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PROCEEDIMNGS

This begins Media Unit No. 1 of the
audiovisual deposition of Dr. Robert Ruifolo
taken in the matter of SteadyMed Limited,
Petitioner versus United Therapeutics
Corporation, Patent Owner, before the Patent

Trial and Appeal Board, IPR No. 2016-00006.

the law offices of Wilgon Sonsini Goodrich &

Rosati located at 1700 K Street, Northwest,

el

Washington, DC on August 19, 2016 at
approximately 9:29 a.m.

My name is Solomon Francis and

our court reporter, Denise Vickexry, for

Eligsa Dreier Reporting Corp. located at 95
Third Zvenue, New York, New York.

For the record, would counsel
introduce themselves and whom they
represent.

MR. POLLACK: Stuart E. Pollack
DLA Pipexr LLP(US) on behalf of the
petitioner, SteadyMed Limited.

MS. CHOXSI: Maya Choksi, DLA

THE VIDECGRAPHER: 300d merning.

This deposition is being held at

7

Elisa ier Reporting Corp., A U.5. Legal Suppo
950 Thixd Avenue, New York, NY 1002 (212}

2
P.6

rt Company
557-5558

UT Ex. 2058

SteadyMed v. United Therapeutics

United T
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Piper, on behalf of the petitioner.

MR. DELAFIELD: Bobby Delafield,
Wilson Sonsini Goecdrich & Rosati, on behalf
of United Therapeutics and the witness.

MR. MAEBIUS: And Steven Maebius
from Foley & Lardner LLP on behalf of patent
owner.

THE VIDEOGRAPHER: At this time,
will the court reporter please swear in or

affirm the witnegs.

ROBERT R. RUFFOLO, JR., PHD
called for examination, and, after having been
duly sworn, was examined and testified as
follows:
EXAMINATION
THE VIDECGRAPHER: Please
proceed, counsel.

BY MR. POLLACK:

Q. Good morning, Dr. Ruffolio.
A. Good morning.
Q. To get started, if you could just

state your name and your current position for
the record.

A. Okay. My name 1s Robert Richard

Elisa Dre

ier Reporting Corp., A U.S
950 Third Avenue, New York, NY 1002

Legal Support Company
(212}

2 21 557-5558
P.7 UT Ex. 2058
SteadyMed v. United Therapeutics
iPR2016-00006

IPR2020-00769
United Therapeutics EX2006
Page 1203 of 7113



STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Page 8
1 Ruffolo, and I am the retired president of
2 research and development at Wyeth and the
3 retired senior corporate VP of Wyeth and I --
4 and self-employed as a pharmaceutical
5 consulitant.
8 o. Do ycu have like a consulting
7 comparyy 0Or agency?
8 A Yes, I do It's -~ it's Rufifoloe
g Consuliting, LLC

-t
o
0

And that's a company that you are

11 the only member of?

12 4. Yeg, I am.

13 Q. Have you been deposed beifore?

i4 A. Yeg, I have.

15 G. How many times have you been

16 deposed before?

17 AL Well, maybe 10.

i8 G. Just briefly, can you tell me what
19 kinds of cases those 10 cases werxe?

20 A. Yes. In -- four of those were in
21 two cases of product liability for companies
22 that I worked for where I was a company witness
23 as well as an expert witness in both of those
24 casesg, and then the remaining depositions were
25 in cases

ier Reporting Corp., & U.3. Legal Support Company
ird Avenue, New York, NY 10022 (212} B57-5558
P.8 UT Ex. 2058

SteadyMed v. United Therapeutics
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formalities out of the way, I'm going to
mark as Ruffolo Deposition Exhibit 1 the
R. Ruffolo, Ph.D.

(Document marked for
identification purposss as Ruffolo
Exhibit 1.)

THE WITNESS: Thank you.

BY MR. POLLACK:
C. And are you in attendance here
today for this deposition in response to

petitioner's notice of deposition?

inter partes review?

AL Yeg, I do. Yes.
. Okay. Have you testified in any
other inter partes review?

A. No, I don't belie

D
-
2
<
D
m
(6]

MR. POLLACK: Just to get some

Petitioner's Notice of Deposition of Robert

. Those were patent litigation cases?
A Yes, they were.

C. Okay. And about six depositions?
A. About -- yeah, about six.

A. Yeg, I am.
C. Have you testified in any other --
you understand this 1s a proceeding called an

Elisa Dreier Reporting Corp., A U.3.
850 Thixd Avenue, New York, NY 10022

=

21

Legal Sup
{

o
2

O
y
/

rt Company
557-5558

UT Ex. 2058

SteadyMed v. United Therapeutics
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STEADYMED LTD., vg UNITED THERAPEUTICS CORPORATION,
Ruffolo, Robert on 08/19/2016 Page 10
C. In the six patent litigations that
you testified in, what did those concern?

A.

law firms?

A.
drug was an
Tandolapril

0.

just

Q.
or for the
testifying?
A

Q.

Do you want the Cic company,
Yeah. Yes

Okay. I'll do the best I can.
Okay.

One was Gardiner Roberts and the

ACE inhikitor and Tandrolapril.

, I think. Trandolapril, I think.

Trandolapril?
I think so. I can't be certain. I

don't remember.
Okay.
Then --
las that for the brand name company

generic company that you were

That one was for the generic and --

Do you remember which company?

A. Yes. It was Novartig. Sandosz,
their generic division.
Q. Okay .
A. Then there --
Q. Let me ask you. Was that
Elisa ier Reporting Corp., A U.5. Legal Support Company
950 Third Avenue, New York, NY 10022 {212) B57-5558

P.10

UT Ex. 2058
SteadyMed v. United Therapeutics
iPR2016-00006

IPR2020-00769
United Therapeutics EX2006
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STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Page 11

1 Sanofi-Aventis on the other side ox

2 A. It was Roehringer Ingelheim.

3 Q. Boehringer Ingelheim.

4 A. So that's why I'm not sure of the

5 drug match. I don't remember. That was the

8 first one I did guite a while ago.

7 C. Okay. What did you testify about

8 in that case?

g A. It was mostly about the R&D process
i0 in that case. I was an expert on -- on R&D
i1 process, regulatory regquirements, and the FDA.
12 Then there was another case. The

13 law firm was Goodwin Procter. The drug was

14 Azilect, and I represented the patent helder in
i5 that case, and that the patent holder was Teva,
16 a generic company, but they do have --

17 Q. Right.

i8 A, == some, as you know I'm sure, they
19 have a few branded drugs that they developed.
20 And then there was --
21 Q. Let me ask you. What was your

22 testimony about in that case?

23 4. Oh, 1t was everything basically.

24 So I was originally hired -- there were 21

25 parts to that case. 8o I was originally hired

Elisa Dreier Reporting Corp., A U.35. Legal Support Company
§50 Third Avenue, New York, NY 10022 {212) 557-5558
P11 UT Ex. 2058
SteadyMed v. United Therapeutics

iPR2016-000086
IPR2020-00769
United Therapeutics EX2006
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®

just to do the R&D part, but then I did

ended up doing 17 of the 21 parts. 8o I did

I

virtually everything on that.
Q. Infringement, invalidity?
A. Yes, and all of the science related

to stereochemistry and the R&D process and so
on. It was a very long case, and that one did

go to trial.

G. Who won?
A. We did.
Q. Ckay. What about in the ACE

inhibitor case? Who won?

A That one was settled and I never
agked the zettlement terms, but I was teld that
the client was -- was pleased with the
settliement.

0. Okay .

A. So that's all I know.

Then I did one with ~- and still in
the process -- Perkins Cole on egomeprazole,
and I did, I think, two depositions on that one
and I think I did two on the one with Goodwin

Procter. And --

Q. You were on the generic side then
not the AstraZeneca gide?

Elisa Dreier Reporting Corp., A U.35. Legal Support Company
850 Thixd Avenue, New York, NY 10022 {212) 557-5558
P12 UT Ex. 2058
SteadyMed v. United Therapeutics

{PR2016-00006

IPR2020-00769
United Therapeutics EX2006
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STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Page 13
A. I was on the generic side on that
one, yes
C. You said you did two depositions

Were there two different cases?

A. No, there was one case. I did two
and sometimes I do two, and I never know
exactly why.

Q. Okay. What was that? What was

+
e

vour testimony about

A. That one was on crystal structure,
physical properties of molecules. The, again,
always the R&D process, FDA regulaticn as --
and pharmaceuticsg in that case as well.

Q. Let me ask you. Are you an expert

on crystal structure? Is that one of your

AL It depends how you describe expert.

Being president of regearch and development, I

Q. Sure.
A. And these are groups of thousands

of people each. So in the pharmaceutics group,

it would be thousand -- a thousand people and
I -- and I've obviously had to review and

-

evaluate and agsess all that work. RBut I also

ier Reporting Cor
v
hs

Legal Support Company
New { )

21 557-5558

P.13 UT Ex. 2058
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CORPORATION,
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unl

had extensive training

in physical properties

chemistry, organic
dicinal chemistry. 8o

[

[ iy pent -t funs [ i) ey
~d [e)) it (@) 0 w

2

B

(9]

that's -- g0 I wouldn't -- I'm a pharmacologist
by training, so...

g. Right What does that mean, Lo be
a pharmacologist? Does that mean you're
bagically an animal guy?

A. Well, yeah, to put it crudely I
study and discover drugs based on animal models
of disgease, and pharmacology is basically the
study of drugs in living systems And it's --
it's not necessarily animals, but I've studied
drugs personally from the gene all the way up

to the animal. 2And then, of course, I am
involved and have always been involved in
clinical trial degign. So in a sense, I do it
from the gene to the human but --

Q. The work that you personally did in

more animal focused or more

gene focused or where would you say your work
was’?

i, It was all of them. I would say
it's fairly balanced, and also a good part of

my career was based on stereochemistry and

Elisa Dreier Reporting Corp., & U.3. Legal Support Company
§50 Third Avenue, New York, NY 10022 {212} 557-5558

A4 UT Ex. 2058

United Therapeutics
iPR2016-00006

IPR2020-00769
United Therapeutics EX2006
Page 1210 of 7113

SteadyMed v.



STEADYMED LTD.
Robert on 08/19/2016 Pa

ve UNITED THERAPEUTICS CORPORATION,

te]
o
et
Ut

et

have very brecad training.

unl

o]

0

=

esponsible for large R&D groups. At Wyeth, it
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from the gene through the human.

w

o2

experience.

[

N

n

self off as an expert?

[

[y
[e)]

am a pharmacologigt and I feel competent to

therapeutic areas, and I am -- I am, indee

B

(9]

recognized worldwide as an expert in

ture activity relationships, which

res a great deal of organic chemistry. So

And so to get back to your

expert in all thosge areas, but I have

sive experience because I've managed,

tens of thousands of scientists and been

S0 -~ 8o that's my -- my

You said -- which areas do vyou pass

MR. DELAFIELD: Objection.

THE WITNESS The -- certainly I

with all areas of pharmacology in all

ogy

cochemistry and in structure activity

ionships, which is a complex intermix

ier Reporting Corp., A& U.3. Legal Support Company
i Avenue, New York, NY 10022 (212) E57-5558
P15 UT Ex. 2058
SteadyMed v. United Therapeutics

iPR2016-000086
IPR2020-00769
United Therapeutics EX2006
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STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/15/2016 Page 16

1 between chemistry and pharmacology. And

2 I've directed my own personal chemistry

3 laboratories.

4 BY MR. POLLACK:

5 Q. How many people working in those

8 chemistry laboratoriesg that you directed?

7 A. In the -- because those

8 laboratories were involved in making compounds

g primarily for me in my laboratories because I
i0 kept my laboratory throughout my entire career
11 in the industry, koth in the structure activity
12 field and in the stereochemistry field.
i3 S50 those laboratories would have
14 three or four pecple, usually a Ph.D. or a
i5 master's level of person and several technica
16 staff, but I also was responsible for all of
17 wedicinal chemigtry at Wyeth, which would have
i8 about 500 chemigtg, and all of the analytic
19 chemistry laboratories, which would have, ch,
20 maybe 3-, 400 chemists. And as you can
21 imagine, I had to resolve issues related to
22 those areas which often cause us problems in
23 drug developmen
24 G. Okay. In other words, vou didn't
25 know the details of everything those 8- to 900

ier Repor
i Avenue,

ting Corp., & U.3. Legal Support Company
New York, NY 10022 (212) 557-5558
P.18 UT Ex. 2058
SteadyMed v. United Therapeutics
iPR2016-000086

IPR2020-00769
United Therapeutics EX2006
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Ruffolo, Robert on 08/19/2016 ge 1
people were doing, I assume, day to day?
A No, I didn't know all the
of everything that they were doing
but ultimately I was responsible for ma
decisions with respect to drug discovery and
even development that came from all
groups. Those had to be my personal decisions.
I was responsible for that.
C. Right. You were the decider?
A. Yes. So I needed to be deeply
enough involved in the science to make
kinde of decisicns.
Q. Okay. I assume, though,
on the advice of the medicinal che
analytical chemists in making thos
A. Yeg. I, as an executive,
rely on the best people around me,
ultimately I had to make those decisions and
sometimes, actually not uncommonly,
would still have to make that
All right. We were talking about
your patent cases.
I'm gorry. Could you remind me
ier Reporting Corp., & U.3. Legal Support Company
rd Avenue, New York, NY 10022 (212} B57-5558
Pa7 UT Ex. 2058
SteadyMed v. United Therapeutics
iPR2016-000086

IPR2020-00769
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STEADYMED LTD., veg UNITED THERAPEUTICS CORPORATION,
Ruffolo, Robert on 08/19/2016 Pa

te}
®
.
©

C. Yeg. We were last on esomeprazcle,

which you were doing with Perkins Coie.

A. Perkins Coie. And --
Q. Let me ask you. You said you

talked about crystal structure in that case.

What did vou talk about in regard

D

to crystal structure in that case?
2. Oh, polymorphs, amorphic, amorphous

forms. Mixtures betwsen polymorphs and
amorphous, X-ray crystal, X-ray

ography, XRPD, Raman spectra. All of

L.

involved in formulating crystal structures, and

there were other. Algo, of course, asgs I gaid,

the R&D process and regulatory process and FDA.
Q. Ckay. All right. What's the next
case on your list?

. Oh. There is a case that just
happened to be on a drug that I discovered and

I held the patent on where I testified both as

an expert witness for a former employer as well

as an expert scilentifically on the drug. The
drug is called carvedilol and the law firm was

Fish, et al. I don't remember the other nameg.

ier Reporting Corp., A
ird Avenue, New York, NY

U.5. Legal Support Company
10022 {212) 557-5558
P.18 UT Ex. 2058
SteadyMed v. United Therapeutics
iPR2016-000086

IPR2020-00769
United Therapeutics EX2006
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In fact, that's still ongoing and --

Q. Fish & Richardson?
A. Yes, that's right
And -- and I tegtified on behalf of

the patent holder, obviousiy. And that

involved every single that drug from

the first day that I touched until even now

and that included, well, basically everything.

C. Were you the inventor on the patent

in that case?

Q. So are you an expert in that case
or you're testifying as the fact witness --
A. Both.

A, Both. Because I was a company
employee and cbvicusly I'm the world's expert
on that drug and so -- and that turned out to

be a very, very important, highly visgible drug.
Y Y P ghiy C

I mean, that drug changed how heart failure is
treated. It's now the standard of care for

digease. 8o -- go I hired to do both

o} What's the patent about? What is
it that was invented?
Elisa Dreier Reporting Corp., & U.3. Legal Support Company
950 Third Avenue, New York, NY 10022 {212) B57-5558

P.19 UT Ex. 2058
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Ruffolo, Robert on 08/19/2016
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A. The patent is about congestive

heart fail:

c
i
o

Q. What about congestive heart
failure?
Al Well, the contention in that case

ig that the drug, which is a beta blocker,
among many other activities that it has, all of

which are relevant to heart failure, were

discovered in my laboratory -- my laboratcries
at the time -- wag obvious and, of course, beta

blockers at the time and still are

the FDA and that's the FDA's

0
0
=1
I
b
=
o))
i
0
o]
ot
[§]
o}
o
k(~
-

most significant warning against the use of

And sc the company challenging

that ~- and I don't remember,

-
m
oy
2
o
t
0.
H

(e}
)
o

<
D

my deposition a few months ago, but I don't
rememper -- is arguing that it's obvious. And,
of course, how could it be obvicous if it'g

1ad

i
—
U
o}

contraindicated? And, of course, I
internal notes of all of the opposition within
at that time GlaxoSmithKline, who was my

employer at that time, against develcping that
drug because they thought it would kill people.

And so as the person who had to

9

Suprx
(21

NI T

ort Company
} 557-5558

UT Ex. 2058

SteadyMed v. United Therapeutics

{PR2016-00006

IPR2020-00769
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1 that and waking up every morning

live a

thinkin

(8]

everybody says I'm going to kill
people with this drug in these clinical trials

and now it's a standard of care, it clearly

wasn't obvious.

o That's 1t?

A. So that's basically what my role
was

C. Is the patent on the chemical?

A. The patent is on the use in heart
failure --

Q. Use in heart failure. Okay.

. -~ which is mainly what the drug is

sold for. It wasn't invented for that reason.

Q. Someone elge invented the chemical;
right?

AL Another person synthesized -- first
synthesized that and -- and the use was in

dispute for a number of years. And when wy
laboratories -- and I was the senior vice
pregident in the company at that time, but my
laboratories were pointing us into the

direction of heart failure, and that wasn't a

very popular decision given, again, the FDA's

contraindication for drugs like that in heart
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failure.

S0 1t was gquite literally a very

ation for 17 years, al

‘,_L
*‘h
h
fae
[e}
o
o
o+
m
-
o+
-

Cl

hough I
loved every minute of it, but that drug did not
have a lot of friends until the FDA approved it

ag, and the Wall Street Journal indicated it

C. Your role in that was in
supervising the clinical trials or what was
your role?

a. It was everything. My role was
everything. I ran all of the preclinical
discovery work. I was on the team. In fact, I
wrote the entire development plan for that drug
early on, and I was on the team that monitored

every step of that process, including the

]
5
(’-\

clinical trials. I had input into 2rything.

Q. Okay. And are there any other

A. There may be, but I'm not --
they're not coming to mind.

Q. Okay .

L. Sorry. That's -- that's all I'm

coming up with right now.

Elisa Dreier Reporting Corp., A U.3. Legal Support Company
§50 Third Avenue, New York, NY 10022 (212) E57-5558
P22 UT Ex. 2058
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STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Page 23
. Okay. Anything else you're working

A. Yes. Obviously this and there are

two others that are just beginning right now,

<
=

and in one of them I don't even know yvet all of

the issues. I know that they fall in my area

of expertise and -- and so there are two of
those
G. Other than this particular

proceeding that we're doing right now, have you

done any other work for United Therapeutics?

o

4. No, I have not done anything with
United Therapeutics before.
Q. Okay. 8o thieg is including any

litigations or anything else on this same drug?

A. No, nothing on any. I don't think
I've ever had any contact with United

Therapeutics before.

Q. And what about with either of the

law firms that are present here on b

United Therapeutics, el

e

“her Foley & Lardner or

Wilson Sonsini? Had you worked with them

A. No, I had not.

Q. When did you first get hired to

Elisa Dreier Reporting Corp., A U.3. Legal Support Company
§50 Third Avenue, New York, NY 10022 {212} 557-5558

P.23 UT Ex. 2058
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A. I believe it was April of last
year

Q. April 20157

A. Yes, I believe so. Around that --
that period.

C. And how did you get hired?

A I was contacted by Mr. Delafield,

and that's how I got contacted.

Q. What's your -- what's your hourly
rate?
a $500 an hour
Q. And that's what you're being paid
Z - I

in this caze?

A. Yes, it is.

1

A Of the recent ones, yes, and the

first one or two was a little bit lesg than

that.
Q. About how much less?
4. 400 I think.
Q. Do you have an idea how much time

you've spent working on this IPR?

ier Reporting Corp., A U.5. Legal Support Company
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STEADYMED LTD., veg UNITED THERAPEUTICS CORPORATION,
Ruffolo, Robert on 08/19/2016 Page 25
A. I would guess between 30 and 40
hours maybe

the

Tte 1t,

in that range,

invoiceg, I think.

Q. Ckay.
how much the invoices
MR. DELAFIELD:

Relevance.

TH

]

have totaled between
dollars maybe.
BY MR. POLLACK:
C. Okay. So
maybe 60 hours?
A. Well,
and it

in that and -~ so

than 30 or 40 hours.

Q. Okay .

A. I'm guessing. I -

WITNESS: I

that sounds

30 to 407

plus oxr minus.

o. Okay. Have you sent either Wilson
Sonsini or United or Foley & Lardner an
invoice?

A. I sent Wilson et al. two or three

Could be four.
Do you have an estimate of
totaled?

Objection.

guess

30 and 4C thousand

there were expenses included
could have been more
I just don'‘t remember.

Somewhere between

they may

more like

30 and 60;

does that sound fair?
Elisa ier Reporting Corp., A U.5. Legal Support Company
850 Thixd Avenue, New York, NY 10022 {212) 557-5558
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Ruffolo, Robert on 08/19/2016

CORPORATION,

60.

Okay. 30 and 507

Maybke.
Okay .

A. I'm sorry. I meant to say

something at the beginning and I forgot.
I have

one change in my expert

report that -- that I'd like to make.

Q. Okay .

o

05

wa

Tell you what. Let's --

A. Wait till then?
Q Yeah
A. Okay
Q. I*1l bring out the expert report
and I'i1l ask you about that.
A. Okay.
MR. POLLACK I'm going to mark

T T

as Ruffolo Deposition Exhibit 2 UT Exhibit

2023, the curriculum vitae of Robert
Ruffolo.
{Document marked for

identification purpoges as Ruffolo

Exhibit 2.)

A. I'm not sure it would be as high as

Elisa Dreier Reporting Corp., A U.3. Legal Suppo
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THE WITNESS:

BY MER. POLLACK:

Q. Can vou confirm for me th

your CV?

Al Yes,

Q. Okay .

you want to make

B Not -- not that I know of.
C. And if you can turn to page 13 in

section that says

A. Uh-huh.
Q. So the first two cases, one is a

this is my CV.

Are there any correcticns

to the CV?

t wanted to look at the

SmithKline Beecham litigation?

A. Yes.

C. Okay.

Pharmaceuticals

AL Yes.

Q. Were

kinds of cases?

A, Yes,

that

[

And the second is a Wyeth

litigation?

those both product liability

they were.

you mentioned?

Thank you.

"Expert Witness in Lawsuits.'

They were the two

Elisa

950 Third Avenue,

ier Reporting Corp., & U.
New York, NY 10022

5. Legal Support Company
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STEADYMED LTD.,
Ruffolo, Robert

ve UNITED THERAPEUTICS
on 08/19/2016

CORPORATION,

ment ioned

Q. What was the

about?
Al

Well, that was the diet drug

litigation. The so-called Fen-Phen.
Q. Fen-Phen?
A, Yes.

Q. What was your testimony about in
that case? Were you an expert or a fact
witness?

AL I wag both a fact witness and an

of autonomic pharmacology and so

roles.

G. Okay. Were you involved at all in
the development of Fen-Phen?

A Ch, no, no SmithKiine Beecham
made phentermine, and I think that drug maybe

hit the market before I wasg born.

Q. Uh-huh. Yeah,

right.

Okay. So why did they involve you

in ~- in that case?

4. I was the highest ranking

in the organization, and the

indirectly acting sympathomimetic amine, and

SmithKline RBeecham one

expert witness because it fell within my field

served both

scientigt

phentermine is an

Elisa Dreier Reporting Corp., A U.3.
950 Third Avenue, New York, NY 10022
p.28
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that happens to be one of my fields of
expertise and so I was both a fact witness and

an expert witness.

Q. And what did you do in the Wyeth
case?
A. It was basically the same type

role. I wasg the president of research and
development and, as I said, senior corporate VP
and -- and so I wasg cbvicusly the senior
scientist in the company, but it's also an area
that I knew a great deal about. It was
pharmacological as well as clinical.

Q. And then we have two patent

litigations. Those are the first two that you

and I discussed today?

A. Yeg, those first two.

Q. Ckay. And the first one is the
Gardiner Roberts one --

. Right.

Q. -~ correct?

And the gecond is the Goodwin

Procter one?

4. That's correct.
Q. Okay. I see the other ones
aren't -- aren't listed.

Elisa Dreier Reporting Corp., & U.3. Legal Support Company
§50 Third Avenue, New York, NY 10022 {212} 557-5558

P.29 UT Ex. 2058
SteadyMed v. United Therapeutics
iPR2016-00006

IPR2020-00769
United Therapeutics EX2006
Page 1225 of 7113



et

unl

funs [ i) ey
et (@) 0 w

[

[

oy [

©

W

=t

STEADYMED LTD., vg UNITED THERAPEUTICS CORPORATION,
Ruffolo, Robert on 08/19/2016 Page 30
A, Yeah, I don't know what -- what - -
when I made this one, and those others are very

recent

just di

A. Oh, let's see what publication
number there is.

Oh, mayke a vear or two agc. Being
retired, I'm not publishing so much anymore and
so this CV doesn't get updated as frequently.
So I don't -- I don't know when it was, but
it's relatively current, but I haven't updated
it in a little while.

o. Okay. You didn't have a chance to
update it with the additional litigations?

A No, and algo I didn't -- don't know
----- on almost all of them, I had to sign some
order issued by a judge sayving you can't
disclose anything about it and zo it's -- I'm
not sure I was allowed to iist it. These were

cases

that

and so I probably haven't added -- I
dn't add it yet.

Okay. Do you know when this CV was

were finished and the others are, I

think, all still ongoing, and I didn't know if
I'm allowed to do that.
Q. Okay. Do you still update your CV
isa Dreier Reporting Corp., A U.3. Legal Support Company
50 Third Avenue, New York, NY 10022 {212) 557-5558
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Ruffolo, Robert on 08/19/2016

CORPORATION,

do you do you update your

do

had someone do it for you?
4a. Well,
asgistants and go I didn't have
myself.
G. Okay .

Let's

which will be your declaratiomn.

AL Okay .

identification purposes as

Exhibit 3.)

this is

vou have someone do it for you?

A. Now I do it myself.
Q. Back when you were in at Wyeth, vyou

I had an army of -- of

mark a third exhibit,

{Document marked for

Ruffolo

THE WITNESS: Thank you.
BY MR. POLLACK:

Q. ALl right. Ruffolo 3 is titled
declaration of Robert -- Ruffolo 3 ig entitled
"Declaration of Robert R. Ruffolo, Jr., Ph.D.
in Support of Patent Cwner Response to
Petition.*®

Can you just verify for me that

the declaration that you submitted?

CV yourself or

to do that

2

A. Yes, this i -- this is my
declaration.
Elisa ier Reporting Corp., A U.5. Legal Support Company
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STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Page 32
C. Are there any corrections that you
would like to make to your --

A Yeah Yesg
Q. -~ declaration?
A, There's one on page 26, and I

-

apologize. I caught this in the penultimate
draft and I forgot to add it.

On page 26, five lines up from the

bottom.
Q. Uh-huh. This is in paragraph 567
AL Yez, and on that line it gays

"toxic to humans, and yet may not be
identified.” It should read "and yet still
would be identified.”
And I found that and I just failed
to carry that through in the final draft.
So it should read "and yet still
would be identified or qualified.”
Q. Okay. Can you do me a favor? Can
you read the whole sentence with the corrected
language for the record?
A. Yes. Where does it start? Okay.
"Based on the present FDA and ICH

guidelines, a potentially toxic impurity th

10t demon

R
0
jn}

]

trated ©o be a rigk in animals,

Elisa Dreier Reporting Corp., & U.3. Legal Support Company
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1 could still present -- could still be present
2 in a drug substance at a level resulting in

3 axposgsures of up to 1 milligram per day that

4 could, in fact, be toxic to humans, and yet

5 still identified and qualified -- still be

) identified and qualified.”

o]

draft?

w
10

F..\
(en)
o

-
ot
[

[
\S]
o2

§-
w
©

[ 3
S

right?

ent -

E..l
U
'C
=
¢
&)
©

A,

[y
[e)]

i
~Jd

4

i8 C. Yes You also added the word
19 "gtill? after about two lines up from that?
20 A Oh, no, I'm sorry. If I -- 1f I

23 4.
24 was only
25 S50 not -~

and qualifi

Can I write that correction on thisg

Sure
Just in case we --
Yeah.

{(Marking) . Okay.

S50 it's actually two corrections;

P:

$--d

£ill" after the word "could"? "Could

w

- could still be present®?

"And vet may still be identified

You didn't?
-- I was -- I was correct. There
that one correction on that one line.

"not need to" should be ®*ztill."

sa Dreier Reporting Cor
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Legal Support Company
{212) B57-5558

P.33 UT Ex. 2058

SteadyMed v. United Therapeutics

{PR2016-00006

IPR2020-00769
United Therapeutics EX2006
Page 1229 of 7113



unl

[8)

o]

0

[
ul

[y
[e)]

i
~J

19

20

STEADYMED LTD., vg UNITED THERAPEUTICS CORPORATION,
Ruffolo,

Robert on 08/19/2016

i)
o
te}
®

34

C. Okay. Could you do me a favor
then? Can you read the sentence as you would
like it --

A. Okay .

Q. -~ to be --

4. Sure.

c. - into the record?
A. Okay.

"Based on the present FDA and IC
guidelines, a potentially toxic impurity that
is not demonstrated to be a risk in animals,
could be present in a drug substance at a level

resulting in exposures of up to 1 milligram per

day that could, in fact, be toxic to humans,

and yet may still be gualified -- ildentified
and gualified.”

0. And whe discovered that error?

A, I did when I was reviewing my

declaration.

Q. Okay. How wag this decliaration
drafted?
A. About a year ago, I put together a

draft of this declaration by myself and sent it

to Mr. Delafield.

C. Okay. 8o that's before you gaw any
Elisa ier Reporting Corp., A U.5. Legal Support Company
850 Thixd Avenue, New York, NY 10022 {212) 557-5558
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you saw any dec -- at that time had you seen

the declaration of Professor Winkler?

when I would have first reviewed that and I --

I may or may not have. I don't know.

seen the decision of the Patent Trial and
Appeal Board regarding institution of this

review?

didn’'t at the time I prepared the first draft.

I j

after that?

Just -- just caution the witness not to
disclose any privileged communications

between us, so...

a yvear ago would mean that would be before

A. I may have. I may have.
Q. Okay.
a. It would have been around that time

G. Okay. But at that time you hadn't

A. Again, I don't recall 1if I did or

ust don't remember.

Q. Did you -- did you revise the draft

A, h, probably 20 or 30 times.
C. Did Mr. Delafield suggest revisions

vour draft?

MR. DELAFIELD: Objection.

THE WITNESS: Not much. This is

Elisa

2
950 Third Avenue, New York, NY

ier Reporting Corp., A U.5. Legal Support Company
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STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robe srt on 08/19/2016 Pa

ted
®

my draft and his suggestions were few, 1f

sentences, but that's something that I

certainly wouldn't understand on my own.
BY MR. POLLACK:
o. Right. For example, 1if you turn to

page 10 paragraph 128 and golng through --

A Yeah, that's what I was referring
to. That's where -- where he would have helped
me or made suggestions because I am not an
attorney and would not have been able to do

that on my own.

after that

revigsed over and over. That's how I operate.
I do draft after draft after draft until every
word is exactly the way I want it,

fact that I missed the correction, and so --
but I -- so -- 80, ves, that I was helped with
that.

pointed us to in paragraph 56, are there any

paragraphs?

Q.

C.

>

Uh-huh.

-- page 12, did you draft those

Having said that, I in every draft

wag added, which was early on, I

Other than the correction you

isa Drei Reporting Corp., & U.3. Legal Support Company
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Ruffolo,

ve UNITED THERAPEUTICS CORPORATION,
Robert on 08/19/2016 Pa

37

ted
®

A.

provide

other corrections that you'd like to poilnt out?

declarati

don't recall that there are other opinions. I
was asked to deal with long-felt need and that
was pretty much what my -- my task was and so
that's what I fcocused on, but I am familiar

with other

on my reading.

there are

Not that I'm aware of.

Are thers any other opinions

this case that you'd like to express
here today that are not in your

n?

]

-- I've read so many things. I

aspects that I've -- you know, based

no other opinicns that you intend to

this case other than what's in your

This ig what I was asked to -- to

Okay.

And by *"this” we're

Thisg document. The contents of

----- Ruffolo Exhibit 37

A. Correct.
Elisa Drei Reporting Corp., A U.3. Legal Support Company
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STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robe st on 08/19/2016 Page 38
Q. Ag you said, this is a report on
long-felt need?
A. Yeg. Yes, 1t is.
Q. What's your understanding of
long-felit need? What is that?
A, Well, again, not being an attorney,
my understanding of long-felt need is something
that results in an improvement in a product
that has a significance and something that
other people hadn't done. That's my simple
layman's understanding
o] You said it had a significance. A
significance to whom?
A. Well, I'm assuming to anybedy. I
don't know that it applies to any individual
case in terms of your general gquestion.
0. Well, do you know, does -- does a
long-felt need to be something that was
recognized or understood in the art?
A. I den't understand.
Q. Maybe I used too many patent terms.
Does a long-felt need need to be
something that other people felt a need for?
MR. DELAFIELD: Objection.
Vague.
Elisa Dreier Reporting Corp., & U.3. Legal Support Company
950 Third Avenue, New York, NY 10022 (212) 557-5558
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STEADYMED LTD., vg UNITED THERAPEUTICS CORPORATION,
Ruffolo, Robert on 08/19/2016 Page 39
THE WITNESS: Could -- could you

define "o
just --
BY MR. POL

Q.

example.

somebody

improveme

BRY MR. POL
O.

improvemen

yearning £

thex pecple” for me? I'm sorry. I

LACK:

Well, besgides yourseli, for

MR. DELAFIELD: Same objection.

THE WITNESS: I would assume
would have to think it was an
nt or or a significant change.
LACK:

I'm not asking about an
t.

Long-felt nead. That's like a

or something. Would that be a fair

way to describe 1t?
MR. DELAFIELD: Objection.
Vague
THE WITNESS I suppose that
would perhaps be -- be something that
would -- would represent a long-felt need
BY MR. POLLACK
c. Okay. Do you know when the '393
patent was filed, was there -- have you
identified anycone who expressed a deslre or a
Elisa ier Reporting Corp., A U.5. Legal Support Company
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need that was addressed by the '3383 patent?

A Well, based on almost 40 years of
experience in the industry dealing with the
FDA, the FDA is always looking for the highest
level of purity that's possible and practica
and -- and obvicusly so did physicians and
patients, and so that to me would represent a

long-felt need.

C. Okay. But did you identify anyone,

o)

say anyone in the FDA or elsewhere, who stated

P

or expressed a need or desire for a purer

MR. DELAFIELD: Objection.
Compound and vague.
THE WITNESS: The FDA in general

ooking for the highest level of

B
0]
o
i

s
-

purity, but specifically they do so for

o
by

drugs like this that are exguisitely potent
and used on a chronic basis where exposure

to -- to impurities,

are structurally related to the drug, have
the same pharmacophore, we call it, and that
are going to be given for the life cof the

patient and, therefore, exposure would be

aover a

Elisa Dreier Reporting Corp., A U.3. Legal Suppo rt Company
§50 Third Avenue, New York, NY 10022 212} 557-5558

P.40 UT Ex. 2058
SteadyMed v. United Therapeutics
iPR2016-00006

IPR2020-00769
United Therapeutics EX2006
Page 1236 of 7113



unl

[8)

o]

0

[
ul

[y
[e)]

i
~J

19

20

STEADYMED LTD., vg UNITED THERAPEUTICS CORPORATION,
Ruffolo, Robert on 08/19/2016 Pa

For those types of drugs, they

=

}

are especially interested in higher levels

of purity and lower levels of impurity.

BY MR. POLLACK:

Q. Now, vou understand when this
patent wasg filed, treprostinil was an approved
drug being used by patients; correct?

A. Yes.

MR. DELAFIELD: Objection.
Vague.
BY MR. POLLACK:
o. Okay. DMNow, my question, which you

really didn't answer, wasg: Did you identify

ot

anyone at the FDA or elsewhere who expressed a
the time this patent was filed a need or a
desire for a purer treprostinil?

MR. DELAFIELD: Objection.
Asked and answered.

THE WITNESS: The FDA has that

£

desire for every drug to have an increase in

purity, even if it's already in the market,

nd I've had to deal with that before as

)

well.
And -- and they're egpecially
receptive to that with drugs that are
Eilisa
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exguisitely potent and drugs that are given
on a chronic basis, and so that's -- and the

fact that they allowad the specificaticn to
change indicates to me that they believed
that this was a significant change.

BY MR. POLLACK:

C. Okay. But you don't know of any
document, either from the FDA or from in the
literature or from any physicians, asking for a
change in purity for treprostinil at the time
this patent was filed or before?

MR. DELAFIELD: Objection.
Asked and answered.

THE WITNESS: The -- I don't
know if whether or not anyone from the FDA
asked for that, but it doesn't need to be
the FDA. A company c¢an have a desire to
increase purity and, again, because the FDA
permitted it and they don't actually really
like making changes unless they're
gignificant, they did so and changed the
specification.

BY MR. POLLACK:
Q. So the FDA changed the

specification?

Elisa

ier Reporting Corp., A U.5. Legal Sup
950 Third Avenue, New York, NY 10022 {

.
PP
2

ort Company
212}

557-5558

P.42 UT Ex. 2058
SteadyMed v. United Therapeutics
iPR2016-00006

IPR2020-00769
United Therapeutics EX2006
Page 1238 of 7113




unl

[8)

o]

0

[
ul

[y
[e)]

i
~J

19

20

STEADYMED LTD., vg UNITED THERAPEUTICS CORPORATION,
Ruffolo,

Robert on 08/19/2016

g
o))
[t9]
1D
N
[#9)

A. Ultimately you can't change a

b
¥

specification without FDA approval.

Q. Sure, but -~--
A. So they ultimately changed the

specification at the request of UTC.
Q. They allowed UTC to change the
specification?

1

A. They approved the change that UTC

had suggested after a detailed analysis.
That's one of the things they have to do.

These are considered significant changes by the

FDA.

Q. Can you turn to your paragraph €9
and in particular I'm locking on page 34 of

your declaration, Exhibit 3.

Al Okay. 69 I think starts on 30 --

C. Right.

A. Which page would vou like me?
Q. I'd like vou to focuz on 34 but,

vou know, feel free to read whatever you need

i, Okay .
. I'm going to ask you about the

first full sentence on 24, which reads:

Eilisa A
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e 44

I have repe

)

"I have repeatedly obsexved during

P

the course of my career that the FDA bhalances

their strong desire for the highest levels of

purity against the practical need for a company
to be able to manufacture the drug product
reliability" -- I'm sorry.

2. Reliably.

me read the whole

G. Reliably.

sentence again.

A Okay .
o. "I have repeatedly observed during

the course of my career that the FDA balances
their strong desire for the highest levels of
purity against the practical need for a company
to be able to manufacture the drug product
reliably."
Did I read that correctly this
time?
A. Yes, you did.
Q. Okay. Finally.
You still agree with that sentence?
A, Oh, ves.
Q. Okay .

AL Yes.

Elisa Dreier Reporting Corp., & U.3. Legal Support Company
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C. Doegn't that sentence mean that the

FDA is not going to insist on the highest
purity possible hecause there are practical
concerns with making a drug purer and purer and
purer; isn't that the case?

MR. DELAFIELD: Objection.
Mischaracterizes the document.

THE WITNESS: That's only
partially correct.

BY MR. POLLACK:

0. What's incorrect about it?
4. Your -- your description left out

the fact that the FDA can, in fact, insist that
you increase purity.

o. Did the FDA do that in the case of
treprostinil? Did they insist that UT increase
purity?

A. I don't know.

MR. DELAFIELD: Objection.
Compound .

THE WITNESS: Yeah, I don't know

T

whether they did or did not.
BY MR. POLLACK:
G. Do you know if anyone else ingisted

that United Therapeutics increase purity?

Elisa Dre
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A. I don't know if United Therapeutics
insisted on it themselves. They obviously
wanted to do that kecause they took the issus
to the FDA, and after a long review period and
significant rebuttal by the FDA, as is normal
as with any submiggsion to the FDA, the FDA
agreed and approved that change.

C. Let me ask vyou.

I can always purify a drug further
just by purifying it again and again and again;

isn't that =o?

MR. DELAFIELD: Objection.

Vague
THE WITNESS: Not necessarily,
no.

BY MR. POLLACK:

0. But in many cases I can; right?
A. Yeah, in some cages you can.
Q. Right. ©Now, one reason for not

doing that is when I do that, one, it's
expensive and, two, i1t decreases vield;
correct?

MR. DELAFIELD: Objection. Lac
of foundation.

THE WITNESS: Not necessarily.

Elisa ier Reporting Corp., A U.5. Legal Support Company
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BY ME. POLLACK:

C. But in many cases?

MR. DELAFIELD: Same objection.

T

THE WITNESS: It can happen,
ves. That can happen.
BY MR. POLLACK
C. And that's one reasgson that
scientists need to balance purity against otherx
manufacturing considerations; correct?
MR. DELAFIELD: Same objection.
THE WITNESS: I was not talking
about scientists. I was talking about FDA
BY MR. POLLACK:
Q. Okay. Well, what about scientists
then? What's your opinion about scientists?
Al A vast majority of scientists in
the pharmaceutical industry wouldn't be
involved in any of this at all.
Q. Okay. What kind of people would be

3

involved in this at all?

U

MR. DELAFIELD: Objection.
Vague.

THE WITNESS: Could you be more
gpecific in -- in what you're asking in

"this"?
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BY ME. POLLACK:

scientists in

BY MR. POLLACK:

purity?

Q. Well,

that a vast majority of scientists --

A. Would not.
Q. -- would not be inveolved in this at

all. So I'm asking -- I'm just following up on
the language you used.
What are you referring to? Who

would be involved?
MR. DELAFIELD: Same ocbjection.
THE WITNESS: Therxe could ke

the -- in the laboratocry at
the laboratory level. Scientists in the
kilo plant. Scilentists in the scale-up
facilitieg. And scientists inside the
company in the manufacturing group who could
want to produce a product that is, you know,

has higher level of purity.

Q. Okay.
soientists you've just identified, would it be
the case that those scientists would balance

manufacturing and other concerns against higher

MR.

you just made the statement

Looking at only those

DELAFIELD: Objection.
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Vague and lacks foundatiomn.

THE WITNESS: Most of those
goientists that I mentioned wouldn't have
any idea of the impact that additional

purity would have on the practicality and

expense because they don't work -- the
majority of what I listed -- in the -- the
large-scale manufacturing facilities.
BY MR. POLLACK:

Q. Okay. Well, which scientists would
know about that impact?

4. Inside manufacturing facilities are
process research chemists, and they make
estimates of the cest of adding a purification
step and, of course, some purification steps

decrease cost. They don't all increase. Many

do, but they don't all.
G. Are yOu a process research chemist?
. Process research chemists --

chemistry reported to me as did the kile plant
chemiste and the process transfer chemistg that

transfer the process to the manufacturing

They all reported to me.
Q. Well, you were president of the

company 80 everyone reported to you; right?

ier Reporting Corp., A& U.3. Legal Support Company
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A. I was president of research and
development.

Q. Yeah. So everyone?

Q. All the scientists?
A. Not the company.
C. Sure. But all the scientists

reported to you?

A. There are
manufacturing facility that did not report to
me.

o. Okay. But my question was: Are
you a process research chemist?

A. I have extensive training in

chemistry, but I am not a procegs research

chemist per se, no.
Q. Ckay. Let me ask you.
4. However, thosge decisionsg, as I said

earlier when we were talking about another

area, ultimately were mine, and -- and I was

regsponsible for reaching thosge decisions and
making them.

Q. So when you made those decisicns,

didn't -- didn't vyou balance purity against

other manufacturing concerns?
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A Yeg, I did.
C. If you could turn to page 12 in

yvour declaraticn, Exhibit 3, paragraph 24.
Al 24, vyes.
Q. And you say there:
"I understand that SteadyMed's
expert, Dr. Winkler, in his declaration has
opined that a POSAY" -- do you undexrgtand that

to be a person of crdinary skill in the arts

A. Yes, I do.
Q. Let me start it again then.

"I understand that SteadyMed's
expert, Dr. Winkler, in his declaration has
opined that a person of ordinary skill in the
art would have 'a master's degree or a Ph.D. in

medicinal or organic chemistry, ox a closely

related field Alternatively, a person of
ordinary skill would include an individual with

a bacheloxr's degree and at least five vyears of
practic experience in medicinal or ocrganic
chemigtry. "

Do you disagree with that
statement?

A. Yes, I do disagree with that

statement.

Elisa Dreier Reporting Corp., A U.3. Legal Support Company
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C. Why?
A. Based on my experience in the

pharmaceutical industry, a person invelved in
the type of chemistry that we're talking about
in the patent is a very high level. I consider
it to be complex chemigtry, and I would have
changed that to be a Ph.D. in -- I would have
taken out master's degree. I have not seen
master's degree chemists make thesge kinds of

decisions

e}
G
I
d
o
fo}
Q
®
o
&
5
i
[
o
L<‘
(o}
@
e}
P

chemistry. I wceuld have had the
higher.

Q. Okay. BRecause Dr. Winkler's level

bl
b4
[0}
®
;_.
(T)
<
4]
-
-
]

too low based on my

experience working in the industry and that I

G. Okay. Let me ask you then.

If he had written that a person of
I in the art would have a Ph.D. in
medicinal or organic chemigtry, or a closely

related field, would you agree with that?

i
—

would agree with that based on my

experience on the types o
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for many, many years.
Q. Then let me ask you.

Under that -- oh, what about the
next, hig alternative? Do you disagree that an
individual with a bachelor's and five years of
experience would be skilled enough?

A. I have
MR. DELAFIELD: Objection.
Vaqgue.

THE WITNESS: I have not

T

opserved in my experisnce someone with a
bachelor's degree and five years of
experience to be capable of judging and
making decisicns based on that kind of
chemistry.

And if I could add, while I
agree with the -- with what we just
discussed that a Ph.D. in medicinal
chemistry or organic chemistry, I don't
believe that'g gufficient either.

I would add several years of
experience in the pharmaceutical industry on

.D. in

top of that.
chemistry or medicinal chemistry couldn't

judge this type of chemistry in real life in
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W

the pharmaceutical industry.
BY MR. POLLACK:

Q. Okay. Now,

-
n
)

3
0
=
g
-3
O
'

medicinal or organic chemistry, or a closely

In your view, what would be
appropriate closely related fields?
A. Pharmaceutical chemistry,
analytical chemigtry, stereochemistry, physical
chemistry. Another specialized field is

physical pharmaceutics.

Q. Anything else?

A. That's all that's coming to wmind.
There may be others

C. Okay. Am I correct then that you,

yvourself, you don't have a Ph.D. in medicinal

chemistry or organic chemistry oxr physical

=

chemistry or analytical chemistry or physical
pharmaceutics or -- or even pharmaceutics; is
that correct?

A. No, I have extensive training in
all those areas, but I do not have a Ph.D. in
that area. I have a Ph.D. in pharmacology.

G. Right. 0Qkay. So you wouldn't meet

this person of ordinary skill in the art that

Elisa Dreier Reporting Corp., & U.35. Legal Support Company
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CORPORATION,

we were just discussing, this standard?

MR. DELAFIELD: Objection.

Vague.

THE

T

WITNESS: As you recall, I

also indicated experience in the

pharmaceutical industry as being required,
and in that regard, I believe I would be a
POSA.

BY MER. POLLACK:

Q. Okay . don't have the Ph.D

that you required?

a. Not -- not the P -- well, 1t says
"or related field." My Ph.D. is in

pharmacology dealing with stereochemistry and

structure activity relationships, and I

P

disciplines and that would fit in a clesely
related field
Q. Okay. But when I asked you which

fields you would include, you didn't include

pharmacology.

~onsider those to be highly chemistry-dominated

MR. DELAFIELD: Objection.
Asked and answered.
BY MR. POLLACK:
Q Iz that fair?
Elisa ier Reporting Corp., A& U.3. Legal Support Company
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A. I -- well, if you're asking would I

inciude pharmacology with those qualifications

that I just listed, I would agree to that.
That that would be -- that would fit a POSA.
Q. S0 -~
a. Just -- just pharmacology without
those gualifications that I just listed for

vou, I would not list a Ph.D. only in
pharmacology without the qualifications, which
I do have.

0. Okay. Yeah, let me make sure I
understand then the gualifications.
S0 it's a Ph.D. in pharmacology
plus what? What else would you need?

A. Plus experience in structure

ivity relationships and stereochemistry,

O
e}
ot
-

which in my case would -- would, in fact, fit

that description, and I suppose there are

others. There are pharmacologists that have

experience in analytical chemistry and so on.
Q. Do you have experience in

o

analytical chemistry?

4. Yeg, I do.
C. What'g your experience in

analytical chemistry?
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hundreds of

chemists, I

analytical
chemistry,

and obvious

Q.

A.

0.

documents.

documents?

4.

both as an undergraduate in pharmacy school and
as a graduate student,
chemistry, pharmaceutical analytical

quantitative analytical chemistry,

chemistry and corganic chemistry.

Okay. I didn't ask you earlier.

Have you workad o

maybe I did
Have you worked on any other inter

partes revi

your report.
And

your opinions, you've reviewed several

Who provided vyou with those

wag sent to me by Mr. Delafield, but most of

those documentg were documents that I

In addition to having managed

—

medicinal -- of analytica

have taken as part of my training,

ko]
=
%
o
o}
i
i
N
:
s
D
=
Z
0
1
I
:
<

ly a great deal of medicinal

1 any other --

ews, or isg this your first one?

believe this is my first one.

4
i

.

there you say that in forming

I

he compilation of the documents

-]
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identified early in the preparation of my first
draft of this report.

Q. Do you recall which documents you
identified and which ones Mr. Delafield
provided?

MR. DELAFIELD: Objection. To
the extent it discloses communicaticns, I
instruct you not to answer.

THE WITNESS: So I ghould noct

j£a]

answer?

MR. DELAFIELD: Well, you're
asking him who provided what, which I
think --

MR. POLLACK: He is an expert.
He's not a fact witness.

MR. DELAFIELD: I know but --

MR.

So I'm asking the

basis of his, vou know, reliance. If he

h

relied on your stuff, that stuff is not
privileged.
MR. DELAFIELD: Okay. But he
can answer in terms of what he provided.
THE WITNESS: I provided

documentsg from the FDA, from the ICH, some

references related to the FDA, documents

Elisa ier Reporting Corp., A U.5. Legal Support Company
850 Thixd Avenue, New York, NY 10022 {212} 557-5558

P.58 UT Ex. 2058
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related to purity issues and -- and effects
of trace impurities. The effect that trace
impurities can have on a patient.

BY MR. POLLACK:

Q. Which documents had to do with the
effects of trace impurities on patients?

A. There

MR. DELAFIELD: Objection.

Vaqgue.

THE WITNESS: There is a

T

document on penicillin contamination,
cephalosporin contamination, bacterial
contamination -- not bacterial -- bacterial
component contamination.

BY MR. POLLACK:

Q. E. coli component?

A E. coli

C. And that was in insulin?

A, That's correct.

Q. And the penicillin contamination,

that wag in other antibiotics?
MR. DELAFIELD: Objection.
/ague.

THE WITNESS: I'm sorry. Could

you --
Elisa ier Reporting Corp., A U.5. Legal Support Company
850 Thixd Avenue, New York, NY 10022 {212} 557-5558
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BY MR. POLLACK:

Q. The penicillin contamination, that
wag concern for cther antibiotics?

A, No.

Q. Oh, that was concern for which

)

For any

¥
¥

MR. DELAFIELD: Objection.
Vaqgue.

THE WITNESS: It was concern for

T

any drug manufactured by a company that
makes -- that also makes a penicillin
analog.
BY MR. POLLACK:
G. Okay. As far as you know, United
Therapeutics doesn't make any antibiotics;

correct?

AL I don't know.

Q. You don't know?

AL No.

Q. Are you aware at all of what

drugs --

A. I'm sorry?
. Are you aware at all of what drugs

e

United Therapeutics makes?

Elisa Dreier Reporting Corp., A U.3
950 Third Avenue, New York, NY 10022

Legal Support Company
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A, I'm only aware of thisg, of this

product.

Q. Okay. 8o you're not aware that
treprostinil is the only drug substance that is
soid by United Therapeutics?

Al I --

MR. DELAFIELD: Objection.
Lacks foundation.

TH

j£a]

WITNESS: I don't know very
much about United Therapeutics beyond this
product and -- and this litigation.

BY MR. POLLACK:

Q. And vou didn't look into whether or
not United Therapeutics made any -- any
antibiotics?

MR. DELAFIELD: Objection.
Asked and answered.
THE WITNESS: No, I did not.

BY MR. POLLACK:

C. Okay. And you didn't look into
whether or not United Therapeutics works with
E. coli or any other kinds of bacteria?

MR. DELAFIELD: Objection.

THE WITNESS: No, I did not.

Elisa Dreier Reporting Corp., A
950 Third Avenue, New York, NY
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as Ruffolo Exhibit 4

Exhibit 4.)
: WITNESS:
MR. DELAFIELD:

BY MR. POLLACK:

I did.

A Yes,

Q. Okay.

claims of the patent,

estimate?
MR. DELAFIELD:
for

Vague. Calls

I'm going to mark

a document also called

Exhibit 1001 in the case It's US patent
number 8,487,393
{Document marked for

identification purposes as Ruffolo

Thank you.

Q. I assume you reviewed this patent
thoroughly in forming your opinion?

And this is

that's my understanding.

x2
igsue in this IPR proceeding;
A Yes,
0. Okav.

If you could turn to the
they begin at column 17.

do you see claim 1 there?

how many compounds would

Now,
A. Yes, I do.
Q. Tell me,
vou say are c¢laimed in c¢laim 17

speculation.

Thank you.

the patent at

correct?

Do you have an

Objection.

Elisa ier Reporting Corp., A
950 Third Avenue, New York, NY

U.5. Legal Sup
1

port Company
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THE WITNESS: There are many
compounds. I have no idea how many. I
couldn't estimate, but there potentially ars
many .

BY MR. POLLACK:

Q. Milliong?

A. I don't know.

Q. You didn't look into that?

A. I didn't lock into the number of

compounds. No, I did not count them.
Q. Ckay. But it's at least thousands;
right? Is that fair?
MR. DELAFIELD: Objection.
Lacks foundation. <alls for speculation.

TH

2]

WITNESS: It's a good many
compounds. I don't know the gquantitation.
BY MR. POLLACK:

. Okay. Well, you're an expert in
chemistry, I understand.

o

S0 kased on that, can you give me

some estimate looking at the --
A. That migstates --
G. -- number of groups there?
L. That misstates --

MR. DELAFIELD: Objecticon.

Elisa Dre U.3
950 Third Avenue, New York, NY 10022

ier Reporting Corp., A U.

Legal Support Company
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W

THE WITNESS: -- my prior
testimony.

BY MR. POLLACK:

Q. Okay. Would you correct it for me?
A, Yeg. I did not claim I was an

expert in chemistry. I claimed I had extensive
training in chemistry.
. Okay. Thank you.

What can you tell me then about the
purity of some of the other compounds that are
in claim 17

MR. DELAFIELD: Objection.
Cutside the scope of his declaration. Lacks
foundation.

THE WITNESS: Again, I am -- was
told to prepare for long-felt need. This is
not something I've been asked to do, and I
don't know what purity of other compounds
would be.

BY MR. POLLACK:
Q. Well, you said you were asked to
prepare a long-felt need.

Are you talking about the long-felt

need for the compounds in c¢laim 1 oxr is that

. U.5. Legal Support Company
950 Third Avenue, New York, NY 10022 {212) B57-5558
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not part of your opinion?
MR. DELAFIELD: Objection.
Vague.
THE WITNESS: I prepared to talk
about treprostinil and not other cowpounds.
BY MR. POLLACK:

C. Okay. So as you sit here today,
there's nothing you c¢an tell me about the
long-felt need for all those other compounds in
claim 17

Al No, there's nothing I can tell you
about the long-felt nesd for those other
compounds .

Q. What about claim 2? Is there
anything you can tell me about the long-felt
need for the compounds of claim 2 which --
which relates te claim 17

MR. DELAFIELD: Objection.
Vague.

THE WITNESS: I'm soxry. Could
vou repeat the question?

BY MR. POLLACK:

43}

c. ure. Is there anything or do you
have any opinion regarding the long-felt need

of the compounds in <¢laim 2, which is a

Elisa Dreier Reporting Corp., A
950 Third Avenue, New York, NY

Legal Sup
{

.
PP
2

ort Company
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the independent

understand.

the independent

BY MR. POLLACK:

c. 3

1<

attorney and I

as what I just

dependent claim,
Let me step bkack a second.

Do you understand what a dependent

claim is? I don't want to --
Al Yes, I think I do.
o] What -- what's your understanding?
A. The dependent claims follow on from

claims. It's about all I

Q. Okay .

c¢laim plus something else in

the dependent claim; is that how 1t works?
MR.

Calls for legal conclusion.

—
s
£

eah.
need everything that's in the independent claim
plus what's in the dependent claim and that's
how the claim is read?

MR. DELAFIELD: Same objection.

THE WITNESS: Again, I'm not an

from claim 17

03]

30 you need everything in

DELAFIELD: Objection.

WITNESS: Can you say

In your understanding, you

my understanding is basic

degcribed.

Elisa Dreier Reporting Corp., A U.3. Legal Sup
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BY

bu

no

0

u
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e}

I

BY

bu

re

R

Agsked and answered. Outside the scope of

ME. POLLACK:

C. Can you describe it again?

it follows a dependent claim,
t I don't know everything that's included or
£ included.
o. Oh, ckay. What did you mean by
ollows" then?
MR. DELAFIELD: Same objection.

TH

j£a]

WITNESS: To put it crudely,

he -- not crudely, but probably in an
nsophisticated manner, not being an

ttorney.
The dependent claim is related

o the independent claim, but I don't

nderstand the legal significance between
hose, and it's not something I think about
r was asked tce comment on and not something

've been trained to do.
MR . POLLACK:

Q. You said, though, it was related,
t what's your understanding of the

lationship?

MR. DELAFIELD: Objection.

~claraticn.

i
6]
o}
D
0

950

ier Reporting Corp., A U.5. Legal Support Company
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THE WITNESS:

MR. DELAFIELD:
Mischaracterizes testimony.

THE

T

WITNESS:
is related.
don't know.

BY MR. POLLACK:

ask again then.

about the
claim 2°?
A. I'm here Lo

need of treprostinil.

can't be

specific than I -- than I have been.

sorry. I just don't have the legal
to do that.
BY MR. POLLACK:
Q. QOkay. You're not sure
related?

Objection.

Just as I gaid, it

In terms of specifically how, I

(OR 3o let me get back then.

Are you here to give an opinion

long-felt nead for the compounds in

give testimony on the

more
I'm

fraining

Let me

Q. And treprostinil only?
A. And the diethanolamine salt.
Q. And the diethanolamine galt as
well?
A. Yeah.
Elisa Dreier Reporting Corp., & U.3. Legal Support Company
950 Third Avenue, New York, NY 10022 {212) B57-5558
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C. Okay .
A. I consider them the same. They're
both -- one is a salt and one iz a free acid.

That's similar compounds.

Q. Well, let me ask you.
Claim 9 Do you know which one is
claim 8°?
AL Yes.

C. Okay .

A. I'm just reading it.
0. Am I correct that claim ¢ includes

both treprostinil and the diethanolamine salt
and other salts?

A. I agree that claim 9 includes
treprostinil and it would include the
diethanolamine salt and other pharmaceutically
acceptable salts.

C. Fair enough. Let'g start with
other pharmaceutically acceptable salts.

What can you tell me about the
long-felt need and the purity of those other
pharmaceutically acceptable salts?

MR. DELAFIELD: Objection.
Vague.

THE WITNESS: Those other salts,

Elisa ier Reporting Corp., 2 U.5. Legal Support Company
(212)

D
950 Third Avenue, New York, NY 10022 21 557-5558
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to my knowledge, aside from the
diethanolamine =salts, are not on the market;
and as I describked before, the long-felt
need is by the FDA and those other salts not
being marketed products or being developed
for the market, as far as I know, would
have -- would be of no interest to the FDA.
So I don't believe there would
be -- I'm not here to talk about the
long-felt need of something that is not a
product.
BY MR. POLLACK:
Q. You're saying there is no long-felt
need for something that is not a product?
MR. DELAFIELD: Objectic
Mischaracterizes testimony.
THE WITNESS: There may be, but
I'm not prepared to talk about that, and I
don't believe the FDA would have an
interest.
BY MR. POLLACK:
Q. Okay. What about -- you understand
when claim 9 is completed, step {(d) is only
optional; rights:
A. No, I den't agree with that.
Elisa Dreier Reporting Corp., & U.3. Legal Support Company
950 Third Avenue, New York, NY 10022 {212) B57-5558
P.70 UT Ex. 2058
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. You see where it says "optionally

A Yes

Q. Okay. In your view, that's not
optional?

A, Becauge in the chemical structure
directly above -- above that, we see the free

the --

acid,

the reaction involving step

would generate that
salt -~ to generate that free acid.

0. You gee, though, that it doesn't
just show the free acid.

2. I'm -- yeah.

Q. It shows "or a pharmaceutically

acceptable salt

[y
[e)]

i

B

(9]

A,

rephrase

Q.

A.
4, Roman
step (4}

comes to making that compound.

Yeah
You see that?
Coxrrect. I'm sorry. Can I
ny answer?
Please.
The structure -- chemical formula

numeral 4 in claim 9, is the result of

and -- and so because that compound is
(¢}

patent, gtep is not optional

wenue,

Reporting Corp.,

Legal Sup
New York, N 1

10022 (2
P.71

port Company
2}
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C. Okay. But you can also make,
instead of making that compound, you can make a
pharmaceutically acceptab

Al hat's correct. You can make a

pharmaceutically --

e} Right.
A, - acceptable salt
Q. For example, treprostinil

diethanolamine salt 1s a pharmaceutically

A Yeg, it is a pharmaceutically

o2

[y [ )
[e)]

i

B

(9]

Q.

to that being

whernn I refe

-

treprostin

claim doesn't

also includes

includeg the salts.

The pharmaceutically acceptable

I don't carry out -- I can
diethanolamine salt without
(d); i1s that correct?
correct, and so my reference

optional was specifically

the free acid of

But you'd agree with me the

include the free acid. It

Reporting Corp., A

: b U.s
0 Third Avenue, New York, NY 10022 (2

Legal Support Company
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salts.

C. Okay. And so when step (d) is not
carried out and the pharmaceutically acceptable

salts are made, what can you tell me about the
purity of the treprostinil diethanolamine salt?

MR. DELAFIELD: Objectiomn.

Vague.

THE WITNESS: The purity of the
diethanolamine salt, based upon the material
I've reviewed, ig -- is guite high and
higher than previous methods for
preparation.

BY MR. POLLACK:

Q. Okay. Wag there -- because I
didn't see this in your report -- in your

declaration. So that's why I'm asking.

Are you giving an opinion regarding
the long-felt need for a treprostinil
diethanolamine salt made according to the
patent?

A. Yegs, I'm giving an opinion on the
marketed products.

. Okay. What evidence do you have
that there was a long-felt need for a purer

treprostinil diethanclamine sait?

Eiisa Dr
950 Third Avenue, New York, NY 10022 (2

ier Reporting Corp., & U.3. Legal Support Company
12}
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1 A As I explained eariier, for
2 marketed products, the FDA is always looking
3 for higher levelg -- the highest levels of
4 purity that are possible and practical, and
5 especially so for drugs that have exguisitely
) potent pharmacophcres and drugs that are given
7 chronically, and that applies to both the free
8 acid and the diethanclamine salt.
g . Okay. Other than that general
i0 concept, do you have any statements from the
i1 FDA or anyone else gpecifically addressing the
12 purity or commenting on the purity of the
i3 treprostinil diethanolamine salt?
i4 A. Yes.
i5 MR. DELAFIELD: Objection.
is Vague.
17 THE WITNESS: Yes. The FDA,
i8 one, in -- in granting the change clearly
19 supported the increase in purity, and in the
290 January 2009 letter submitted to the FDA
21 answering qguestions from the FDA, of the
22 three questions that the FDA had, two of
23 them were related to purity of treprostinil
24 and the diethanolamine salt.
25 So, yes, the FDA did have
Elisa Dreier Reporting Corp., A U.3. Legal Support Company
950 Third Avenue, New York, N'Y 10022 (212) 557-5558
P.74 UT Ex. 2058
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concerns about purity when evaluating the
new manufacturing process.
BY MR. POLLACK:

Q. Okay. You know what? Let's take a
look at that. Can we mark as Ruffolo
Deposition Exhibit 6 -- ig it 6 or 5? -- 5.
Can we mark as Ruffolo Deposition Exhibit &
what's also been marked as UT Exhibit 2006, a
letter from United Therapeutics to Norman

Stockbridge at the FDA.

AL I'm gorry. Did I say 2009 khefore?

o. It*s a 2009 letter. You're
correct

A. Oh, okay. Okay. I'm sorry.

o. Its exhibit number ig 2006.

A. Oh, okay. My misunderstanding.

0. Former exhibit number.

(Document marked for
identification purposes as Ruffolo
Exhibit 5.)
THE WITNESS: Thank you.
BY MR. POLLACK:
. Okay. So is Ruffolo Exhibit 5 the
letter to the FDA that you were just referring

To?

Elisa Dreier Reporting Corp., & U.3. Legal Support Company
(212}
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A. Yes, 1t is.

Q. If you could turn to page 2 of the
letter, do you see there's a heading with a
bullet point regarding "Benzindene triol"?

A. Yes, I do.

0. Ckay. And do vyou see underneath
that there's a paragraph that talks about their
Chicago facility?

A. Yeg, I do.

Q. Ckay. In fact, this letter
concerns a change in manufacturing which -- in

which United Therapeutics wished tc move their
plant from Chicagc to Maryland; correct?
A. That's my --

MR. DELAFIELD: Objection.

Mischaracterizes the document.
THEHE WITNESS: That -- that's

part of my understanding, but alsc to

approve a new manufacturing process.

BY MR. POLLACK:

Fh

Q. and one of the changes in that new

manuvfacturing proce

®
w
w

is they're going to

instead of

isn't that correct?

A. That's correct.
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the

that

correct?

can affect purity as well; isn't that

Lacks

guestion?

BY MR. POLLACK:

Q.

the
effects, and the FDA was clearly worried

about impurities because it mattered so

much.

on purity. They're weorried about impurities
that carry over into the final product.

BY MR

process that concerns the '393 patent in this

case?

Q.

and E

MR . DELAFIELD: Cbjection.
foundation. Vague.

THE WITNESS: (an you repeat the

Sure. Changing how -- what

is used can change the purity
at correct?

MR. DELAFIELD: Same cbjections.

THE WITNESS: The -- a change in

of the can have

That's why there's so much guidelines

POLLACK:

Right. \nd that change in

hag nothing to do with the change in

p.77 UT Ex. 2058
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ME. DELAFIELD: Objection.
Vague.

TEE WITNESS: Can you ask that
again, please?
BY MR. POLLACK:

0. Sure. That change in

not the type of change that's
described in the '3393 patent?
MR. DELAFIELD: Same objection.

THE WITNESS: The change in the

BY MR. POLLACK:

o) Right
A. Okay. So cculd you ask it one more

time, pleasse?

Q. Sure.

AL Because now I've got --

Q. Okay.

A, I'm just trying to figure out what

you were asking. It wasn't quite clear to me.

I'm sorry.

Q. The change in -
A. Yes.

Q. -- in this process --

A. The change

P.78 UT Ex. 2058
SteadyMed v. United Therapeutics
iPR2016-00006

IPR2020-00769
United Therapeutics EX2006
Page 1274 of 7113



[N

N

~J

[s¢]

Loa

Q.
described

-- that's not something that's
anywnere in the 393 patent?

MR. DELAFIELD:

THE WITNESS:

it's something e

earlier.
BY MR. POLLACK:

Q. Now, let's tak
first paragraph after the
first sentence says:

"Historically
facility, UT-15C."

Do you know wh

A. Yes, 1 do.

O. Okay. What is it?

A. It's treprostinil free acid.
Q. Okay. You're sure that's not

trepreostinil diethanolamine sgalt?

You see how it
"TUT-15C intermediate®?
A. Intermediate.
Interivediate. Yes, I ~-

from the beginning --

Q. Absolutely.

Same objections.

The '3923 patent,

lse many steps

e a look at that

bullet point, and the

at our Chicago

at UT-15C is?

's referred to as

Yes. I'm sorrv.

start
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A. -- of this letter and review?
{Reviewing document) .
Yes, I -- I change my answer. It
is not the free acid. I believe it is the

the diethancolamine salt. I believe it's the

diethancliamine salt.

Q. Okay. That's my understanding as
well

A. Okay.

Q. I just wanted to make sure we get

the record correct.
"Historically at our Chicago

facility, UI'-15C" -- that's the die holamine

salt; correct?

A. Yes, I believe so.
Q. Okay.

-- "ig not a compound that was used

during the conversion of

trepreostinil.®

pid I read that correctly?

A, Yes.
Q. Then they say:

"This new process was necegsgary for

3

the production of UT-15C API for our

investigational oral formulation (IND 71,537),

P.80 UT Ex. 2058
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but it also affords an additicnal purification
step and an improvement in the process to
synthesize treprostinil API."
Did I read that correctly?
AL Yeas, you did.
Q. OCkay. &and in that sentence,

they're referring to purification of

treprastinil free acid; is that fair?

A. I believe so.

Q. Well, I mean, you've

A. That's how I would read that.

Q. Okay. I mean, in vour declaration,

you focused on this --

A, Yes.

Q. -- exhibit; correct?

A. Yes.

Q. Okav. And then the next sentence

it says:
"The data in Table 5 from the
validation report (VAL-00131) show several

impurities detected at low levels below the ICH

identification limit of

percent . ¥
Do you see that?
A. Yes, I do.

Ckay. And reading that together

L@
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with the next sentence, which reads:

"These impurities are not carried
through to the final API, treprostinil as
described below.?

Based on those two gentences, there
are impurities in the treprostinil
diethanolamine galt; is that fair?

MR. DELAFIELD: Objection.
Mischaracterizes the document.
THE WITNESS: Well, If'd like to
see Table 5.
BRY MER. POLLACK:
Q. Do you have -- you're commenting on
this document.

Did you review Table 5 in your

analysis?
A I don't recall.
. Okay. Will you agree with me,

though, that there's a set of impurities that
are described?

MR. DELAFIELD: Objection.
Vague. Mischaracterizes the document.

THE WITNESS: Can I read that
paragraph again?

BY MR. POLLACK:

Elisa Dreier Reporting Corp., A
950 Third Avenue, New York, NY

Legal Supp
{212

ort Company
212}

557-5558
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A. {Reviewing document}. Okay.
S0 could you ask the gquestion
again, please?

Q. Sure S0 according to this
paragraph, there are certain impurities that
were found in treprostinil diethanolamine salt,
also known as UT-15C; correct?

MR. DELAFIELD: Objection.

Migcharacterizeg

any

So, you know, that doesn't surprise me that
there would be impurities.
BY MR. POLLACK:
Q. Okay. But, I mean, this paragraph
1s describing that there's some impurities?
MR. DELAFIELD: Same objections.
Asked and answered.

impurities. I
recall,

at it,

compound that doesn't have

Absolutely.

know of

impurities

it's

WITNESS: And, again,

it's saying that their

haven seen Table 5 that I
and 1f you have it, I'd like to look

but it'eg gomething that would

common to any chemical reaction that
Elisa Dreier Reporting Corp., & U.3. Legal Suppo rt Company
850 Thixd Avenue, New York, NY 10022 212} 557-5558
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produces a drug, even one that lowers
impurities. There are still going to be
impurities.
BY MR. POLLACK:
Q. Yeah. What I want to know is:
they found in the UT-15C salt using this

process?

H
=
&

DELAFIELD: Objection.

Vague.

talk about long-felt nesd, but 1f you show
me Table 5, I can answer that guestion.
BY MR. POLLACK:

You've never looked at

[ @]
2}
9]
s

[
Ias

MR. DELAFIELD: Objection.
Asked and answered.
THE WITNESS: I gaid I didn't
recatil if I did or not.
BY MR. POLLACK:
Q. Ag you sit here now, you don't
recall anything about Table 5?7

A. I have --

What can you tell me about the impurities that

THE WITNESS: Again, I'm here to

Elisa Dreier Reporting Corp., A U.3
950 Third Avenue, New York, NY 10022
P.84

Legal Sup
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.
19
2

O
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MR. DELAFIELD

THE WITNESS:

thousands of tabkles, and I
reviewed Table 5 or not.

can answer

MR.
Vague.
foundation.
THE WITNESS:
you show me Table 5
possibly remember all that
BY MR. POLLACK:
C. Okay. Let
that were found in Tabkle 5
differ from the impurities
used to make treprostinil 4
MR. DELAFIELD
THE WITNESS:

asking with respect to Tab

I have reviewed
don't know 1f I
So 1f I could loock

vour guestion,

can't do it off the top of my head.
BY MR. POLLACK:
Q. Okay. S0 as you sit here now,
vou're not able to tell me what the impurities
are that would be in that Table 57

DELAFIELD:

Agked and answered.

I can't.

me ask you this

Can you tell me how the impurities

:  Same objections.

but I

Objection.
Lacks
Not -- not unlesgs

Couldn't
then.
in this process
in any other process
iethanolamine salt?
;. Same objections.
The -- if you're

le 57

Elisa ier Reporting Corp.,
950 Third Avenue,

Py
New York, NY

A U.3. Legal Supp
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Vague.

that,
it to me,
question.

BY MR. POLLACK:

thousands of

diethanolamine

A. Yes,

BY MR. POLLACK:
Q. Right.
A. I need to ses Table 5.
Q. And just to be clear, Table 5 is a

document owned by United Therapeutics?

MR.

THE
but whoever ownsg

I can try and answer your

Q. But vyvou are relying on this

document and in forming your opinion you didn't

say, hey, I need to see Table 5, as far as you
recall?

AL I may have seen it. I don't recall
because as I said, I reviewed guite literally

tables,

seen this one. I may have. don't recall.
Q. Do you recall seeing any tableg

regarding the impurities in treprostinil

galt?
I do.

DELAFIELD: Objection.

WITNESS: I didn't know

it, 1f you can show

and I don‘t recall if I've

that?

. WaSs

Elisa
950 Third Avenue,

ier Reporting Corp., A U.5. Legal Support Company
New York, NY 10022 {212} 557-5558
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A. I saw the Walsh declaration.

Q. All right. Anything else?

A. There may have been othexrs, hut
that's the one that's coming to mind.

Q. And based on the Walsh declaration,

are you able to opine on any differences
between the impurities in treprostinil

diethanolamine salt according to the patent and

any other methocds of making the diethanclamine

salt?

MR. DELAFIELD: Objection.

Lacks foundaticon.

THE WITNESS: I can only comment

on Dr. Walsh's conclugion where he indicates

that to be the case but, you know, again,

I'm here to talk about long-feit need. I'm
happy to answer that gquestion if you can

show me the table so I can make the
comparison.
BY MR. POLLACK:

Q. By the "table’” you mean the
4. Yes.

Q. Okay .

A. But I simply can’t do it from

Elisa ier Reporting Corp., A U.S.
950 Third Avenue, New York, NY 10022
P.87
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Memory .

Materiali®"?

this ig a --

document .

means, but

confidential

the documents

domain.

Q. So

C. Yeah. Okay. Do you see at the top

of this document it says "Protective Order

Al Yes.
o. Okay. And do you understand that

ongidered a confidential and

secret document by United Therapeutics?

Lacks foundation. Mischaracterizeg the

Order Matexial." I don't know what that

ig conficdential material.
BY MR. POLLACK:
0. Well, you think the patent is

material?

A No.

public document?

L.acks foundation. Asked and answered.

5]

M

2. DELAFIELD: Objection.

=

THE WITNESS: I see "Protective

assumad everything I loocked at

I mean, everything -- all of

that are not public in the public

you understand this is not a

MR. DELAFIELD: Objection.

Elisa

ier Reporting Corp
950 Third Avenue, New York,

., A U.3. Legal Support Company
Y 10022 {212) 557-5558
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THE WITNESS: I believe this is
not a public document.
BY MR. POLLACK:
Q. Right. In fact, you signed a

protective order?

A, Yeg, that'e what I was referring
to. That's why I -- I gaid I didan't, you know,

couldn't disclose certain things and so0 I -- to

me, thig isg a confidential document, yes.

Q. Right. And what that means is,
other than the grcoup of ue in this rcom, a few

people at United Therapeutics, and a very small
group of people at the FDA who were
specifically invelved, no one in the pubklic has
seen the information in this document?
MR. DELAFIELD: Objection.
RY MR. POLLACK:
C. Is that fair?
MR. DELAFIELD: Objection.
Lacks foundation.
BY MR. POLLACK:
[ Is that vour understanding?
MR. DELAFIELD: Objection.
Lacks foundation. Mischaracterizes

testimony.

Elisa Dreier Reporting Corp., A
950 Third Avenue, New York, NY

Legal Sup
(21
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THE WITNESS: I don't know. I
assume that's true. I don't know.
BY MR. POLLACK:
Q. Okay. But as far as you know, no

physician in the public has seen this document?

MR. DELAFIELD: Same objections.
THE WITNESS: Say it again. I'm
s80rry, please.
BY MR. POLLACK:
Q. No physician in the public has seen

this document?

4. Qutside of the FDA?

Q. Yeah.

A. I assume they haven't.

o. And even at the FDa, only the --

most likely only the people who are involved
with this application would have seen this
document?
MR. DELAFIELD: Objection.
Lacks foundation.

THE WITNESS: The -- there would

IT

be a good number of people at the FDA who
would have had accesg to this document. I
don't know who would review it, but all the

way up to the final signature, which wculd

Elisa Dreier Reporting Corp., & U.3. Legal Support Company
S50 Third Avenue, New York, NY 10022 {212} B57-5558
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include a divigieon director would have had

the FDA proce

Vaqgue.

G. So
about

review,

the FDA would

guess.

access to it.
seen it.

BY MR. POLLACK:

A. Oh.
Calls for spe

I don't know who would have

Well, vyou're familiar with

8; right?

MR. DELAFIELD: Objection.

THE WITNESS: Of course.
this kind of detailed chemistry

how many people do you think at

have looked at this?

MR. DELAFIELD: Objection.
culation and vague.

THE WITNESS: could only

BY MR. POLLACK:
Q. Okay .
AL I don't know the exact number.
Q. Okay. But it would be a small
number?
MR. DELAFIELD: Same objections.
Elisa Dreier Reporting Corp., A U.3. Legal Support Company
950 Third Avenue, New York, NY 10022 {212) B57-5558
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BY

is

it

mean?

BY MR. POLLACK:

would be more than that.

BY MR. POLLACK:

it could be. We're talking about approval
of a manufacturing process. That's
considered a major change according to the
ICH, and so major changes undergo extensive

review.

you know, quite a few people at the FDA, which

make changes in specification or manufacturing

processes. It i1s very concerning to them, and

great deal of analysis by quite a few people,

THE WITNESS: What doeg "gmall?

Q. Five people?
MR. DELAFIELD: Same objections.

THE WITNESS: My guess is it

C. Moxe than 107
MR. DELAFIELD: Same objections.

THE WITNESS: I don't knocw, but

MR. POLLACK:
Q. Right.

A. And extensive review would involve,

one of the reasons that they donft like to

consumes a great deal of resource and a

Elisa

2
850 Thixd Avenue, New York, NY 10022

ier Reporting Corp., A U.5. Legal Support Company
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but I don't -- I can't give you the number.
Q. You're not aware of -- you've seen

the label for the treprostinil products; right?

A. Yes, I have.
Q. Okay. Was there any label change

made when the process for making treprostinil
described in this letter was made?
MR. DELAFIELD: Objection.
Vague. Relevance.
THE WITNESS: Label changes
don't include process changes.

BY MR. POLLACK:

Q. Okay. Is there any ~-- is there
anything on the lakel of the product indicating

or any other public information indicating that
the purity of the product changed?
AL FDA lakels don't contain purity

information.

Q. Is there any other kind of public
announcement that the purity of treprestinil

changed after this letter?
MR. DELAFIELD: Objection.
/ague.
THE WITNESS: The FDA, to my

knowledge, does nct put out public

Eilisa A
950 Third Avenue, New York, NY

ier Reporting Corp., A U.5. Legal Support Company
10022 {212) 557-5558
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W

announcenents on changes in purity.
BY MR. POLLACK:
0. Thig is all secret informaticn;

right?

Al This -~
Q. The purity of this product?

MR. DELAFIELD: Objection.
Vague. Calls for speculation.

THE WITNESS: Thisg document

j£a]

would be, yes.
BY MR. POLLACK:

Q. Well, do you know is there any
other document that has purity information that
vou know of that is public?

A. There are many, but not having to
do with the FDA and NDAs. So when you purchase
a compound for a study from some chemical

supply company, they have purity on there.

C. Sure. Sure.
A. But sc there are lots of purities

vou can find on the Internet and then when you
purchase material. But in an NDA, no, that
information is not subkject to announcements,
inclusion in labels. It's not -- not done.

Q. Thig 1s all secret, in fact, which

Elisa Dreier Reporting Corp., & U.3. Legal Support Company
§50 Third Avenue, New York, NY 10022 {212) 557-5558
P.94 UT Ex. 2058
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is why it's stamped "Protective Order
Material®?

MR.

Lacks foundation. <Calls for speculation.

THE WITNESS: Well, T don't know
who stamped that, but I assume this document
ig confidential.

BY MR. POLLACK:

2ight. I'm not allowed to show

o

zy]

G.

by

this to SteadyMed or anyone else who's outside
of this room who's not under the protective
order; correct?
MR. DELAFIELD: Same objections.
Asked and answered.
THE WITNESS: I would assume
that's true.
RY MR. POLLACK:
C. Yeah. And that would also be true
idation report, VAL-001317?
MR. DELAFIELD: Objecticn.
BY MR. POLLACK:
[ That would also be confidential?
MR. DELAFIELD: Objection.
Lacks foundation. Calls for speculation.

THE WITNESS: That's Takle 5 and

Elisa Dre U.3
950 Third Avenue, New York, NY 10022

ier Reporting Corp., A U.3. Legal Supp
(212
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I would assume that would be confidential ag
well.
BY MR. POLLACK:

Q. Right. ©Now, it says that the
impurities are not carried through, and that's
the impuritiesg in treprostinil diethanclamine
salt; is that right?

2. Well, I'm going to have to read it

again. Where are you referring?

Q. Yes. The same paragraph.

Al Same paragraph.

o. This is on page 2 of Ruffcloc
Exhibit 5.

A. {Reviewing document) .

C. And do you see -- this isg the

penultimate sentence and it says:
"Thege impurities are not carried

through to the final API, treprostinil as

A I see that
Q Okay
A, I need to -- I need to xread a

littie bit more, I think.

Q. Sure. Let me ask you a questiocon

Elisa Dreier Reporting Corp., & U.3
850 Thixd Avenue, New York, NY 10022

Legal Sup
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and that way you can read more and try to find

the answer to my -- Lo my gquestion.

gentence, that's referrin

Q
U
o]

performing the optional step (d) in claim 9°?

MR. DELAFIELD: Objection.
Calls for speculation. Mischaracterizes the
document.

THE WITNESS: (Reviewing
document) . Okay. 8So could you repeat the
question?

RY MR. POLLACK:

c. Yeg. So my question is: That
sentence which reads "These impurities are not
carried through to the final API, treprestinil
ag described below, " that sentence refers to

{

carrying out step (d} of claim 9, the optiocnal

MR. DELAFIELD: Same objections.
THE WITNESS: Yes, I believe
they're talking about the free acid, in
which case it would include step (d), which
wouldn't be optional.
BY MR. POLLACK:
G. Right. BSo if step (d) was not

carried out, there's a number of impurities

ier Reporting Corp., A U.5. Legal Sup
(21

A pport Company
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that

treprostinil

BY MR. POLLACK:

treprostinil

?

—

(¢

o a
Asked

include this.

would gtill be

left in the tri- in the
diethanolamine salt; is that fair?

MR.
for speculation.
THE WITNESS:
impurities in any product,

part of the product.

C. Sure.
that are removed by step (d) in
that

in treprosgtinil triethanosl --

A. Ethanolamine.
Q. Let me gtart again.

There are impurities that are
removed by optional step
in treprostinil diethanclamine salt that is a

result of carrying the process through step

MR.
Calls for speculation.
and answered.
THE
impurities in any

As I recall,

DELAFIELD: Objecticon.

Lack of foundation.

There would be

you know, that's
But there are impurities

making

ars prasent in triethanol --

(d) that are present

DELAFIELD: Objection.

Lacks of foundation.

WITNESS: There

compound and that would

in the Walgh
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te}
®
w0
w0

document, the impurities were very low.

BY MER. POLLACK:

Q. Yes, bhut there are impuritieg in
triethanclamine -- in treprostinil

diethanolamine salt that are not -- that are
removed by step (d) and, therefore, not in the
treprostinil free acid?

MR. DELAFIELD: Objection.

Lacks foundation. Calls for speculation.

0n

Asked and answered.
THE WITNESS: I'd like to look
at the -- at the Walsh document befcre I

answer that because that -- that will help

[
ul

[y
[e)]

i
~J

BY MR. POLLACK:
Q. Okay. Without looking at the Walsh

document, you'‘re not able to answer?

4. I don't have it memorized. I'm
SOYry.
Q. Okay. But, I mean, reading the

text here, you're not able to conclude that
there are impurities that were removed by
carrying out step {(d) --

MR. DELAFIELD: Objection.

BY MR. POLLACK:

Elisa Dre U.s
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[te}
(0]

[

(@)
[w)

c. -~ baged on the sentence that's

A. There ig not enough information
here for me -- for me to make that kind of a

concliusion without looking at the -- at Table
5, for example, and -- and other sources.

. And if I gave you the Walsh
declaration, would you be able to answer my
guestion?

MR. DELAFIELD: Objection.
Vague.

THE WITNESS: If I had the --
the table in the Walsh declaration, I could
tell you whether there are differences in --
in the impurity profile.

BY MR. POLLACK:

Q. Ckay. Let me ask you.

Do you know whether step {(d)

removes impurities from treprostinil

MR. DELAFIELD: Objection.
Calls for speculation. Lack of foundation.

THE WITNESS: And, you know,
again, I'm here to talk about long-felt

need, but I can deal with that question with

Elisa

ier Reporting Corp., A U.5. Legal Sup
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the Walsh declaration where there is a
comparison between the diethanolamine salt
and the free acid made by the new process.
BY MR. POLLACK:

Q. Okay. As you sit here now, you
don't know whether step (d} removes impurities
from the treprostinil diethanolamine salt?

MR. DELAFIELD: Objection.
Vague. Calls for speculation. B2Asked and
answered.
THE WITNESS: I can guess, which
would be speculation, but I can answer if I
gee the Walsh document.
BY MR. POLLACK:

. Okay. Well, you're an expert and
so part of the things you do is give opinions.
What is your opinion --

MR. DELAFIELD: Same objections.

BY MR. POLLACK:

Q. -~ on whether or not -- let me
finish my question -- on whether or not step

{(d) removes impuritieg from the diethanoclamine

MR. DELAFIELD: Same objections.

Cutside the scope of his declaration.
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THE WITNESS: I am an expert,

but I don't have an eildetic memory, and I

I

can 1ook at the Walgh document, which I
reviewed a number of timeg, and answer your
question very simply if -- 1if vyvou give me
that document.
BY MR. POLLACK:

Q. Okay. Without that document, you
don't have an cpinion on whether or nct step
(d) removes impurities from treprostinil
diethanolamine galt?

a. 2s I gaid, I don't --

MR. DELAFIELD: Objection.

Asked and answered. Vague. Outside the

THE WITNESS: I don't remember.
I'm sorry.
BY MR. POLLACK:

Q. Okay. I need -- I need -- I'm
actually asking 1f you have an opinion, not
whether you remember anything.

Do you have an opinion one way or
the other?

MR. DELAFIELD: Same objection.
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(8]

Agked and answered six times now.

like

rely on data. That's what scientists do. I
mean, you've asked me a scientific guestion
and I can do it if you -- if I have access
to .....
BY MR. POLLACK:
. Right Right. The reason I'm
asking you is: Do you have an opinion

regarding
diethanolamine salt differs from the purity of

any prior art

to rely

THE

w tThe

cn my opinion.

fLreprostinil

WITNESS: The -- I would not

purity of treprostinil

o

diethanolamine salt?

If you don't, that's fine. I was
just wondering i1f that's something you're
giving an opinion on.
AL That's --
MR. DELAFIELD: Objection.
Asked and answered.
TE WITNESS: And I'm sorry,
could you ask it again?
BY MR. POLLACK:
c. Sure. Do you have an opinion on
whether the treprostinil diethanolamine salt
made in accordance with claim 9 differs from
Elisa Dreier Reporting Corp., & U.3. Legal Support Company
950 Third Avenue, New York, NY 100 (212} B57-5558

2
03 UT Ex. 2058
SteadyMed v. United Therapeutics

{PR2016-00006

IPR2020-00769
United Therapeutics EX2006
Page 1299 of 7113



unl

[8)

o]

0

[
ul

[y
[e)]

i
~J

19

20

STEADYMED LTD., vg UNITED THERAPEUTICS CORPORATION,
Ruffolo, Robert on 08/19/2016

prior treprostinil diethanolamine saltst
MR. DELAFIELD: Objection.
Vague.

THE WITNESS: For the

T

diethanolamine salt, I don't remember and I
need to look at -- at the data for
diethanolamine salt.
BY MR. POLLACK:

o. Well, let me ask you. You have in
front of you your declaration.

Do you express in your declaration

an opinion -- and feel free to look through
it -- regarding whether or not there was a
long-felit need due to a difference in impurity
between the claim 9's patented treprostinil
diethanolamine salt and prior art treprostinil
diethanolamine galt?

MR. DELAFIELD: Objection.

Vague and compound.

THE WITNESS: The -- my comments
onn long-felt need are based on the FDA'g
desire to have purity improved, even in an
already pure compound, as far as possible
and practical. So that would apply to the

marketed products free acid and

Elisa ier Reporting Corp., & U.S. Legal Suppor
850 Thixd Avenue, New York, NY 10022 (212}

P.104
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diethanolamine salt.
BY MR. POLLACK:

Q. Do you have any opinion then that's
specific to anything unique to treprostinil
diethanolamine salt?

MR. DELAFIELD: Objection.
Vague.

THE WITNESS: The -- Dx. Walsh

hag made a -- I recall, I'd like to see the
report to be certain -- has made a judgment

that the '393 process produced a more pure
diethanolamine galt, but I'd like to sgee the
document .
BY MR. POLLACK:
(OR Yeah. Qkay. I'm just asking you,
though: Did you express that opinion in your

declaration?

A, Which opinion? I'm sorry.
Q. That the tri- -- the treprostinil

diethanolamine saltft is purer made by tThe patent

I

g oppoged to the prior art.

MR. DELAFIELD: Same objections.
Asked and answered.

THE WITNESS: The diethanolamine

galt is the penultimate compound to the fres
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ier Reporting Corp., A U.S
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acid.

2CLG.

that's

Q.

A.
0.
comments

Vague.

I?

Q.

4.

Most of my comments refer to the free

the diethanolamine galt. So I -- that's --
what I remember.

BY MR. POLLACK:

yvour declaration. Can you look through and see

if you made any comments about the treprostinil

diethanolamine galt?

2ither the nature of the impurities or the

amount of impurities in the treprostinil

diethanolamine =salt?

BY MR. POLLACK:

document) .

don't recall what I've said about

Okay. And feel free to look at

{(Reviewing document) .
Let me refine my question.
Can you see 1f you made any

in your declaration about the --

MR. DELAFIELD: Objection.

THE WITNESS: Okay. Can I? {an

Yeg, please.

I can read it? (Reviewing

Could I make a note on here?
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G.

A.

Q.

Al

(Marking) .

eah.

1<

Am I allowed to make a note?

(Reviewing document) .
We need to just --
I'm almost --

-- change the tape.

Oh.

We can stay on the record as far as

our court reporter is concerned.

A. Okay .
Q. But T

record.
BY MR. POLLACK:

C. Do yo

just him reading.
A. Okay.
MR . POLLACK: Yes, change the
Lape
THE VIDECGRAPHER: The time isg
11:36 a.m. This completes Media Unit No. 1.
We are off the record. Okay. I'm sorry for

Th

becing Media Unit No. 2.

don't think we need video of

e time ig 11:37 a.m. Thig
We'lre on the

proceed, counsel.

u need the question read back?

A. Yeah, I'm sorry for the delay and
Elisa Dreier Reporting Corp., A U.3. Legal Support Company
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w

if you could indulge me --

Q. No, that's fine.

A, -- by reading the question back
please

Q. No problem.

Can you gee 1f you made any
comments in your declaration about the nature

f the impurities or the amount of impurities

O

in treprostinil diethanolamine salt?

A. There are several references to
treprosti that -- and the patent that don't

specify the salt or the diethanolamine and --

and that would include, therefore, both.

Q. Can you show me where?

A. Yes.

Q. Where you're referring to?

AL On paragraph 38, the last sentence.

"This desirable goal is one of the
f the invention of the '393 patent

with respect toe the new preparation of

treprostinil with a higher level oi

h
ie]
c
K
-
ot
g

Q. Uh-huh. I'm sorry. Here at 38 it
just says "treprostinil.®
Doeg it say anything about

treprostinil diethancolamine salt?

Elisa Dreier Reporting Corp., & U.3. Legal Support Company
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CORPORATI

N,

MR. DELAFIELD:
Vague.
THE

WITNESS: As

then. Can you go back to the patent
Sure.
Q. -- for a second?

Yeah.

-glucamine, procaine,

magnesium, L-lysine, L-arginine,

triethanolamine, and diethanolamine.®

Do you gee that?

Objection.

zaid,

I didn't gpecify free acid or diethanolamine

salt and I'm referring to the patent where
both are produced, it would refer to both.
BY MR. POLLACK:
Q. Well, let me ask you something

Keep your declaration in front

you.
Let's take a look at -- did you
ever look at claim 137
AL Yez, I have.
C. Okay. And in that claim, it says:
"The product of claim &, wherein
the base B in step (¢} is selected from a group
congisting of" and then there's "ammonia,

tromethamine,

khecause

O
h
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STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Page 110
A Yeg, I do.
Q. Okay. Are you saying when you say

"treprostinil® in the patent, does that includs
treprostinil ammonia salt?
MR. DELAFIELD: Objection.
‘ague .
THE WITNESS: Those are not
marketed products and, as I said, because

I'm dealing with long-felt need, I would
only be considering marketed products.

And, in fact, as I get further
along in here with other examples, you'll
see I even refer to "product® which would
ontly be the free acid and the diethanolamine
salt.

BY MR. POLLACK:

Q. Okay. 8o you're not -- in regard
to, for example, claim 13, you're not
commenting on any long-felt need for
treprostinil ammonia saltf, treprostinil

N-methyl-glucamine salt, treprostinil procaine

MR. DELAFIELD: Objection.
Agked and answered and vague.

THE WITNESS: As I mentioned

Elisa Dreier Reporting Corp., A U.3. Legal Sup
(21
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STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Page 111
earlier back in earlier questioning, I'm
only commenting on the products because, in
my opinion, a long-felt need wouldn't
involve a salt that is not being developed
or marketed or on the market.
S¢ I'm referring to, with
respect to long-felt need, to the marketed
products, which is really what the FDA is
concerned about.
MR. DELAFIELD: I just wanted to
interrupt for a second. Lunch is here.
MR. POLLACK: Oh.
MR. DELAFIELD: Just whenever
you guys are ready. 8O we can keep goling
or --
THE WITNESS: can go all day.
BY MR. POLLACK:
C. Okay .
A. Whatever you want. thatever you
like.
Q. No, that's fine with me.
AL It's up to you.
Q. Let me ask you, for example, about
claim 12. You see there where it talks about
the potassium hydroxide base?
Elisa ier Reporting Corp., 2 U.5. Legal Support Company
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hydrolysis of
S
question?

BY MR. POLLACK:

Q. Yeah

on a long-felt
M

Vague. Asked
T

don't believe
product of ste
product of ste
BY MR. POLLACK:
Q. You
So let me ask v
What

product of step

A Yeg, I see that.
Q. Okay Are you commenting at all
about a long-felt need in regard to c¢laim 127
MR. DELAFIELD: Objection.
Vague.
THE WITNESS: Step {b) is the

the cyano nitrile.

o could you repeat the

. Are you -- are you opining

need in regard to claim 127

R. DELAFIELD: Objection.
and answeared.
HE WITNESS: I -- again, I

that the process of -- the

r (b} is what? What is the

s of step (b) in claim 127
are the -- you are the expert.
ou that.

is -- do you know what the

{b) is7?

A. Well
MR. DELAFIELD: Objection.
Elisa Dreier Reporting Corp., A U.3. Legal Support Company
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]
et

Mischaracterizeg the document and vague.
THE WITNESS: -- I said I was

here to talk about long-felt need, and I'd

3]
Ha
=
o]
o9
(9]
I
¢
=
=]

like to know what that product iz
you point to the chemical structure of the
product for me? I could, you know, I guess
I could work back.
BY MR. POLLACK:
. Yeah, I'm not trying to get you to
form an opinion now.

I was wondering if you had
expressed an opinion regarding the long-felt
need of claim 12. Ig that something you intend
to do?

A. Well, claim 12 -~

MR. DELAFIELD: Objection.

Asked and answered.
THE WITNESS: -- is referring to

a product from claim 9 that's been reactive

with a base in step (b} of potassium

hydroxide, and I'd just like to know which

one of those and I suppose I could work it

back.

BY MR. POLLACK:

Q. You've reviewed the patent; right?
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ier Reporting Corp., A U.

Legal Support Company
{212) B57-5558

3 UT Ex. 2058

SteadyMed v. United Therapeutics

{PR2016-00006

IPR2020-00769
United Therapeutics EX2006
Page 1309 of 7113

22
P.11



et

unl

[ i) ey
w it (@) 0 w

o2

[y [ )
[e)]

i

B

€3]

STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Page 114
A, Oh, o©of course, ves.
C. Yeah. Okay. Okay. BSo if you loock
at column 107
A. Okay. I'm sorry. I can -- I just

worked it back.

A. And I will tell you what I believe
the product is, and on the assumption that I
have that right and conly on that assumpticn,

I'il then to answer your guestion.

The product of claim 9, which is

the cyano nitrile, wherein the base step is --

2.

where the

o
i)
m

e in step (b)

.s potassium

hydroxide.

S0 as I look at the chemical
reaction oxr the chemical structures, that would
result in a potassium salt of the free acid and
that, to my knowledge, is not a product.

And sc I think, as I recall your
gquestion -- it was a while ago since I had to
work -- since I worked back -- you asked if
that would be the subject of long-felt need,
and I would answer no, because it's not a

product and the FDA wouldn't --

&

marketed

Elisa Dreier Reporting Corp., A U.3. Legal Support Company
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[#21
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]
et

wouldn't have an opinion about it.

Q. Okay. So you're not offering an
opinion about the long-felt need for -- for
claim 127

MR. DELAFIELD: Objection.
Mischaracterizes his testimony. 2Asked and
answered.

THE WITNESS: Actually, I
thought I did offer an opinion that the FDA
would not have a concern about a long-felt
need for a salt form that was not an
approved product, and potassium salt is not
an approved product.

BY MR. POLLACK:

G. Okay. So you have an opinion and

vour opinion is there isn't a long-felt need

for claim 127

D

MR. DELAFIELD:

=)

he game

THE WITNESS: There ig not a
long-felt need for the potassium salt formed
from c¢laim 12 because it's not a product, 1if
I got this structure correct, which I
believe I do.

BY MR. POLLACK:

Elisa ier Reporting Corp., A U.5. Legal Support Company
850 Thixd Avenue, New York, NY 10022 {212) 557-5558
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[

A.

claim 11,
A, Yes,

orne

it'a
i3

because

BY MR. POLLACK:

understanding,

there

claim 117

answered.

claim 11,

C. Okay .

Okay.

and 1t

MR.

THE

the product is
FDA would not
cyano nitrile in terms

not a

Q. And just

‘s no long-felt

MR.

Migcharacterizeg

"
i

TH

And what about

the

have

o]

the doc

and 1f

WITNESS:

WITNESS:

any

so,

make

It has to do with the alkylating agent.

Q. Do you have a need for

I deo have an opinion.

DELAFIELD:
That one is
- me in that I know what the product is,
cyano nitrile,
concern about
of long-felt need

marketed product.

sure
is 1t then your opinicn that

need for

DELAFIELD:

ument and asked and

The product of
which is not a marketed product

and therefore not being given to patients,

for

claim 117

long-felt
what 1s 1it?

That

Same objections.

eagler

and

the

I'm

with resgpect

Objection.

Elisa
950 Third Avenue,

New York,

N

ier Reporting Corp., & U.S.
]'\'u

Y
Y

Legal Sup
1

o
(212

ort Company
) B57-5558

UT Ex. 2058
SteadyMed v. United Therapeutics
iPR2016-000086

IPR2020-00769
United Therapeutics EX2006
Page 1312 of 7113

10022
P.116



unl

[8)

o]

0

[
ul

[y
[e)]

i
~J

STEADYMED LTD., vg UNITED THERAPEUTICS CORPORATION,
Ruffolo, Robert on 08/19/2016 Pa

[Co]
]
et
fam
~1

the FDA would not have a long-felt need for
that. They -- it wouldn't fall on their
radar screen.

BY MR. POLLACK:

Q. So I'm trying to sort of get a ves
or a no here. So I'm asking a yes or no
questiomn.

Am I correct that, in your view,
there's no long-felt nesd for the product of
claim 117?

MR. DELAFIELD: Objection.
Mischaracterizes the document and testimony.
Asked and answered.

THE WITNESS: Again, the product
of claim 11 1s the cyanc nitrile, which is
not a marketed product, and the FDA wouldn't
have any long-felt need.

BY MR. POLLACK:

Q. Okay. Was that a yes or a no to my
question?

MR. DELAFIELD: Same cbjections.

THE WITNESS: It was the answer
to your question. Some guestions you can't
answer yes or no, and I'm saying that --

BY MR. POLLACK:
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C. Okay .
A -~ because it's not a marketed

product, there wouldn't be on the FDA's concern

nee

Q.

)
o

or -- a long-felt need with respect to
that product.

g. Let me go down to claim 16. You
see that one where it says:
"The product of claim &, wherein

the process does not include purifying the

compound of formula (VI) produced in step (a)."

Do you see that?
a. Yes, I see that.
Q. Would there be a long-felt need

with respect te claim 167

A. I can write on this?
Q. Yeah.
AL {Reviewing document) .

I don't believe that guestion has
an answer. It's elimination of a step and --
and go elimination of a step I don't kelieve

would have a long-felt need. Unless --

Q. Okay .
A. Unless you can tell me 1if I've

miginterpreted that and that claim 16 refers to

a specific compound, either the free acid or
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the diethanolamine salt.
Q. Let me ask you then about claim 17,
which talks about, again, the ammonia and then

methyl-glucamine.

A, Yes.
Q. Are you oplning regarding a

long-felt need regarding claim 177
MR. DELAFIELD: Objection.
Vaqgue.

THE WITNESS: (Reviewing

T

document) . So it's my interpretation of
claim 17, if I have this correct, that one
of those bases, diethanolamine, would
produce the diethanclamine salt and hecause
that is a product, only that one product
resulting from that one salt would have a
long-felt need.
BY MR. POLLACK:
Q. Okay. And the other products, the

ammonia, the glucamine, the procaine, those

“J

wouldn't have a long-felt need?

Q.

A. They're not markete

3

products and
would not have a long-felt need by the FDA.

C. And game question for claim 19.

Are you opining on whether there's a long-felt
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Q.

G.

Q.
AL
will keep
Q.
A,

answering.

correctly,

compounds

there are

to one of

need for claim 197

BY MR. POLLACK:

and 20 are somewhat similar, so why don't we do

those together.

BY MR. POLLACK:

Compound and vague.

BY MR. POLLACK:

ny --

we digcusgsed earlier, hag many, many, many
and I couldn't quantitate it, but

a good many compounds.

those high number of compounds that

MR. DELAFIELD: Same objections.

Why don't we do 12 and, in fact, 19

MR. DELAFIELD: Objection.

T

nliess you feel otherwise --

MR. DELAFIELD: Objection.

-~ that they're different.

I'd prefer to do one at a time. It

Okay.

-- mind more clear on wh

(Reviewing document) .
If I understand the claim

that derives from claim 1, which

Y]
0

And I believe it would only apply
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1 wag reacted only with the diethanolamine to
2 produce diethanolamine salt, which is a
3 marketed product, and, therefore, there wcould
4 be a long-felt need.

(%]
L]

And what about with respect to

8 claim 207 Are you copining that there is a
7 long-felilt need for claim 207
8 y:y {Reviewing document) .
g So i1f I understand that claim
10 correctly, that results -- that refers to a
11 gpecific compound which, when reacted with

[
\S]

diethanolamine, wculd form the diethanclamine

}--
w
n
o
ot
ot
QD

marketed product, and that would, of

[ 3
S

courgse, fall within the scope of what I defined

i5 as a long-felt need.

15 Q Okay But the cilaim would also

17 include the ammcnia, glucamine, procaine salts.
18 Am I correct you're not giving an opinion that
i9 the other members of that list of salts have a
290 long-felt need?

21 A. The only one that I would say there
22 was a long-felt need would be the

23 diethanolamine salt.

24 C. Now, let me just go to claim 22,

25 and in <¢laim 22, there's an extra thing that

Elisa Dreier Reporting Corp., & U.3. Legal Support Company
§50 Third Avenue, New York, NY 100 {212) 557-5558

2
21 UT Ex. 2058
SteadyMed v. United Therapeutics
iPR2016-00006

IPR2020-00769
United Therapeutics EX2006
Page 1317 of 7113



unl

[8)

o]

0

[
ul

[y
[e)]

i
~J

STEADYMED LTD., vg UNITED THERAPEUTICS CORPORATION,
Ruffolo,

Robert on 08/19/2016

after step {(d) is done, so we formed the

treprostinil acid --

L
&

A Yes

Q is that fair?

A That's -- that's my understanding,
ves

C. After that is done, the product is

converted to an unidentified pharmaceutically
acceptable salt; i1g that a fair
characterization?

MR. DELAFIELD: Objection.
Mischaracterizes the document. Calls for
speculation.

THE WITNESS: (Reviewing
document). I'm scrry. Could you repeat

that question? I think it doesn't make

senge --

BY MR. POLLACK:
Q. Sure.
A. -- Lo me.
Q. After step (d) is performed --
Al Yes.
Q. -- in c¢laim 22 --
A. Right.
Q -~ the treprostinil acid isg
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converted into a pharmaceutically acceptable

it.

n
il

Is that a fair interpretation cf
claim 227?
MR. DELAFIELD: Same objections.
THE WITNESS: A4As I understand
it, no.

BY MR. POLLACK:

G. Okay. How do you understand it?
A. But as I recall, step {d) generates

the free acid, which can't be a zalt because

it's a free acid.

Q Right
A. So that free acid -- what confused

me is you saild "salt" and there isg --

Q. Do you see the word *salt" in claim
227
A. h, I'm sorry. I'm sorry. I was

looking at claim 1.

Q. Yeah.
A. Cilaim 21. I apologize.
Q. Oh, okay. Yes. No, no. 22. I

skipped over one.
A. I'm sorry.

Q. I didn't mean to throw you off.
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A. I thought we were working down.

MR. DELAFIELD: Same objections.

THE WITNESS: My mistake.
(Reviewing document) .

Okay. So, again, as I read the
claim and 1f I understand it correctly,
we're taking the product of claim 1, which
is the free acid, and reacting it with a
pharmaceutically acceptable salt, and there
are no gpecified salts there.

S¢ for that particular step,
without specifying any salt, and I don't
know 1if they're including diethanolamine in
that, I can't say whether it would or
wouldn't have a long-felt need. I don't
know. They don't specify the salt. So I

don't know what they're making.

BY ME. POLLACK:

Q. Can you take a look at the front of

A. Sure.

[ -- '393 patent, Ruffolo 47

4. Yes.
C. nd do you see there's a number 60

on the left and it saye "Provisional
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[
[#21

Application"? Do you see that on the left-hand

column?
A. Oh, 60. Yeg, I do see that.
Q. Okay. A&And do you see there's a

provisional application filed on December 12,
20077
MR. DELAFIELD: Objection.

Mischaracterizes the document.

THE WITNESS: Yes, I do see
that.
RY MR. POLLACK:

o. Okay. Did you review the
provisional application?

A. The '232 patent?

G. Yes. The application. Well, it's
an application --

A Application

.  -- number, vyeah.

A. I'd have to look at my -- at -- at
the documentzs to -- Lo tell. I mean, I don't
----- I don't know if I did. I may, I may not
have.

. Okay. It is your understanding,
though, that this application was --

applicationg leading to this patent were first

Elisa Dre

ier Reporting Corp., A U.S
950 Third Avenue, New York, NY 100
P

Legal Support Company

2 {212) B57-5558

25 UT Ex. 2058
SteadyMed v. United Therapeutics

{PR2016-00006

IPR2020-00769
United Therapeutics EX2006
Page 1321 of 7113

2
1



unl

[8)

o]

0

[
ul

[y
[e)]

i
~J

STEADYMED LTD., veg UNITED THERAPEUTICS CORPORATION,
Ruffolo, Robert on 08/19/2016 Pa

[te}
(0]

[

[

o

filed at the end of 20077
MR. DELAFIELD: Objection.
L.acks foundation.

THE WITNESS: I know there were

T

prior applications. I don't recall the
dates. I think 2007 ig a date that I do
remember but, you know, I don't remember if
that's the reason.
BY MR. POLLACK:
Q. Okay. Well, let me ask you.

In -- as you see, there's a bunch

of f£iling dates on here. 2007, 2008, and 2012.

Do vou see that?

There's one at line 22.

AL I see Z008.
Q. Uh-~huh.
AL 2007. I see 2012 at 65. At line

65. I see those.
Q. Yes.
A. Yeah. Okay.
Q. 2012 at -- at line 22 you mean?
MR. DELAFIELD: Objection.
Vague.

THE WITNESS: Oh, I see. Line

\S]
Ny

I was locking at the November 8th date.
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CORPORATION,

Ckay.

BY MER. POLLACK:

Q. I'm just talking about the dates
of -~

A. Filings?

g. -- when things are filed you see.

A. Okay. I see that.

Q. Can you identify for me, can you
name three people who felt there was a

long-felit need for either treprostinil or

treprostinil diethanolamine salt that was

in any of 2008 -- 7, 2008 or 20127

MR. DELAFIELD: Objection.

THE WITNESS: Can I 1ook at --

MR. DELAFIELD: Vague.

THE WITNESS: Can I look at

those patents? Or those filings?
BY MR. POLLACK:

Q. Well, why do you need to look at

purer

the filings?

A I'd like to see who was on them
and -- and maybe I'm not understanding youxr
question. I'm sorry. Could you repeat that,
please?

Q. Yeah. Let me -- let me rephrasge it
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then.

Other t©
identify three peo
do it

well, we'll

2012. Let me star
Can you
three people other
2012 who expressed
treprostinil or tr
salit?
MR.
Vague. Calls for
THE

express the need

products with gre
the people at the
products, and in

exguisitely

Y poten
in that genexal s
the FDA. And I ¢
but. ..

BY

MR. POLLACK:

Q. A1l rig
W"r'\ ,1,
1Y Qon
people who priocr t

han the inventors, can you

ple anytime between
this way -- anytime
£ my question again.
least

identify for me at

than the inventors prior to
a long-felit need for a purer
eprostinil diethanolamine

DELAFIELD: Objection.
speculation.

WITNESS: The people who
-- the long-felt need for
ater purity typically are
FDA for a variety of
particular those that are
and

£ and used chronically,

ense 1t would be people at

an name three of thoese

ht. Let's start with that.
't you name for me the three
¢ 2012 expressed a general
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Lo}
®
-t
[§]
w0

need for lower impurities that you know of.
MR. DELAFIELD: Same objection.
Relevance.
THE WITNESS: Janet Woodcock,
Norm Stockbridge, John -- Bob Temple.
BY MR. POLLACK:
C. And how do you know that they

expressed that general need prior to 20127

5]

M

=

2. DELAFIELD: Objection.
Vague.

THE WITNESS: Because they are
senior FDA executiveg and managers. They
are involived in NDA decisions, and as I
mentioned earlier, the FDA typically has the
desire to have the highest purity possible
and practical.

And they would have that -- they
would have that desgire, as well ag the
author on the letter from the FDA to UTC.
That person would also have the -- and there
are many otherg at the FDA, but those are
names that -- that I -- that come to mind.

BY MR. POLLACK:

C. Okay. But I think they were what
you expressed -- I know you said that in your
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declaration as well -- is that they would seek

a high purity that's practical; is that fair?

MR. DELAFIELD: Objection.
Mischaracterizes his testimony.

THE WITNESS: ZIt's not just
practical, it's possible and practical.
They have to weigh both of those.

BY MR. POLLACK:

G. Okay. But practical is part of the

&

L5

consideration?
AL It is part --
MR. DELAFIELD: Same objection.
THE WITNESS: -- of the
consideration.
BY MR. POLLACK:

Q. Now, let me ask you if you could
identify three pecple other than the inventors
prior to 2012 who expressed a particular desire
for greater purity particular to the drugs
treprostinil or treprostinil diethanolamine
salt.

MR. DELAFIELD: Objection.
Vague. Relevance.
THE WITNESS: I don't know any

employees at UTC and so I can't name any.
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BY MR. POLLACK:

Q. Ag far as you know, United
Therapeutics has never announced to the public
that there was a change in the purity of its
Remodulin product?

MR. DELAFIELD: Objection.
Vague. Calls for speculation.

THE WITNESS: Not to my
knowledge I don't. I don't know.
BY MR. POLLACK:

Q. You didn't ask to see anything like

that, did vou?

A. No, I did not.

Q. Okay. Why not?

A. I didn't believe that it was
relevant to me. I was commenting on long-felt

need and typically from the standpoint of
regulators who always express that opinion.

C. By the way, when you were at --
when you were director of R&D at Wyeth and
SmithKline, wasg there another department at
those -- those companies called the regulatory
department?

A, h, ves, of course.

Q. Okay. And that department, wag
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that under your supervision or did it have a

separate --

A, At --
Q. - group?
Al At SmithKline, which is now GSX, it

wag under a separate division. At Wyeth, it
reported to me.

Q. Would you agree, though, that the
people in the regulatory group would know more
about FDA regulatory requirements than the
people in the R&D group?

MR. DELAFIELD: Objection.
Vague. Calls for speculation. Lacks
foundation.

TH

]

WITNESS: So if your
qguestion is, would people in regulatory
affairs know more than the scientigts in the
laboratory about what the FDA wants?

BY MR. POLLACK:

Q. Yeah.

A. The answer would be yes, they
would.

Q. Okay .

A. And that's referring to the people

in the laboratory.

Elisa ier Reporting Corp., A U.5. Legal Support Company
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C. Right.
A. The scientists.
o] Right

A. Okay .

Q. Well, what about yourself? Would
the people in the regulatory affairs group know
more about what the FDA wanted in regard to
impurities than -- than you would?

MR. DELAFIELD: Same objections.

=1
jas}
T

E WITNESS: Maybe not. I
spent a lot of time walking the halls of the
FD&a and -- and regulatory -- regulatory
positions are something that I've been
invited to lecture on quite frequently,
including to the FDA, and I consult with
respect to regulatory positions to most
large pharmaceutical companieszs and many
mid-size.

So I don't believe everyone in
regulatory affairs would know more than me.
I'm gure gome do, but I wouldn't agree that

a4 .

=
[> JE R

of them or even the majority of them do.

BY MR. POLLACK:

G. Okay. In forming your opinion
today, though, did you -- other than the
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CORPORATION,

attorneys, did you speak with anyone else to
gain knowledge or other assistance in creating

your declaration?

A. No, I did not.

Q. Okay. Did you speak to Professor
Williams? know you read his declaration;
correct?

A I read his declaration.

G. bid you speak with him --

Al No.

Q. -- in regard to your -- let me
finish my question.

A I'm sorry.

Q. Did vyeou speak with Professor

Williams in regard to forming the opiniocns in
vour declaration?

A, No, I did not.

. Did you have an opportunity to ask
Professor Williams gquestions about his
declaration?

A. I

guess I would have had an

opportunity if I asked, but didn't ask.

c. Any reason why not?
A. Well, with respect to regulatory

affairs, there isn't anything that Dr. Williams
Elisa Dreier Reporting Corp., A U.3. Legal Support Company
§50 Third Avenue, New York, NY 10022 {212) 557-5558
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could have told me or taught me about

regulatory affairs.

Q. Okay. You do, though, refer to
Dr. Williams' declaration in your -- in your

declaration?
A, Oh, yes, in other capacitieg. I

thought you were referring still to regulatory

affairs
o. No, just in general.
A. Oh, I'm s0rry.

Yes, I did refer to his -- hisg
document .
Q. Okay. ©On those issues where vyou

referred to hisg document, did you get an

opportunity to ask him any questions about

AL I didn't ask him any guestions.

G. Okay. Any reason why not?

A. I didn't believe I needed to.

C. Okay. Did you check or review any

of the data that Dr. Williams was relying upon?
MR. DELAFIELD: Objection.
Vague.

THE WITNESS: I reviewed, I

think, all of the data that he relied upon,
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and I did gome calculations based on hig

data, which appear in my report.
BY MR. POLLACK:
Q. Let's -- let's take a look at that.
I think that's in paragraph 70; 1is
that right?
A. I'll have to check. {(Reviewing
document) .
C. I'm scorry. It's in paragraph 67.
Is that the calculation you're
referring to at paragraph 677
4. {Reviewing document) .
Yes, that's correct. This is what

I was referring to.

10

Are there any other calculations in

vour declaration?

AL I don't think so, but I don't --

C. Yeah, I didn't see any.

. -~ recall with certainty.

] I was Jjust checking

A. Yeah, I don't think so.

Q. Okay. Explain to me. What was the

culation you did in paragraph 677
A. I calculated the percentage

reduction in total impurities based on the

Elisa Dreier Reporting Corp., A U.3
950 Third Avenue, New York, NY 1002
P.1

Legal Supp
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ort Company
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analysis that Dr. Williams did on the

treprostinil free acid by the former process

- -

Is what you did -- this number
. 9545, where did that come from? Did that just
come from Dr. Williamg?

AL

]

es, that came from his table.

G. Okay. Did you calculate that

number independently yourself?
MR. DELAFIELD: Objection.
/ague.
THE WITNESS: No, I did not
calculate that myself.
BY MR. POLLACK:

Q. Ckay. Did you go through the
individual, yocu know, purity numbers that --
from the raw data that he reviewed and check
those?

A. I reviewad every Certificate of
Analysisg that was provided to me on the former
process and the '393 process, and I reviewed
every single one of them and took notes cn
almost every one of them.

Q. Did yeou calculate any of the

Elisa Dreier Reporting Corp., & U.3. Legal Supg

U port Company
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.29367

Dr. Will
A,

calculat
Q.

averages
Al
Q.

that you

.95457

vague.

A. No, I did not.

Q. Okay. 5o you're relying on
Dr. Williamgs' --

A, Yeg

. -~ calculation?

Liams?

I'm relying on his calculation.

Okay. 2&nd what about the number
Did you just take that from

Yeg, I took that from Dr. Williams'
ion.

Okay. You didn't calculate any

or gtandard deviations?
No, I did not.

So am I correct, is the calculation

did is you just subtract .2936 from

MR. DELAFIELD: Objection.

THE WITNESS: No.
BY MR. POLLACK:
Q. Well, what did you dov?
A. I divided .2936 by 9545 and
Elisa Dreier Reporting Corp., & U.3. Legal Support Company
S50 Third Avenue, New York, NY 10022 (212} B57-5558
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multiplied by 100 and then subtracted 1 to ge
the percentage reduction.

Q. Ckay. That's the only calculatiocn
you did?

AL Yes.

Q. Okay.

A I'm sorry.

h

Yes, 1 did subtract that from 1, yeah, to get

the percentage reduction.

Q. And other than that, you didn't do
any -- any other calculations?

MR. DELAFIELD: Objection.
Asked and answered.

THE WITNESS: I didn't do -- I
believe I did a calculation of the absolute
percent. It's not in my document, and I
forget what number I got. It was something

close to § percent.
BY MR. POLLACK:

Q. What do you mean by the *absolute

percent®?

A. That's dealing with the purity of
the -- the free acid.

O

Can you explain to me how that

calculation is dene?

I didn't subtract that.

P.139
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A. Well, you decide -- divide the one
by the other and multiply by 100, and I don't

remember what I got, but it's something between

percent and f percent.
Q. Okay. You said you divide one by
the other.

What's the first one?

The first cne --

>

MR. DELAFIELD: Objection.
Vague.

THE WITNESS: -- would be the
higher purity by the lower purity and then
multiply by 100.

EY MR. POLLACK:

Q. The higher purity of what?
A. Of the free acid.
Q. When you say the "higher purity,®

are you referring to the purity of treprostinil

made according to the 393 prccess?

s}

A That's correct.
0. Okay. &nd there you're using the
percentage. When you say the "higher
purity® --
AL Yes.
Q. -~ do you mean 1 minus .29367
P.140 UT Ex. 2058
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CORPORATION,

MR. DELAFIELD: Objection.
BY MR. POLLACK:
what

that

you
MR. DELAFIELD: Vague.

THE WITNESS: Yes.

MR. DELAFIELD:
Vague.
THE WITNESS:
around.
BY MR.

POLLACK:

GC. Okay. I'm sorry.

You took 1 minus .94 ~- 9545 and

minus .2936 divided by 1 minus .28545

multiplied by 100 to g=t the percent higher

were referring to?

BY MR. POLLACK:
C. Okay. ©Okay. So you you took 1
minus .2936 and you divided that by 1 minus

divided by 1 minus .29367
A. Yes.
MR. DELAFIELD: Same objecticn.
THE WITNESS: Yegs. Well, let me
gee. I just did it on the back of an
envelope, so0 I don't remember.
No. I -- 1 minus -- yes. 1

Elisa Dreier Reporting Corp., A U.3. Legal Supp
950 Third Avenue, New York, NY 100 (212

22
P.141
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14

level of purity.

BY MR. POLLACK:

Q. A1l right. What number did you
get?
A. I don't remember. It was -- it was

close to @ percent, between

U]

percent.

Q. Between a and g percent?
A. Between yeah,

percent, something in that range.

Q. Ckay. And why didn't you include
that calculation in your report?

Al Ch, I just it did for my own
interesgt. This was the number I wanted, the
reduction in purity. Because the point I'm
making here is that the FDA would certainly

percent reduction in purity -- in

impurity level as being very significant,

something they would like to see.

Q. Ckay. Now, you're aware that the
-- 1 think you are -- that there’s a patent
called the Moriarty -- not a patent, there's a

paper in the Journal of Organic Chemistry that
we've called the Moriarty paper.

You'ire aware of that; right?
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A. Yeg, I am aware of that.
MR. DELAFIELD: Objection.
Vague.
BY MR. POLLACK:
Q. And you're aware that in that paper

they reported a purity of

MR. DELAFIEL

Lacks foundation.

THE WITNESS:
what they reported at the
last sentence.

BY MR. POLLACK:
Q. Yeah, and that®

prior art Moriarty process

A. Yes, that's my

MR. DELAFIEL
Lacks foundation.

BY MR. POLLACK:

Let me ask

Q. you.

TE

If Dr. Williams

his calculations and the s
was relying on showed a pu

for the Moriarty process,

your opinion?

9S.7 percent?

D: Same objecticn.

I believe that's
-- in the very
s -~ that's the

in
understanding.

D: Same objection.

made a mistake in
et of data that he

rity of 9%.7 percent

how would that change

Elisa Dreier Reporting Corp.,
950 Third Avenue, New York,

A U.5. Legal Support Company
NY 10022 {212) 557-5558
P.143 UT Ex. 2058
SteadyMed v. United Therapeutics
iPR2016-000086

IPR2020-00769
United Therapeutics EX2006
Page 1339 of 7113




unl

[8)

o]

0

[
ul

[y
[e)]

i
~J

STEADYMED LTD., vg UNITED THERAPEUTICS CORPORATION,
Ruffolo, Robert on 08/19/2016 Pa

o]
(]
i...\
=
s

MR. DELAFIELD: Objection.
Vague. Calls for speculation. Lacks
foundation.

THE WITNESS: It wouldn't change
my opinion.

BY MR. POLLACK:

C. So even 1f the prior art was 99.77
2. It wouldn't change --

MR. DELAFIELD: Same objections.
THE WITNESS: -~ my opinion.
RY MR. POLLACK:
o. So you'tre gaying even -- even if
there was a 99.7 percent purity level in the --
in the prior art, there would still be a

long-felt need?

A. That 99.7 from Moriarty?
0. Right, from Moriarty.
A. Yeah, that wouldn't change my -- my

opinion.
C. Okay. 8o even if all of the --

prior to the patent all of the treprostinil

that United Therapeutics was sel

purity of $9.7 percent, you still feel there

would be a long-felt need for --
A. No, that's not what I was gaying.

Elisa Drx

ier Reporting Corp., A U.S3
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P

Legal Support Company

2 {212) B57-5558

44 UT Ex. 2058
SteadyMed v. United Therapeutics

{PR2016-00006

IPR2020-00769
United Therapeutics EX2006
Page 1340 of 7113

2
1



unl

o]

0

[
ul

[y
[e)]

i
~J

19

20

[38]
[#9)]

STEADYMED LTD., vg UNITED THERAPEUTICS CORPORATION,
Ruffolo, Robert on 08/19/2016 Page 1453

. Okay. Explain it to me.
MR. DELAFIELD: Objection.
Lacks foundation. <Calls for speculaticn.

THE WITNESS: I know how

T

Dr. iliiams did his analysis. He was
pretty clear. And the purities that he got
were based on total -- total --

BY MR. POLLACK:

G. Related impurities?
A, == total related -- total related

impurities, and I know how that's done.

Q. Uh-huh.

A. Nowhere could I find in the
Moriarty paper, which I looked very hard for,
how his purity was measured, whether it was
against a reference standard or whether it was
against a -- or whether it was done by teotal
related impurities.

And so you can't compare unless

they're apples and apples and there that number

Q

99.7 percent didn't mean anything to me because
I couldn't tell how he did the analysis. You
will get different results with a reference

gstandard versusg total related impurities.

Q. No, the FDA, though, reguiresg that

Elisa Dreier Reporting Corp., A U.

5. Legal Support Company
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o

[

United Therapeutics, and everyone else, reports
total purity by HPLC analysis; is that correct?

MR.

FIELD: Objecticn.

w

Lacks foundation. <Calls for speculation.

THE WITNESS: There are options
to use. They do happen to like the HPLC,
but there are other analyses that are
permissible.

And, of course, you have Lo run
them by the FDA as part of your discussions,
convince them of the reliability of that
y, show them the standard deviation, the

relative standard deviation of the assay,

itation, the

the limit of quant
detection, and 1f they are convinced, you
can use other assays.
RY MR. POLLACK:
. Okay. But in the case of

treprostinil, United Therapeutics is submitting

the HPLC assay analysis?

A. Yes, they are --

Q. Okay.

L. -- in the case of treprostinil.

C. And that's not done by taking total

related impurities?

Elisa Dreier Reporting Corp., & U.35. Legal Support Company
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MR. DELAFIELD: Object

testimony.

BY MR. POLLACK:

Q. Correct?

A, That's correct.

C. Yeah. Okayv.

2. They -- they do both, but

puritieg and subtract that from 1090,

MR. DELAFIELD: Object

HPLC.

BY MR. POLLACK:

an HPLC and a UV detector?

AL Yes.

ion.

Mischaracterizes the documents and his

purity level by HPLC is what is recguired.

Q. Right. Actually --
A Yes
c. -- you said they did both, but, in

fact, they never total up the total related

icn. Lack
of foundation. Calls for speculation.
THE WITNESS: No, because that's

not a preferred analysis by the FDA. They

want a reference standard and that's the

Q. Right. 2And do you -- do you recall

that the Moriarty reference he describes using

the

do they?

Elisa Dreier Reporting Corp., & U.35. Le
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Lacks

BY MR.

saving

not he

used,

-- to

BY MR.

Q.

you don't -- you're not sure whether or

Lacks

for total related substances, too, buf he
didn't indicate whether he compared peak
heights, which would be total related
substances, or a reference standard, which
would be the quantitation preferred by the
FDA in their certificates of analysis, the

release specs.

that was a number, a comparable number that

I coul

C.

MR. DELAFIELD: Objection.
foundation.
POLLACK:

Okay. Ckay. Why are you then

used HPLC in a reference standard?
Well, H
MR. DELAFIELD: Objection.
foundation.

THE WITNESS: -~ HPLC is used

T

So I couldn't tell what Moriarty

and I looked for it to see whether
d use to compare apples to apples to
Dr. Williams.
POLLACK:
Let me ask you this.

Moriarty doesn't report anywhers

Elisa

ier Reporting Corp., A
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Legal Sup
1
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N,

what the total related impurities a
MR. DELAFIELD:

Mischaracterizeg the document.

THE WITHESS: I cdon't
BY MR. POLLACK:
Q. I mean, in the -- in the

Organic Chemistry paper, he doesn't

MR. DELAFIELD: Objec

Lacks foundation. Mischaracterize

document .

quantitative assay. I don't
did.

BY MR. POLLACK:

=<

[ that's what I want

es,
I'm asking if he reports

related impuritieg are.

re;

Objection.

A. I don't know. He doesn'
he did
Q. Yeah. I'm saying, in th

doesn't report the total related impurities?

THE WITNESS: If he did his
analysis by peak height comparison, he
reported the total related impurities, and
if he did it by HPLC, it was the HPLC

know what

right?

know.

Journal of

report it?

t say what

he

e paper,

tion.

s the

to ask you.

what the

A I den't know
Elisa Dreier Reporting Corp., & U.3. Legal Support Company
§50 Third Avenue, New York, NY 100 {212) 557-5558

2
49

UT Ex. 2058
SteadyMed v. United Therapeutics
iPR2016-00006

IPR2020-00769
United Therapeutics EX2006
Page 1345 of 7113



unl

[8)

o]

0

[
ul

[y
[e)]

i
~J

19

20

STEADYMED LTD., vg UNITED THERAPEUTICS CORPORATION,
Ruffolo, Robert on 08/19/2016 Pa

[te}
(0]

[

9]
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MR. DELAFIELD: Same objections.
THE WITNESS: He may and he may
not. Depends how he did the assay, and hs
doesn't say.
BY MR. POLLACK:

Q. Yeg. I'm asking 1f in the paper he
reports what the related impuritiesg are, in
other words, identifying them, saying anyvithing
about them.

MR. DELAFIELD: Same ocbjections.
Asked and answered. Asked and answered.

THE WITNESS: He doesn't report
what it is he's measuring, whether it's
total related impurities or a guantitative
HPLC assay, and the results are different.

BY MR. POLLACK:

Q. Yeah. Maybe we're misunderstanding

In the Journal of Organic Chemistry
paper, does Moriarty say, here's some of the
impurities that are present in treprostinil?

MR. DELAFIELD: Objection. Same
okbjections. Asked and answered.

THE WITNESS: I don't recall.

I'd have to go review the paper.

Elisa ier Reporting Corp., A

A Legal Sup
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BY ME. POLLACK:

Q. You're aware that Moriarty is

agsociated with United Therapeutics that

their patent?

A. Yes, of course.
g. Did you ask United Therapeutics,

hey, can you tell me how Moriarty did this
analysis?

A. No, I did not ask.

Q. Take a look at the '383 patent.
Can you show me in the '39%3 patent where thay

report what the impurities are in treprostinil

or any other compound?

Objecticn.
Vague.

THE WITNESS: 8o they report
purities in -- I don't see a table number --
in column 14 at the bottom, and thoge are
HPLC area under the curve. 8o those are
reference standards.

In table ~-- onn column 16, they

rity and -- and because that is

ot
o
)
¢

he]

rocess that they submitted to the FDA
for approval, that has to be an HPLC

quantitative asgay with a reference

Elisa Dreier Reporting Corp., & U.3. Legal Support Company
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CORPORATION,

standard.
BY MR. POLLACK:
Q. Uh-huh.

claim 2

claim 2 and claim 10, that
gubstances.

. Why do you say that
place in the patent 1t reports

analysis?

patent?
MR. DELAFIELD:
Calls

for speculation.

BY MR. POLLACK:

A, No,
C. Well, then,

at the HPLC analysis

I'm soxry

is total

A. Because 1it's my understanding that
the document that was submitted by Dr. Walsh to
the Patent Office was the last document before
approval and that convinced the agency to
approve thie patent and the claims, and he did

total related substances.
Q. S0 you'lre gaying we
what Dr. Walsh says, not what's

Objection.

Q. That is your opinion?
that's not my opinion.
why aren't we

in the patent?

related

i

every other

HPLC assay

ot

should loock a

ot
[ay
D

looking
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STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Page 153
A. That's neot in the claim. I think,

actually, you should lock at all of them, but
what's in the claim was done by a different
method, total related substancesg.

Q. So you see the words "total related
gubstances® in the claim?

A. No, I don't. As I said, I reviewed

)r. Walsh's analysis and that was submitted

undergstand, and

b=

just before approval, as
there were no further actions taken before the
decision. And so 1t makes sense to me that
because he reported total related substances
that the claims, which is what was in dispute
-- dispute, referred to total related
substances.

Q. Okay. You'd agree with me that
within the patent itself, those are all HPLC
analyses that are reported?

MR . DELAFIELD: Objection.

o~

L.acks foundation. Calls for

-

THE WITNESS: It's my judgment
based on the description of area under the

curve and the HPLC assay, as well as th

(0]

fact that example 6 refers to the process

that was approved by the agency, which is an

Elisa Dreier Reporting Corp., A U.3. Legal Support Company
S50 Third Avenue, New York, NY 100 {212} B57-5558
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HPLC gquantitative assay involving a
reference standard, that that is what was
used.

BY MR. POLLACK:

Q. And by "that" you mean HPLC
analysis?
A Yeg

MR. DELAFIELD: Same objections.

—
o]
3

E WITNESS: When you get to a
point, I'd like to use the restroom. I
don't need lunch if you don't want, but I
do -- would like to use the restroom.

BY MR. POLLACK:

Q. Do you want to break? It's up to
you. Do you want to break for lunch now?

A, It doesn't matter to me. Whatever
you want to do.

MR. DELAFIELD: Yeah, it's

MR. PCLLACK: You guys want to
break for lunch? That'g fine.
MR. DELAFIELD: Sure.

THE VIDEOGRAPHER: The time is

12:34 p.m. Thisg completes Media Unit No. 2.
We're off the record.
Elisa Dreier Reporting Corp., A U.3. Legal Support Company
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(Whereupon, at 12:34 p.m., a

luncheon recess was taken.)
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N,

RUFFOLC, JR., PHD

called for continued examination and,
previouslily duly sworn,

was

further asg follows:

EXAMINATION (CONTINUED)
THE VIDEOGRAPHER: The

1:23 p.m.

We're on the record.

counsel.

testimony with counsel during lunch,

)
[\
w
o]

examined and testified

This begins Media Unit No. 3.

Please proceed,

BY MER. POLLACK:
Q. Welcome back, Dr. Ruffolo.
A. Thank you.
o. Was lunch good?
Al Yes.
0. Ckay. You didn't discuss

A. No, we didn't.

Q. I'd like to turn to paragraph 32 of
your declaration that is Exhibit 3

A, Okay.

G. 2nd you can read -- you can read
all paragraph 32, but I want to focus on page
15 at the top of the page. You have a

having been

time is

your

did you?
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P.156
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statement there that reads:

"For example, if the actual purity
of an API is 99.4 percent and the lowest limit
of purity in the Drug Specification of the
Certificate of Analysis i1s 99.5 perxcent, the
entire batch of API must be rejected.®

Do you see that?

A. Yes, I do.
G. Okay. So let me see if I -- 1if I
understand this.

By the way, do you agree with that

statement still?

A. Yes. A8 an example, ves.
(OR Okay. 8o, for example, let's gay I

have a Certificate of Analysis and it says the
HPLC analysis is 99.6.
AL Ckay .
G. Okay. Would that drug be sold to
the public?
MR. DELAFIELD: Objecticn.
Vague. Calls for speculation.
THE WITNESS: That depends on
what the specification was.
BY MR. POLLACK:

Q. Oh, I'm sorry. I was using --

Elisa Dre

ier Reporting Corp., A
950 Third Avenue, New York, NY

Legal Support Company
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STEADYMED LTD., vs

UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Page 158
g2y Oh, in my example.

A.

Q.
A,

C.

A.

Q.

by HPLC of

determine.

Q.

that, please? I'm sorry.

HPLC analys

sell that batch to the public?

Vague. Calls for speculation.

and the specification wag $9.5, yes, that
would be allowed to be
know if it could be sold to the public.
That depends on many other steps because
that API would go into that a drug product,

and that has its own specs. 8o that would

BY ME. POLLACK:

-~ your example. In your example.

I'm scrry. Yeah, could you repesat

Yeah. 8o using vour example.
Qkay. Yeah.
Let's say I had a drug which its

is shows --

----- it had a Certificate of Analysis

99.6 percent.

Would the FDA allow the company to

MR. DELAFIELD: Objecticn.

THE WITNESS: So if it was 99.6

[oF

4}

wpproved. I don't

Sure.
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STEADYMED LTD., vg UNITED THERAPEUTICS CORPORATION,
Ruffolo, Robert on 08/19/2016

A. But it could move on in the
manufacturing --

Q. It could move on in process?
in the manufacturing process.

Q. What i1if I had an API -- what does

A. Active pharmaceutical ingredient.
Q. If I had an active pharmaceutical

ingredient which had,

Certificate of Analysis, the specification 1

¢

\O

it had an HPLC assay analysis of $9.5 percent.

Could that move on in the process?

Objecticon.
Relevance. Calls for speculation.

THE WITNESS: Yes, that could

move on 1if that 99.5 was the specification.
Yes.
BY MR. POLLACK:
Q. Okay. Now,
for treprogtinil that we're dealing with in
this case is 98 percent;

MR. DELAFIELD:

Objection.

Calls for gpeculation. Lacks foundation.

just like your example,

9.5 percent. 8o let's say I had a hatch and

you're aware the limit

Elisa Dreier Reporting Corp., A U Legal Supp
950 Third Avenue, New York, {212

NY 10022
159

LY

rt Company
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i THE WITNESS: That is the

2 current lower limit.

3 BY MR. POLLACK:

4 0. Ckay. So if I have a batch, let's
5 say have a -- I make a batch of treprostinil
5 and i1t -- I measure its HPLC assay and it's 99
7 percent.

8 Do you have my assumptions?

9 A. Uh-huh.
10 Q. Can that batch of treprostinil move
11 on in the process?
12 MR. DELAFIELD: Same cobjections.
13 THE WITNESS: Asgsuming all of
14 the other gpecifications were met, vyes, that
15 could move on.
16 BY MR. POLLACK:
17 Q. Okay. And I make another batch of
18 treprostinil API and I measure its HPLC
19 analysis and it's percent.
20 Could that batch move on in the
21 process?
22 MR. DELAFIELD: Same objections.
23 THE WITNESS: Yeg, with that
24 current level spec, that could move on.
25 BY MR. POLLACK:

P.160 UT Ex. 2058
SteadyMed v. United Therapeutics
iPR2016-00006

IPR2020-00769
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Page 1356 of 7113
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Q. Ckay. Based on your experience in
the industry, if a company like United

Therapeutics made a batch that was

percent
on the HPLC analysis, it would be the normal

expectation that the company would then move

that batch into the rest of the process?
AL Yes.

MR. DELAFIELD: Objection.
Relevance. Vague. Calls for speculation.

THE WITNESS: Yes, theyv could do

BY MR. POLLACK:

Q. Ckay.
A. If they -- 1f they chose to.
Q. Now, Dr. Williams cpined that

certain batches that he locked at had an
average HPLC analysis -- I'm sorry, I'm
incorrect -- an average purity based on
subtracting related impurities of 99 percent.

N

Is that -- is that what you recall?
MR. DELAFIELD: Objection.
BY MR. POLLACK:
Q. Approximately 93 percent --

MR. DELAFIELD: Objection.

Vague.
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BY ME. POLLACK:

Q. -~ for the Moriarty batches?
A. Oh, for the --

MR. DELAFIELD: Objection.
Vague. Mischaracterizes document.

THE WITNESS: I would have to
look again at those tables, but it was
something close to that. I don't remember
the number.

BY MR. POLLACK:

Q. Ckay. Yeah. I'm not trying to --
4. Yeah.
Q. -~ trying to trick you here. If

you look at where we were --
A. No, I understand. I just don't

rememper -~ -

Q. Yeah.
A, == the number.
Q. Remember we were -- we were
looking --
A. Yeah.
Q. -- at your paragraph 677
A. Yeah. Yeah. Okay.
Okay .
Q. And mavbke I misunderstood, but I

Elisa Dreier Reporting Corp., & U.3. Legal Suppo
S50 Third Avenue, New York, NY 10022 (212}
P.182
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think here you refer to Dr. Williams'

declaration and his Table 17

A. Yes.

Q. Do you see that?

A. I did, yes.

Q. And I think what I'm supposed to
conclude here 1g that the -- well, what am what

am I supposed to conclude about the typical

purity of the Moriarty process, 1f anything,

from your -- your paragraph 677

MR. DELAFIELD: Objection.
/ague.

THE WITNESS: That the average
relevant impurities are higher in the
Moriarty process compared to the '393
process.

BY MR. POLLACK:

G. Okay. Is there anything I'm
supposed to conclude about what the average
purity on the scale from zero to 100 percent is
of API made by the Moriarty process?

MR. DELAFIELD: Objection.
Vague. Calls for speculation.

THE WITNESS: Oh, I can't answer

that because there will be variabil

Elisa ier Reporting Corp., A U.S
950 Third Avenue, New York, NY 1002
P.1

Legal Support Company
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There will be gsome high, some low, and I
haven't analyzed how many would fall below
gpec. So I den't know.
BY MR. POLLACK:

Q. Okay. Well, let me ask you this.

This numb=r .945. If I subtract

that number from 1 and multiply by 100

A. Uh-huh.

G. -- right, I get approximately 99
percent; is that fair?

A Abcut, ves.

MR. DELAFIELD: Objection.

BY MR. POLLACK:

Q. Okay.

5]

M

2. DELAFIELD: Migcharacterizes

=

the document.
BY MR. POLLACK:
. Would you -~ in your view is
does that characterize the average purity of
products made by the Moriarty process?
MR. DELAFIELD: Objection.
Vague.
THE WITNESS: I belleve that the
analysis done by Dr. Williams gives a answer

to the question that the Moriarty process

Elisa Dre

ier Reporting Corp., A
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Legal Support Company
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STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,
Ruffolo, Robert on 08/19/2016 Page

=y
[e)]
[#21

produces product that is less pure than the
'393. And your gquestion is?
BY MR. POLLACK:

Q. Okay. I was wondering if it gives
an answexr to the guestion of what the average
purity wasg in the Moriarty process.

MR. DELAFIELD: Objection.
Vague.

TH

j£a]

WITNESS: I think it gives a
relative purity compared to the 393 process
because, remember, 1t depends on how you do
the analysis, whether it's against a
reference standard or against total related
product.

This I know was done agailnst a
reference standard, and so it gives an idea
of average purity that one would expect with
one process to another because you're
comparing apples to apples in this case.

And I think that's a falr comment what I
said and --

BY MR. POLLACK:

c. Okay. Let me just make sure you
didn't -~

A. Yeah.

Elisa Dreier Reporting Corp., & U.3. Legal Support Company
§50 Third Avenue, New York, NY 10022 {212) 557-5558

P.185 UT Ex. 2058

SteadyMed v. United Therapeutics

{PR2016-00006

IPR2020-00769
United Therapeutics EX2006
Page 1361 of 7113

e



unl

o]

0

[
ul

[y
[e)]

i
~J

STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Page 166
c. -~ you didn't make an error here

because you just saild you know this was done by
an HPLC analysis, but here it says total
related substances in your paragraph 67.

A, Oh, I'm sorry. I'm sorry. I take

that back.

The comparison is still wvalid

because it's apples to apples total related
substances. I apologize. But so it's apples
to apples. The same relative purity is

comparable. You can compare one to another,
and it's higher with '393 than with Moriarty.

S0 I take it back. But you're
right. It's total related substances.

C. Okay. Based on this, are we able
to say anything about how the HPLC analysis
compares --

MR. DELAFIELD: Objection.
Vague.
BY MR. POLLACK:

Q. == for Moriarty versus '293

MR. DELAFIELD: Objection.
Jague. Callg for speculation. Outgide the

gcope of his report.
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THE WITNESS: Okay. I have not
gseen that comparison done on -- on HPLC
quantitative assay against reference
standard. I did lock at all of those
certificate of release forms where that's
done, but I didn't do an analysis.

BY MR. POLLACK:

Q. Okay.

A. But the analysis that Dr. Williams
did, because it's apples to apples, gives a
good comparison of one process to the cther,
but I can't relate that to an FDA release sgpec

that's done by different analysis to a

Q. Okay. Okay. I understand.

Ckay. 8o what you're saying here
in effect ig, look, the '393 patent does
another purification step on top of Moriarty,
so the purity is going to be highex?

A. I'm not --
MR. DELAFIELD: Objection.
/ague.
THE WITNESS: I'm not -- I

wouldn't agree with that statement.

reference zstandard. That's -- that's what I'm
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BY MR.

C.

AL

Q.

Q.

purification
The Moriarty

purification

POLLACK:

Why not?

Because
proce
proce
of th
Okay .

and

Let's

+
-

wasn't done in '39
the '383 You got

Okay.

in this proceeding,

Deposition Exhibit
you
there's a -
A. Claim 1
Q. That'g
A. Yes.

You see

7

it takes away a purity -- a
sg of the -- of the nitrile.
sg -- excuse me -- ilnvolves
e nitrile ~-
that's not done with -- with

alk -- let's -- you said it

3. If we could go back to
it there?

ent? Yesg Yes

Very good. And then that 1
our deposition, Ruffolo
4.,

turn to claim 16, you'd sse

6.

in column 20.

there's a step that says

"does not include purifying the compcound in

S

formula (VI).®
And formula (VI} is the nitrile;
Elisa ier Reporting Corp., A rt Company
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MR. DELAFIELD: Objection.
Vague. Cails for speculation.

THE WITNESS: (Reviewing
document)} . Yes, 1t says that the compounded
formula {VI) dces not include that purifying

that purity step.

BY MR. POLLACK:

G. Okay. So that's in claim 167
A. That'g in claim 16.
Q. Right. 8o then presumably the

other claims you could include the purification
of the nitrile.

MR. DELAFIELD: Objecticn.

BY MR. POLLACK:
Q. Is that your understanding?

MR. DELAFIELD: Objection.
Vague. Lacks foundation. Calls for
speculation.

THE WITNESS: That's not my
understanding. The procegs that ig the
subject of this patent, which is, I think,
referenced -- referenced in the claim 1 and

1S

I

claim 9, ig referring to a process, which

I underszstand is the '393 process, which

Elisa ier Reporting Corp., A U.S.

5. Legal Sup
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STEADYMED LTD., vg UNITED THERAPEUTICS CORPORATION,
Ruffolo, Robert on 08/19/2016 Page

J
[w)

doesn't have purification of the nitrile.
BY MR. POLLACK:

Q. Okay. I'm not -- I may be asking
you something that's a little too legal, but do

vou have an understanding -- let me step back.

Do you have any patents?

A. I have a couple of patents, vyes.
Q. Okay. Do you have any

understanding cf how patent claimg work?

A. I have a -- compared to somebody
like you -- a relatively low understanding of

how patent claims work. I'm not totally
ignorant on the subject, but I have some
knowledge, but it's certain

devoted a great deal of time to.

L

Q. Are you familiar with the following

concept? When a -- when a c¢laim says

8

"comprising® and it has a process comprising,

th

that means the claim is met. If the steps of
the claim are performed, pius in addition,
because it says "comprising,’ it also includes

processes which have additional steps that

that's allowed, that's part of the claim as

well
MR. DELAFIELD: Objecticon.
Elisa Dreier Reporting Corp., A U.3. Legal Support Company
950 Third Avenue, New York, NY 100 (212} B57-5558
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BY MR.

right.

Vague.

getting a

Q.

A,

C.

AL

Calls for a legal conclusion.

THE WITNESS: Yeah, that's

little kit beyond my -- my --
POLLACK:

Okay.

-- relative understanding.

Yeah, I'm not asking you 1f that's

Yeah.

knew

Q. I was just wondering if
about that.

A. Not -- not really.

Q. Oh, okay.

A. Not -- no. Again, I'm not a lawyer
-- an attorney and -- and that is beyond my

level of expertise.

0. Okav.
A. So I'm sorry.
C. Okay. Let me just ask you. Just

golng back to claim 16 where it said "wherein

the process doeg not include purifying® the

nitrile.

claim 16

was your understanding of how

wag different from claim 97

MR. DELAFIELD: Objecticon.

Dre

T -
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Vague.

: WITNESS: because

claim 9 says it's wherein the product is
prepared by the process comprising, and that
I understand is the '393 process, which

doesn't have a purification step for the

nitrile, I locks like claim 16 ig

reaffirming that. That's all I can say.
BY MR. POLLACK:
Q. Okay. 5o one of the -- one of the

differences between the Moriarty process and

ramovead?

Vague.

addition,

THE

WITNESS

what I call the '393 process -- that's what you
call it in your declaration; right?

A. Yes, I think so.

o. Is that in the '383 process, this

purification step is -- of the nitrile has been

MR. DELAFIELD:

uncerstanding, vyes.
BY MR. POLLACK:
Q. Yeah. Okay. Are there other -- in

there's a further purification step

at the end where they make the diethanolamine

Objection.
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salt in the treprostinil that -- that United

Therapeutics makes by the '393 process; is that
yvour understanding?

MR. DELAFIELD: Objection.
Vague. Lacks foundation.

THE WITNESS: It's my
understanding that that crystallization was
done, and it did result in an increase in
the level of purity and a decrease in the
level of impurities, which is what
Dr. Williams analyzad.

BY MR. POLLACK:

Q. Other than that crystallization and
the change in the purification of nitrile, did
yvou identify any other differences between how

United Therapeutics made treprostinil according

£o the Moriarty procegs and treprostinil
according to what we're calling here the '393

process?
MR. DELAFIELD: Objecticn.
Vague. Outside the scope of his
declaration.
THE WITNESS: I would suggest
that the formation of the diethanolamine

galt as the step immediately before the

Elisa ier Reporting Corp., A
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crystallization was part of the purification
based on my -- on my review of -- of the
documents.
BY MR. POLLACK:
Q. Now, vou said that was a
purification by crystallization; isg that right?
MR. DELAFIELD: Objection.
Vague. Mischaracterizeg testimony.
THE WITNESS: That's the step
(d}, which is reacting the salt formed in
step (<) with an acid to form the compound
of formula IV, which is treprostinil free
acid.

BY MR. POLLACK:

o. That's called a crystallization?
A. That --

MR. DELAFIELD: Same objection.
THE WITNESS: -- to me would be
a crystallization.
BY MR. POLLACK:
Q. Let me ask vou.
Have -- have you seen
crystallization used before to purify

compounds?
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C. How often?

MR. DELAFIELD: Objection.
Vague. Cails for speculation.

THE WITNESS: It's a process
that's used not uncommonly to purify final
product of the reaction.

BY MR. POLLACK:
Q. Wasn't this -- isn't
crystallization unigue to the '383 patent?

MR. DELAFIELD: Objection.
Vague and ambigucus.

THE WITNESS: The
crystallization, as I understand it, is not
what's unigue te the patent. It's the
result of that crystallization that resulted
in a different product with a higher purity
and lower levels of impurity.

BY MR. POLLACK:
C. How long has crystallization been
around as a method of purification?

MR. DELAFIELD: Objection.
Vague. Relevance. Outside the scope of his
report.

THE WITNESS: I don't know how

long it's been arcund.
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S50 Third Avenue, New York, NY 10022 {212} B57-5558
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BY MR.

C.

C.

Q.

course did

chemistry,

chemistry,

chemistry.
BY MK.
Q.
AL

.

POLLACK:

A. Oh, ves.
MR. DELAFIELD: Same objections.
THE WITNESS: Yes.
BY MR. POLLACK:

were in college at the university?

BY MR. POLLACK:

pharmaceutical chemistry,

POLLACK:

Before 20077

Did you learn about it when you

MR. DELAFIELD: Same objections.

THE WITNESS: did.

Yes, I

What course did you -- in what

you learn about that?

MR. DELAFIELD: Same objections.
THE WITNESS: The inorganic

organic chemistry, physical
medicinal chemistry,

analytical

Maybe some others.

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

And when did you graduate?

A. I graduated with my BS in pharmacy
in '73 and then my Ph.D. from the same
Elisa Dreier Reporting Corp., & U.3. Legal Support Company
S50 Third Avenue, New York, NY 10022 {212} B57-5558
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Q. What
A. The QOhic State
the World.

Q. Yeah. {Laugh) .

with crystallization,

MR. DELAFIELD:

Relevance.

BY MR. POLLACK:
C. Or both?
A. Both.
. Okay. Okay.

Q. Okay. But I
used to separate

MR. DELAFIELD:
Calls

Relevance. Vague.

institution three or four years later.
school was that?

University,

And those courgeg you degcribed
taking where they talked about purification
did you take those when
vou were an undergraduate or a graduat

Objection.

But you're an expert

on or at least you have a lot of knowledge

about stereochemistry; right?
A Yes
Q Okay
A Yes

think it's
is it the case that crystallization was not
stereolisomers before 20077
Objection.

for

Football

e?

the case --

speculation.

Elisa
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[

THE WITNESS: Crystallization is
often used to step -- separate
stereoisomers. You have to conversicon it o
diastereomers by reacting with an optically

active salt.

i

BRY MER. POLLACK:

C. Okay. But that wouldn't -- that
technigque of using crystallization to separate
stereoilsomers, that wouldn't apply to
enantiomerg, would it?

MR. DELAFIELD: Same objections.
Outside the sgcope of his report.
THE WITNESS: To just the plain
enantiomers?
BY MR. POLLACK:
Q. Yes.
MR. DELAFIELD: Same okhjections.
THE WITNESS: The same
enantiomers -- crystallization of the same
enantiomexrs weouldn't -- wouldn't separate
them.
BY MR. POLLACK:

Q. I'm sorry. I didn't mean same

enantiomers. I meant, you know, the

two-direction, yeah.

Elisa Dreier Reporting Corp., & U.3
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A. The diastereomers

MR. DELAFIELD: Same objections.

THE WITNESS: The enantiomers,
dextro and levo
BY MR. POLLACK:
g. Right.
A, - would not be separated alone by

crystallization without first reaction with an

optically active compound to produce

Q. Ckay. All right. But how far back

that process you just described,

does doing

diastereomers which then would be crystallized.

how

far back does that go?
MR. DELAFIELD: Objecticn.
Relevance. Vague. Outside the scope cf his
report.
THE WITNESS: Decades.
BY MR. POLLACK:
Q. Before 20077
A. Oh, ves
MR. DELAFIELD: Same objections
BY MR. POLLACK:
c. Let me ask you some hypotheticals
Suppose the -- Just for this
argument, for argument, suppose the Moriarty
Elisa Dreier Reporting Corp., A U.3. Legal Support Company
950 Third Avenue, New York, NY 10022 {212) B57-5558
P.179 UT Ex. 2058
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CORPORATION,

(]

[

process produced treprostinil and we had a

batch of treprostinil made by the Moriarty

analysis purity.

Would United Therapeutics be

allowed to gend that Moriarty process
treprostinil through the rest of the process

and out to the public based on the current
treprostinil specification?
MR. DELAFIELD:

Objection.

Vague. or gpeculation. Lacks
foundation.

THE WITNESS: They would be
permitted to move it down the manufacturing
process, and 1f subsequent specificaticns
were met, then it could go out to the

public.
BY MR. POLLACK:

Q.

icationg,

MR. DELAFIELD: Same -- same

obijections.

product -- procegs and 1t had a 99 percent HPL

you're referring te specifications for the drug
product?
Al Correct.

~
A

BY MR. POLLACK:
Elisa ier Reporting Corp., A U.5. Legal Support Company
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C. They wouldn't measure the purity of

the API again later in the process?

MR. DELAFIELD: Same objections.
BY MR. POLLACK:
Q. Once it's been formulated for a
drug product?
MR. DELAFIELD: Same objections.
THE WITNESS: If the formulation
had other componentg added to it, the API
would not be tested again, but sometimes the

API does just hecome the final product,

BY MR. POLLACK:

Q. Do you know in the case of
treprostinil, does it just become the final
product or does it need to be turned into a
formulation?

MR. DELAFIELD: Objection.
Relevance. Lacksg foundation.

THE WITNESS: It needs to be
turned into a formulation. I don't know
what else is in the formulation, though.

BY MR. POLLACK:

C. Let's guppose that the Moriarty
process -- this is a hypothetical, this is my

Elisa Dreier Reporting Corp., & U.3. Legal Support Company
850 Thixd Avenue, New York, NY 10022 {212) 557-5558
P.181 UT Ex. 2058
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assumption -- produces treprostinil on an HPLC

analysis purity of g percent plus or minus

All right? So

, but

basically that's the range you're in.

here be a

ot

In your opinion, would
reason for further purification?
MR. DELAFIELD: Objection.
Vague. Calls for speculation. Outside the
scope of his report.

TEE WITNESS: what did

you say?

BY MR. POLLACK:

Q. plus or minue
A. As a standard deviation, that
doesn't mean -- standard deviation doesn't mean

vou add 2 and subtract 2.

Q. Sure. But it does mean that
what is it? -- 67 percent of the samples will

fall between those limits?
A. It means that --
MR. DELAFIELD: Objection.
Lacks foundation. Vague. Calls for
speculatioen.

THE WITNESS: It means that the

P.182 UT Ex. 2058
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B

o

5 percent confidence limit wouid be
approximately plus or minus g

BY MR. POLLACK:

0. B

A. Standard --

0.
A §
Q. g?

A. Standard deviation is not plus or

minus the actual number. Standard deviation is
a statistical assessment of the variability,
and when you have a standard deviation of 2,
you calculate a 95 percent confidence limit
which is multiplied by --

Q. I'm sorry. I said plus or

minus §

You may have misheard me.

A. Oh, I didn't hear the

what you said.
Q. The point. Yeah, I'm sorry.
MR. DELAFIELD: Same chjections.
THE WITNESS: And the same
calculations still - - still you do. It's

not plus or minus It would be plus or

minus something like

BY MR. POLLACK:

P.183 UT Ex. 2058
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1 Q. And that would be 95 percent of the
2 samples?
3 A. That would be -- would fall in
4 MR. DELAFIELD: Same cbjections.
5 THE WITNESS: -- in that range.
8 BY MR. POLLACK:
7 Q. Okay.
8 the samples would
9 is that fair?
1¢ MR. DELAFIELD: Objection.
11 Vague. Lacks foundation. Calls for
12 speculation.
13 THE WITNESS: I forget what
14 number you gave me for the medium purity.
15 BY MR. POLLACK:
16 O Ah, ckay. Let me write it down
17
18 A. Okay.
19 Q. And I'm doing a standard deviation
20 of plus or minus in my hypothetical.
21 And my question is whether that
22 means that 95 percent of the samples would fall
23 between
24 MR. DELAFIELD: Objection.
25 Vague. Calls for speculation. ILacks
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Ruffolo, Robert on 08/19/2016 Page 1853

1 foundation.

2 THE WITNESS: Approximately

3 because I did an approximate calculaticn of

4 confidence limit but..

5 BY MR. POLLACK:

) o. Okay. Sc let me just look back at

7 your paragraph 32 for a second in your

8 declaration, so we don't get confused then.

g A. I'm sorry. Paragraph?
ic Q. 32.
11 AL Ckay .
12 c. And so you say here -- this is on
13 pace 14. I'm looking at your third sentence,
14 and here you say:
15 "Although the FDA provides no
16 absolute level of purity required for any drug,
17 based on my experience of approximately 40
18 vears in the pharmaceutical industry

i9 interacting with the FDA on regulatory issues,
20 it is commonly assumed that, with rare
21 exception, licensged drugs will have puritieg in
22 excess of 99%, and often significantly higher.®
23 Did I read that correctly?
24 A. Yes, you did.
25 Q. Okay And you still agree with

Elisa Dreier Reporting Corp., A U.3. Legal Support Company
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P.185 UT Ex. 2058

SteadyMed v. United Therapeutics
iPR2016-00006

IPR2020-00769
United Therapeutics EX2006
Page 1381 of 7113



[N

N

~J

[s¢]

Loa

A. Yeg, I do.
Q Ckay If the Moriarty process is

producing T pDlus or minus , wouldn't it

meet the standard you just described there in
paragraph 327

MR. DELAFIELD: Objection.
Vague. Calls for speculation.

Mischaracterizes the document.

THE WITNESS: That's -- that's
not a standard. That's -- that's what's

commonly occurred. A standard is what's in
the gpec, what's in the specification of the
Certificate of Analysis.

BY MR. POLLACK:

Q. Okay.
A. So that's really what matters.
Q. Right. Okay. Fair enough. And

what's 1in the specification is 98 percent;
right?

A. Correct. The lower limit now is 98
percent, ves.

Q. Right. 8o material made by the
Moriarty process, 1f it has the limits that I

just gave of

plus or minus g, it will 395
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percent of the time meet the spec?
MR. DELAFIELD: Objection.
Calls for speculation. Lacks foundation.
THE WITNESS: Based on those,
that number and the standard deviation, in
my approximate calculation of 8¢ percent --
95 percent confidence limits, yes, which is
from --
BY MR. POLLACK:
Q. Right. In fact, if we pulled it
cut to 99 perxcent confidence limits, we would

probably still meet the 98 percent specs?

and outside the scope of his report.

=
jas
£

E WITNESS: Yeah, I can't do
that calculation in my head.
RY MR. POLLACK:
C. Okay.
A. S0 I don't know what the 99 percent
confidence limitg will be.
Q. They're going to be greater than 99
percent given my numbers; right?
MR. DELAFIELD: Same objections.
THE WITNESS: I don't know. I'd

have to do the calculations and I can't do

Elisa Dre

ier Reporting Corp., A U.S
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Ruffolo, Robert on 08/19/2016 Pacge 188
1 that one in my head.
2 BY MR. POLLACK:
3 C. Okay. But as you said here, based
4 on your 40 years of experience, 1f you're in
5 excess of 99 percent, 1it's not a rule, but as a
6 kind of a sort cf rule of thumb or best guess,
7 better than 89 percent is probably going to be
8 fine with the FDA; right?
S MR. DELAFIELD: Objection.
10 Mischaracterizes the document.
11 THE WITNESS: No, I wouldn't say
12 that The rule c¢f thumb would be what's
13 provided in the FDA guidances and, of
14 course, they're guidances. So the FDA can
i5 and often does --
i6 BY MR. POLLACK:
17 Q Sure
18 A, == tighten them up above 29
i9 percent. That's why I said "in excess of" and
290 so 1it's what they agree with the manufacturer
21 will be the specification for release
22 Q. rRight. But before you get to the
23 FDA, when you were at Wyeth or GSK, your team
24 would have to assess baged on the purities you
25 were getting what FDA would probably accept;

Elisa Dreier Reporting Corp., A U.3. Legal Support Company
950 Third Avenue, New York, NY 100 (212} B57-5558
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MR. DELAFIELD: Objection.
Vague .

THE WITNESS: And we would -- we
would look at the guidance to give us an
idea, but it's never a guarantee until the
FDA -- until you sit down and discuss with
the FDA.

They look at the data. They
look at your analysis. They look at the --
the equipment that you're using. They lock
at the level of detection and, more
importantly, the level of guantitation. And
it's through that discussion and negotiation
that vou end up with a specification.

BY MR. POLLACK:

. Right. Falr enough. But when your
team was working on drug approvals, if you saw,
yvou know, a better than 99 percent, did that
give vyou some confidence that yes, we can go to
the FDA and see where that discussion goes?

MR. DELAFIELD: Objection.
Vague. Relevance.

THE WITNESS: That depends on

Elisa

ier Reporting Corp., A U.S
950 Third Avenue, New York, NY 1002
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when 20 years ago, ves, I would think that

our teams would go to the FDA with that.

9% or maybe even lower.

BY MR. POLLACK:

C.

What about 10 year

N

vou -- would vou go with 99

MR. DELAFIELD:
THE WITNESS: I

criteria get tougher as time
even today, depending on the
if, for example,
with a very difficult extrac

levels of 85 percent purity.

drug, the disease

It's not a prop
itself. 1It's a property of
digease,

alternate therapies and how
disease 1ig,

determining what the specifi

don't believe we'd probably do that now
most drugs, but on some drug

if it's a natural product

the patients, whether there are

and those really go into

5 we would go to

s ago? Would

Same objections.

mean, the -- the
goes on and
drug, the FDA,

tion, they go to

Depends con the

erty of the drug
the drug, the

serious a

cation will be

in terms of purity.
BY MR. POLLACK:
C. Okay. I assume in that analysis
Elisa ier Reporting Corp., A U.5. Legal Support Company
950 Thixd Avenue, New York, NY 1002 {212} 557-5558
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the more serious a disease, the lower purity
the FDA will accept?

MR. DE

FIELD: Objection.
Relevance. Calls for speculation. Outside
the scope of his report.

THE WITNESS:

simple. There are serious diseases that
have many good therapeutic options, and they
may not --
BY MR. POLLACK:
Q. Sure.
4. -- go to that. So that's why I

gaid, it's a very complex dynamic and that's

why they issue guidelines and not regulation on
thegse purities. And as you know, there are

lots of guidelines on -- from the ICH and the
FDA on purity.
. Sure. I'm just trying to
understand how the guidelines woxk.
And so for a disease where there
isn't or there aren't therapeutic options,
is -- is the FDA a little more forgiving about
impurities?
MR. DELAFIELD: Objection.

Vague. Calls for speculation and outside

Elisa Dreier Reporting Corp., & U.3. Legal Sup
1
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the scope of his report.
THE WITNESS: If the disease 1is
very serious, theres are few therapeutic

f the therapeutic options

[N

optionsg, or
aren't very good and the FDA believes this
is a drug patients should have and you can't
get purity to a level that is typically
found in guidance, they may relax that
gtandard after negotiation.

But I can tell you, I've seen
serious dizeases, like cancer, where the FDA
wouldn't budge. Sc it depends on a number
of factorg, and they take all those things
into consideration that I mentioned,
including your ability to manufacture a
medically necessary drug, and they weigh
that.

In addition to what I said
earlier, how potent the drug is, which means
it has a potent pharmacophore, and whether
it's acute use or chronic use. BAnd chronic
use with a potent pharmacophore gets greater
scrutiny.

So it's a very complicated

ysis and assessment that they do which

Elisa Dreier Reporting Corp., & U.3. Legal Support Company
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is why it's the result of often multiple
discussions and they -- the amount of data
they demand to see bhefore they make that
final decision or accept your final
recommendation is quite a bit.
BY MR. POLLACK:
C. Do you know what disease

treprostinil treats?

Al Yeg.

Q. What disease i1s that?
Al Pulmenary arterial hypertensicn.
Q. Is that a gerious diseage?

MR. DELAFIELD: Objection.
Vague.

E WITNESS: I congider that a

—
s
£

very serious disease.
BY MR. POLLACK:
C. Are there a lot of treatment
options for pulmonary arterial hypertension?
MR. DELAFIELD: Objecticn.
Vague. Outside the scope of his report.
THE WITNESS: There aren't many
and they're not particularly effective. 8o
it is a serious disease.

BY MR. POLLACK:

Elisa A
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Q. wWhat about treprostinil? Is it
effective for pulmonary arterial hypertension?
MR. DELAFIELD: Same objections.
TEE WITNESS: It is effective.
It met the negotiated endpoints that the FDA
required for approval in this disease.
BY MR. POLLACK:

Q. But pecple still die anyway of
pulmonary arterial hypertension even on
treprostinil?

A. They're --

MR, DELAFIELD: Objection.

Vague. Calls for speculaticn. Lacks

THE WITNESS: Very sadly, ves.
BY MR. POLLACK:

Q. But in 2007, other than
treprostinil, there weren't many treatment
options for patients with pulmonary arterial
hypertension?

MR. DELAFIELD: Same cbjections.
TEE WITNESS: Not wvery many.
BY MR. POLLACK:
Q. Now, if treprostinil had a purity

prior to 2007 of percent on average, would
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you agree with me that there's not a lot of

leeway there to go up? I mean, it's only

percent?
MR. DELAFIELD: Objection.
Calls for speculation. Mischaracterizes
documents and vague.
THE WITNESS: If a single lot --
because that's all you can be talking about

a single lot -- was that's a

depending on the assay and if it's the
the reference standard assay HPLE, it -- it
actually could be further away from 100

percent than because you're basing it on

a reference standard, which is not going to

be 100 percent.

BY MR. POLLACK:

Q. Well, if the reference standard is

not 100 percent, that raises the number; right?
MR. DELAFIELD: Objection.

Vague. Calls for speculation. Lacks

foundation.
THE WITNESS: No. What I said

was that that percent would be further

removed percent would be further

removed from 100 pexrcent. It would be less
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than percent from 100 because the

reference standard is legs than 100. So it

would be percent of the reference

standard, and the reference standard is not
100.
BY MR. POLLACK:

Q. Right. Okay. And actually that,

we've been talking about reference standards.

Reference standards are just a

jas

standard, a known error, in all HPLC assay
processes?

MR. DELAFIELD: Objection.
Lacks foundation. Vague.

THE WITNESS: It's not a known
error. A reference standard has a known
purity.
BY MR. POLLACK:

Q. Ckay. But scientists were well

aware about this issue of reference standards

and that the value you get in an HPLC assay
analysis, one of the sources of errcr in all
HPLC asnalysis was reference standard?

MR. DELAFIELD: Objection.
Vague. Lacks foundation.

THE WITNESS: That's not a

=]
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BY

BY

of

gsource of error. That's inherent in the

standard is not part of the HPLC procedure?

Vague. Lacks foundation.

can do total related gubgstances on an HPLC

and that's not a reference standaxrd

procedure.

-
AL

s Ruffolo Deposition Exhibit 6 a document

formerly called UT Exhibit 2035.

identification purposes as Ruffolo

Exhibit 6.)

declaration?

:levant to the reference

ME. POLLACK:

C. You're saying the reference

5]

M

2. DELAFIELD: Objection.

=

THE WITNESS: No, because you

MR. POLLACK: I'm going tc mark

{Document marked for

THE WITNESS: Thank you.
MR. POLLACK:
Q. 2nd Ruffele Exhibit &6, is that one

the documents you relied on in your

Elisa

ier Reporting Corp., A U.5. Legal Support Company
850 Thixd Avenue, New York, NY 10022 {212) 557-5558
P.197 UT Ex. 2058
SteadyMed v. United Therapeutics
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Ruffolo, Robert on 08/19/2016 Page 18
A Yes, it is.
Q. What 1s Ruffolo Exhibit 67?
AL The -- it's a guide to reviewers of

primarily CMC sections of NDAs on
chromatographic procedures of different types.
o. Can you just very briefly explain

what a CMC is?

A. Oh, the chemical, manufacturing and
control gection of a -- of an NDA. It's a very

large and major portion of an NDA.

Q. Right. Very briefly, can you
explain what's in the chemistry, manufacturers
and control section of a New Drug Application?

MR. DE!

FIELD: Objecticn.
Relevance. It's cutside the gscope of his
declaration.

THE WITNESS: I'11 do the best I
carn, but it won't be 100 percent.

It will be the chemical
gynthesis, the purification procedures, the
short-term stability, long-term stability,
purity, melting point, the packaging,
stability of the packaging, stability of the
API, stability of the drug product. Many

other things.

Elisa Dreier Reporting Corp., A U.3. Legal Sup
{

pport Company
950 Third Avenue, New York, NY 10022 2)

557-5558
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And, importantly, the validation

of every

n

ingle assay done on every single
art of everything that I just menticned and
Y 9 J
the ones I didn't mention, including the

equipment and processes for cleaning

equipment, cleaning roome, cleaning. It's a
very detalled document.
BY MR. POLLACK:
G. Degscriptions of all the factories
and the eqguipment in the factorie
A Desgcriptions and validation --

MR. DELAFIELD: Objection.

THE WITNESS: -- processes used
for everything that comes in contact with
that drug and every analysis done on that

drug.

BY MR. POLLACK:

. You mentioned melting point asg one
of the things that's included in the CMC

Why do they have melting point in

MR. DELAFIELD: Objection.
Jague. Relevance. Qutside the scope of his

report.

Elisa Dreier Reporting Corp., & U.3
950 Third Avenue, New York, NY 100
P

Legal Sup
1

o
(212

ort Company
} 557-5558

2
1

2
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THE WITNESS:

vou've made is, in fact, the

gay you've made,

spectral analyses. It could be

infrared. It could be

compounds th FDA

help the

what you've saild you've

made .

BY MR. POLLACK:
C. Okay.

=

point is affected by the
compound?

MR. DELAFIELD:

Melting point is

used as a measure of identity of a compound.

BY MR. POLLACK:
Q. How deoeg that work?
MR. DELAFIELD: Same objections.
THE WITNESS: The FDA wants to
be sure that the compound that you say

compound you
and so they include certain
IR,

Raman spectroscopy.

It could be UV and -- and melting points.
Those are characteristics of

confirm that

made you've

Bo you know if the

purity of the

Objection.

Relevance. Calls for speculation. Outside
the scope of his report.

THE WITNESS: There is a
relationship to purity and -- between purity

actually

melting

ier Reporting Corp., A U.5. Legal Support Company
850 Thixd Avenue, New York, NY 10022 {212) 557-5558
P.200 UT Ex. 2058
SteadyMed v. United Therapeutics
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Ruffolo, Robert on 08/19/2016 Page 201
1 and melting point and it's not an absolute
2 relationship but also crystal form,
3 polymorphs, amorphous forms, solvents,
4 crystallization of solvents, crystallization
5 procedure, all of those and othexr things
) affect melting point.

7 BY ME. POLLACK:

8 Q. Okay. Let me just ask vyou.

g If I have two solids that are the
i0 same crystal form of the same drug and they
i1 have different melting points, is there a way
12 to compare thelr purity based on the melting
i3 points?

i4 MR. DELAFIELD: Objecticn.

15 Vague. Calls for speculation. Outside the
16 scope of his report
17 THE WITNESS: As I said, melting

18 point has a relationship to purity, but
19 melting point isn't purity. The FDA doesn't
20 accept melting point as a measure of purity.

21 BY MR. POLLACK:

22 Q. Sure.
23 4. And your guestion was, 1f you had a
24 drug with a higher melting point isg it more
25 pure?
Elisa ier Reporting Corp.,

U.5. Legal Support Company
10022 {212) 557-5558

P.201 UT Ex. 2058
SteadyMed v. United Therapeutics
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Q. Well, I gaid, they're the same
crystal form.
A. Same crystal?
MR. DELAFIELD: Same objections.

BY MR. POLLACK:

Q. Yeah.
A. Yeah, in the same crystal form?

Perhaps, perhaps not.
G. What's the relationship -- you said
there's relationship between melting point and

purity?

4. Yes.
Q. What's the relationship?

MR. DELAFIELD: Same objections.
THE WITNESS: Often hicher

melting points have higher purities, but

that's not necessarily t© case. And when I
reviewed all of the -- the Certificate of
Analysis sheets on the specs, you can see
many examples where higher levels of purity
didn't have a higher melting point.

BY MR. POLLACK:

. You didn't put an opinion in your
declaration on that, though; correct?

A. No. &As I said, my -- my task was

Elisa ier Reporting Corp., A U.5. Legal Support Company
850 Thixd Avenue, New York, NY 10022 {212) 557-5558
P.202 UT Ex. 2058
SteadyMed v. United Therapeutics
{PR2016-00006
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to deal on long-felt need and so I didn't
comment on that.

Q. Okay.

A. But if I had, I would have
commented in the way I've told you and which,
in fact, I believe 1g congistent with

Dr. Williams' assessments with melting point.

Q. You can look at Exhibit 6, Rufiocloe
Exhibit 6. If you could turn to page 12.

And you reviewed thig exhibit in
detail, right, hefores creating your cpinion?
a. Yeg, I did.
Q. Okay. You said first paragraph,
that first full paragraph, it says "With UVD

detectorsg."

A. I'm sorry. I don't -- I don't see
that. I must -- I'm on page 12.

C. Page 12.

A. Oh, there are two page 12s.

Q. Ah, I'm sorry. Yes. I'm locking

at the one that's sort of typed at the bottom.

A. Okay. I have it. Okay.
O. I think it also says --
A. I'm sorry.

C. -- page 9 in the smaller.

Elisa A
950 Third Avenue, New York, NY 10022

ier Reporting Corp., A U.5. Legal Support Company
{212) 557-5558

P.203 UT Ex. 2058
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Ruffolo, Robert on 08/19/2016 Page 204
A. Yeah, I see it.
Q. No, you're right.
A. Yeah.
Q. There's two -- therets two

different numbers on there so it's confusing.

A. Yeah. OCkay.

C. So it's the one that says P.12.
A. I see that. Okay.

G. And you see there's a first full

paragraph that says "With UV detectors.®
Is it -- well, let me ask vou. UV
detectors. Those are the kind of detectors
that are used in HPLC assay analysis?
A. Oh.
MR. DELAFIELD: Objection.
Outside the scope of his report. Vague.
Calls for szpeculation.
THE WITNESS: Lots of different
types of detectors can be used with almost
any spectra -- gpectra photographic.

BY MR. POLLACK:

Q. Sure.
4. So it's cone of them.
C. For example, in Moriarty, Moriarty

uged a UV detection?

Elisa Dre

ier Reporting Corp., A
950 Third Avenue, New York, NY

Legal Support Company

2 {212) B57-5558

P.204 UT Ex. 2058
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CORPORATION,

A. Are you sayi
MR. DELAF
THE WITNE
that.

work now.
I'm going
Deposition Exhibit 7 a
known ag Exhibit 1004.
the Journal of QOrganic
and others.
{Document
identification purpose

Exhibit 7.)

THE WITNE
BY MR. POLLACK:
0. And this is
referring to as the Mor
A Yes.
Q. And I think
last page, it says -- I
ambiguity here, but the

ng --
IELD: Same objections.
88: I don't remember

got to do my own

to mark as Ruffolo
document formerly
It's an article from

Chemistry by Moriarty
Yy DYy Y

marked for

s as Ruffolo

S5: Thank you.

what we've bheen

iarty article?

if you turn to the very
'm going to create

one that says page 13

in the bottom right-hand corner.
A. I see 1t, ves.
Q. It's also known as 1902.
Elisa Dreier Reporting Corp., A U.35. Legal Support Company
950 Third Avenue, New York, NY 10022 {212) B57-5558
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Ruffolo, Robert on 08/19/2016 Page 206
A. Okay .
C. Page 1902 from the original
articie
Looking at page 1902, also known as
page 13, does Moriarty report there on the
purity of treprostinil that he made according
to the Moriarty process?
MR. DELAFIELD: Objection.
Vague. Calls for speculation. Outside the
scope of his report.
THE WITNESS: S50 you're
referring to what? I'm sorry.
BY MR. POLLACK:
(OR I just askad: Doesgs he report on
the purity of treprostinil made by the Moriarty
process?
MR. DELAFIELD: Same objections.
THE WITNESS: There is a purity
of 99.7 percent listed.
BY MR. POLLACK:
Q. Okay. 4And does he say there that
it was done by HPLC?
MR. DELAFIELD: Same objections.
THE WITNESS: It says it was
done by HPLC.
Elisa Dreier Reporting Corp., A U.35. Legal Support Company
950 Third Avenue, New York, NY 10022 {212) B57-5558
P.206 UT Ex. 2058
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BY MR.

BY MR.

C.

A

POLLACK:

Okay. And prior to that, does he

-- does he indicate that UV was used?
MR. DELAFIELD: Same objections.
THE WITNESS: Prior to that.
Can ~-- can you --
BY MR. POLLACK:
Q. Just before the words *HPLC." I'm
noet -- I'm not trying to --
Al Where HPLC is methancl --
MR. DELAFIELD: Same objections.
THE WITNESS: -- 217 nancmeters.
BY MR. POLLACK:
Q. You see the words "UV" befcore that?

No.
MR. DELAFIELD: Same objections
POLLACK:
No, you don't?

Oh, UV. I see. Yes, I'm sorry.
Okay
Yeah

Based on your review, can you tell

me whether or not he used UV detection for
HPLC?
A. Yes
Elisa Dreier Reporting Corp., & U.3. Legal Support Company
S50 Third Avenue, New York, NY 10022 {212} B57-5558

UT Ex. 2058

SteadyMed v. United Therapeutics

United T
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MR. DELAFIELD: Same objections.
THE WITNESS: It appears he did.
BY MR. POLLACK:
Q. Okay. Let me ask you.

The analyses that United
Therapeutics did for HPLC analysis, do you know
whether they used UV detectors?

MR. DELAFIELD: Objection.
Vague. Calls for speculation.

THE WITNESS: I'd have to, just
as with Moriarty, I'd have to -- I'd have to
go back and check.

BY MR. POLLACK:
Q. Okay. You didn't look intce that?

MR. DELAFIELD: Same objections.

THE WITNESS: I probably did. I
don't remember. It would be common te do
that, but I don't -- I don't remember.

BY MR. POLLACK:
Q. What abcout in the '3393 patent? Do
vou know whether they used UV detection?

MR. DELAFIELD: Objection.
/Jague. Outside the scope of his report.

THE WITNESS: (Reviewing

document) . Unless you see it listed

Elisa Dre

ier Reporting Corp., A
950 Third Avenue, New York, NY

Legal Support Company

2 {212) 557-5558

P.208 UT Ex. 2058
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someplace, I don't see it, but I'm, you
know, I could read the whole thing to find
out, and I don't know 1f it says.
BY MR. POLLACK:
Q. Yeah, I haven't seen it. I was

just wondering --

A, I don't -- I don't know.

Q. -~ 1if you had any knowledge.
A I don't know.

Q. Okay. What about when United

Therapeutics locks at total related impurities?
Do you know whether they're using UV detecticon
for those impurities?

MR. DELAFIELD: Objecticn.

Vague. Calls for speculation. Outside the

THE WITNESS: I don't know.
That will be in the CMC section, but I don't
recall.

BY MR. POLLACK:

[ve}

Q. But it would be fairly typical to
use UV as a detection?
4. It would --
MR. DELAFIELD: Objection.

Vague. Calls for speculation.

Elisa Dre

ier Reporting Corp., A U.3. Legal Support Company

850 Thixd Avenue, New York, NY 10022 {212) 557-5558
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1

Mischaracterizes his testimony.
THE WITNESS: It would be -- it
would be common --

BY MR. POLLACK:

Q. Yeah.
a. -- to do that.
C. Let me ask you if the following

sentence from Exhibit 6 is one you can agree

with.
"With UV detectors" --

AL I'm gorry. Exhibit?

o. And this is on page 12. Yeah.

A. Oh, oh, that's the same document.
Ckay.

O. Yeah. This is the Reviewer
Guidance --

AL Yeah, got it.

e. == Validation of Chromatographic
Methods.

A. Okay.

Q. Just to make things clear, thigs

comes from the Center For Drug Evaluation and

Regearch?
A Yes
Q. That'gs a branch of the United

Elisa Dreier Reporting Corp., A U.3. Legal Suppo
850 Thixd Avenue, New York, NY 10022 (212}

2
P.210

rt Company
557-5558

UT Ex. 2058
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Ruffolo,

Robert on 08/19/2016 Page 211

States Food and Drug Administration?

actually decide drug approvals within the FDA?

Calls for speculation.

molecules and, ves, for those types of
drugs, yes.
BY MR. POLLACK:
Q. Right. And treprostinil is a small

molecule. It's not a biomolecule?

Vague.

BY MR. POLLACK:

people, this is a group that would approve a

drug like treprostinil?

Vague.

A Yes, that's CEDR, part of the FDA.
Q. Right. They're the ones who

MR. DELAFIELD: Objection.

THE WITNESS: For small

AL Correct.

MR. DELAFIELD: Objecticn.

Q. So the CEDR, these are the kindg of

A.

-

MR. DELAFIELD: Objection.

THE WITNESS: I assume --
MR. DELAFIELD: Lacks

foundation.

Elis

950

a Dreier Reporting Corp., A
Third Avenue, New York, NY

U.5. Legal Support Company
10022 {212) B57-5558

P.211 UT Ex. 2058
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THE WITNESS: I assume
treprostinil went through CEDR.
BY MR. POLLACK:

were
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it went through CEDR?
MR. DELAFIELD:
THE WITNESS: I
drug 1s used with a device,
don't know if did. I
but I

reason to believe it,

BY MR. POLLACK:

Q. Ckay. 8o CEDR

of the document,

and by that

HANE]

level

Do you agree with

correct.

Q. Well, I think you earliex
referring to an NDA rather th
that?

A, That's that's

Q. Does that

indicate that,

can go through the device di

t can -~ when a

azs this one, 1t

vigion, too. I
have no -- no

says

Vith UV detectors,
to agsure the detection preci
compounds due to potential gr
gensitivity of detector lamps with

variation by detector manufacturer.®

an a BLA based on

therefore,

Same objections.

don't know.
here on page 12

I mean the P.12:

it is difficult
gion of low level
adual loss of

or noige

age

that statement?

A. I agree with that statement, but in
Elisa ier Reporting Corp., A U.S. Legal Support Company
850 Thixd Avenue, New York, NY 10022 {212) 557-5558
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STEADYMED LTD., veg UNITED THERAPEUTICS CORPORATION,
Ruffolo, Robert on 08/19/2016 Page 213

the CMC section, as I said, all ingtrumentation
has to be validated and go through, and these

are things th would be specified to assure

the FDA that this isn't happening.

The F -- that's why they're giving
this guidance to their reviewers to make sure
that that is in there. You couldn't use an old
lamp. You couldn't use a device -- a machine
with a high noise level because that will
affect what they care about, which is the level
of guantitation and level of detecticn.

o. Okay. But noise level is scomething
that really is only a problem when you're
trying to detect very small amounts of signal
in materials?

MR. DELAFIELD: Objection.
Vague. Lacks foundation. Outside the scope
of his report.

THE WITNESS: Not -- not only.
It depends on the signal from -- the
macnitude of the signal from even the agent
you're looking at. If it doesn't give a
very powerful signal, then the inherent
noise could affect that, too.

BY MR. POLLACK:

Elisa Dreier Reporting Corp
950 Third Avenue, New York, NY 10022

., A U.3. Legal Support Company
{212) B57-5558

P.213 UT Ex. 2058
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Q. Sure. But if I have a sample

where, you know, percent of it is my drug

percent of it is an impurity, it's more

generally the case?

MR. DELAFIELD: Objection.
Vague. Calls for speculation. Lacks
foundation.

TEE WITNESS: That would
generally be the case.
BY MR. POLLACK:

Q. And then one of the other things

they say here. It's kind of interesting.

Going a couple sentences later.

A Uh-huh
Q. It says:

"With no reference standard for

given impurity or means tO assure
detectability, extraneous peaks could disappear
and appear.”

Do you agree with that statement?

MR. DELAFIELD: Objection.

Vague.

3

TEE WITNESS: Yes, the

t's why

Q.

P.214 UT Ex. 2058
SteadyMed v. United Therapeutics
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THERAPEUTICS CORPORATION,

ot

FDA on thes

he

>

release specifi
standards so th

BY MR. POLLACK:

they're actually
analysis?
Vague. Calls E
foundation.
TH
and almost alwa
BY MR. POLLACK:
Q. Okay.
Exhibit 5, and t

be known as Exhi

Therapeutics to

United Therapeut

If yo

at the gsecond fu

Q. Right.

MR.

January 2, 2009.
A. Exhibit 57
Q. Exhibit 5.
A. Yeah, I have that.
[ I want to look at a statement that

e types of analyses for

cationg have reference

at that doesn't happen.
So reference standardsg,

preferred in doing HPLC

DELAFIELD: Objection.
cr speculation. Lacks
E WITNESS: They are preferred
vs insisted on by the FDA.
Let's

go back to Ruffele

hat's the letter that used Lo

bit 2008, from United

Norman Stockbridge dated

ics made to the FDA.
u look on page 3, if you look

11 paragraph, the third

Dre
Third Avenue,

Elisa
950

ier Reporting Corp., A U.

10022

Legal Sup
2 (
P.215

.
19
2

ort Company
212}

557-5558

UT Ex. 2058
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paragraph on the page, beginning with the words
"In conclusion.”

Do you see where I am?

A. Yes, I do.
Q. Okav. It says:

"In conclusicn, the lots of
treprostinil API produced by the new process in
Silver Spring are of the same high quality
impurity as the commercial lots of API produced
by the existing process at the Chicago
facility.®

Pid I read that correctly?

Al Yes, vyou did.
Q. Okay. &And I'm correct that the

commercial lots cf API produced by the existing
process of the Chicago facility, that refers to

what we've -- we've been calling the

MR. DELAFIELD: Objection.
Calls for speculation.
THE WITNESS: I'm sorry. Could
you repeat that?
BY MR. POLLACK:
Q. Yes. The -- where it says here the

commercial lots of active pharmaceutical

P.216 UT Ex. 2058
SteadyMed v. United Therapeutics
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ingredient produced by the ¥

at the Chicago facility,

we've been calling the BB

that refers to what

MR. DELAFIELD:

THEE WITNESS:

BY MR. POLLACK:

Q. Okay. And the

Silver Spring facility, that refers to the

process we've been calling the |

A. Yes, that's my understanding.
Q. Ckay. And what the -- what United

Therapeutics i1s representing to the FDA here is
that the treprostinil made by the '333 process
has the same quality and purity as API made by

the Moriarty process; isn't that what this

says?

Yes.

MR. DELAFIELD:

Migcharacterizes --

BY MR. POLLACK:

Q. In simpler English?
A. Yeah.

MER. DELAFIELD:

thig document.

THE WITNESS:

purity. They both could

Same objection.

Objection.

Mischaracterizes

=" in the

says same high

high purity

P.217
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SteadyMed v. United Therapeutics
iPR2016-00006

IPR2020-00769
United Therapeutics EX2006
Page 1413 of 7113



[N

N

~J

[s¢]

12
Loa

14

and -- and it's pretty clear from the

analyses that I've seen that the purity of

"393 process is higher than Moriarty, but
that doesn't mean that they're both not
highly, highly pure.
BY MR. POLLACK:
Q. Okay. Theyv're not making a

representation here in this conciusion that the

process is the

, that is, the '393 process is
superior to the Moriarty process in that
sentence?

MR. DELAF. Objection.
Mischaracterizes the document.

THE WITNESS: There are no
purity levels given and I don't know when
the -- the recognition for the high level of

purity was made, but also I don't think that

changes the fact that both coculd be high

purity. One is higher than the octher.

BY MR. POLLACK:
Q. Ckay. DNow, let me turn to some of
the other representationg they made.

If vou can go to page 6.

A. Yes.

P.218 UT Ex. 2058
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STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,
Ruffolo, Robert on 08/19/2016 Page 219
C. And you're going to need to look at

didn’'t repeat the headings of the table.

A. Okay .

Do you see that?

page 5 as well because, unfortunately, they

Q. Okay. 8o let me go through the

5. So the first column is

test or category is described underneath --

Q. Okay. And that refers to whatever

4. Uh-huh.

Q. -~ 1is that faix?

AL Yes.

o. Okay. And the second column is
called "Currently Approved Specification®?

A, Yes.

C. Okay. And that refers to the
Moriarty process?

A. That's correct.

Q. And the third column ig called ~-
is called "Proposed New Specification®?

4. Yesg.

Q. Okay. And that refers to the '393

ier Reporting Corp., A U.5. Legal S
rd Avenue, New York, NY 10022 {
P.219

up

=

21

o
2

O
y
/

rt Company
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STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Page 220
A. That's correct.
Q. And if we go to page &, under the

Test coliumn -- and feel free if you want o
write these column headings on top. If you
remember, that's fine.

. Okay .

C. So the first column, the Test
column, you see it has a chromatographic purity
HPLC.

Do you see that row?

Al Yes, I do.
c. Okay. And then in that row is a

set of named impuritiesg?

AL Yes, I see.
O. Okay. &And these were the purities

that -- the impurities that United Therapeutics
wag able to see in its HPLC instrument?

MR. DELAFIELD: Objection.
Mischaracterizes the document.

THE WITNESS: Thezse are the
gpecifications for those puritieg. The
minimum specifications for allowable levels
of these impurities in -- in the product.

BY MR. POLLACK:

Q. Right. Right.

Elisa ier Reporting Corp., A U.5. Legal Support Company
850 Thixd Avenue, New York, NY 10022 {212) 557-5558
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STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Page 221
A, The API. APT.
C. I'm just -- I'm just saying, vyeah,

efore we get to the spec part.

A. Yeah.
Q. Just in the Test column, that's a

saw on their particular HPLC column?
MR. DELAFIELD: Objection.
Vague. Mischaracterizes the document.
THE WITNESS: Those are the

average characteristic impurities that you

see in theilr analysis
BY MR. POLLACK:
Q. Yeah. Okay. And if an impurity

for some reason doesn't separate out on their
particular HPLC column, we wouldn't see that
impurity listed here?
MR. DELAFIELD: Same objections.
Calls for speculation.
THE WITNESS: I'm not sure I
agree. Could you repeat that?
BY MR. POLLACK:
G. Sure. If an impurity doesn't
separate out from the other ingredientg in the

particular HPLC column material that they

Elisa Dre A
950 Third Avenue, New York, NY

ier Reporting Corp.,

Legal Support Company

2 {212) 557-5558
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STEADYMED LTD., vg UNITED
Ruffolo, Robert on 08/19/2016

THERAPEUTICS

CORPORATION,

Okay. So you're

separate all impurities from

impurities --
MR. DELAFIELD:
BY MR. POLLACK:

that you actually conclude
not two superimposing peaks
have an assurance of that 1
the document asg part of all

validation that I

selected, we wouldn't see that impurity listed
here?
MR. DELAFIELD: Same objections.
THE WITNESS: That's not true.
BY MR. POLLACK:
Q. That's not true?

Q. -~ regardless of what column is
uged?
MR. DELAFIELD: Objectic
Mischaracterizes testimony.
THE WITNESS: No.
MR. DELAFIELD: Calls for
speculation.
THE WITNESS: The FDA requires

mentioned e

saying HPLC can

othexr

Objection.

that there are
, and so they
n the CMC part of

of that

Elisa Dreier Reporting Corp., A U.
950 Third Avenue, New York, NY 1

Legal Sup
(21

port Company
2}

557-5558
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BY MER. POLLACK:
Q. What 1f an impurity comes out at

about the zame retention time as the API

MR. DELAFIELD: Objection.
BY MR. POLLACK:
. Would they be able to separate
that?
MR. DELAFIELD: Objection.
Vague. Calls for speculation. Lacks
foundation.
THE WITNESS: The FDA would
force you to use a different column with a
different bedding that did separate them.
The FDA will insist that you confirm that
there are no overlapping peaks.
BY MR. POLLACK:
G. Even if vyou don't know if the
impurity is there, they would do that?
MR. DELAFIELD: Same objections.
THE WITNESS: You actually have
to go look. 8o when you report a peak, you
have to assure them that there are not --
that there's only one material there under

that peak. BAnd there are various testg you

Elisa Dre U.s
950 Third Avenue, New York, NY 10022

ier Reporting Corp., A U.

Legal Support Company
(212}

2 21 557-5558
P.223 UT Ex. 2058
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can do to show them, and you do have to show
them that. That's part of the validation
for using the technigque.
BY MR. POLLACK:
Q. Do you know whether that was done
for treprostinil?
MR. DELAFIELD: Same objections.
THE WITNESS: I don't know. If
they had two drugs under one peak, it would
have been done. It would be reqguired.
BY MR. POLLACK:

. But for treprostinil you don't

MR. DELAFIELD: Same objections.

TH

]

WITNESS: I don't know, but
because I don't recall the -- that part of
the CMC, but I do know that United
Therapeutics would have to show them that
there are not two peaks occurring at the
game retention time with one masking the
other.

And you have to show that by
convincing evidence, and there are ways to
do that and that's part of the validation of

the assay that the FDA reqguires that United

Elisa Dreier Reporting Corp., & U.3. Legal Support Company

850 Thixd Avenue, New York, NY 10022 {212) 557-5558
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Therapeutics would have had to have been
done.
BY MR. POLLACK:
Q. Okay. You haven't reviewed,
though, the CMC other than this letter?
A, I reviewed -- no, that's not true.
I reviewed gquite a bit of the CMC, but I didn't

review it all. It would be too much for a

single person to review.

o

Q. You didn't attach the CMC to your
declaration?
a. No, I did not attach the CMC to my

declaration.

Q. Okay. That's not listed in your
materialsg you reviewed in your -- in the

paragraph you have on that in your declaration?

MR. DELAFIELD: Objection.
Mischaracterizes declaration.

THE WITNESS: I don't -- I don't
recall i1f there are CMC sections in my
declaration, but I have reviewed parts of
the CMC as part of those documents that I

mentioned that were sent to me by counsel.

n

BY ME. POLLACK:

C. Which -- which parts did you

Elisa

ier Reporting Corp., A U.5. Legal Support Company

850 Thixd Avenue, New York, NY 10022 {212) 557-5558
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STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Page 226
review?

Rele

Cert

inje

anal

were

that

of t

of t

Dr.

reli

PP
Ladlld

vance.

annual NDA update or gomething like that

to reqguest that production of all sections

produced so far.

produced everything. I think he's only been

shown things that we'wve produced, so...

BY MR. POLLACK:

referring to, were those ones that Dr. Williams

d upon?

MR. DELAFIELD: Objection.

THE WITNESS: I reviewed the

T

ificates of Analysis and I reviewed the
ctable NDA component showing how those
yses were done and the calculations that

used. And there was, I think, an ND --

I reviewed. So I did review components

he CMC.

MR. POLLACK: Counsel, I'm going

he CMC and any other documents that

Ruffolo reviewed that haven't been

MR. DELAFIELD: I believe we've

Q. So the gections of the CMC you're

MR. DELAFIELD: Objection.

s for speculation.

Elisa
950 Th
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THE WITNESS: I think you have
to ask Dx. Williams that. I don't know what
he -- what he did, what he looked at.

MR. POLLACK: Counsel, are there
any documents that he reviewed that were not
attached as exhibits provided to the PTAB?

MR. DELAFIELD: No, we haven't
reviewed anything other than what's been an
exhibit.

MR. POLLACK: What's been an
exhibit to PTAR?

MR. DELAFIELD: Yeah.

BY MR. POLLACK:
(OR Okay. All right. Let's take a
lcook at these.

MR. DELAFIELD: One thing. He
mentioned that he reviewed the label. I
dori't think the label is an exhibit. So the
label for treprostinil.

MR. POLLACK: Okay.

MR. DELAFIELD: All right.

MR. POLLACK: Would be the only?

MR. DELAFIELD: Yeah.

MR. POLLACK: If you could

produce the label that he reviewed then.

Elisa Dre

ier Reporting Corp., & U.3. Legal Support Company
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MR. DELAFIELD: Okay. We'll
take it undexr advisement.

BY MR. POLLACK:

Q. So let's look at the second column.
Al Yes.
Q. 2nd the gecond colunmn, that 1is

specifications

A. Yes

. -- for each of the impurities for
the Moriarty process; is that correct?

AL Yez, that's correct.

Q. Okay. 2and the third -- third

column, those are

3

pecifications for impurities
for the °*393 process; correct?

A. That's correct.

Q. Okay. &And am I also correct that
the gpecificaticn for the impurities in the
Moriarty process are identical for every single
impurity to the specifications for the '393

process?

MR. DELAFIELD: Objection.
Vague.
THE WITNESS: The gpecification

limits are the game for both processes.

Elisa ier Reporting Corp., A U.5. Legal Support Company
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STEADYMED LTD.,
Ruffolo, Robert

ves UNITED

THERAPEUTICS
on 08/19/2016

CORPORATION,

BY MR. PO
Q.

document

impurity

Vague.

you repe

BY
Q.

document

impurity

unidenti
if t

-
ana

level of

BY MR.

Q.

A.
C.

use the t

ME. POLLACK:

have been
a reguirement.

POLLACK:

the bottom,

LLACK:
Do you know whether on this

United Therapeutics listed every

for which a peak was observed?

MR. DELAFIELD: Objection.

Calls for speculation.

THE WITNESS: Would

I'm sorry.

at that?
Yeah. - on this

United Therapeutics listed every

for which a peak was obsgerved?

DELAFIELD:

Same objections.

THE WITNESS: They do list

ied impurities, which are peaks,

he level of that impurity rose to a

requiring identification, it would

identified. That would have been

Right. the final sum there at

LGI

Now,

it says "total related substances"?
Yeg, I see that
Okay. What iz it -- why doeg it

exrm "related"? Are there unrelated

Elisa

ier Reporting Corp., A U.S.
950 Third Avenue,

U Legal Supp
{212

ort Company
212}

557-5558

UT Ex. 2058
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substances?

MR. DELAFIELD: Objection.
Vague.

THE WITNESS: I don't -- I don't
recall the exact definition of total related
substances. I would have to go research
that. Remember, this is not something I
prepared for.

BY MR. POLLACK:
Q. Sure.

AL This is

, you know, here mainly

o

for -- for the -- for the need. So I'd have to

it

N

go -- I'd have to go locock up and see exactly
what the regulatcry definition of that is.
Q. Okay. You didn't look into that ag

part of your opinion?

A No, I didn't look into -- intc
that.
Q. Okay. DNow, the names of some of

these substances are a little, I think, funny.
There's one called 1AUS0.
AL Yes.
Q. What 1is that?
MR. DELAFIELD: Objection.

Cutside the scope of his report.

Elisa Dre

ier Reporting Corp., A
950 Third Avenue, New York, NY

Legal Support Company
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THE WITNESS: Somebody would
have to show me the chemical structure on
that.

BY MR. POLLACK:

Q. Well, this -- do you think anyone
knowg the chemical gtructure of that?

A. Oh, ves.

C. You do?

MR. DELAFIELD: Objecticn.
Argumentative.

THE WITNESS: The -- 1f it rose
to the level of reporting threshold, it
would have to be reported.

BY MR. POLLACK:

GC. Sure. What's the reporting
thresholid?

AL Well, .05 and -- and .1 wculd be
the identification threshold and they would

have to identify it.

Q. If it's greater than .17
A. Yeah.
Q. Yeah. Do you know if any of these

which have just code names have a greater than
s

A. Oh, I -- I don‘t know.

Elisa Dre

ier Reporting Corp., A
950 Third Avenue, New York, NY

Legal Support Company
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C. Okay. Do you know whethexr 1AUS0

was identified by United Therapeutics?

MR. DELAFIELD: Objection.
Vague. Outside the scope of his report.
THE WITNESS: I don't know.
You're, agailn, asking me guestions cutside
of what I prepared for.
BY MR. POLLACK:

G. I mean, this iz one of the
documents you are heavily relying on. That's
why I'm asking you.

MR. DELAFIELD: Same objectlons
THE WITNESS: Yes, but you're
asking me gquestions that are not related to
unfelt need. So --
BY MR. POLLACK:

0. Your unfelt need has to do with
purity; correct?

B It has to do with increases in

purity.

Q. Right. GCka

AL Yeah.

. So I'm asking about the impurities
here.

A. Yeah.

Elisa Dreier Reporting Corp., A& U.3. Legal Suppo
850 Thixd Avenue, New York, NY 10022 (212}

2
P.232

rt Company
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C. Okay .

MR. DELAFIELD: Objection.
Sutside the scope of his report here.
BY MR. POLLACK:

Q. Outside the group of us here, who
are privileged to see this, do you think any
member of the public knows what 1AUSO is?

MR. DELAFIELD: Objection.
Calls for speculaticn. ZArgumentative.
THE WITNESS: I don't know, but
I would assume nct, but that's just an
agssumption.
BY MR. POLLACK:

(OR By the way, do you have -- do you
have any reasgon to believe that in 2007 --
that's when this patent was filed, two years
before this document wag created -- do you have
any evidence that United Therapeutics had any
idea what impurities were in treprostinil made

by the '393 process?

MR. DELAFIELD: Objection.

BY MR. POLLACK:

Q. Before 2008. In 20607 where the
'393 patent wag filed -- first filed.

Elisa Dre -y
950 Third Avenue, New York, NY

ier Reporting Corp.,

Legal Support Company
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Vague. Calils

all of the

Certificate of

before 2007 as

BY ME. POLLACK:

AL Can

Vague. Calls

list reproduce

BY ME. POLLACK:

MR. DELAFIELD: Objection.

THE WITNESS: Because I reviswad

Q. Okay. In the '393 patent, is there
any mention of wi

any of thege nameg or gimilar names?

Q. Please.
I {Reviewing document) .
Okay. Can you repeat the question,
please?
Q. Is there any evidence in the '393

patent regardin
treprostinil made in the '383 patent?

MR. DELAFIELD: Objection.

gcope of hig v

THE WITNESS: I didn't see thig

C. Okay. Wag -- was there any kind of

for speculation.

the lot specifications on the
Analysis, these were present

well as after.

at impurities are present or

I refer to the patent?

g what impurities were in the

for speculation. Outside the

eport.

d there.
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list of what impurities were in the
treprostinil made in the '393 patent?

MR. DELAFIELD: Same objections.

BY MR. POLLACK:

Q. In the patent itself?
a. Without reading the whole thing, I

see primarily purities of the parent compound,
which is what I believe the invention is
related to. And -- and g0 I see comparisons
between the old process and new process with

purities, but -- but I don't see, unlegs I've

missed 1t, I don't see the impurities.

C. Right. All that information -- all
the information in the '393 patent is related

to the parent compound?

A. The overall purity of the parent
compound.
C. Right. And that compound is, well,

treprostinil or one of those other compounds
that are -- that are in there, the
diethanolamine salt or the other onesg that are
in the claim?
MR. DELAFIELD: Objection.
Compournd.

THE WITNESS: The -- yes.

Elisa

ier Reporting Corp., A U.5. Legal Support Company
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CORPORATION,

BY ME. POLLACK:

Q. I want to

go
There's something else there I was

confused about. It's on page 14 of your

declaration.

a. Okay. I have it.

ind that's Ruffolo Exhibit 3.

about halfway down the
concern with the

much

13 30

achieved, even 1f that means changing the

synthetic methed as has been done in the 393
patent.”
Do you see that?
A Yes, I see that
C. Okay. And then in -- thig isg what
confuses me.
In paragraph 57 -- it's on page 27
of your declaration -- you say in the last

sentence:
"My personal experience has been
often more

profiles of impurities, 1t is

back to your paragraph

purity of drug substance and drug product that

the highesgt level of purity possible should ke

that when congidering the safety and toxicology
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1 efficient to reduce the levels of impurities in

altering ox

3 synthetic methed.”

4 Do you see that?

5 A. Yeg, I do.

) Q. Okay. Sc here you're saying change

8 A. I'm saving exactly the same thing.
g G. Same thing Ckay Oh, I gee what
ic confused me
i1 But then you say "as has been done
i2 in the '393 patent.?
13 S0 I guess what I was wondering is:
14 How has the synthetic method changed in the --
i5 in the '383 patent?
18 A, The number of steps was reduced.
17 The purification of the nitrile was taken out.
18 The starting material was changed. The
19 efficiency of the system was increased. The
20 purity, of course, was increased. Fewer
21 solvents were used
22 And there's a list of -- in the
23 patent, which I could probkably f£ind, of things

24 that were changed and improved by the process.
25 Q. Yeah. Can you find me that list?
Elisa Dreier Reporting Corp., & U.35. Legal Support Company
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A. {(Reviewing document) .

or 37

w

On coluwn 5 about line
"The present invention provides for

process for producing treprostinil and other

)
o

prostacyclin derivatives and novel intermediate

compounds usgeful in the process. The process

(0]

according to the present invention provides
advantages on large-scale synthesis over the
existing method. For example, the purification
by column chromatography is eliminated, thus
the required amcunt of flammable solvents and
waste generated are greatly reduced.
Furthermore, the salt formation is a much

2asier operaticn than column chromatography.
Moreover, it was found that the product of the
process according to the present invention has
higher purity. Therefore the present invention
provides for a process that is more economical,
safer, faster, greener, easier to operate, and
provides higher purity."

Q. Okay. Yeah. I didn't see any list
there of some of the changes that you
described, like the elimination of the
purification of the nitrile or --

A. I just gaid that. It's in that

ier Reporting Corp., A U.3. Legal Support Company
i Avenue, New York, NY 10022 {212) 557-5558
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paragraph. They they specifically state:

"For example, the purification by

common chromategraphy is eliminated.®
That's for the nitrile.
Q. Oh, okay Thanks. Thanks for
clarifying that.
A. Yeah.
Q. And eliminating that purificatiocon

of the nitrile,

of the treprostinil?

MR. DELAFIELD: Objection.

Calls for speculation. Outside the scope of

his declaration.

THE WITNESS: I don't know how

that affectsg the purity. I'd have to --
< p

have to look into that, but it certainly is
related to the efficiency and the -- the

faster speed of the reaction, easier to

operate, and -- and be more economical.
That's -- that's quite significant.

BY MR. POLLACK:

[ What about the change in solvents?

ow does that -- does that affect the purity?

MR. DELAFIELD: Same objections.

THE WITNESS: I give a similar

how doeg that affect the purity

Elisa ier Reporting Corp., A U.5. Legal Suppor
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answer .
I can't tell what the solvent

impact would ke on the purity level, but it
would certainly be relevant to the easier to
operate, the greener, the faster component
and, you know, 8o that's what that would be
relevant to.
BY MR. POLLACK:
C. Okay. Let me ask you, though,
changing the solvents. That's something that
you're not sure how much it does it, but it's

omething that might affect the purity?

0

MR. DELAFIELD: Objection.
Calls for speculation. Outside the scope of
his report. Vague.
THE WITNESS: I don't know.
BY MR. POLLACK:

C. Okay .

. It might, it might not.
Q. It might or it might not; is that

right?

Al Yes, that's what I said. I'm
SOrTYy.
C. Yeah, okay. That's fine. My

hearing is going. (Laugh) .

e
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A. No. It happens to all of us.

Q. And the same for eliminating the
purification of the nitrile. That might or

might not affect the purity?

MR. DELAFIELD: Same objections
THE WITNESS: I -- I don't know
That's what you asked, I think, two or three

questions ago. I don't -- I don't know. I

haven't seen that assessment done.

BY MR. POLLACK:

Q. Ckay. But it could. It's a

possibility?

MR. DELAFIELD: Same objections

THE WITNESS: I don't know.

MR. POLLACK Okay. I'm going

to mark as Ruffolo Deposition Exhibit 8 a

document formerly known as UT Exhibilt 2047.

It's the ¥"Guidance for Industry on

Non-Penicillin Beta-Lactam Drugs.”

{Document marked fox

identification purposes as Ruffolo
Exhibit 8.}

THE WITNESS: Thank you.

MR. POLLACK: 2And I'm going to

mark one more exhibit while we're at it.

Elisa ier Reporting Corp., A U.3. Legal Suppo
850 Thixd Avenue, New York, NY 10022 (212}

2
P.241

rt Company
557-5558
UT Ex. 2058

SteadyMed v. United Therapeutics

United T

{PR2016-00006

IPR2020-00769
herapeutics EX2006
Page 1437 of 7113



unl

o]

0

[
ul

[y
[e)]

i
~J

19

20

[38]
[#9)]

STEADYMED LTD., veg UNITED THERAPEUTICS CORPORATION,
Ruffolo, Robert on 08/19/2016

Page 242

This will be Ruffolo Deposition Exhibit 9

formerly known as UT Exhibit 2048.

{(Document marked foxr
identification purposes as Ruffolo
Exhibit 9.}

BY MR. POLLACK:

-
Ui

C. ind Ruffole Exhibit @ an article

called "Clinical Pharmacology of Human
Insulin.”
Are thege, Dr. Ruffolo, these two

documents that you relied upon in writing your

declaration?

2. Yes, they are.
(OR All right. Starting with hikit

8, the non-penicillin beta-lactam drugs?

purity and some of the risks of having

impurities even in highly pure drugs, I gave

examples that are known so that that -- and

that some impuritieg that one wouldn't even

P4

A. Uh-huh. Yes.
Q. Why did you rely on this document?
A. In putting together my -- my

report, which relates to the importance of high

these are widely known examples -- that confirm

anticipate could be extremely risky and present

Elisa Dreier Reporting Corp., & U.3. Legal Supp
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1 high risk to patients.

2 Q. What's this example?

3 A. Thig example?

4 Q. Yeg. I'm sorry.

5 A, The --

6 Q. What 1g the example in Ruffclo

7 Deposition Exhibit 87

8 A S0 in -- when I first started wy

g career, penicillinsg and bketa-lactams in

10 general, which would include cephalosporins,
11 ware manufactured by, for example, my first

12 company Lilly, which was the worldwide leadsr
13 in antibiotics at the time, but they made many
14 other drugs.

15 And as part of the CMC secticn in
16 an NDA, you have to show how you cleaned the
17 room, sterilized the equipment, and -- and, you
18 know, run into basically an aseptic roowm when
19 you manufacture another drug so there's not
290 crosg-contamination.
21 With respect to penicillins, even
22 when you do that, penicillins just by being
23 airborne can contaminate other products you
24 make in the same building. And what was
25 learned wag that that minute contamination,
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1 which you can't even quantify it's so low,
2 produced allexgic reactions ranging from very
3 minor to very severe anaphylaxis, resulting in
4 death, and because beta-lactams in general are
5 so highly sensitizing to the immune systems of
) gome people. And thie is just what might be
7 existing in a cleaned laboratory in the air.
8 S50 the FDA first, and then other
g agencies following shortly thereafter, mandated
i0 that you couldn't make a penicillin even in the
11 game bullding, no matter how much you cleanad
12 that building. You couldn't manufacture any
13 other drug except another penicillin in a
14 building and, <of course, you can imagine the
15 difficulty that creates to have a solely
16 dedicated building only for penicillins and you
17 have all these cother drugs you manufacture.
18 And so that's what this guideline
19 is. It was the regulators and ultimately the
290 global regulators and, as you can see, the ICH
21 that -- that -- that mandated completely
22 different facilities had to be used. 2And it --
23 and so those are very, very low levels of
24 contamination that you, as I say, you can't
25 measure.
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And it even got so significant that
when we oxdered AP -- starting materials, for
example, for other companies, we aliways had to
ask, are there rooms different from penicillin?
Because they're not making a drxrug. They're
just making an intermediate.

And then, finally, many of thege
companies that supply intermediates and
starting materials would even advertise

themselves as non-penicillin producing

w

companies. o that's an example of how
dangerous a safe drug, penicillin, can be as a
contaminant.

Q. Right. In fact, for beta-lactamsg,
those companies that are still making them,

they require interlocks right into the

AL Now they've made a concession.
They went from completely different buildings,
totally separate buildings, and now with
improvements in air handling, filtration

you have in one building rooms with

0

o
u
ot
)
3
0
"
-

tion systems

H
W

ifferent venti

are physically isolated and separate, you now

can do it in the same building, but that's
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People still use separate

but you have to have -- again, they

relaxed the reguirement You can do it in the
same buillding but completely different -- your

interlocking sgystems that have absolutely no

chance of crosgsover and that even includesg air
intake, so...
] Right And the workers have to

actually change their clothes as they go in and
out?
4. Yeah. Well, they have to do that

that anyway, no matter -- no matter what. When

yvou walk into a plant that makes any drug, not

go through other double door pressure

There are several double door pressure locks to
get into any manufacturing facility

Q. To get into the United Stateg?

A Tnat's correct

[ I don't want to scare you, but vou
haven't seen what it's but

that's another day.

A. But in India, you know -- well,

isa Dreier Reporting Corp., A U.S o)
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3

okay. Okay.

C.

about .
Q.
that co

are drugs

MR.

THE

3

now and don'‘t
BY MR. POLLACK:
Righi

ght.

Q.

biologic source?

THE

in was i

peni
that I discussed

vou would put di

change it inte

different spectr
They're enti
many,
BY MR. POLLACK:

C. Trepro

{Laugh)

A. So that

Lacks foundation.

come from

different

rely synthetic and have been fo

many years.

\
) .

that's what that'sg

Because beta-lactams, those

me from a biological source?

DELAFIELD: Objection.

WITNESS: Most are gynthetic

a bi (jLC source.

But initially there was a

DELAFIELD: Same objection.

WITNESS: -- way back

golated. The pharmaccphore

earlier was isolated, and

-

fferent decoration on it to

antibiotics with

a. Now they're gynthetic

stinil, though,
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know, there isn't a compound like penicillin

that requires that kind of isolation in the

manufacture of treprostinil; ie that fair?
MR. DELAFIELD: Objection.

Vague. Lacks foundation.

THE WITNESS: Well, I don't know

what I don't know and there are unidentified

peaks, as we've discussed earliier, and --

and as we alsc talked about, there could be

peaks below level of detection of a -- of an

HPLC. And I den't know what those are.
I have no reason to believe 1t
would be this, but the point of this in my

document was to highlight that even very

0

gafe impurities can be dangerous because

penicilliin is clearly a safe drug. You
give --

BY ME. POLLACK:

Q. Not for me but mayvbe for others.
(Laugh) .
A. Yeg, that's unfortunate, but it is

very safe. You give now -- when I worked in

[62]

Children's Hospital, they used to give
million units. The first people to get

penicillin in World War II got 10,000 units.

Elisa Dreier Reporting Corp., & U.3. Legal Support Company
§50 Third Avenue, New York, NY 10022 {212) 557-5558
P.248 UT Ex. 2058
SteadyMed v. United Therapeutics

{PR2016-00006

IPR2020-00769
United Therapeutics EX2006
Page 1444 of 7113



unl

o]

0

[
ul

[y
[e)]

i
~J

STEADYMED LTD., veg UNITED THERAPEUTICS CORPORATION,
Ruffolo, Robert on 08/19/2016 Page 249

So it's a very safe drug, but as a contaminant
that you can't even detect, it can be very

dangerous.

Q. For those who are al
A, For those who are allexgic.
o. And locking at your second exhibit

here, Exhibit Ruffolo 9.

A. Uh-huh.

O. Thig ig about insulin?

A. Yes.

Q. Ckay. And insulin is a bio -- it's

a bilodrug; right? It's not a small molecule?
MR. DELAFIELD: Objection.
Calls for speculation. Lack of foundation.

THE WITNESS: Insulin is a

biologic. It's a large molecule.
RBRY MR. POLLACK:
C. 2nd for ingulin, the concern, I

understand, is the E. c¢oli bacterxria?

A. It wasn't the bacteria. It was
regsidual impurities from the bacteria in which
the insulin was made.

. Referring to antigens from the --
from the bacteria?

A. They would --

Elisa Dxr U.8
950 Third Avenue, New York, NY 10022
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MR. DELAFIELD: Objection.
Vague.

THE WITNESS: They would or
could be antigens, and it was a very high
purified -- highly purified product.

MR. DELAFIELD: Coungel, I hate
to i1nterxrupt.

MR. POLLACK: No.

MR. DELAFIELD: Do you mind if
we take a break? He has to catch a flight
and I wouldn't mind going to the bathroom.

MR. POLLACK: Yeah. Okay.
Yealh. No problem like that.

THE VIDEOGRAPHER: The time isg
3:13 p.m. This completes Media Unit No. 3.
We are off the record.

{Recegs - 3:14 p.m. - 3:21 p.m.
(Mr. Maebius no longer present.
THE VIDEOGRAPHER: The time isg
3:21 p.m. This begins Media Unit No. 4.
We're on the record. Please proceed,
counsel.
BY MR. POLLACK:
C. Okay. We were talking about

Ruffolo Deposziticn Exhibit ¢ before the break

\

H

/
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i A. Yeg
2 Q. This i1s about the biomolecule
3 insulin?
4 A. That's correct
5 Q. Correct And the concern here was
8 about certain antigens from E. coli that could
7 end up in the insulin?
8 A Yes, that's correct.
g Q. And that's because E. colli were
10 involved in the production of the -- of the
11 insulin?
12 4. Yeah. Yes, they were.
i3 Q. In manufacturing treprostinil, am I
14 correct there are no biological agents that are
15 used in manufacturing treprostinil?
16 MR. DELAFIELD: Objection.
17 Vague. Lacks foundation.
1 THE WITNESS: This, again, was
an example of trace contaminants that can be
potentially dangerous. But if you do lock
in the manufacturing process of treprostinil
and you look into the specifications,
23 isted right here in the 2009 letter
24 in the specificationg that were sent to the
5 FDA showing an increase in the level of --
ier Reporting Corp., A U.3. Legal Suppo
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P.251
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of purity, you can see

looking at endotoxins,

from bacte:
cournt,
Salmonella,
Sa
theyire here is they
insulin.
BY MR. POLLACK:

Q. Well,

would see for any drug?

Vague.
THE
MR.
the document.
BY MR. POLLACK:
Q. Staph?
A. E. coli is

example I gave.

C. Sure.
A. And so 1t

total yeast count, E.
pseudomonas,
thege are --
can cause the

of allergic reaction that we saw with

these are all

look at the microkial limits,

microbes that cause digease; right?
MR. DELAFIELD: Objection.

WITNESS :

DELAFIELD:

the same

was given as an example

that they were
which can only come
as total aerokhic
coli,
staphyloncus.

the reascn

kind

same

human

lists,
right,

These are all lists of

Well --

Migcharacterizes

as in the
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®
[N
ul
)

of how a trace contaminant from a microcbe can
produce adverse events, and that's the same
logic in the specification for treprostinil and
many other drugs.
Q. Sure. But treprostinil is not made
from biologic agents of any kind?
MR. DELAFIELD: Objection.
Vague. Lacks foundation.
THE WITNESS: No, it is nct made
from a bio -- a cell.
RY MR. POLLACK:

o. Right. And the concern here on

~

}

hat's

ot

page 6 where it says "microbial limits,?
about the sterility of the facilities,
something we -- one always looks at?
MR. DELAFIELD: I'm sorry. Page
& of what?
MR. POLLACK: Yeah. Page 6
of -- you are right -- Deposition Exhibit 5
formerly known as Exhibit 200¢ on page 6.
BY MR. POLLACK:
Q. The microbial limits on this
document have tc do with the sterility of the
facilitieg; isn't that correct?

MR. DELAFIELD: Objecticon.
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1 Mischaracterizes the document. Lacks
2 foundation.
3 THE WITNESS: Yeah, or airborne
4 ontaminants, as we discussed, with -- with
5 non- -- with penicillins. They could come
8 in through any process.
7 In fact, in the ICH guidelines
8 on purity, they specifically point out that
g every single step of every single drug can
10 introduce contaminants and impurities,
i1 including every gingle instrument or vessel.
12 So that's why it's important.
i3 BY MR. POLLACK:
14 (OR Okay. But locking at this
i5 document, there's nothing on here about
16 peniciliin ox other beta-lactam antibiotics on
17 Ruffolo Deposition Exhibit 57
18 A No, and they weren't intended to.
19 As I said, the examwples I gave for contaminants
290 was to show that contaminants that you didn't
21 know were there or you believed were safe or
22 that were there in extremely low and
23 undetectable levels can have significant
24 eff that lead to serious adverse effects.
25 o that's really what these were about.
Elisa D Reporting Corp., A U.3. Legal Support Company
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C. Right.
A. And that's also what these numbers
in the table on page 6 are related to. They

could be introduced the same way. Trace

penicil
a product.

But the examples that I gave that
vou just cite in these last two exhibits was
just to show the significance and why the FDA
is so concerned about contaminants and why
there is an unfelf need to increase purity.

Q. Let me ask you.
Both of these exhibits, Deposition

Exhibit 8 and E

immune system; correct?
MR. DELAFIELD: Objection.
Calls for speculation. Vague.
BY MR. POLLACK:
C. Thege are contaminants that create
an immune regponge. That's why they'ire a
problem?
MR. DELAFIELD: Same objections
THE WITNESS: In the case of

penicilliin, it's a sensitization of the

in contaminants can be introduced into

hikit 9, these are examples of

contaminants, as you called it, that affect the

Elisa Dreier Reporting Corp., A& U.3. Legal Sup
{

Ppo
§50 Third Avenue, New York, NY 10022 2)

21

rt Company
557-5558
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immune system after penicillin acts as a
hapten binding to a protein.

BY MR. POLLACK:

simpler English.

LB EE
Ceniciiiiny

immune system?

anything, and ag you loock at FDA labels for
virtually any drugs, one of the precautions is
don't take if you're allergic to any of the

components in it. 8o that that's a very common

fair percentage of the population is allergic

Lo,

Q. And let me try to put that in

a. Oh.
C. Some people are allergic to

?

A. That's -- okay.
Q. Is that right?
AL That's -- that's correct.

Q. Right. And it sgets off their

A. Yeah. Yes
C. Okay .
Al But you can be allergic to

1

Q. But penicillin it is agreed that a

while other drugs it's a little more rare?

MR. DELAFIELD: Objecticon.

Elisa

Py
950 Third Avenue, New York, NY 10022

ier Reporting Corp., A U.5. Legal Support Company
{212) 557-5558

P.256 UT Ex. 2058

SteadyMed v. United Therapeutics

iPR2016-000086
IPR2020-00769
United Therapeutics EX2006
Page 1452 of 7113



et

unl

[ i) ey
w it (@) 0 w

o2

[y [ )
[e)]

i

B

(9]

STEADYMED LTD., veg UNITED THERAPEUTICS CORPORATION,
Ruffolo, Robert on 08/19/2016 Page 257

Lacks foundation. Vague.
THE WITNESS: It's -- it's not
that necessarily that the allergic reaction

is more rare with other drugs. It can be

less severe. So there's a difference

between the frequency of a
severity and that's, of course, penicillin
and contaminants.

BY MR. POLLACK:

Q. And similarly with the -- with the
E. colil antigens, that's an issue also

involving the immune system in Deposition
Exhibit 8°?

A. Yes. That would be antigens that
would -- antigens that would cause an immune
response

Q. Let me ask you.

Locking at the -- let's go back
to -- I guess we were already looking at it --

Ruffolo Deposziticn Exhibit 5 at page 6.
A. Okay. Yes.
Q. Do you know 1f any of these listed

chromatographic impurities have any adverse

effects in humans?
MR. DELAFIELD: Objecticon.
Elisa Dreier Reporting Corp., & U.3. Legal Support Company
§50 Third Avenue, New York, NY 10022 {212) 557-5558
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Vague.
BY MR. POLLACK:
0. And if go, what are they?
MR. DELAFIELD: Same objections.
THE WITNESS: I don't know.
What I can tell you is that if you review
the FDA label, there are a host of adverse
effects produced or observed in patients who

are taking treprogtinil.

BY MR. POLLACK:

Q. Sure.
4. And --
Q. But they're taking purified

A. Well, the purified treprostinil

L1 has impurities, and if it's made by the

'353 process, it has fewer of them, bhut there's

and including those maybe you

don't see.

And the -- I lost my train of
thought when you asked that second gquestion.
What was the qguestion you asked for?

Q. Yes. I was asking about the
effects of any of thesge listed impuritieg.

What were those?

Elisa ier Reporting Corp., A U.5. Legal Support Company
850 Thixd Avenue, New York, NY 10022 {212) 557-5558
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MR. DELAFIELD: Same objections.

THE WITNESS: Oh, yes, I
remember my point.

In the FDA label, there are

adverse events, serious adverse events

listed, and the FDA breaks them down into

ot

wo categories.

One that's -- one category are
those adverse events that are related to the
pharmacology or an extension of the
pharmacology of treprostinil, which would be

prostaglandin-like activity, and the octhers
don't have an attributable cause.

BY MR. POLLACK:

. Does that mean they could be dus to

the treprostinil itself?
d be due to the
treprostinil itself or it could be due to a
contaminant ox it could be due to something
else, but the FDA never really knows. They
only know what they think is due to the

t's based

[uE

extension of the pharmacology, and
on that that they have this desire for

impurities to be as low ag possible and

I

Elisa Dreier Reporting Corp., & U.3. Legal Support Company
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. Did you review -- in forming your
opinion on the effect of impurities, did you

review adverse event reports for treprostinil

for the Remodulin product sold by United
Therapeutics?

A, I reviewed the adverse events in
the label, and -- and those include adverse

events obsexved in clinical trials and also

after market. Sc that that's what I reviewed.

Q. Okay. BRut did you review
individual adverse event reports that were
provided to the FDA?

A. No, I didn't review that section of
the NDA.

. Okay. Do you know whether thers
were any changes in the adverse event reports

after United Therapeutics changed it

0
3
R
0
a
)
u
n

of making treprostinil?
MR. DELAFIELD: Objection.

Vague.

-

THE WITNESS: That would be a

h

very difficult thing to do and is rarely

done. Most adverse events occur at a low

level and the possibility of seeing a
difference sztatistically -- and the FDA --

Elisa Dreier Reporting Corp., & U.3. Legal Support Company
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Ruffolo, Robert on 08/19/2016 Page 261
the FDA would only -- only change a label

based on data that solid -- is very low and
that's the case with any process change or
even any increase in purity.

S0 you wouldn't expect to see
that, and at the time you file a change in
manufacturing, for example, to give you a
decrease in purity, you would not have that
information because you don't repeat
clinical trials. You repeat and you do
studies to match purity standards and
release sgpecifications.

BY MR. POLLACK:
Q. Okay. BRBut as far as you know, from
the adverse events reports, there's nothing

P

indicating that there was some change in

b3

adverse events cver time?
MR. DELAFIELD: Objection.

Asked and answered.

WITNESS: Nobody would know

that, and I didn't review the adverse events
reports -- adverse event reports.
BY MR. POLLACK
Q. Go back to your declaration,

Ruffolo Deposziticn Exhibit 3.

Elisa Dreier Reporting Corp., A U.3. Legal Support Company
§50 Third Avenue, New York, NY 10022 (212) E57-5558
P.261 UT Ex. 2058
SteadyMed v. United Therapeutics
{PR2016-00006

IPR2020-00769
United Therapeutics EX2006
Page 1457 of 7113



unl

o]

0

[
ul

[y
[e)]

i
~J

STEADYMED LTD., vg UNITED THERAPEUTICS CORPORATION,
Ruffolo, Robert on 08/19/2016

A. Okay .
Q. If you could turn to paragraph 70.
A. Okay.
Q. And I'm looking on page 35 Near

the end of that paragraph, vou say here:
"Additionally, as shown by the 175

batch records, the average purity of the

treprostinil product prepared by the process of

the '393 patent is 935.71% while the average

purity of the Moriarty product is 29.05%."
Do you see that?

4. Yeg, I do.

Q. Where did those two numbexrs come
from?

A, Thosgse woculd have come from
Dr. Williamsg.

Q. Ckay. That's not something veou
calculated?

A No.

Q. Okay.

A. I didn't calculate that.

[ And then it says in the next
sentence

"Thug, the average purity of the

treprostinil product prepared by the process of

Elisa Drx

ier Reporting Corp., A U.3. Legal Support Company

850 Thixd Avenue, New York, NY 10022 {212) 557-5558
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(8]

h

0
ey

™

1a8

o)

3

o
o
(

3 patent 1 0.7% higher average
purity than the Moriarty product.®

K 3 Y ¥

How did you determine that?

Al That I also believe was from

Dr. Williams.

~1

Q. Okay. Do you know where that .
percent number came Lrom?

A. I believe it came from -- I don't
remember. It came sither from his analysis or

from his declaration.

Q. Ckay .

4. I'm not sure

Q. I guess I was wondering: Do you
g g )

know if that came from taking $9.71 and
subtracting the 99.057
Al That's -- that's what I believe he

did.

A Yes.
Q. You're not certain, though, but

that's what you think he did

Al Yes, that's what I believe he did.
. In view -- in your view, is that a

correct way to compare the purity?

A. Becauge he compared apples te

Elisa Dreier Reporting Corp., & U.35. Legal Support Company
950 Third Avenue, New York, NY 100 (212} B57-5558
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STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Page 264
appies and had the same -- compared the same

anaiyses on total related substances, ves, I

think that's a valid assessment of the

difference.

Q. Earlier you and I were talking
about standard deviation --

A. Uh-huh.

Q. -~ and confidence intervals.

Do you remember that?
A. Yes, I do.
Q. Okay. What role does standard
deviation and confidence intervals play in
making the comparison between the two purities?

MR. DEL?

LD: Objecticn.
Vague. Relevance. Outside the scope cf his
report.

THE WITNESS: Any measurement of
means can have associlated with it a standard
error or standard deviation and from which
yvou can caiculate a confidence interval
and -- and that would be used to show a
ly significant difference between

two pools of numbers.
BY MR. POLLACK:

Q. You may recall this as well.

Elisa Dreier Reporting Corp., A U.3. Legal Support Company
§50 Third Avenue, New York, NY 10022 {212) 557-5558
P.264 UT Ex. 2058
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1 There's no standard deviation reported by

2 Pr. Williams for these averages.

3 If the confidence interwval

4 significantly overlapped, how would that affect
5 vour conclusion about the differences between
5 the purity?

7 MR. DELAFIELD: Objection.

8 Vague. Calls for speculaticn. Relevance.

9 Outside the scope of his report.
10 TEE WITNESS: It wouldn't change
11 my interpretation because there would still
12 be a numerically higher number level of
13 purity with the Moriarty process -- with the
14 -- excuse me -- '393 process and that also
15 translated to a -- what did I have? --
16 some odd percent reduction in impurities,
17 and that's a number that is impressive and
18 regulators would like to see.
19 BY MR. POLLACK:
20 Q. That reduction you just described,
21 the some percent, that's based on these two
22 numbers here, isn't
23 A. Yes.
24 Q. Okav. And earlier in one of
25 your -- in your answer just two answers ago,
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vou used the word “statistical significance" I

A. Yes.
Q. What were you referring to?
A. Numbers can differ and when they

differ by what's called a statistical
significance that's assuming a 95 percent
probability, that's called statistical

gsignificance, and when they don't, it's called

Q. If vou only see a trend, what
conclusions can you draw from the differencs
between numbers that are only a trend, as you

ed

.

"

s
pa

la)

"

cal

MR. DELAFIELD: Objection.
Vague. Relevance. alls for speculation
and outside the scope of his report.

THE WITNESS: The trends that

that they're not real. I think the more
important part is based on these data, the
FDA agreed to change the specification for

purity from a mean of 39 percent to a mean

of 100 percent, resgulting in a higher

Elisa Dreier Reporting Corp., & U.3. Legal Support Company
950 Third Avenue, New York, NY 100 (212} B57-5558
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N,

higher

guality product.

BY MR. POLLACK:
Q. Actually, didn't they change the
specification from 98 percent to 1027
A. That's
MR. DELAFIELD: Objection.
Vague. Migcharacterizes the document.
THE WITNESS: That's the range.
I was talking about the mean centered around
that.
BY MR. POLLACK:
Q. Ckay .
4. But we can talk about both because
the answer is the same
If you have a mean purity of 99
percent that they move up to 1006, that's a

If you take the lower

lavel of 97 percent and move it up to 98

percent, which is what the FDA did.

C. Right. Did the FDA do that or did
United Therapeutics do that?

A. Oh, United Therapeutics made the
request and the FDA, which doesn't have to do

it and they don't make changes that they don't
believe are -- are not important. The FDA

approved, agreed and approved those changes to
Elisa Dreier Reporting Corp., & U.3. Legal Support Company
950 Third Avenue, New York, NY 10022 {212) B57-5558
P.267 UT Ex. 2058
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®
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&)
w

the FDA's standard. It met their long-felt
need, and they made that change.

Q. The FDA made that change or United
Therapeutics made that change?

A, United Therapeutics --

MR. DELAFIELD: Objection.
Vague.

THE WITNESS: -- can't make a
change. They can only propose a change.
Only the FDA can make a change.

BY MR. POLLACK:

Q. At the time that United
Therapeutics was making an -- making an
amendment to their application, they were

asking to move, facteories, correct from Chicago

MR. DELAFIELD: Objection.
Lacks foundation.

THE WITNESS: I don't recall the
timing. I think the document, the letter
suggests that they were about the same time.

BY MR. POLLACK:
Q. Actually, the letter is about the
change --

A. Yeah. Okay.

Elisa Dre

ier Reporting Corp., & U.3. Legal Support Company
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Q. -- of the factory from Chicagc to

Silver Spring; correct?

A, I think so, yes.
Q. Yes. And the letter is also about
the -- that's a major change, by the way,

moving from one factory to ancother; right?
MR. DELAFIELD: Objection.
vague.
THE WITNESS: That is considered
a major change.

BY MR. POLLACK:

Q. Yes. And in addition, they -- the
people at United Therapeutics decided that they

would change what were used

for the process; right?

MR. DELAFIELD: Objection.
Vague.

THE WITNESS: United
Therapeutics decided to change the process,
and as part of that change in process, they

also changed the

BY MR. POLLACK:

Q. Right. DNow, changing

has nothing to do with what's

[F8]

digcussed in the '393 patent; correct?

ks

P.289 UT Ex. 2058
SteadyMed v. United Therapeutics
iPR2016-00006

IPR2020-00769
United Therapeutics EX2006
Page 1465 of 7113



[N

N

~J

[s¢]

Loa

MR. DELAFIELD: Objection.
vVague.

TEE WITNESS: Sorry. Could you
say that again, please?
BY MR. POLLACK:

0. Yeah. A change in §

that has nothing to do with what's

discussed in the '393 patent?

A. The '393 patent describes a change
in process from a more lengthy process to a
much abbreviated process, and as part of that
process, the starting material changed from
whatever i1t was in Moriarty many, many, many
steps earlier toc the benzindene triocl.

So, ves, both the process and the

starting material did change, and that's the
subject of the patent.

0. change,

though, was not; right? In the patent, they
describe making the product from cother
materials, correct, not from benzindene triol?

MR. DELAFIELD: Objection.
Vague. Migcharacterizes the document.

THE WITNESS: It's my

understanding that the starting material of

P.270 UT Ex. 2058
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BY MR. POLLACK:

MR

TH

than the Moriar

BY MR. POLLACK:

MR

foundation.

the '393 process in the patent is the

benzindene triol.

Q. The patent describe -- doesn't

describe using materials to make the benzindene

j£a]

look at the process, for example, in

Example I, it locks to me like the starting
material is benzindene triol. That's one of
the four compounds that occur in the entire
process and that to me geems very different

LYy process.

Q. The Moriarty process doesn't go
through benzindene triol?

Calls for speculation.

THE WITNESS: Your guestion --
MR. DELAFIELD: Lack of

THE WITNESS: -- was the

gstarting material, and the starting material

. DELAFIELD: Objection.

WITNESS: When I -- when I

DELAFIELD: Objection.

Elisa
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CORPORATION,

in the Moriarty process is not the

benzindene triol. It's something many, many
steps earlier.
BY MR. POLLACK:
Q. And 1f we lock at the '3923 patent
at column 77
A. Yes
C. There's a formula there 10.

Do you sze that?

A. Formula?
Q. It's in column 10. It zays "X.*"
There's an X and under that it's X11i. It's

around line 20.

Oh, I sea. Yes, I see that.

¢ Isn't that the starting material
for the process described in the '393 patent?

MR. DELAFIELD: Objection.

Vague. Outside the scope of his report.

Lacks foundation.

triol, not at compound X.

BY MR. POLLACK:

Q. Sure. So you're saying the claims

THE WITNESS: When lock at the
steps that they're talking about -- steps A,

Elisa Dreier Reporting Corp., A U.3. Legal Suppo
850 Thixd Avenue, New York, NY 10022 (212}

rt Company
557-5558
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]
W

oniy claim that part of the process; correct?

A Ye

s}

MR . DELAFIELD: Objecticn.
Vague .

THE WITNESS: And I, you know,
again, am not a lawyer.

BY ME. POLLACK:

Q. Right.
A. I wasn't prepared for this, but it

looks to me like the process that they're

at benzindene triol and

e}
Y}
o
D
jn
[as
pre
ju

(5]
b
o
u
ot
Q
=

1
3
Q
)

Q. Okay. You understand that in the
patent it deszscrikes the process as starting
from compound 107

MR. DELAFIELD: Objection.
Vague. Lacks foundation.

THE WITNESS: That's not my
understanding. I see that they're referring
to that reaction from another patent and I
-- that to me doesn't look like the starting
material for this process, nor is it what
they told the FDA was their new process.

The new process started with

benzindene triol, which is a major change,

Elisa A
950 Third Avenue, New York, NY

ier Reporting Corp., A U.5. Legal Support Company

10022 {212) 557-5558
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and then, of course, the of that

B

which was going to be

nd none of that involvesg this

material.

BY MR. POLLACK:

Q. Right.
AL Compound X.
Q. And one of the issues is, 1t's

overyr
some B
correct?

MR. DELAFIELD: Objection.

Vague. Calls for speculation. Lacks
foundation.
THE WITNESS: No, that's not
correct.
BY MR. POLLACK:
Q. Okay. Explain tc me.
Al In the letter where the -- the 2

letter where UTC is requesting this change

process as well as a change in §

, both of which are major changes,
FDA is so concerned about purity, as we've

all day, that they were worried about the

how

009

in

the

said

P.274
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purity of the

carryover cof any impurities into the final

product. It's a major change.

difficult guestion.

And the response you can see shows

that the §

was subject to specifications that were put in

place by the
gspecifications for

So they did have

-

asking and that's what satisfied the FDA and

allowed them to start this new process starting

benzindene triol.
Q. Right.
not -- they're getting a f

but they're

MR. DELAFIELD:

BY MR. POLLACK:

10
o}
h
-
=
]

MR. DELAFIELD:
Vague. Calls for speculation.

foundation.

and that's basically what the FDA was

But United Therapeutics is

Objection.

Obijection.

Outside the scope

and

That's a very

over that

from

is that

Lacks

of his

P.275

UT Ex. 2058
SteadyMed v. United Therapeutics
iPR2016-00006

IPR2020-00769
United Therapeutics EX2006
Page 1471 of 7113



N

~J

[s¢]

Loa

THE WITNESS: It's been my

experience that when a late-stage

and we

actually place somebody at that

make sure that the

which as it turns out happened to

by definition.

So it's not as 1f the material

and then just put into a

reaction. The material

at the site where you

it, and then the first thing you do

when you

the §

in-house as well.

BY MR. POLLACK:

Q. By the way, do you know whether the
United Therapeutics’
deo vou know whether or not they

used the process described in §

MR. DELAFIELD: Same obijections.
THE WITNESS: Again, I wasn't
prepared to go into detail on that and it's

not something I was asked to comment about,

P.276 UT Ex. 2058
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but in that letter, they -- UILC indicates
that the process is -- I don't remember --
either the same or virtually the same.
BY MR. POLLACK:

Q. Okay. Do vou know where that is in

AL I can find it.
Q. Is that the bottom -- bottom cf the

first page that vou're referring to?

AL {Reviewing document) .

Yes, beginning on the bottom of
page 1 and extending through about the first
third of page 2.

Q. Okay. So I'm right. I think I'm
right. One of the things that needs to get --
one of the changes that needs to get approved
here as a major amendment is that the

is now being from a

called called

is that right?

A, Yes.

Q. Ckay. And so the FDA is approving
all of these changes; right? The change in

factory, the change -- and the change in

and the change in crystallization in

p.277 UT Ex. 2058
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the procegs?
A. And process and starting material,
yves
Q. So there's a large number of
changes in here instead of three changes, big

changes?

pr)

these are

questions

C.
the purity
AL

benzindene

dene

Mischaracterizes

UTC had to go through all of the
documentation neceg
because this
because of

material produced and purity.

to deal wi

BY MR. POLLACK:

the carry-through of any impuritieg in the
Y Y 3¢

MR. DELAFIELD: Objection.

the document.

THE WITNESS: There were --

considered major changes, and so

sary to satisfy the FDA
is a major concern of the FDA

ultimately quality of the

And, again, in the three

railsed by the FDA, two of them had

th purity.

Right. One of those had te do with
of the benzindene triol; right?

One of those was the purity of the

triol and the concern by the FDA of

triel te the final product. That's

GRC TL;Ld Avenue

er chor*ing Corp., A U.5. Legal Support Company
New York, NY 10022 (212) 557-5558

P.278 UT Ex. 2058

SteadyMed v. United Therapeutics
iPR2016-00006

IPR2020-00769
United Therapeutics EX2006
Page 1474 of 7113



[N

N

~J

[s¢]

12
Loa

14

how concerned they are about purity and

contaminants.

Q. Right.
A. And thev were obviously satisfied

by the fact that the process were the same and
the release specs remained the same for

, and then also the fact that

there was a higher level of purity by this new
process. That was considered significant
enough by the FDA to allow a change to the drug
specification.

Q. You keep saying the FDA considered
it significant encugh.

Can you show me where in the letter
they said they thought it was significant?

A. No, it doesn't say that in the
letter. The fact that they approved it when
they don't like to make changes unless theyv're
considered important. You can't simply change
it ycourself.

And when you submit this changs for
approval, it involves a great, great, great
deal of analysis by the FDA. It takes a long
time, a lot of pecple and, again, they have to

balance that between their desire to increase

P.279 UT Ex. 2058
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purity and their belief that you can make this
product consistently sc that there are no drug
shortages.

Q. And that last reason, the drug
shortages, that's why they allow, for example,
a purity of 98 percent?

MR. DELAFIELD: Objection.

Calle for speculation. Lacks foundation.

THE WITNESS: The -- the FDA,
again because of their strong desire to have
the highest levels of purity as possible,
and I keep saying practical, the practical
part is to make sure that they get the
highest level of purity, which they
obvicusly we're happy with.

They made -- they approved the
change, but they would not have approved
that 1f they thought the company couldn't
make the material or that a subsequent
company, after the drug loses its patent,
couldn't make that material, which would
regult in drug shortages.

BY MR. POLLACK:
Q. But, in fact, all the material made

under the § process, at least all the

P.280 UT Ex. 2058
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material we've seen, met the 98 percent
standard, didn't it?
MR. DELAFIELD: Objection.
Calls for speculation. Lacks foundation.
THE WITNESS: Well, all of the
batches, I don't know whether they all met
that. 1I'd have to go look at the data. I
don't know what the variability was and, vyou
know, I reviewed 170 something Certificates
of Analysis. I don't remember if any did or
didn't. So I don't know.
BY MR. POLLACK:
Q. Ckay. I'1il represent to you that

all of the cones made under the

made the 98 percent leval.
MR. DELAFIELD: Same cbjections.

BY MR. POLLACK:

Q. Given that, how does that affect
your cpinicn?

A That doesn't change my opinion at
all. Becauge when the FDA aqgrees tc allow a
mean range to center from 99 to 100 percent and

a lower level from 97 to 98 percent, the

y are
assured of having a higher quality product than

would have been allowed under the other
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guidelines, and that makes them feel good.
That's what they shoot for. That's their --
it's an unfelt need or the -- I'm blanking on

the words. That's what their need is. That'sg

MR. POLLACK: Let's -- let's

take a break for 10 minutes. I want to look

TH

j£a]

WITNESS: Okay.

MR. POLLACK: -~ what other
things we want to ask you?

THE WITNESS: Sure. Okay .

MR. POLLACK: Why don't vou guys

out .

TH

]

WITNESS: Yeah, I'll leave.
THE VIDECGRAPHER: The time ig
4:03 p.m. We're going off the record.
(Recess - 4:03 p.m. - 4:21 p.m.)
{Document marked for
identification purposes as Ruffolo
Exhibit 10.)
THE VIDEOGRAPHER: The time is
4:21 p.m. We're back on the record. Please
proceed, counsel.

MR. POLLACK: Okay.

Elisa Dreier Reporting Corp., & U.3. Legal Support Company
S50 Third Avenue, New York, NY 10022 {212} B57-5558
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BY ME. POLLACK:

Q. Welcome back.
A. Thank you.
Q. I've already marked as Ruffolo

Deposition Exhibit 10 a letter from the
Department of Health and Human Services, the
FDA -~ Food and Drug Administration to United
Therapeutics Corporation, Dean Bunce, Executive
Vice President of Regulatory Affairs and
Compliance, dated March 10, 2014 regarding the
drug Remodulin.

A. Thank you.

Q. Let me just ask you first. Am I
correct that this is a -- that Depositicn
Exhibit 10 is a letter from the FDA to United

Therapeutics Corporation?

K

C. Okay. And the letter is dated
March 10, 20147
MR. DELAFIELD: Objection. And
I object to this exhibit that it hasn't been
submitted to the Patent Office yet and it's
beyond the scope of his declaration. And
relevance.

THE WITNESS: The -- you asked

Elisa Dreier Reporting Corp.,

A o)
950 Third Avenue, New York, NY

upport Company

2 212} B57-5558
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about the date?
BY MR. POLLACK:
Q. The date, veah.
A. But, you know, this is
with -- and I've had it with many

documents. It can't

Remodulin?

3

A, 3

y:y Yes.
Q. Okay. That's the --

Therapeutics treprostinil product?

AL No, I've never sgeen

find the date. I

thi

a problem
FDA

see a

stamped date. I don't know whether that's when
it was received. So I don't -- I don't know
anything. I can't confirm the date.

Q. Okay. You haven't seen that kind
of stamp on all of the FDA's official
documents?

A. No.

Q. No? Okay.

A. No.

Q. Remodulin. You see the name

that's United

A. Yes.
Q. Yes? Okay
And now you haven't reviewed this
letter before; is that -- ig that correct?

S.

Elisa ier Reporting Corp., A U.S
950 Third Avenue, New York, NY 10022

2
P.284

Legal Sup
(21

.
19
2

rt Company
557-5558
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. Okay. But you see this ig a letter
responding to a citizen's petition? You see
that in the first sgentence?

MR. DELAFIELD: Objection.
Vague. Relevance. Beyond the scope of his
declaration.

THE WITNESS: (Reviewing

T:

document) . I see that it says it's a
citizen's petition.

BY MR. POLLACK:

Q. Okay. It's a letter responding to
a citizen's --

A. Yeah.

(OR -- petition; right?

A. Yeah.

Q. And it's a citizen's petition that

was filed by United Therapeutics?
MR. DELAFIELD: Objection.
Relevance. Beyond the scope of his
declaration.
THE WITNESS: I don't -- I don't
know.
BY MR. POLLACK:
C. Well, it says there; right?

"This letter responds to a

Elisa Dre

ier Reporting Corp., A
950 Third Avenue, New York, NY

Legal Support Company

2 {212) B57-5558
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citizen's petition submitted to the FDA by
United Therapeutics Corp.”

Did I read that correctly?

A. You -- yes, you did.
Q. Okay. Do you have any reason to

believe it's -- that United Therapeutics Corp.

a citizen's petition?

don't know.

AL I

MR. DELAFIELD: Objection.

THE WITNESS: Did they?

MR. DELAFIELD: I*d just like to
enter a standing objection for any questions
relating to this regarding relevance and
that it's outside the scope of his
declaration.

THE WITNESS: And I, vyou know, I
don't know what United Therapeutics did.

You know, I guess 1f they're responding to
it, they probably did, but I don't -- I
don't know. I have no idea what this is
about.
BY MR. POLLACK:
c. Okay. You know -- do you know what
a citizen's petition is?

MR. DELAFIELD: Objecticn.

Elisa Dreier Reporting Corp., A
950 Third Avenue, New York, NY

Legal Sup
{

.
19
2

ort Company
212}

557-5558

2
P.286 UT Ex. 2058

SteadyMed v. United Therapeutics
iPR2016-00006

IPR2020-00769
United Therapeutics EX2006
Page 1482 of 7113




unl

[8)

o]

0

[
ul

[y
[e)]

i
~J

STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo,

Robert on 08/19/2016 Page 287

W

el
C

e}

Outside the scope of his testimony and lacks

heard the word a number of times. I
actually don't really know what it means.

BY MR. POLLACK:

2. It's -- despite my experience, I
don't -- I never had to deal with one. So I
really don't know what -- exactly what it is.

Q. Ckay. I mean, I assume when you

were at Wyeth they did file citizen's petitions

Lacks foundation. Vagque.

Again, I'm familiar with the words, but I'm
not familiar with what it is --

BY MR. POLLACK:

foundation.

THE WITNESS: I've heard -- I've

C. Okay .

ith the FDA?

MR. DELAFIELD: Objecticn.

THE WITNESS: I assume they did.

Q. Okay.

A. -- and what was done with them.
Q. Okay. Are you aware that a

itizen's petition is part of the -- a process
f challencing regulatory approvals at the FDA?

MR. DELAFIELD: Objecticon.

Elisa Dre

950

ier Reporting Corp., & U.3. Legal Support Company
Third Avenue, New York, NY 10022 {212) 557-5558
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Lacks foundation.

Same objections as

before.

THE WITNESS: I was not familiar
with that. I haven't seen many of them, and
I don't know --

BRY MER. POLLACK:

C. Okay .

A. -~ what that is.

Q. So this goeg beyond your regulatory
expertige?

A This?

Q Citizen's petitions

A. Citizen's? Yes, I would say this

goes beyond my regulatory expertise.
GC. Okay. If you could turn to --
indulge me and turn to page 8 of Ruffolo

}

Deposition Exhikit 10.

A n
Q This one.
A. Oh, oh, oh. I'm sorxy.
Q. If you could turn to page 8.
A. 8 Okay (Pause) . Okay.
Q. Let me ask yvou this fi
Are you aware that -- are you

are you aware of what the Orange Book ig?

Elisa Dre

ier Reporting Corp., A U.3. Legal Support Company

850 Thixd Avenue, New York, NY 10022 {212) 557-5558
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3

MR. DELAFIELD: Objection.

Relevance. Outside the scope of his
declaration.

THE WITNESS: I have heard of
the Orange Book. I have a little bit of

knowledge, but I -- it's not something that
I've paid a lot of attention to. So it's --
I put that in the same category of -- of the

citizen's petition.

Most of my regulatory experience

foouses on regulations, guidelines,
approval, and -- and that goes not just for

the FDA, but the three major agencies in the

worlid, EMA and FMDA.

2And I know the Orange Book has
something to do with patents, but as I said,
I'm not a patent lawyer and I don't really
follow that very much. So that also is
beyond my area of expertise in regulatory.
BY MR. POLLACK:

Q. Okay. But let me ask vyou this.

Were you aware that in f£iling a New
Drug RApplication, the drug companies that you
worked for are required to file a ligt of

patents that covered the drug in the New Drug

Elisa ier Reporting Corp., A U.5. Legal Suppor
850 Thixd Avenue, New York, NY 10022 (212}

2
P.289
SteadyMed v.

t Company
557-5558
UT Ex. 2058
United Therapeutics
iPR2016-000086

IPR2020-00769

United Therapeutics EX2006

Page 1485 of 7113



unl

[8)

o]

0

[
ul

[y
[e)]

i
~J

STEADYMED LTD., vg UNITED
Ruffolo, Robert on 08/19/2016

THERAPEUTICS

CORPORATION,

g
o
[Ce}
@
)
w
(=)

Application?

MR. DELAFIELD:

THE WITNESS: I
that.
BY MR. POLLACK:
Q. Okay .

is just a website?
MR. DELAFIELD:

opjections.

THE WITNESS: I
that.
BY MR. POLLACK:
o} Okay. But
patents are filed
MR. DELAFIELD:
THE WITNESS:
BY MR. POLLACK:
Q. Okay.

Remodulin?

MR. DELAFIELD:

Relevance.

And were you aware that
those patents would then get listed in

something called the Orange Book,

you're aware that

with New Drug Applications?

Yes,

And are you aware regarding

whether or not United Therapeuticsg filed any

patents with the FDA in their NDA for

Outside the scope of his

Same objections.

am aware of

which today

The same

wag not aware of

Same objections.

I was.

Objection.

Elisa Dreier Reporting Corp., A U.
950 Third Avenue, New York, NY

Legal Sup
{

.
19
2

ort Company
212}

557-5558
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I don

ha

Q

a

thig.

BY MR.

BY MR.

BY MR.

you go

G.

Therapeutics’

clarify.

C.

declaration.

THE WITNESS:

't know ©

focused on

chance t

hat. Agail

n,

on need and

o look at

this,

And even if I did,

POLLACK:

Have you compared the

product?

Let me ask

my area of expertise.

Not -~ not --

no,

as gaid, I was
----- and I haven't
think about

this falls

MR. DELAFIELD:

Vaqgue.

—
s
£

POLLACK:

Q. Yes.
claims in the

MR.

Have you

393 patent

THE WITNESS

POLLACK:

n
h,

through,

Compare what

E WITNESS:

you this.

'383 patent to United Therapeutics’

o

Objection.

laimg of

cutside

the

Remodulin

compared the patent

to United

-
anac

DELAFIELD:

You

Remodulin product?

Same objection.

how?

have to

okay. So by that I mean,

gay, <laim 9,

compare the

did

Elisa Dre
950 Thir

L1l

d Avenue,

New York,

ier Reporting Corp.,
]'\.

Legal S
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element -- do you know what the elements of a

claim are?

A. Sorry.
Q. Okay .
AL I'm not a patent attorney. I...
Q. Did you compare the language in

claim ¢ to United Therapeutics' treprostinil

product?
MR. DELAFIELD: Same objection.
THE WITNESS: Still I don't know
how -- what you mean "compare." Compare to

what?
BY MR. POLLACK:
Q. I'1l1l gee 1if I can make it simpler.
Did you analyze claim 9 and
determine whether it covers United
Therapeuticz' Remcdulin product?
MR. DELAFIELD: Same objection.
THE WITNESS: I -~ again, I'm
gtill not guite sure what you mean but, you
know, that wasn't what I was asked to do,
and I don't believe I did make any
comparison like that.
BY MR. POLLACK:

C. Do you know 1f anyone else in this

Elisa Dre

ier Reporting Corp., A
950 Third Avenue, New York, NY

Legal Support Company
(212}

2 21 557-5558
P.292 UT Ex. 2058
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cagse made that comparison?

A No.

DELAFIELD: Same

E WITNESS: I haven

to anyvone outside of Mr. Delafield

BY MR. POLLACK:

C. Okay. All right. If we

back to page 8 in R

10.

A. Yes
0. And as you'll see here,
is whether a generic treprostinil i

product can emit material that's on

Remodulin label and, in particular,

something called a "high pH glycine

Do you see that?

MR. DELAFIELD: Objec

Cutgside the scope of his declarati

foundation.

THE WITNESS: I mean,
interpret that. I'd have -- evern
read this, I may not be able to in
it. But is there a sesction you wo

me to read?

BY MR. POLLACK:

objection.
't spoken

can turn
n Exhibit

the issues

njection

the
the uge of

diluent.®

tion.

Lacks

QIl.

I can't

if I had

terpret
uld like

Elisa Dreier Reporting Corp., A U.3
950 Third Avenue, New York, NY 10022

2
P.293

U.5. Legal Sup
(5

port Company
2}

557-5558

UT Ex. 2058
SteadyMed v. United Therapeutics
iPR2016-00006

IPR2020-00769
United Therapeutics EX2006
Page 1489 of 7113

21



unl

o]

0

[
ul

[y
[e)]

i
~J

STEADYMED LTD., veg UNITED THERAPEUTICS CORPORATION,
Ruffolo, Robert on 08/19/2016 Page 284

C. Why don't you feel free to read
this section starting from the word

"Discussion® on the page before.

A. "Digcussion." Oh.

Q. Yep.

a. {(Reviewing document). Okay.

C. Have you read enough or you want to

read more?

A. I don't know. It depends on your
gquestion
Q. Ckay. Falir enough.

Do you understand from this that
United Therapeutics was allowed by the agency

to add to their lakel for Remodulin

(treprostinil) information about using a high
pH glycine diluent to reduce the xisk of BSIs?

MR. DELAFIELD: Objection.

Mischaract the document. Relevance.
Outside the scope of his declaration.

THE WITNESS: No, I wasn't aware
of that. The section I read didn't define
BSIs and, again, I focused on long-felt need
with respect to purity and I -- and

impurities and I didn't see anything here

related to any of that.

Elisa Dreier Reporting Corp., & U.3. Legal Support Company
g50 Thixd Avenue, New York, NY 10022 {212) 557-5558
P.204 UT Ex. 2058
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BY MR.

30rry.

else.

letter is in response to and I don't
understand. Here we're talking about drug
product and that wasn't the focus of my
review. It was on --

POLLACK:

C.
A.

impurities in the synthesis of API. So I'm

0.

about BSIs and whether that's true or anything

based on the letter, is it -- is it the case
that the FDA had allowed United Therapeutics to
add to their label information about the use of

high pH glycine diluent?

Relevance. Calls for speculation.
Mischaracterizes the document and outside

the scope of his decla

So I really don't know what this

Uh-huh.

It was on contaminants and

I don't even know how to respond.

Yeah. I'm not going to ask you

Yeah.

just wanted to know is, you know,

4

MR. DELAFIELD: Objecticon.

tion.

THE WITNESS: 2And what was your

question?
Elisa ier Reporting Corp., A U.5. Legal Support Company
850 Thixd Avenue, New York, NY 10022 {212} 557-5558

2
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BY MR. POLLACK:
C. Yeah. I was just asking whether or

not United Therapeutics was al

owed by the FDA
to add information about the use of a high pH
glycine diluent, whatever that may be, to their
-- to their label.
MR. DELAFIELD: Same objections.
THE WITNESS: I don't know
anything about that at all, and reading a
couple of paragraphs on this letter that
don't even define sgoms of the abbreviations
uged, I can't -- I can't do anything with
this. This doesn't mean anything to me.
BY MR. POLLACK:
O. Well, do you see -- let's take a

look at the second full paragraph on page 8.

A, The which? The --
. The one beginning with "More the

point.” ¥"More to the point.® I want to a take
a look at the sgecond sentence. Do you see
there it says:

"When we approve the addition of

this information to Remodulin's label in

September 2013 ."

-

Do you see where I'm reading?

Elisa Dreier Reporting Corp., & U.3. Legal Sup
{

o)
Jadiog
850 Thixd Avenue, New York, NY 10022 2

ort Company
212}

557-5558
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Ruffolo, Robert on 08/19/2016 Page 287
A. Yeg, I do.
Q. Okay. Reading that, am I correct

that the FDA approved adding certain
information to Remcodulin -- that's the same
product we've been talking about -- to the
labeling of Remcdulin; is that fair?

MR. DELAFIELD: Same objections.

THE WITNESS: I guess so. I
don't know.
BY MR. POLLACK:
0. Okay. That's what the letter says;

right?

MR. DELAFIELD: Same objection.

BY MR. POLLACK:

Q. I know you don't know
independently, bhut in the letter that's what it

says’?
MR. DELAFIELD: Same objection.
THE WITNESS: That's what, two
sentenices out of a 10-page letter I never
saw before that's related to something I
didn't prepare for. It doesn't mean
anything to me.

BY MR. POLLACK:

Elisa Dreier Reporting Corp., A
950 Third Avenue, New York, NY

U.5. Legal Support Company
2 { } B57-5558
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C. Okay .
A In fac
anything to me is
Weoodcock, who's a

Q. Okay.

Woodcock --

A Yeg
C - tha

A. Correc

0. She's

a. She's

Q. Letter
correct?

A. That's

Q. Okay.
AL Ckay .

C. Okay.

the FDA?

MR.
Calls for specul
Relevance. Outs

declaration.

THE

she says "We" and by

£, the only thing that means
the gignature of Janet

good friend of mine.

Janet

That's the same

+

the author of this letter?
the signatory of this letter.
is issued with her approval;
correct.

And if we go back to page 87

In Janet Woodcock's letter,

'we'! she's referring to

DELAFIELD: Objection.

ation. Lacks foundation.

n.s

ide the scope of

WITNESS: Which "we"? "We

Elisa
950 Third Avenue,

ier Reporting Corp., A U.5. Legal Support Company
New York, NY 10022 {212} 557-5558
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did not take thege acts"

BY MR. POLLACK:
or we did --

Q. Yes,

"We approved." "We

BY MR. POLLACK:

MR. DELAFIELD:

BY MR. POLLACK:

the entire NDA process,

the FDA. That's ~-- that's a

Q. Yeah. Thig is an
to a citizen's petition?

MR. DELAFIELD:

interest.”
That's referring to the FDA;
MR. DELAFIELD:
THE WITNESS: I guess so. I
auppose she would.

Q. Ckay. And it sayvs here --

AL I should point out.

C. Uh-huh.

A. Letters come from the FDA that

don't represent the entire FDA opinion.

you get

all of the
did sgo in the

right?

Same objections.

from the

FDA;

Same objections.

During
letters from

official response

Same objection.

Elisa Dreier Reporting Corp., A
950 Third Avenue, New York, NY

10022

Legal Sup
2 (2
P.299

21

port Company
2}

557-5558

UT Ex. 2058
SteadyMed v. United Therapeutics
iPR2016-00006

IPR2020-00769
United Therapeutics EX2006
Page 1495 of 7113



et

unl

o]

0

(@)

=)

i
et

[
\S]

§-
W

)
N

[
U

[y
[e)]

i
~Jd

[
w

=t
g

STEADYMED LTD., veg UNITED THERAPEUTICS CORPORATION,
Ruffolo, Robert on 08/19/2016 Page 200
THE WITNESS: Again, I don't
know.
BY MR. POLLACK:
Q. You don't know what those are?
Al Yeah. 1I'm sorry.
Q. Okay And they say here they made
a label change; right?
They did so in the interest of
"providing healthcare providers with up-to
information on the use of high glycine diluents
and not out of the concern that the
administration ¢f IV treprostinil with a
neutral diluent should always be avoided

because it risk to patie

agency had been concerned about the

neutral diluents® -- I'm sorry

"If the agency had been
about the safety o©of neutral diluent

have revised the labeling to requirx

high pH glycine diluents

ot
Ha
=
) i)
)
imil
h
(D3
t
(w1

awarenegs about

has on the risk of BSIs
Now,
rat

that we're talking about here ti

approved by the FDA,

nts.

the manufacturing changes,

The

safety of

concerned

3, 1t could
the use of
aken steps
that choice
"
changes
were

Elisa Dreier Reporting Corp., A U.3. Legal Support Company
§50 Third Avenue, New York, NY 10022 (212) E57-5558
P.300 UT Ex. 2058
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those changes don't even appear on the label;
correct?
MR. DELAFIELD: Same objections.

THE WITNESS: That's correct.

T

BY MR. POLLACK:

o. Right. Here we're talking about
changes that were approved by the agency that
do appear on the label; correct?

MR. DELAFIELD: Same objections.

THE WITNESS: I don't know. I

T

don't remember it from the label. I
reviewed the label. I don't remember this.
BY MR. POLLACK:

(OR Okay. But here the agency is
saying, just becauss we approved it on the
label, that doesn't mean we endorsed your
gtatements about the effect of these high pH
glycine diluents; isn't that what they're
saying?

MR. DELAFIELD: Objecticn.
Vague. Mischaracterizeg the document.
Relevance. Lacks foundation. Outside the
scope of his declaration.

THE WITNESS: To be honegt, I

don't know what the agency is saying here.

Elisa A
950 Third Avenue, New York, NY 10022

ier Reporting Corp., A U.5. Legal Support Company
{212) 557-5558
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You know, I'm sorry. In a 1l0-page letter,

[€o]

looking at a couple of paragraphs, I don't
know what they mean. I don't know what
they're referring to. I don't know what
their intent is. And this is an area that I
have not been involved with before.
BY MR. POLLACK:
C. Okay. Well, vyou said you had some
regulatory expertise.
Based on your regulatory expertise,
can you explain what's being described here?
MR. DELAFIELD: Same objections.
Asked and answered.
THE WITNESS: I said I had a
great deal of regulatory expertisge. But I
also said that I didn't know everything
about regulatory affairs and that there were
people in regulatory affairs that knew more
than me and many who knew less, but this is
gomething that I have not had to deal with.
And this isg -~ acain, I don't
know what this is.
BY MR. POLLACK:
C. Okay. I'm only asking thig becausge

earlier I believe you stated the opinion that

Elisa ier Reporting Corp., A U.S5. Legal Support Company
850 Thixd Avenue, New York, NY 10022 {212) 557-5558

P.302 UT Ex. 2058
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STEADYMED LTD. ve UNITED THERAPEUTICS CORPORATION,
Ruffolo, Robe st on 08/19/2016 Page

&%)
(8]

by approving United Therapeutics' changes from
97 to 98 pexcent, the FDA was endorsing that as
a change in purity. 2And you seem to have thes
expertise to opine on that or that was your
view that there was an endorsement, or mavbe I
misunderstood you.

And yet here you're not able to
tell me whether the FDA considers an approval,

ag they did here, to be an endorsement.

MR. DELAFIELD: Objection.

Mischaracterizes test

ot

imony. Relevance and
outside the scope of his declaration.

THE WITNESS: The area I
testified to before I've had a great deal of
experience in at every level with the FDA.

RY MR. POLLACK:
C. Uh-huh.

B This I have not had any experience

know for -- I know that the FDA dceg not

)
fal
o

like to make changes in specifications unless
they believe they are significant. I don't
know what Janet is saying about whatever label
----- labeling change she's talking about.

Q. Well, vou saild earlier that you had

sa Dreier Reporting Corp., A U.S upport Comparny
i Avenue, New York, NY 10022 (212) E57-5558
P.303 UT Ex. 2058
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reviewed the label?

A. I did review the label, vyeah.
Q. Okay. If you reviewed the label,

you saw a discussion about what diluents should
be used with Remodulin?
MR. DELAFIELD: Objection.
Lacks foundation.

THE WITNESS: It -~

5]

MR. DELAFIELD: Outside the

=

gcope of his declaration. Relevance.
THE WITNESS: Well, and bkecause

ol

w

it was outgide the

P
C

{

ope, 1t's not an area

that I would have focused on. I focused on
other parts of the label, and I do know a

good deal about labeling negotiations as far
as NDA approval.

This in citizen's petiticon I
don't -- is an area that I have not been

involved with, not focused on, and I don't

-

have the experience in. What I testified to
I have great deal of experience in. Sorry.
BY MR. POLLACK:
Q. Yeah. Okay. But in regard to
whether or not the FDA endorses statements made

by applicantsz, what's your evidence of that?

Elisa

ier Reporting Corp., A U.5. Legal Support Company

850 Thixd Avenue, New York, NY 10022 {212) 557-5558
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MR. DELAFIELD: Objection.
Mischaracterizes his testimony. Relevance.

THE WITNESS: The applicant
can't make a change without the FDA's
agreement and approval.

BY MR. POLLACK:

C. Uh-huh.
I And when they do that in the

context of a specification, they wouldn't
permit it if they didn't believe it was
gignificant and important enough to do sc.

I have no idea what thig letter i

0

talking about, and I don't even understand the
argument that's heing made here. Again, maybe
if I studied this for a couple of days but, you
know, this is not something I've seen or been
involved with.

G. Okay. But you don't have any
statements, articles, documents, evidencing
that the FDA endorses statements made by
applicants merely because they approved the
change?

MR. DELAFIELD: Objection.
Vague. Asked and answered. Relevance.

THE WITNESS: The FDA dcesn't

Elisa

ier Reporting Corp., A U.5. Legal Support Company
850 Thixd Avenue, New York, NY 10022 {212} 557-5558

2
P.305 UT Ex. 2058
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1 allow change unless they agreed with that
2 change and approved that change That's
3 their job

BY MR. POLLACK:

5 Q. Sure.
8 a. And with respect to specifications

7 and release of batches and all of the pre-NDA
8 work and NDA work, their approval ig reguired
g and that approval is so important that it's

i0 what allows you to sell a new product. That's

11 a big deal

12 Q. Uh-nhuh.

13 2. S0 that acknowledgement by the FDA

14 is important, it has a legal meaning, and it's

15 not done trivially.

16 Q. Okay I understand that.

17 A So --

i8 C. But that's not what I asked you.

19 A. Well, but, again, I have no idea

290 what you're asking me. I'm sorry

21 Q. Oh. I wag asking if you had any --

22 A. I can't say it in any other words.

23 . Sure. I was asking 1if you had any

documentation regarding the statement you just

made. Not -- not your -- not your opinion but

Elisa Dreier Reporting Corp., A U.3. Legal Suppor
850 Thixd Avenue, New York, NY 10022 (212}

2
P.306
SteadyMed v.

t Company
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what -- do you have any documents with those
statements on them from the FDA? Do you have

any other written materials from anyone --
A. Well

Q. -- supporting those statements?

MR. DELAFIELD:

Same objections.

THE WITNESS: There are numerous

documents that define the changes that we
referenced

spoke about earlier, and I've

those, on how sponsors deal with the FDA and
what the FDA reguires.

So, yes, there are documents
that lay out what the FDA requires.

And as I said earlier, the

changes that were made by UTC with respect

to the manufacturing process, the starting

material, those are defined in FDA and ICH

documents as major changes requiring

validation, deocumentation, and ultimately

approval by the FDA.
those documents exist,

So, veah,

I've cited them.

and

BY MR. POLLACK:
Q. Well, actually --
Elisa ier Reporting Corp., A U.5. Legal Support Company
850 Thixd Avenue, New York, NY 10022 {212) 557-5558

2
P.307
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A. This is --

Q. Uh-huh.
A. You know, again, I don't even know

what this is.

Q. This is just a document regarding
the same preoduct that we're talking about in
this case; right?

MR. DELAFIELD: Objection.
\rgumentative.
THE WITNESS: Yeah. Ic's

BY MR. POLLACK:

Q. Yeah. Okay.
A I understand from the title it's

the same product we're talking about, but I

don't know what they're talking about.
0. Okay. Looking back at Exhibit --

what was called Exhibit 2006, the letter from

the --
A, Oh, vyeah.
Q. -- from United Therapeutics to the
FDA .
Ag we discusgsed earlier, there wey
two other major amendments that were made;

right? One regarding the § of the

product and one regarding the location of the

@

P.308

UT Ex. 2058

SteadyMed v. United Therapeutics
iPR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 1504 of 7113



STEADYMED LTD., vg UNITED THERAPEUTICS
Ruffolo, Robert on 08/19/2016

CORPORATION,

g
o
[Ce}
@
%)
[en]
)

MR. DELAFIELD: Objection.

Mischaracterizeg the document.
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TH
correct.
BRY MER. POLLACK:
C. Okay .

were changes

first place,

the spec from 37
amendment? Iz ©

congidered that

A. Sure.
Compound.

Vagu

BY MR. POLLACK:
Q. What'
A. You
cited consider t
They specificall
specifications.
Q. Can y
gays that a chan
ig consi

percent

A. They

MR.

E WITNESS: Yesg, that's

Given that those those
regquiring major amendments in
how do we know that changing
to 98 was also a major

here any indication that they

to ke a major amendment?

DELAFIELD: Objecticn.

e.

s the indication?

the documents that I've

hose changes to be amendment.

y address changes in

can you show me where it

ge in purity from 97 tc 98

dered a major amendment?

wouldn't have listed something

Elisa
950 Third Avenue,

ier Reporting Corp., A

A U.5. Legal Support Company
New York, NY 10022 {212} 557-5558

2
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STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,
Ruffolo, Robert on 08/19/2016 Page

&%)
[
(]

as a change in purity from 87 to 98 percent.
That's not what guidelines do. They talk about

changes in specifications, which that would --

Q. Okay. Can you show me where they
say a change -- in the documents you've
cited -- a change increasing the minimum HPLC
agsay purity is a major amendment?
MR. DELAFIELD: Objection.
Vague.
THE WITNESS: The increasing the
stringency of a -- of a specificaticn is not

s a major

i

a major amendment. What

amendment was the change the process, the

pa
o]

o

change in the starting material. Those are
major changes, and those major changes

resulted in an increase in purity that the

l':j
g
o
-
p
-
o
I3
®
e
<
o))
o]
T
=
o]
<
D
0.

{(Document marked for

identification purposes as Ruffolo
Exhibit 11.)
THE WITNESS: Thank vyou.

BY MR. POLLACK:

Elisa Dreier Reporting Corp., A U.3. Legal Support Company
950 Third Avenue, New York, NY 100 12} B57-5558
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10 UT Ex. 2058

SteadyMed v. United Therapeutics
iPR2016-00006

IPR2020-00769
United Therapeutics EX2006
Page 1506 of 7113



unl

[8)

o]

0

[
ul

[y
[e)]

i
~J

19

20

STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Page 311
Q. Ruffolo -- and Ruffolo 11 is a

document entitled "Patent Owner Response to

etition.®

el

A. Yes.

Q. Have you seen this document before?
4. Yeg, I believe I have.

C. Okay. When did you see this

document?

A. I saw this maybe a year agc. Oh,
I'm sorry. This is the response. This is not
the --

Q. Yeah. I don't want to trick you or

anything.

A. Right. Yeah.

. If you turn te the last page?

A, Yeah.

0. You'll see it's dated July 6, 20167
A. Oh, okay. Sorry. I would have

read this in the last couple of weeks.

0. Oh, okay. Were you involved at all
in creating Ruffolo Deposition Exhibit 117

AL No, I was not --

Q. Okay .

A, .- invelved in the creation of this

document .

Elisa A
950 Third Avenue, New York, NY 10022

ier Reporting Corp., A U.5. Legal Support Company
{212) 557-5558

P.311 UT Ex. 2058
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G.

final

A.

believe

because

where I

I could

G.

Ruffolo

4.

AL

.

document at any time before you wrote your

draft of your declaration?

vou first read in preparation for today's
deposition?

A. Yeg, that's correct

Q. Okay Was there anything in
Ruffolo ion Exhibit 11 that you

disagreed with?

mistakes in Ruffclc Deposition Exhibit

Okay. And had you read this

I don't believe so0 becausge I

my document was submitted on this day
it was the day before a family vacation
don't know 1if

had to finisgh mine. So

read this in advance.

have

Okay.
No.

So Ruffcle Deposition Exhibit 11

Could you be more specific?

Well, did you see any mistakes
gstart with that. Did you see any

117

Elisa Drx
950

ier Reporting Corp., A U.3. Legal Support Company
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STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Page 313
A. Not that I recall.
C. Okay. Did you see opinions or

statements th you thought were maybe just

slightly inaccurate?

A, Can you be more specific on whose
cpinions you're talking about?

C. Yeah. Any of the opinions that
were written in here by -- this was submitted

-- this wasg gubmitted by United Therapeutics.

Al I understand.

Q. Ckay.

A, Yeah.

Q. Were any of the statements in here

-- I assume this was -- these were written by
United Therapeutics attorneys.
lere there any statements in this
document that yeou loocked at and saild, well, I
don't know if I completely agree with --
A. Okay.
Q. -~ that statement?
MR. DELAFIELD: Objection.
Vague.
THE WITNESS: This document, as
I recall, gquotes some opinions from -- from

either Dr. Winkler or from the -- the Board,

Elisa Dreier Reporting Corp., A U.3. Legal Sup
{

pport Company

950 Third Avenue, New York, NY 10022 212} B57-5558
P.313 UT Ex. 2058
SteadyMed v. United Therapeutics
iPR2016-00006

IPR2020-00769
United Therapeutics EX2006
Page 1509 of 7113



unl

[8)

o]

0

[
ul

[y
[e)]

i
~J

STEADYMED LTD., vg UNITED THERAPEUTICS
Ruffolo, Robert on 08/19/2016

CORPORATION,

(0]

L

that Board.

BY MER. POLLACK:

Q. The Bcoard? The Board that's --
that's hearing this case?

A, Many of those I wouldn't have
agreed with

C. Okay .
2. Obviously the opinions that relate

to mine --

Q. Uh-huh.

AL -- my declaration and the opinions
that relate to Dr. Williams' declaraticn I do
agree with.

(OR Okay. 8o there was nothing --

there were no statements in here that United

Therapeutics was advancing that you thought, I

don't -- don't completely with that?
A. Not that I recall.
MR. DELAFIELD: Objection.
Asked and answered.

BY MR. POLLACK:
Q. Let me just -- just wanted to

check one thing with you.

If you turn to page 347

A. Okay.
Elisa Dreier Reporting Corp., A U.3. Legal Support Company
S50 Third Avenue, New York, NY 10022 {212} B57-5558
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STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Page 3215
. At the top of the page, this is

under a heading that says "The '383 Patent
Product is Structurally and Functionally

Distinct from Moriarty's Product."®

A. Yes, I see that.

Q. Okay. Do you know what that means?
A. I believe I do.

Q. What -- what does it mean?

A. "Structurally different” I beliesve

means a difference in the chemical that was
produced as a result of the reaction, and
"functionally® I believe means the clinical or
perhaps patient significance. That's -- that's
my understanding.

C. Ig there a difference between the
approved Moriarty treprostinil product that was
gshown clinically that's different from the '393
product?

MR. DELAFIELD: Objection.
Vague. Compound. OCutside the scope of his
declaration.

THE WITNESS: Not -- not to my
knowledge.
BY MR. POLLACK:

Q. And vou said that -- we were

Elisa U.3
950 Third Avenue, New York, NY 100

ier Reporting Corp., A Legal Support Company
{212) 557-5558

5 UT Ex. 2058
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STEADYMED LTD., vg UNITED THERAPEUTICS CORPORATION,
Ruffolo, Robert on 08/19/2016

Page 316

mentioning

3]

tructurally.

4

Ie there a difference between the

+

structure of treprcestinil as made by the
Moriarty product and the structure of
treprostinil as made by the '393 patent?

A, Yeah. Ag I -- as I indicated,
structure toc me represents the result of the
chemical reaction, and the purity of the
material produced by '393 1s higher and the

levels of all but one of the impurities are

o. Let me ask you a hypothetical.

If the -- here you point out that

MR. DELAFIELD: Objection.
Vague.
THE WITNESS: That's -- veg,
that's from my declaration.
BY MR. POLLACK:

Q. Okay. Iz that a fair
characterization of your declaration that's
made on page 34? A .7 percent difference in
average purity?

A. Yeg, I helieve it is.

lower in the 3393 process compared toe Moriart

the difference in purity is .7 percent; right?

7

Y-

Elisa Dreier Reporting Corp., & U.3. Legal Sup
§50 Third Avenue, New York, NY 10022 (21
P.316
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Q. Ckay. And in your view, is that
being used to show that the '393 product is

structurally different from the Moriarty

product?
A. Yes, 1in that it c¢ontains two-thirds

less impurity than the Moriarty process.
Q. Okay. Let me ask vyou.
If instead of .7 percent

difference, what 1f the difference was

percent? Would that still be a structural
difference, in your view?

MR, DELAFIELD: Objection.
Calles for speculation. Outside the scope of
his declaration.

THEE WITNESS: If it was

percent
reduction. Yeah, that -- that would be
important to me.

BY MR. POLLACK:

Q. Ckay. What about a

percent
difference? Would that be a structurail
difference, in your view?
MR. DELAFIELD: Same objections.
TEE WITNESS: That would be

about a @ percent -- would be, vyezah, B

P.317
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percent reducticn in overall impurities.

Mavybe.
about
BY MR.

Q.

percent

between

would €

view?

I have

about

EY MR.

Q.

that .7

that bo

and one

in

cutoff

+ha
tna

I don't know. I'd have to think
that.
POLLACK:

Okay. What if it were a |

difference in impurity? Would that --
the '333 and treprostinil product,

hat be a structural difference, in your

MR. DELAFIELD: Same objections.
THE WITNESS: Well, certainly if

to think about § I'd have to think

, and I haven't thought about that.
POLLACK:

Do you -- you're giving an opinion

ig a structural difference.

I'm trying to figure out where is
rderline between structural difference
that's not a structural difference.
MR. DELAFIELD: Same chjections.

THE WITNESS: I don't know, but

percent reduction
in purity is. I don't know what the
ig at the low end, but I'm confident

percent reduction in purity is.

P.318 UT Ex. 2058
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BY MR.

numbaer

BY MR.

limit

where

BY MR.

C.

agree that that would be too small a difference

o make a structural difference?

Relevance. OQutside the scope. Lacks

foundation.

if you're asking me can I set the lower

"

limit?

Q.
A.
about that. I haven't thought about that, and

I don't know off the top of my head what it

=d and answered.

POLLACK:
Okay. Are there -- is there a

that I could give you that you wculd

MR. DELAFIELD: Objection.

TH

j£a]

WITNESS: You know, nct --

POLLACK:

I'm telling you, I'd have to think

In your view, is there no lower

MR. DELAFIELD: Objecticon.

THE WITNESS: There is a lower
to everything. I just don't know
it ig off the top of my head.

POLLACK:

Elisa Dre

T [
950 Third Avenue, New York, NY 100

ier Reporting Corp., A& U.3. Legal Support Company
{212) 557-5558
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You haven't thought of that?

[

A. No.
MR. DELAFIELD: Same objections.
BY MR. POLLACK:
Q. What if there were no difference in
the average purity for the Moriarty process and

the '3383 process? How would your

change then?

MR. DELAFIELD: Objection.
Vague. Calls for speculation.

THE WITNESS: Well, first off,
there isn't no difference. There is a
difference in the purity of treprostinil
that's higher and a difference in the
overall level of impurities that are lower
in the '393 process. So the hypothetical
doesn't mean anything to me.
BY MR. POLLACK:

Q. I understand, but I'm asking you to
give an opinion based on my hypothetical and
you're here as an expert. So --

MR. DELAFIELD: Same cobjections.

Y MR. POLLACK:

v}

Q. I'd like to vou do that.
A. So if you're asking me are two

P.320 UT Ex. 2058
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]
W
[N
pt

identical preparations?
Q. Uh-huh.
A. Iz there a difference between two

identical preparations?

Q. But let's say they give around the
same average purity.

Al Then there could be a difference
depending on which contaminant -- which
contaminants are cor aren't different, which
ones are elevated or which are lower, and I
wouldn't know that in a hypothetical example.

C. How come you don't know that?

MR. DELAFIELD: Objection.
THE WITNESS: Because I can't --
MR. DELAFIELD: Calls for
speculation.
THE WITNESS: Because I can't
make it up.
BY MR. POLLACK:

Q. Okay .

L. You're asking me to make up
information that deoegn't exigt and I -- that's

Elisa Dreier Reporting Corp., A U.3. Legal Supp
850 Thixd Avenue, New York, NY 10022 {212 558

P.321 UT Ex. 2058
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STEADYMED LTD., vg UNITED THERAPEUTICS CORPORATION,
Ruffolo, Robert on 08/19/2016 Page 3222

&%)

not how I think.

I referred to as

impurities.

very hi

Q. 50, in your opinion, it's not just
a difference in purity, but also the exact
identity of each of those impurities that --

AL Sure.

Q. -- matters to the claim?

A. Sure.

MR. DELAFIELD: Objection.

Calls for speculation.
BY MR. POLLACK:

Q. Ckay .

A. 2bgolutely. Absolutely. It's what

Just to give you an example. If
WO processes that were different and had
exactly the same purity, but one of them had a
level of one single impurity. It
would be very high that made up all of that

impurity, and the cther one had much lower

FDA, the guidelines, how --

A. Of course.
C. Whether or not that impurity

the -- the characteristic

that would make a difference.

Wouldn't that depend on the

Elisa Dreier Report

950 Third Avenuse,

ing Corp., A U.3. Legal Support Company

New York, NY 10022 {212) 557-5558
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1 mattered? So it may make no difference at all;

[N

igsn't that right?

3 MR. DELAFIELD: Objection.

4 Vague. Incomplete hypothetical. Calls for
5 speculation.
[ THE WITNESS: You know, if the

7 purity was percent and that ﬁ percent was
8 all cone single peak, that would get a great
9 deal of attention by all those groups you
10 said: the FDA, the reviewers, and including
11 the company itself.

12 BY MR. POLLACK:

13 Q. A1l right. But that's not the case
14 for the Moriarty processg?
15 MR. DELAFIELD: Same objections.

15 THE WITNESS: The Moriarty

17 process deoesn't fit your hypothetical
18 example where yvou ask me tc make up data.

139 BY MR. POLLACK:

20 Q. Uh-huh.

21 A. The Moriarty process produces

22 plus fold increase in impurities compared to

23 '392 and that I'm more comfortable with because
24 that's real and not made up.

25 Q. Ckay. Yeah, but I'm just asking

P.323 UT Ex. 2058
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W

Page

opinion go?

FIELD:  Objecticn.

Call

w

for speculation. Outside his expert
evaluation.
THE WITNESS: Well, I mean, as I

said, I can't off the top of my head think

But in the example that you gave

me where you required me to make up data,

is something scientists don't really
do well, at least not good scientists -- we
go on real information like this .7 percent
data, you know -- I have difficulty
answering that question.

And I gave you an example of

made-up data that you requested where it

would make a big deal, a big

I mean, I guess you can ask me to make up
data all day long and I could come up with
lots of silly examples where it would make a
difference. B2And I'm happy to do that if you
like. 1It's just not something I do for a

living.

BY MR. POLLACK:

that weren't real, you know, how far would your

Elisa Dreier Reporting Corp., & U.3. Legal Suppor
850 Thixd Avenue, New York, NY 10022 (212}

2
P.324
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G.

A.

questions

vour time

5:11 p.m.

audiovisu

Ruffolo.

you wish

get it ex

211l right. ©No further guestions.

Thank y

I have

no

Thanks so much for

THE Thank

T:

WITNESS:

Thank you.

THE VIDEOGRAPHER: The time is

j£a]

This concludes today's

al deposition of Dr. Robert R.

We're off the record.
{Off the stenographic record.}

THE REPCRTER: Mr. Delafield, do

a copy of the transcript?

MR. DELAFIELD: if I could

Yes,
pedited.

MR. POLLACK: I need

REPCRTER: What time frame?

POLLACK: Three days.

REPORTER: Do you wish a

DELAFIELD: want one.

POLLACK: BSure. Yeah, I'11

Dre

T -

Elisa ier

g50

Third Avenue,
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Legal Sup
New York, NY {

.
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o

get a rough, too.

MR. DELAFIELD: If I could get
expedited, both the rough and final.

THE REPORTER: When do you want
the final?

MR. DELAFIELD: When can I get

THE REPORTER: Three days.

MR. DELAFIELD: Okay. If that's
the quickest, ves.

(Signature having not been
wailved, the taking of the deposition

concluded at 5:11 p.m.)

Elisa Dreier Reporting Corp., A U.S. Legal Support Company
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DECLARATION UNDER PENALTY OF PERJURY

I declare under penalty of
perjury that I have read the entire transcript of
my Deposition taken in the captioned matter
or the same has been read to me, and
the same is true and accurate, save and
except for changes and/or corrections, if
any, as indicated by me on the DEPOSITION
ERRATA SHEET herecf, with the understanding
that I offer these changess as if still under

cath.

Signed on the day of

ROBERT K. RUFFOLO, JER., PHD
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CERTIFICATE OF REPORTER
YISTRICT OF COLUMRIA }

I, DENISE D. VICKERY, CRR/EMR and
Notary Public, hereby certify the witness was by
me first duly sworn to testify to the truth; that
the foregoing depcsition was taken at the time
and place stated herein; and that the said
deposition was recorded stenographically by me
and thereafter reduced to printing under my
direction; that said deposition is a true record
of the testimony given by said witness.

I certify the inspection, reading and
signing of said deposition were NOT waived by
counsel for the resgpective parties and by the
witness; and that I am not a relative or employes
of any of the parties, or a relative or employee
of either counsel, and I am in no way interested

directly or indirectly in this action.

Denige D. Vickery, CRR/RMR

My Commission expires February 14, 2018
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