R. §42.63(b); Paper 31 (MtE), 2, 10-11.



139

FATAL FLAWS OF EXHIBIT 1012 INCLUDE:

Liquidia’s failure to establish it is a true and accurate representation of the
original purported Japanese-language patent

FRE 802; 37 C.F.R. §42.63(b)

Liquidia’s failure to establish sufficient indicia to support a finding that EX1012
IS what it purports to be; EX1012 is not self-authenticating

FRE 901, 902

Liquidia’s failure to provide certification by the appropriate foreign certifying
authority

FRE 902(3)

UT EX2036

Paper 6 (POPR), 42 (first noting at the preliminary response stage that the document lacks an original Japanese copy and certificate B
of translation in violation of 37 C.F.R. 842.63(b): Paper 31 (MtE), 2. 10-11: Paper 36 (UT Reply to Opposition to MtE), 4-5. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



LIQUIDIA'S NEW
TESTIMONY




EX1049: “AFFIDAVIT OF BORIS LEVINE”

= EX1049 is hearsay under FRE 802 without exception.

Liquidia offers this “declaration” testimony for its truth, but Mr. Levine has not been subject

to cross examination.

= EX1049 is unfairly prejudicial under FRE 403.
UT identified Kawakami, EX1012, as improper in its POPR, filed on July 14, 2020.

UT timely objected to EX1012 on October 27, 2020.

37 C.F.R. 42.64(b)(2) gives Petitioner ten business days to respond with supplemental
evidence.

Liquidia filed EX1049 on June 1, 2021, 144 business days (217 days) after UT’s objections.

UT EX2036
141 Paper 36 (UT Objections), 1-3; Paper 10 (UT Objections), 9 (objecting to EX1012 under, e.g., FRE 802). DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



EX1052: “SUPPLEMENTAL DECLARATION OF SYLVIA HALL-ELLIS”

= EX1052 is hearsay under FRE 802 without exception.

Liquidia offers this “declaration” testimony for its truth, but Dr. Hall-Ellis has not been

subject to cross examination.

= EX1052 is unfairly prejudicial under FRE 403.

UT identified problems with the original Hall-Ellis declaration, EX1015, in its POPR, filed on
July 14, 2020.

UT timely objected to EX1015 on October 27, 2020.

37 C.F.R. 42.64(b)(2) gives Petitioner ten business days to respond with supplemental
evidence.

Liquidia filed EX1052 on June 1, 2021, 144 business days (217 days) after UT’s objections.

UT EX2036

142 Paper 36 (UT Objections), 3-4; Paper 10 (UT Objections), 11-13 (objecting to EX1015 under, e.g., FRE 702(b) as unreliable); B
Paper 36 (UT Reply to Opposition to MtE). 4-5: Paper 6 (POPR), 42. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



LIQUIDIA’S
REQUEST TO
STRIKE




PATENT OWNER’'S “CONTACTING™ CONSTRUCTIONS HAVE BEEN
CONSISTENT—PLAIN + ORDINARY MEANING

RIS GE DOl - Liquidia identified a number of instances where
to Be Stricken

Patent Owner appeared to suggest no

11:10-14
15:12-13 purification was allowed.
25:7-8
29:5-6, 16-17 = Those statements were facially inconsistent with
34:11-17 ar . 9 de i
53:9-12 Dr. Pinal’s testimony and were made In error.
56:15-16, 18 .. .
5314 = Patent Owner expeditiously withdrew those
59:7 statements.
62:12-13

UT EX2036
144 Paper 29 (Joint Paper), 1-2; Paper 25 (Sur-Reply), 7-8. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



145

UT HAS NEVER CHANGED ITS CLAIM CONSTRUCTION POSITION

“I note that this isolation limitation Dr. Winkler
seems to try to be addressing is actually a
limitation from the 066 patent—not isolating
the treprostinil before contacting it with a
base is not an explicit limitation of claim 1
of the '901 patent.” - Dr. Pinal

d. The POSA Would Not Have Had A Reasonable
Lxpectation of Success in Accessing Treprostinil
Dicthanolamine Based on the Teachings of Phares.

157. Dr. Winkler asserts that, given the teachings of Phares, “a POSA
would understand that the treprostinil acid disclesed at page 22 has been
previously isolated. But a POSA would know that not isolating the treprostinil
before contacting it with a basc is ebvious based on what is taught by Phares.”
EX1002, §990-91 (asserting that “instead of isolating the neutral carboxylic acid at
this step by removal of the methanol, a POSA would have thought it obvious to
instead add diethanolamine (i.e., a base)™ to form a salt). It is noteworthy that in
er’s analysis, opposite actions, such as isolating vs. not isolating

he same direction. | note that this isolation limitation Dr.

Paper 25 (Sur-Reply), 8-9; EX2025 (Pinal Response), 1157.

nKIer S

is actually a limitation from the "066
patent  not isolating the treprostinil before contacting it with a base is not an
explicit limitation of claim 1 of the "901 patent. See EX2027, 18:31-33 (claim 5,
reciting that the “base is combined with treprostinil that has not been previously
isolated™).

158. Dr. Winkler further asserts that “instead of isolating the neutral
carboxylic acid at this step by removal ol the methanol, a POSA would think it
obvious to add diethanolamine (.., a base) o the treprostinil solution so that

removal of the methanol would instead leave a salt, specifically, treprostinil

-79-

UT EX2036

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE




DR. RUFFOLO CONFIRMS DR. PINAL'S UNDERSTANDING

however, treprostinil is formed in a basic (alkaline) aqueous solution containing an

alcohol {methanol), and this solution is not carried forward to the salt formation step.

“TAl POSA would understand that the s st ot it o et e

arganic phase solution (and not an aqueous phase solution} containing treprostinil, and

this occurs after the treprostinil that was formed in the aqueous phase described above is

passage in the Patent Owner’s Response . |

treprostinil is formed, which is the basic (alkaline) aqueous phase, is first acidified to hous
h - h L - - d - I - - - t t th protonate treprostinil, and this unionized form of treprostinil is then extracted into ethyl 5
u p O n W I C I q u I I a re I eS IS I n CO r re C O e acetate (an organic solvent), and it is this weprostinil in the organic phase that is what is |
carried forward to the salt formation step, and not the solution in which treprostinil was ample 3
d e re e it S e StS th at EXa m I e S 2 a n d 3 formed, which was in the aqueous phase. It is this organic phase containing treprostinil, 40 L
g u g g p that follows the phase transition from the aqueous phase, that represents the “35-40 L " The
from the previous step” that was used “in [the] next step”, which is the salt formation step or

d eS C ri b e S n t h e S i Z i n tre ro Sti n i I With O ut described in Example 3. Accordingly, a POSA would recognize that the unsupporied

y g p statement on which Liquidia relies could not unambiguously alter the scope of the "901 tate that
patent claims as Liquidia proposes. brformed.
Furthermore, treprostinil itself has already been isolated and separated from many led from

Isolating it prior to salt formation.” - br. Ruffolo

npurities (although not all impurities) through the many purification steps that occur in 1)), which

les 2 and 3. Simply because weprostinil is still in a solution when used in the salt It
formatiothstep does not mean that treprostinil has not been isolated (as discussed in detail

below). As such, a POSA would understand that the passage in the Patent Owner’s

Response upon which Liquidia relies is incorrect to the degree it suggests that Examples -
2 and 3 describe synthesizing treprostinil without isol it prior to salt fi ion. in which
e 2.
7

FEx. 2at11:0-12:17.

UT EX2036
146 Paper 25 (Sur-Reply), 8-9; EX2033 (Ruffolo), 115. DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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= Motions to strike need to be justified

for a significant reason.

Liquidia’s litany of proposed
argument and testimony to strike is
Inconsistent with the withdrawn
statements.

Benefits in specification still fall within the
scope of the 901 patent claims.

Paper 29 (Joint Paper), 5-8.

MOTIONS TO STRIKE ARE RARE + UNCOMMONLY GRANTED

“[S]triking the entirety or a

portion of a party’s brief is

an exceptional remedy
that the Board expects
will be granted rarely.”

- Consolidated Trial Practice Guide,
November 2019, 80-81

UT EX2036
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



LIQUIDIA'S LITANY OF ARGUMENT + TESTIMONY TO BE STRICKEN

POR (Paper 12) EX2002 EX2025 Sur-Reply (Paper 25)

4:17-5:1
5:13-15, 17-6:8
11:5-14
12:6-9
15:6-8, 12-16:5
Footnote 1
19:8-20:18
24:14-15
25:1-3
29:3-6, 16-34:18
37:15-38:10
50:7-51:8
51:10-14, 18-52:2
53:9-12
56:14-60:16
61:16-64:17
65:2-18
66:19-67:13
68:7-69:4

148 Paper 29 (Joint Paper), 1-2, 8.

11124-26
11135-40
1170
11222-24
11229-30
11235-36
1240
11243-44
191274-77
11294-95
11304-05

181
11790-91
195
11156-60
1201
11204-06
1210-12
11217-18
1222
1256
1258
1276
11283-85
1291

4:8-9
10:11-11:5
17:18-18:5

18:9-19:2
19:12-13
20:18-19
22:10-16
23:1-24:2
24:13-25:10
Footnote 3

UT EX2036
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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THERE IS NO BASIS TO STRIKE ANY ARGUMENT OR TESTIMONY

PERTAINING TO STORAGE

“Because an expert witness is charged

with the duty of giving his or her expert

opinion regarding the matter before the
court, we fail to comprehend how an
expert witness, who is not an agent of
the party who called him, can be
authorized to make an admission for
that party.”

Kirk v. Raymark Indus., Inc.,
61 F.3d 147, 164 (3rd Cir. 1995)

Paper 29 (Joint Paper), 5-8; see also EX2034 (Ruffolo Deposition), 130:12-136:11.

In the district court action, Dr. Ruffolo was retained

to testify about the meaning of the word “storage,”

not the legal requirements of practicing the claim.
Liquidia went beyond claim construction and asked Dr.
Ruffolo about the legal question of infringement.

UT has consistently taken the view that the claims

actually require storage.

The parties agree that the material must be stored
in order to meet the requirements of the claim.

Dr. Pinal opined what a POSA would understand
the term means, not the legal question of what the
claims require.

UT EX2036
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



