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THE VIDEOGRAPHER: Good morning.

This begins Media Unit No. 1 of the

audiovisual deposition of Dr. Robert Ruffolo

taken in the matter of SteadyMed Limited,

Petitioner versus United Therapeutics

Corporation, Patent Cwner, before the Patent

Trial and Appeal Board, IPR No.

the

Rosati

This deposition

law of fi + of Wilson Sonsini Goodrich &

located at 1700 K Street, Northwest,

Washington, DC on August 19, 2016 at

approximately 9:29 a.m.

our

My name is Solomon Francis

court reporter, Denise Vickery, for

Elisa Dreler Reporting Corp. located at

Third Avenue, New York, New York.

For the record, would counsel

introduce themselves and whom they

represent.

MR. POLLACK: Stuart E. Pollack,

DLA Piper LLP(US) on behalf of the

petitioner, SteadyMed Limited.

 
  ier Reporting Corp., A U.S
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MS. CHOKSI: Maya Choksi, DLA
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Piper, on behalf of the petitioner.

MR. DELAFIELD: Bobby Delafield,

Wilson Sonsini Goodrich & Rosati, on behalf

of United Therapeutics and the witness.

MR. MAEBIUS: And Steven Maeblus

from Foley & Lardner LEP on behalf cf patent

owner.

THE VIDEOGRAPHER: At this time,

will the court reporter please swear in or

affirm the witness.

ROBERT R. RUFFOLO,

called for examination, and, after having been

duly sworn, was examined and testified a

Collows:

EXAMINATION

THE VIDEOGRAPHER: Please

proceed, counsel.

BY MR. POLLACK:

oO. Good morning, Dr. Ruffolo.

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 is Robert Richard

  eler Reporting Corp., A U.S. Legal —-W upport Company
2 212} 557-555

P.? UT Ex. 2058
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Ruffolo, and I am the retired president of

research and development at Wyeth and the

self-employed as a pharmaceutical

consultant.

Q. Do you have like a consulting

a

A.

Consulting,

Q. And that's a company that you

the oniy member

A. Yes,

Have you been deposed before?

Yes, I have.

om How many times have you been

deposed oefore?

A. Well, maybe 10.

Cc. ust briefly, can you tell me what

kinds of

were in

two cases of product liability for companies

that IT worked for where I was a company witness

an expert witness in both of those

then the remaining depositions were

isa Dreier Reporting Corp., A U.S. Legal Support Company
50 Third Avenue, New York, NY 10022 (212} 557-5558

P.8 UT Ex. 2058
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Those were patent litigation cases?

Yes, they were.

Okay. And about six depositions?

About -- yeah, about six.

Just to get some

formalities out of the way, I'm going to

mark as Ruffolo Deposition Exhibit 1 the

Petitioner's Notice of Deposition of Robert

R. Ruffolo, PH.D.

(Document marked for

identification purposes as Ruffoio

Exhibit 1.)

THE WITNESS: Thank you.

BY MR. POLLACK:

Cc. And are you in attendance here

today for this deposition in response to

petitioner's notice of deposition?

A. Yes, I am.

QC. Have you testified in any other

you understand thig is a proceeding called an

inter partes review?

A. Yes, I do. Yes.

Q. Okay. Have you testified in any

other inter partes review?

A. No, I don't bel

  i i ier Reporting Corp., A U.S. Legal Support Company
950 Third Avenue, New York, NY 10022 (212) 557-555

P.9 UT Ex. 2058
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Q. In the glx patent litigations that

u testified in, what dic those concern?

A. Do you want the specific company,

law firms?

o. Yean. Yes.

A. Okay. I'll do the best I

Okay.

A. One was Gardiner Roberts and the

drug was an ACE inhibitor and Tandrolapril.

Tandolapril, I think. Trandolapril, I think.

Q. Trandolapril?

think so. I can't be certain. I

remember.

Q. Was that for the brand name company

ox for the generic company that you were

testifying?

A. That one was for the generic and --

QC. Do you remember which company?

A. Yes. It was Novartis. Sandoz,

their generic division.

Q. Okay.

A. Then there

Let me ask you. Was that

  i i ier Reporting Corp., A U.S. Legal Support Company
950 Third Avenue, New York, NY 10022 (212) 557-555

P.10 UT Ex. 2058
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Sanofi-Aventis on the other side

It was Boehrincer Ingelheim.

Boehringer Ingelheim.

So that's why I'm not sure of

drug match. =F dontt remember. That was

first one I did quite a while ago.

OG. Okay. What dic you testify about

case?

A. It was mostly about the R&D process

in that case. I was an expert o: on R&D

process, regulatory requirements, and the FDA.

there was another case. The

law firm was Goodwin Procter. The drug was

Azilect, and I represented the patent holder in

that case, and that the patent holder was Teva,

a generic company, but they do have --

Q. Right.

A. some, as you know I'm sure, they

have a few pranded drugs that they developed.

And then there was --

Q. Let me ask you. What was your

hestimony about in that case?

A. Oh, lt was everything basically.

So I was originally hired -- there were 21

parts to that case. So I was originally hired

A U.S. Legal Support Company
Y 10022 (212

P11 UT Ex. 2058

SteadyMed v. United Therapeutics
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just to do the R&D part, but then I did

ended up doing 17 of the 21 parts. So I did

virtually everything on that.

ion Infringement, invalidity?

A, Yes, and all of the

to stereochemistry and the R&D proces

Tt was a very long case, and that one did

trial.

Who won?

A. We did.

QO. Okay. What about in the ACE

inhibitor case? Who won?

A. That one was settied and I never

asked the settlement terms, but I was teld that

the client was -- was pleased with the

settiement.

QO. Gkay.

A. So that's all I know.

Then I did one with -- and still in

the process -- Perkins Cole on esomeprazole,

and I did, I think, two depositions on that one

and I think IT did two on the one with Goodwin

Procter. And

Q. You were on the generic side then

net the AstraZeneca side?
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i I was on the generic side on that

2

3 . You said you did two depositions.

4 Were there two different cases?

5 A, No, there was one case.

5 and sometimes I de two, and I > know

7 exactly why.

8 Q. Okay. hat was that? What was

3 your testimony about?

io on cryst

Li of moiecules.

12 always the R&D process, FDA regulatic

13 and pharmaceutics in that case a

i4 Cc. let me ask you. Are you an expert

iS on crystal structure? Is that one of your

16 areas?

17 A. Et depends how you describe expert.

128 ing president of research and development, I

19 supervised every single group.

20 Q. Sure.

21 . And these are groups of thousands

22 c .2@ each. So in the pharmaceutics group,

23 be thousand a thousgande people and

24 and I've obviously had to review and

and agse ll that ck. But I also

 
Elisa Dreier Reporeens Corp., A U.S. Legal Support Company$50 Third Avenue, New York, NY 10022 (212) 557-5558
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i had extensive training in physical properties

2 of molecules, physical chemistry, organic

3 chemistry, extensive medicinal chemistry. So

4 Chat's -- so I wouldnic I'ma pharmacologist

5

8 . Right. What that mean, to be

7 a pharmacologist? Does that mean you're

8 basically an animal guy?

9 A. Well, yeah,

io study and discover drugs based

1i of disease, and pharmacology

12 study of drugs in living systems.

13 it's not necessarily animais, but studied

14 drugs personally from the gene all way up

35 te the animal. And then, of course, I am

16 and have always been involved in

17 trial design. So in a sense, I do it

18 from the gene t

19 The work that you personally did in

20 was more animal focused or more

ai gene focused or where would you say your work

22 was?

23 A. It was all of them.

24 s fairly balanced, and

stereochembased on Career was
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am a pharmacologist

deal
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worldwide

which
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ITI

of orga

of
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SS:

ead training.

CS CORPORATION,

Page 15

relationships, which

nic chemistry.

ve managed,

scientists and been

DELAPIELD ;

At Wyeth, it

rqieé discipline

do you

Objection.

The certainly I

ompe Lent

of pharmacology in all

as an

and I am am, indeed

expert in

structure activity

Ls a

Reporting Corp.,
aVverTlue, New York,

complex inihermix
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1) bea oN

between chemistry and pharmacology.

scted my own personal chemistry

laboratories.

BY MR. POLLACK:

Q. How many people working in tnose

chemistry laboratories that you directed?

In the -- muse those

laboratories were in making compounds

primarily for me in my laboratories because I

kept my Laboratory throughout my entire career

in the industry, both in the structure activity

field and in the stereochemistry field.

So those laboratories wouid nave

three or four people,

master's level of person anc

staff, but T also was responsible for all of

medicinal chemistry at Wyeth, ich would have

about 5C0 chemists, and ail ' the analytical

chemistry laboratories, which would have, oh,

maybe 3-, 4 chemi And as you can

imagine,

those areas which often

drug development.

Q. Okay. In other words, you didn't

know the details of everything those 8- ta 960

Lsa Dreier Reporting Corp., Ahel aA \ sort Company
Avenue, New 2} 557-5558

P.16 UT Ex. 2058
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Robert on 08/19/2016

THERAPEUTICS CORPORATION,
1) bea ~I

assume, day to day?

didn't know ail the details

of everything that they were

but ultimately I

decisions wit

even development

groups.

I was

A.

enough involved

kinds of decisic

Q. Okay.

on the advice of

analytical cl

A.

rely on the

ultimately =

ometimes,

and Idisagree,

respect to

had

actually

would still have

was responsib!

arug3 discovery and

came from all

be my personal decisions.

that.

You were the decider?

So I needed to be deeply

the science to make those

I assume, relied

the medicinal and

an executive, would

people arcund me, but
a

to make those decisions and

nok uncommonly, experts

Oo make that

All right.

your patent case

A. Oh, I

 
Elisa Dreier Report

950 Third Avenue,
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'm sorry. Could you remind me
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1) bea ab

i QC. Yes. We were last on esomeprazole,

2 which you were doing with Perkins Cole.

3 A. Perkins Coie. And --

4 . Let me ask you. You said you

5 iked about crystal structure in that case.

8 What did you talk about in regard

7 i structure in that case?

8 . polymorphs, amorphic, amorphous

9 forms. Mixtures between polymorphs and

18 amorphous, X-ray crystal, X-ray

it erystailography, KRPD, Raman spectra. All of

12 the technologies involved in determining

13 structure and the pharmaceutics

14 involved in formulating crystal structures, and

35 there were other. Also, of course, as I said,

16 the R&D process and regulatory process and

17 Okay. All right. What'

18 your List’

i9 Oh. There is a case that just

20 happens on a drug that I discovered and

21 id the patent on where I testified both as

22 QXE 2 or a former employer as well

23 sclentificaliy on the crug. The

24 drug is called carvedilol and the law firm was

 I don't remember the other

 
Elisa Dreier Reporting Corp., A U.S. Legal Support Company

$50 Third Avenue, New York, NY 10022 (212) 557-5558

P.18 UT Ex. 2058

SteadyMed v. United Therapeutics
1PR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 1214 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1215 of 7113

ul

ToLU

he

pt ~t

bo tad

STEADYMED LTD., vs UNITED

Ruffolo, Robert on 08/19/2016

 THE 
 

In fact,

Q. Fisn & Richardson?

A. > that's right.

the patent holder,

invoived every single a

the first day that I

and that inciuded, well,

TIRAPEUTICS CORPORATION,

that's still ongoing and --

on benalf of

And that

of that drug from

it until even now

everything.

on Were you the inventor on the patent

in that case?

Yes.

QO. So are you an expert in that
case

or you're testifying as the fact witness --

A.

A. Both. Because

employee and obvicusly I'm the world's

on that drug and so --

be a very, very important,

I mean,

treated. It's now the

this disease. So -- soe

Q. What's the patent

that was invented?

 
Reporting Corp., A

New York, NY 

ana that turned

standard

was a company

expert

out to

highly visible drug.

that drug changed how heart failure is

of care for

to do both

about? What is

U.S. Legal
10022

P19
 

UT Ex. 2058

United Therapeutics
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The patent ils about cong

heart failure.

Well, tk
CO

A. contention in
=

is that the drug, which is

among many other activities that it

which are relevant to

discovered in my laboratory -- my 1

at the time was obvious and, of

blockers at the time and still are

contraindicated by the FDA and that

most.

And so the company

that -- and I don't remember i

my deposition a few months ago,

remember -- is arguing that it's

° £ scourse, how could it be obvious

contraindicated? And, of cour

internal notes of all of the opposi

at that time GlaxoSmithKline,

that time,

thought it would

as the person wh

 
o

P.20

warning against th

obvious.

CORPORATION,
17 ho oO

e

that case

a beta blocker,

all ofhas,

heart failure,

a

t
s

e use of

And,

if it's

nad

tion within

who was my

against ceveloping that

Kill people.

had

sa Dreier Reporting Corp., A U.S. Legal Support Company
Q Third Avenue, New York, NY 10022 (212} 557-5558

UT Ex. 2058

United Therapeutics
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17 ho He

i live ail that and waking up every morning

2 thinking everybody says I'm going to kill

3 people with this drug in these clinical trials

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

5

5

7 A. So that's basically what my role

8

9 . Is the patent on the chemical?

io . he patent is the use in neart

Li

12 . Use in heart failure. Okay.

13 ~~ which is mainly what the drug is

14 It wasn't invented for that reason.

15 Someone else invented the chemical;

16

17 Another person synthesized -- first

18 synthesized that and and the use was in

i9 dispute for a number of years. And when my

20 laboratorie | as the senior vice

at ‘eside in the company at that time, but my

22 laboratories were pointing us into the

23 direction of heart failure, and that wasn't a

24 very popular decision given, again, the FDA's

 contraindication for drugs like that in heart
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failure.

So it was quite

Situation for 17

loved every minute of it,

have a lot of friends until

the

Your role in that

uy the clinical trials

your role?

A. It was everything.

everything.

discovery work. I
was

wrote

early

every

clinical trials.

QC. And are the

There may be, but

t coming to mind.

Okay.

That'sSorry.

cOMmMLng right now.

 
Reporting Corp., A

e, New York, NY

THERAPEUTICS

the

Wall Street Journ

was

on the team.

CORPORATION,
go @ (Q D ho Ny

years, although I

but that drug did not

FDA approved it

al

in

what wasOr

My role was

preciinical

In fact,

re any other

I'm not

all I'mthat's

U.S. Legal Support Company
(212)10022 212} 557-5558

P.22 UT Ex. 2058
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Ruffolo, Robert on 08/19/2016 Page 23

them I don't even know yet

E knew that they fall in my

and -- and so there are two

Q. Other than this particular

proceeding that we're doing richt

done any other work for United Therapeutics?

A. No, I have not done anything with

United Therapeutics before.

Q. Okay. Go this is

litigations or amything e

A. No, nothing on any.

Iive ever had any contact with

Therapeutics before.

Cc. And what about with

law firms that are present here on behalt

United Therapeutics, either sy & Lardner or

Wilson Sonsini? Had you worked with them

before?

A. No, I had not.

When did you first cet
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I believe it was April of last

Q. April 2015?

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

period.

Q. And how did you get

A. I was contacted by Mr. Delafield,

and that's how I got contacted.

what's your hourly

Q. And that's what you're being paid

in this case?

is that what you were paid

in -- approximately in your other cases as

Of the recent ones,

that.

About how much less?

400 I think.

CG. Do you have an idea how much time

you've spent working on this IPR?

i ier Reporting Corp., A U.S. Legal Support Company
50 Third Avenue, New York, NY 10022 (212) 557-5558
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VS UNITED

Robert on 08/19/2016

THERAPEUTICS CORPORATION,

would guess between 30 and 40

nia oat, the 30 to 46?

I'm guessing.

something

Q. Okay.

Sonsini or United or Foley &

invoice?

A. I

invoices, I

Q. Okay.

how much the

MR

Relevance.

THE

have totaled between

dollars maybe.

BY MR. POLLACK:

Q.

maybe 60

A.

in that and --

than 30 or

Q. Okay.

that.does

 
  

950 Third Avenue,

in that

sent

think.

invoices

and

40 nours.

ier Report

range, plus or minus.

Have you sent either Wilson

Lardner an

Wilson et al. two or three

Could be four.

Do you have an estimate of

totaled?

DELAFIELD: Objection.

WITNESS: i cues

30 and 4¢ thousand

sounds more like

expenses included

so it could have been more

I just Gon't remember.

Somewhere between 30 and 60;

sound fair?

ing Corp., A U.S. Legal Support Company
New York, NY 10022 (212) 557-5558

P.25 UT Ex. 2058
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I'm not sure it would be as high

Okay. 30 and 50?

Maybe.

Okay.

i'm sorry. I meant to say

something at the beginning and I forgot.

IT have one change in my expert

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

Q. Okay.

ag --

you what. Let's

till then?

bring out the expert report

and I'll ask you about that.

Okay.

MR. POLLACK: I'm going to mark
Q

as Ruffolo Deposition Exhibit 2 UT Exhibit

2023, the curriculum vitae of Robert

Ruffolo.

(Document marked for

identification purposes as Ruffolo

Exhibit 2.)
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go @ (Q D ho ~I 
Thank you.

BY MR. POLLACK:

Q. Can you confirm

your CV?

A. Yes, this is my cv.

Q. Okay. Are there any corrections

you want to make to the CV?

Not -- not that IT know of.

And if you can turn to page 13 in

Okay.

Io just wanted to look at the

ness in Lawsuits."

So the first two cases, one is a

SmithKline Beecham litigation?

A. Yes.

Cc. Okay. And the second

Pharmaceuticals litigation?

A. Ye

those both product liability

kinds of cases?

they were. They were the two

you mentLloned?

i ier Reporting Corp., A U.S. Legal Support Company
950 Third Avenue, New York, NY 10022 (212) 557-5558
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Ruffolo, Robert on 08/19/2016

 THERAPEUTICS 
 

mentloned

What was the

about?

A. Well,

litigation. The so-called

Pen- Phen?

@s

earlier,

CORPORATION,

yes.

SmithKiine Beecham one

that was the diet drug

Fen-Phen.

What was your testimony about

that cage?

witness?

both awas fact

expert witness because it

of autonomic pharmacology and s

roles.

C. Okay. Were you

the development of Fen-Phen?

A. 3 19, mo. SmithKiine

made phentermine, and I

hit the market before was

QO. Uh-huh. Yeah,

Oxay.

Was

in the organization,

indirectly acting sympathomimetic amine,

 
New York, NY 

witness

involved

the highest ranking

Reporting Corp., AU.
10022

Were you an expert or a Fact

and

Q

at

Beecham

think that drug maybe

born.

right.

So why did they involve you

scientist

and the phentermine is an

and

8. Legal 
P.28 UT Ex. 2058

SteadyMed v. United Therapeutics
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STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Pa

  
 

(Q D ho oO

that happens to be one of my fi

expertise and so I was both a fact witness and

witnese.

And what did you do in

basicaliy the same type

role. I was the president of reseaz

development and, as I

and -- and so I was cbviously

in the company, but it's also an area

knew a great deal about.

pharmacological as well as cli

CQ. And then we have

litigations. Those are the first two that you

and I

QOpa

Gardiner Robe

And the second

Procter one?

A. That's correct.

Okay. I see the other

aren't listed.

Elisa Dreier Reporting Corp., A U.S. Legal Support Company
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Ruffolo,

when I made this

Robert on 08/19/2016 og ® (Q D le 2

know what

one, and those others are very

recent and so I probably haven't added -- I

just Gidn't add it yet.

jay.

maybe a

don't

reiatively current,

ina

kay.

aimost all

issued by a judge saying you

Io don'tt

Do you know when this CV was

t updated?

's gee what publication

year or two ago. Being
4

publishing so much anymore and

get updated as frequently.

know when it was, but

but T haven't updated

iittie while.

You didn't have a chance to

itications?

- don': know

of them, I had to sign some

can't

‘Lose anything about it and so it't@ -- I'm
+

not sure I

cases

think, all still

Tim allowed to

 
Elisa Dreier Report

950 Third Avenue,

was allowed

do

to list it. These were

that were finished

engoing, and

that.

“2

update your CV

T.s
ing Corp., A U.s.
New York, N¥ 10022

P.30

Legal Support Company
(212) 557-5558

UT Ex. 2058
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do you -- do you update your CV yourself or

have someone do it for you?

Now I de it myself.

Q. Back when you were in at Wyeth, you

had someone do it for you?

A. Well, I had an army of -- of

asSistants and so I didn't have to do that

Okay. Let's mark a third exhibit,

which will be your declaration.

Okay.

(Document marked for

identification purposes as Ruftioclo

Exhibit 3.)

THE WITNESS: Thank you.

BY MR. POLLACK:

Q. All right. Ruffolo 3 is titled

declaration of Robert Ruffolo 3 is entitled

"Declaration of Robert FR. Ruffolo, Jr., Ph.D.

in Support of Patent Cwner Response to

Petition."

Can you just ify for me that

is the ceclaration that you submitted?

this is my

i i ier Reporting Corp., A U.S. Legal Support Company
950 Third Avenue, New York, NY 10022 (212) 557-5558

P.34 UT Ex. 2058
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(Q D Le Ny

there any corrections that you

like to make to your --

page 26,

apologize. aught this in the penultimate

draft and I fo. bt add it.

On page 26, five

bottom.

Uh-huh. This is

Yes, and on

"coxic to humans, and yet may not

identified." It should read *and

would be identified.”

And I found that. and I just failed

ro that through in the final draft.

So it should read "and yer still

identified or qualified."

Okay. Can you do me a favor?

you read the whole

language for the

A. Yes. re Ss it start? Okay.

"Based on the present FDA and ICH

guidelines, a potentially toxic impurity that

Ls not demonstrated to be a risk in animals,

 
isa Dreier Reporting Corp., A U.S. Legal Support Company
50 Third Avenue, New York, NY 10022 (212} 557-5558
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STEADYMED LTD.,
Ruffolo,

was oniy that one corre

ccou

UNITED THERAPEUTICSVS

Robert on 08/19/2016

in a drug

exposures up to 1 milligram ¢f

could,

sctiil

int

identifi

be toxic to humans,

ed and qualified -- st

identified and qualified.”

draft?

SoG not

Can I write that correcti

Sure.

in case weJust

Yean.

(Marking) .

So it's

"Sriii" word

-~- could still be present"?

"And yet may stiil be

Lim sorry.

You didn't?

I was -- I was correct

ection on that

- "not need be "3

 
vr Reporting Corp., A U.S.
Avenue, New York, NY 10022

P.33

"could"?

Legal S
{

CORPORATION,
Labgo @ (Q D

and yet

ill be

on on this

corrections;

"Could

identified

. There

one line.

till."

ron
“BOIS

upport Company
212} 557 8

UT Ex. 2058
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Q. Okay. Could you do me a favor

then? ¢ you read the sentence as you would

like it --

A. Okay.

oO, -~-- to be --

Sure.

into the record?

Okay.

"Based on the present FDA and IC

guidelines, a potentially toxic imourity that

LS not demonstrated to be a risk in animals,

could be present in a drug substance at a level

resulting in exposures of up to 2 milligram per

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

and yet may Stlll be qualified -- identified

and qualified.*

And whe discovered that error?

I did when I was reviewing my

declaration.

declaration

drafted?

A. About a year aco, I put together a

draft of this declaration by myself and sent it

to Mr. Delafield.

that's before you gaw any

  i i ier Reporting Corp., A U.S. Legal Support Company
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a year ago would mean that would be before

Saw any dec -- at that time had you seen

declaration of Professor Winkler?

A. Iomay have. I may have.

o. Okay.

A. Tt would have been around that time

when I would have first reviewed that and I

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

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

seen the decision of the Patent Trial and

Appeal Board regarding institution of this

review?

A. Again, I t scail if I did or

didn’t at the time I prepared the firet draft.

I just don't remember.

Q. Did you -- did you revise the draft

after that?

h, probably 20 or 30 times.

QC. Did Mr. Delafield suggest revisions

to your draft?

MR. DELAFIELD: Objection.

Just -- just caution the witness not to

disclose any privileged communications

between us, So...

2 WITNESS: Not much. This

ier Reporting Corp., A U.S. Legal Support Company
950 Third Avenue, New York, NY 10022 (212) 557-555

P.35 UT Ex. 2058
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STEADYMED LTD., vs
Ruffolo, Robert or

my draft a

Therany.

sentences,

certainly

BY MR.

Qe.

page 10 par

A.

Cc.

paragraphs?

That's

me or made

attorney an

that on my

after that

revised ove

I Go draft

word is exa

fact that I

Bo

C.

pointed us

 
Elis

$50 

nd his suggestions were few,

Dreier Reporting Corp., A U.S.
Third Avenue,

UNITED

1 08/19/2016

 THERAPEUTICS CORPORATION,
 

if

e might be a couple of legal

but that's that Isomething

wouldn't understand on my own.

POLLACK:

Right. For example, if you turn

agraph 18 and coing through

Un-nuh.

-- page 12, did you draft those

Yeah, that's what I was referring

where -- where he would have helped

suggestions because T am not an

d would not have been able to do

Own.

Having said that, I in every draft

was added, which was early on, I

gv and over. That's how I operate.

after draft after draft until every

ctly the way I want it, degpite the

missed the correction, and so

that I“~~ gO, yes, was helped with

Other than the correction you

to in paragraph 56, are there any

TO
Legal

10022

P36
New York, NY  

UT Ex. 2058

United Therapeutics
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STEADYMED LTD., vs UNITED THERAPEDTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Page 37

  
 

other corrections that you'd like to point out?

Not that I'm aware of.

there any other opinions

case that you'd like to express

as you sit here today that are not in your

declaration?

I've read so many things.

don't recali that there aré other opinions. I

was asked to deal with long-felt need and that

was pretty much what m my task was and so

that's what I fecused on, but TF am familiar

with other aspects that I've -- you know, based

on my reading.

QC. Okay. But as you sit here today,

there are no other opinions that you intend to

provide in this case other than what's in your

declaration?

This is what I was asked to

testify about.

QO. Okay. And by "this" we're

referring to

A. This document. The contents of

RuEfolo Exhibit 3?

Correct.

Elisa Dreier Reporting Corp., A U.S. Legal
950 Third Avenue, New York, N¥ 10022

P.37 UT Ex. 2058
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Ruffolo, Robert on 08/19/2016 Pa

  
 

38(Q D

As you said, this is a report on

Ls

t's your understanding

long-felt need? What is that?

A. Well, again, not being an attorney,

my understanding of long-fe i Ls 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.

Q. You said it had

Significance to whom?

A. Wel] I'm ¢ LL to an

don't know that it applies to any individua

case in terms of your general

Q. Well, do you know,

long-felt need to be

recognized or understood in the art?

A. I don't understand.

Maybe I used too many patent terms.

joes a long-felt need need to be

something that other peopie felt a need for?

MR. DELAFIELD;: Objection.

Vague.
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THE WITNESS: Could -- could you

define “other people" for * l'm sorry. If

just --

BY MR. POLLACK:

Q. Well, besides yourself,

example.

MR. DELAFIELD: Same objection.

THE WITNESS: I would assume

omebody would have to think it was an

improvement or -- or a significant change.

BY MR. POLLACK:

Q. I'm not asking about an

improvement.

tLong-felt need. That's like a

yearning for something. Would that be a fair

way to describe it?

MR. DELAFIELD: Objection.

THE WITNESS: I suppose that

would perhaps be -- be something that

would -- would represent a long-felt need.

BY MR. POLLACK:

Q. Okay. Do you know when the '393

patent was filed, was there -- have you

identified anyone who expressed a desire or

i i ier Reporting Corp., A U.S. Legal Support Company
950 Third Avenue, New York, NY 10022 (212) 557-555
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(Q oD HS 2

need that was addressed by the patent?

Well, based on almost 49 years of

experience in the industry dealing with

FDA, the FDA is a& ¥ hi c

level of purity

and -- and obvicusly

patients, and so that

long-feit n

Okay. But did you identify anyone,

in the FDA or elsewhere, who stated

or expressed a need or desire for a purer

treprostinil

MR. DELA Objection.

Compound and vaque.

THE WITNESS: The FDA in general

looking for the highest level of

specifically they do so

are exquisitely potent

on a chronic basis where exposure

=o -- to impurities, especially those that

are structurally related to the drug, have
"

same pharmacophore, we call it, and that
a

going to be given for the life of the

patient and, therefore, exposure would be

over

isa Dreier Reporting Corp., A U.S. Legal Support Company
50 Third Avenue, New York, NY 10022 (212} 557-5558
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For those types of drugs, they

re especially interested in higher levels

of purity and lower levels of impurity.

BY MR. POLLACK:

Oo. Now, you understand when this

patent was filed, treprostinil was an approved

drug being used by patients; correct?

A. Yes

MR. DELAFIELD: Objection.

Vague.

BY MR. POLLACK

Q. Okay. Now, my question, which you

really didn't answer, was: Did you identify

anyone at the FDA or elsewhere who expressed at

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 LE it's already in the market,

and T've had to deal with that before as

And -- and they're especially

receptive to that with drugs that are
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exquisitely potent and drugs that are given

on a chronic basis, and so that's -- and the

fact that they allowed the specification to

change indicates to me that they believed

that this was a significant change.

BY MR. POLLACK:

CQ. 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 -- IT 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 can 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

Significant, they did so and chanced the

specification.

BY MR. POLLACK:

Q. So the FDA changed the

specification?
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(Q 1D HS Ww

A. Ultimately you can't change a

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?
2

A. They approved the change that

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 69

and in particular I'm looking on page 34 of

your declaration, Exhibit 3.

A. Okay. 69 I think starts on 30 --

Rignt.

Which page would you like me?

QO. I'd like you to focus on 34 but,

you know, feel free to read whatever you need

fo read.

A. Okay.

Q. I'm going to ask you adout the

first full sentence on 34, which reads:
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course of

UNITED THERAPEUTICS  CORPORATION,VS  

Io have repeatably -- excuse me.

"T have repeatedly observed during

that the FDA balancesmy career

strong desire for the hichest levels of

purity against the practical need for a company

to be

reliabil

A.

QC.

abie toa manufacture the drug product

ity" -- I'm sorry.

Rellably.

Reliably. me read the whole

sentence again.

Q.

the

their strong desire for the highest levels

purity against the practical

to be

Course

abie

Okay.

"TI have repeatedly observed during

of my career that the FDA balances

of

for acneed mpany

to manufacture the crug product

reliably." 
  ier Reporting Corp., A U.S.

950 Third Avenue,

Did I read that

Yes, you did.

Oxay. Finally.

You still agree with that sentence?

Oh, yes.

Okay.

Yes.
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Doesn't that sentence mean tnat the

going to insist on the highest

sible 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:

Q. What's incorrect about it?

A. Your -- your description left out

the fact that the FDA can, in fact, insist that

you increase purity.

oO. Did the FDA do that in the case of

greprostinii? Did they insist that UT increase

purity?

A. ZIodontt know.

MR. DELAFIELD: Objection.

Compound.

THE WITNESS: feah, ZT don't know

whether they did or did not.

BY MR. POLLACK:

Q. Do you know if anyone else insisted

that United Therapeutics increase purity?
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Iodontt know if

insisted on it themselves.

wanted to do that because

to the FDA, and after a

significant rebuttal by the

as with any submission

agreed and approved that

Q. Let me ask you

I can always puri

ust by purifying it

isnit that go?

MR. DEL

Vague.

THE WITNESS:

no.

BY MR. POLLACK

But in many case

Now, one

doing that is when I do tha

expensive and, two, it decr

correct ?

MR. DELAPIELD:

of foundation.

= WITNESS:

 
ler Reporting Corp.,

950 Third Avenue, New
 

LAPERUTICS

Uris

to the FDA,

again and

AFIELD:

York, N

CORPORATION,

ited Therapeutics

They obviously

they took the issue

long review period and

FDA, as is normal

the FDA

change.

fy a drug further

again and again;

Objection.

Not necessarily,

3 can; righ?

reason

tL, one,

eases yield;

Objection.

Not necessarily.
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BY MR. POLLACR:

Q. But in many cases?

MR. DELAPTELD: Same objection.

THE WITNESS:

yes. That can happen.

BY MR. POLLACR:

C. And that's one reason that

scientists need to balance purity against other

manufacturing considerations; correct?

MR. DELAFIELD: Same objection.

THE WITNESS: Twas not talking

about scientists. I was talking about FDA.

BY MR. POLLACK:

Q. Okay. Well, what about scientists

What's your opinion about scientists?

A. 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

involved in this at all?

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: Could you be more

specific in -- in what you're asking in

"this ” 2
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  a®w 3 be

—~W upport Company
212} 557-555

P.47 UT Ex. 2058

SteadyMed v. United Therapeutics
1PR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 1243 of 7113

ule5; an mm



IPR2020-00769 
United Therapeutics EX2006 

Page 1244 of 7113

ul

Oo 
 

950 Third Avenue, New York, NY 10022 (212)

STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Page 48

BY MR. POLLACK:

7

Q. Well, you just made t!

a vast majority of scientis

A. Would not.

Oo. ~~ would not be involved in this at

So T'm asking -- I'm just following up on

language you used.

What are you referring to? Who

would be involved?

MR. DELAFIELD: Same objection.

THE WITNESS: There could he

scientists in the -- in the la

the laboratory level. Scientists in the

kilo plant. Scientists in the scale-up

facilities. 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.

BY MR. POLLACK:

QO. Okay. Looking at only thoge

scientists you've just identified, would it be

the >t) those scientists would balance

manufacturing and other concerns against higher

purity?

MR. DELAPIELD: Objection.
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Vague and lacks foundation.fe

2 THE WITNESS: Most of those

3 Lentiets ti I mentioned wouldn't have

4 any idez th Lm & that additional

5 purity would have on the practicality and

5 expense because they don't work -- ¢1

7 majority of wnat I listed --

8 large-scale manufacturing facilities.

9 BY MR. POLLACK:

16 Q. Okay. Nell, whic tLentists would

ii know about that impact?

12 A. Inside manufacturing facilii

13 process research chemists, and they make

Be as estimates of the cost of adding a purification

15 of course, some purification steps

16 They don't ail increase. Many

17 but they don't all.

he Oo Aré you a process rese

19 Process research

20 chemistry reported > me

at chemists and the process

22 c the

23 Taney all reported to me.

24 Q. Well, you were

 company #0 everyone reported
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1) un oO

fe

2 development.

5 the scientists?

5 : fot the company.

7 Q. Sure. But all the scientists

8 reported to you?

9 A. There are some scientists in the

Lo manufacturing facility that did not report to

Li me.

12 Q. Okay. But my question was: Are

13 you a process research chemi

14 A. I have extensive training in

iS chemistry, but I am nok a process research

16

17 Okay. Let me ask you.

he Oo However, those decisions, as I said

19 earlier when we were talking about another

20 j : were mine, and ii I was

at 1 5 a = decisions and

22 making them.

23 Q. So when you mace those decisions,

24 didn't -- didn't you balance purity against

ifother manufacturing concerns?
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you could turn to pace 12 in

your declaration, Exhibit 3, paragraph 24.

A. 24, yes.

Q. And you say there:

"T understand that SteadyMed's

expert, Dr. Winkler, in his declaration has

Opined that a POSA" -- do you understand that

to be a person of ordinary skill in the art?

A. Yes, I do.

QO. Let me start it again then.

"IT understand that SteadyMed's

expert, Dr. Winkler, in his declaration has

opined that a person of ordinary ekill in the

art would have 'a master's degree or a Ph.D. in

medicinal or organic chemistry, or a closely

related field. Alternatively, a person of

ordinary skill would include an individual with

a bachelor's degree and at least five years of

practical experience in medicinal or organic

chemistry. '*

Do you disagree with that

statement?

I do disacree with that
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STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Pa
17 Ui bo

hn 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 hich level. I consider

I have not seen

make these kinds of

type

chemistry. I would have had the level set

higher.

Winkier's level

I believe it's too low based on my

working in the industry and that I

set that higher.

Okay. Let me ask you then.

Tf ne had written that a person of

in the art would have a Ph.D. in

medicinal or organic chemistry, or a closely

id, would you agree with that?

EF would agree with that based on my

experience on the types of people that actually

do this work because I've manaced thoge pe

isa Dreier Reporting Corp., A U.S. Legal Support Company
50 Third Avenue, New York, NY 10022 (212} 557-5558

P.52 UT Ex. 2058

SteadyMed v. United Therapeutics
IPR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 1248 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1249 of 7113

ul

ToLU

he

pt ~t

bo tad

bo iB

NO in

STBEADYMED LTD., vs UNITED THERAPEDTICS CORPORATION,
Ruffolo,

 
Elis

 

Robert on 08/19/2016 Page 53

for many, many years.

Q. Then let me ask you.

Under that -- oh, what about the

next, his alternative? i Gisagree that an

individual with a bachelor's and £: years of

experience would be skilled enough?

I have

MRE. DELAFIELD: Objection.

Vague.

THE WITNESS: Tf have not

observed in my experience someone wit

bachelor's degree and five years of

experience to be capable of judging

making decisions based on that kind

chemistry.

And if I could add, while I

‘ee with the -- with what we just

a Ph.D. in medicinal

chemistry or organic chemistry, I don't

pelieve that's sufficient either.

I would add several years of

experience in the pharmaceutical industry on

top of that. A gradu

chemistry or medicinal chemistry couldn't

judge this type of chemistry in real life in

 Dreier Reporting Corp., A U.S. Legal Support Com 950 Third Avenue, New York, NY 10022 (212) 557-555

P.53 UT Ex. 2058

SteadyMed v. United Therapeutics
1PR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 1249 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1250 of 7113

fe

ul

ay ¢

he

ba No

ee

Be as

et ui

KB OV

pt =

he Oo

be VE

bo tad

STEADYMED LTD., vs UNITED THERAPEDTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 aa

 
  
 

(Q oD UT Bs

the pharmaceutical industry.

BY MR. POLLACK:

Okay. Now, it says "a Ph.D. in

organic chemistry, or a closely

In your view, what wouid be

appropriate closely related fields?

A. Pharmaceutical chemistry,

analytical chemistry, stereochemistry, physical

chemistry. Another specialized field is

physical pharmaceutics.

Q. Anything ¢

A. That's all that's coming to mind.

There may be others.

Okay. Am I correct then that you,

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

chemistry or organic chemis

chemistry or analytical

pharmaceutics or -- or even pharmaceutics;

that correct ?

A. No, I hax axtensive training in

all those areas, but I do not have a Ph.D. in

that area. I have a Ph.D. in pharmacology.

Rignt. Okay. So you wouldn't meet
ae3

"44

ordinary skill in the art that
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CORPORATION,

we were just discussing, this standard?

MR. DELAFIELD: Objection.

Vague.

THE WITNESS:

also indicated experience in the

pharmaceutical industry as being required,

and in that regard, I believe I would be a

POSA.

BY MR. POLLACK:

Q. Okay. the Ph.D.

that you required?

A. Not -- net £

"or related Field." My Ph.D.

pharmacology dealing with stereochemistry and

gstiructure activity relationships, and I

hose to be highly chemistry-dominated

and that would fit in a closely

Rut when TIQ. Okay. asked you which

fields you would include, you didn't include

pharmacology.

MR. DELAFIELD: Objection.

Asked and answered.

BY MR. POLLACK:

Q. Is that fair?
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(Q D uw fon)

chat

that would fit a POSA.

o.

A. Just -- just pharmacology without

these qualifications that I just listed for

you, I would not list a Bh.D. only in

pharmacology without the qualifications, which

I do have.

QO. Okay. Yeah, let me make sure TI

understand then the qualifications.

So it's a Ph.D. in pharmacology

plus what? What else would you need?

A. Plus experience i tructure

relationships and stereochemistry,

my case would -

that description, and I suppo

There are pharmacologists that have

experience in analytical chemistry and go on.

Do you haye experience in

C.

analytical
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1) un ~I

i In addition to having managed

2 hundreds of medicinal -- of analytical

3 chemists, I have taken as part of my training,

4 both as an undergraduate in pharmacy school and

5 as a graduate student, physical chemistry,

8 analytical chemistry, pharmaceutical analytical

7 chemistry, Quantitative analytical chemistry,

8 and obviously a great deal of medicinal

9 chemistry and organic chemistry.

io Q. Okay. didntt ask you earlier.

ii worked om any other --

12

13 other inter

i4

15

16

1?

18 And there you say that in forming

19 your opinions, you've reviewed several

20 documents.

at Who provided you with those

22 documents?

23 compilation of the documents

24 was sent to me by Mr. lafi 1, out most of

these documents were documents that I
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identified early in the preparation of my first

draft of this report.

Q. Do you recall which documente you

identified and which ones Mr. Delafield

provided?

 MR. DELAFIELD: Objection. To

the extent it discloses communications, I

instruct you not to answer.

THE WITNESS: So ET should not

answer?

MR. DELAFTELD: Well, you're

which I

MR. POLLACK: is an expert.

He's not a fact witness.

MR. DELAFIELD: T know but --

MR. POLLACK: So I'm asking the

basis of his, you know, reliance. If he

relied on your stuff, that stuff is not

privileged.

DELAFIELD: Okay. But

can answer in terms of what he provided.

THE WITNESS: I provided

documents from the FDA, from the ICH, some

references related to the FDA, documents

7 oa«me
  i i ier Reporting Corp., A U.S

950 Third Avenue, New York, N¥ 10022 (2412) 557-5
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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:

Oo. Which documents had to do with the

effects of trace impurities on patients?

DELAFIELD: Objection.

Vague.

THE WITNESS: There is a

document on penicillin contamination,

cephalosporin contamination, bacterial

contamination --

component contamination.

BY MR. POLLACK:

Q. E. coli component?

And that was in insulin?

That's correct.

And the penicillin contamination,

that was in other antibiotics?

MR. DELAFIELD: Objection.

THE WITNESS: I'm sorry. Could
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BY MR. POLLACK:

CORPORATION,

Q. The penicillin contamination, that

was concern for other antibiotics?

No.

Oh, that was concern

For any

MR. DELAFIELD:

Vague.

THE WITNESS:

any drug manufactured by a

makes -- that also makes a

analog.

BY MR. POLLACK:

QO. Okay.

for which

Objection.

concern for

company that

enicillin

As far as you know, United

Therapeutics doesn't make any antibiotics;

correct?

Iodontt know.

You don't know?

Q. ve you aware at all

drugs --

A. i'm sorry?

Q. Are you aware at all of
mt

United Therapeutics
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E'm only aware of this, of this

product.

Q. Okay. So you're not aware that

orostinil is the only drug substance that

by United Therapeutics?

A.

MR. DELAFIELD: Objection.

Lacks foundation.

THE WITNESS: I don't know very

much about United Therapeutics beyond this

product and -- and this litigation.

BY MR. POLLACK:

Q. And you 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:

QO. Okay. And you didn't look inte

whether or not United Therapeutics works with

any other kinds of bacteria?

MR. DELAFIELD: Objection.

THE WITNESS:
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MR. POLL >: I'm going to mark

as Ruffolo Exhibit 4 document also called

Exhibit 1001 in the . Tt's US patent

number 8,497,393.

(Document marked for

identification purposes as Ruffocio

Exhibit 4.)

THE WITNESS: Thank you.

MR. DELAFPIELD: Thank you.

BY MR. POLLACK:

QO. T asaume you reviewed this patent

thoroughly in forming your opinion?

Yes, I did.

at

QO. Gkay. If you could turn to the

claims of the patent, they begin at column 17.

Now, do you see claim i there?

A. 2 I do.

Qo. Tell me, how many compounds would

you say are claimed in claim 1? Do you have

estimate?

MR. DELAFTIELD: Objection.

Vague. Calis

i i ier Reporting Corp., A U.S. Legal Support Company
950 Third Avenue, New York, NY 10022 (212) 557-5558
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THE WITNESS: There are many

compounds. I have no idea how many. I

couldn't estimate, but there potentially are

many .

BY MR. POLLACK:

Millions?

iIodontt know.

You didn't look into that?

I didn't look into the number of

No, I did not count them.

But it's at least thousands;

fair?

MR. DELAFIELD: Objection.

Lacks foundation. Calls for speculation.

THE WITNESS: it's a gocd many

compounds. I dontt know the quantitation.

BY MR. POLLACK:

om Okay. Well, you're an expert in

chemistry, I understand.

So baged on that, can you give me

some estimate looking at the --

A, That misstates --

QO. number of groups there?

A. That misstates --

MR. DELAPTELD:

eler Reporting Corp., A U.Ss.
  Legal Support Company

558
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THE WITNESS:

testimony.

BY MR. POLLACK:

Q. Okay. Would you correct it for me?

I did not claim I was an

claimed I had extensive

Thank you.

teli me then about the

ME. DELAFIELD: Objection.

Outside the scope of his declaration.

foundation.

THE WITNESS: Again, I am -- was

told to prepare for long-felt need. This is

ing I've been asked to do, and I

don't know what purity of other compounds

would be.

BY MR. POLLACK:

OQ. Well, you said you were asked to

prepare a long-felt need.

Are you talkine about the long-felt

need for the compounds in claim 1 or

  Elisa Dreier Reporting Corp., A U.S. Legal Support Company
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STEADYMED LTD., vs UNITED THERAPEDTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Page 65

not part of your opinion?

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: I prepared to talk

about treprostinil and not other compounds.

BY MR. POLLACK:

OG. Okay. So as you sit here today,

there's nothing you can tell me about the

long-feit need for all those other compounds in

claim 1?

No, there's nothing I can tell you

about the long-felt need for those other

compounds .

C. 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 to claim 1?

MR. DELAFIELD: Obpjection.

Vague.

THE WITNESS:

you repéat the question?

BY MR. POLLACK:

Q. ure. Is there anything or do you

have any opinion regardine the lona-felt need

of the compounds in claim 2, which

eler Reporting Corp., A U.&.
  a@Ww @ Lo

—~w upport Company
212} 557-555

P.65 UT Ex. 2058

SteadyMed v. United Therapeutics
1PR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 1261 of 7113

an ule mm5;



IPR2020-00769 
United Therapeutics EX2006 

Page 1262 of 7113

ul

aad

he 
STBEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Page 66

dependent claim, from claim 1?

Let me step back a second.

Do you understand what a dependent

claim is? I don't want

A. Yes, I think I do.

Q. What -- what's your understanding?

A. The dependent claims follow on from

the independent claims. It's about all I

understand.

Q. nO OY reed everything in

the independent claim plus something else in

the dependent claim; is that how it works?

MR. DELAFIELD: Objection.

Calis for legal conclusion.

THE WITNESS: Can you say that

BY MR. POLLACK:

Cc. Yean. In your understanding, you

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

attorney and I -- my understanding is basic
-

as what I just described.
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BY MR. POLLACK:

Can you describe it again?

it follows a dependent claim,

but I don't know everything that's included or

not included.

Q. Oh, okay. What did you mean by

"follows" then?

MR. DELAFIELD: objection.

THE WITNESS: To put it crudely,

the -- not crudely, but probably in an

unsophisticated manner, not being an

attorney.

The dependent claim is related

to the independent claim, but Tf don't

understand the legal significance between

those, and it's nok something I think about

or was asked to comment on and not something

I've been trained to do.

BY MR. POLLACK:

Q. You said, though, it was related,

but what's your understanding of the

relationship?

MR. DELAFIELD: Objection.

and answered. Outside the scope of

ier Reporting Corp., A U.S. Legal Support Company
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THE WITNESS: i can't be more

specific than I -- than IT have been. I'm

just don't have the legal training

BY MR. POLLACK:

Q. Okay. You're not sure how it's

related?

ME. DELAFIELD: Objection.

Mischaracterizes testimony.

THE WITNESS: Just as I said, it

is related. In terms of specifically how, I

don't know.

BY MR. POLLACK:

C. So let me get back then. het me

ask again

Are you here to give an opinion

about the long-felt need for the compounds in

claim 2?

I'm here to

need of

And treprostinil oniy?

And the diethanolamine salt.

Ind the diethanolamine salt as
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Ruffolo, Robert on 08/19/2016

  
 

Okay.
+

both -- one is sal

That's

il, let me

Claim 9. Do you

Ye

Kay.

I'm just reading
7

QO. Am I cerrect that

both treprostinil and the di

and other saits?

A.

treprostinil and it would in

diethanolamine salt and othe

acceptable saltea.

c. Fair enough. Let

other pharmaceutically accep

Wh can you tell

THERAPEUTICS

I consider them the

< and one ig a

I agree that claim 3

CORPORATION,

same. They're

free acid.

ask you.

know which one igs

it.

e
claim $ includes

ethanolamine salt

includes

clude the

r pharmaceutically

's start with

table salts.

me about the

long-feit need and the purity of those other

pharmaceutically acceptable

MR. DELAPIELD:

Vague.

= WITNESS:

 
  

950 Third Avenue,
ier Reporting Corp., A U.s.

New York, NY

saits?

Objection.

Those other salts,

Legal Support
2) 5)} 5

Company
(212) 557- ull10022

P69
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ta my knowledge, aside from the

diethanolamine salts, are not on the market;

and as I described before, the long-felt

need is py the FDA and those other salts not

being marxeted 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 Lieve there would

-- I'm not here to talk about

long-felt need of something that

product.

BY MR. POLLACK:

Q. You're saying there is no long-felt

need for something that is not a product?

MR. DELAFIELD: Objection.

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:

OQ. Okay. What about -- you understand

when claim 9 is completed, step (cd) is only

optional;

don't agree with that.
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STEADYMED LTD., vs UNITED

Ruffolo, Robert on 08/19/2016

 THERAPEDTICS 
 

QC.

reacting the salt"?

A. Yes.

QO. Okay. In your view,

optional?

in the

above that, we see

CORPORATION,

You see where it says “optionally

that's not

chemical structure

the free

the reaction involving step ({d)

would have to take place to generate that

to generate that

QO. You see, though,

show the free acid.

A.

C.

acceptable salt thereof"?

A. Yeah.

Q. You see that?

A. Correct. I'm sorry.

rephrase my answer?

Please.Q.

A. The structure

4, Roman numeral 4 in

step (cd) and --

part of this patent, step (d)

claim $, is

free acid.

that it doesn't

It shews "or a pharmaceutically

Can I

chemical formula

the result of

and sc because that compound is

is not optional

when it comes to making that compound.
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STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Pa

  
 

(Q D ~J to

also make,

instead of King exo! wu can make

pharmaceutically acceptable

A, correct. You can make a

pharmaceutically --

Q.

accepta

Q. For example,

diethanolamine salt is a pharmaceutically

acceptab

a pharmaceutically

I don't carry out -- I can

diethanolamine salt without

(d); is that correct?

correct, and ny reference

optional was

the free acia

QO. Okay. But you'd agree

claim doesn't just include the

also includes

A.

tical] y acceptable

Elisa Dreier Reporting Corp., A U.S. Legal Support Company
950 Third Avenue, New York, NY 10022 (212) 557-5558
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Q D ~J lw

Q. Okay. And so when step {(d) is not

carried out and the pharmaceutically acceptable

Saits are made, what can you tell me about the

purity of the treprostinil diethanolamine salt?

 MR. DELAFIELD: Objection.

Vague.

THE WITNESS: The purity of the

diethanolamine salt, based upon the material

I've reviewed, is -- is quite high and

higher than previous methods for

preparation.

BY MR. POLLACK:

C. Okay. Was 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. Yes, I'm giving an opiniorl on the

marketed products.

Q. Okay. What evidence do you have

that there was a long-felt need for a purer

diethanolamine salt?

 Ler Reporting Corp., A im
é

 i.8. Legal Support Company
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STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Page 74

  
 

As I explained earlier,

marketed oroducts, the FDA

for higher levele -- the

purity that are possible and practical, and

especially so for drugs that have exquisitely

potent pharmacophores and drugs that are given

chronically, and that applies to both the free

acid and the diethanolamine sait.

Other than that general

have any statements from the

FDA or anyone else specifically addressing the

purity or commenting on the purity of the

treprostiniil diethanolamine sait?

DELAFIELD: Objection.

Vague.

THE WITNESS: Yes. The PDA,

one, in -- in granting the change clearly

supported the increase in purity, and in the

January 2009 letter submitted to the FDA

answering questions from the FDA, of the

three questions that the FDA had, two of

them were related to purity of treprostinil

and the diethanolamine sait.

So, yes, the FDA did have

Elisa Dreier Reporting Corp., A U.S. Legal
950 Third Avenue, New York, N¥ 10022

P.74 UT Ex. 2058

SteadyMed v. United Therapeutics
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concerns about purity when evaluating the

new manufacturing process.

BY MR. POLLACK:

Q. Okay. You know what?

look at that. Can we mark as Rurftolo

Deposition Exhibit 6 -- is it 6 or 5? -- 5S.

Can we mark as Ruffolo Deposition Exhibit 5

what's also been marked as UT Exhibit 2006, a

letter from United Therapeutics to Norman

S

BY

ctockbridge at the FDA.

E'm sorry. Did I say 2009 before?

it's a 2009 letter. You're

Oh, okay. Okay.

its exhibit number is 2006.

Oh, okay. My misunderstanding.

Former exhibit number.

(Document marked for

identification purposes as Ruffolo

Exhibit 5.)

THE WITNESS: Thank you.

MR. POLLACK:

Q. Okay. So is Ruffolo Exhibit 5 the

letter to the FDA that you were just referring

Co?
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If you could turn to page 2 of theQO

letter, do you see there's a heading with a

bullet point regarding "Benzindene triol'"?

A. Yes, I do.

Qo. Okay. And do you see underneath

that there's a paragraph that talks about their

Chicago facility?

A. Yes, I do.

OQ. Okay. In fact, this letter

concerns a change in manufacturing which -- in

which United Therapeutics wished to move their

plant from Chicago to Maryland; correct?

A. That's my

MR. DELAPIELD: Objection,

Mischaracterizes the document.

THE WITNESS: That -- that's i]

part of my understanding, but also to

aoprove a new manufacturing process.

BY MR. POLLACK:

o. And one of the changes in that new

manufacturing process 1s they're going to

instead of  

B; isn't that correct? 

A. That's correct.
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Q. Okay. And, in fact, changing how

and 

that can affect purity as well; isn't that

correct?

MR. DELAFIELD: Objection.

Lacks foundation. Vague.

THE WITNESS: Can you repeat the

question?

BY MR. POLLACK:

Q. Sure. Changing how -- what

is used can change the purity 

as well; isn't that correct?

MR. DELAFIELD: Same objections.

THE WITNESS: The -- a change in

the can have of the § 

effects, and the FDA was clearly worried

about impurities because it mattered so

much. That's why there's so much guidelines

on purity. They're worried about impurities

that carry over into the final product.

BY MR. POLLACK:

Q. Right. And that change in 

has nothing to do with the change in 

process that concerns the '393 patent in this

  
P.T? UT Ex. 2058
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Vague.

THE WITNESS: Can you ask that

again, please?

BY MR. POLLACK:

QO. Sure. That change in 

that's not the type of change that!

described in the '333 patent?

MR. DELAFIELD: Same objection.

THE WITNESS: The change in the

 

BY MR. POLLACK:

Q. Right.

A. Okay. So could you ask it one more

time, please?

Qo. Sure.

A. 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.

Tim sorry.

Q. The change in 
A. Yes.

Q. ~~ in this process --

A. The change of 

P.78

Ss  
UT Ex. 2058
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Q. -- that's not something that's

described anywhere in the '393 patent?

MR. DELAFIELD: Same objections.

THE WITNESS: The '393 patent,

  

it's something else many steps 
earlier.

BY MR. POLLACK:

 Q. Now, let's take a look at that

first paragraph after the bullet point, and the

first sentence says:

"Historically at our Chicago

facility, UT-14¢c."

Do you know what UT-15C is?

Yes, I do.>

Okay. What is it?©

A. It's treprostinil free acid.

Q. Okay. You're sure that's not

treprostinil diethanolamine salt?

You see how it's referred to as

"UT-15C intermediate"?

A. Intermediate. Yes. I'm sorry.

Intermediate. Yes, i -- can I -- can I start

from the beginning --

Q. Absolutely.
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12

14

15

A. -- of this letter and review?

(Reviewing document) .

Yes, I -- I change my answer, Tt

is not the free acid. I believe it is the

the diethanolamine salt. I believe it's the

diethanolamine salt.

Q. Okav. That's my understanding as

well.

A. Okay.

Qo. I just wanted to make sure we get

the record correct.

"Historically at cur Chicago

facility, UT-15¢" -- that's the diethanolamine

Sait; correct?

A. Yes, I believe so.

o. Okay.

~~ ®is not a compound that was used

during the conversion of to 

treprostinil."

Did I read that correctly?

A. Yes.

Then they say:10

"This new process was necessary for

the production of UT-15C API for our

investigational oral formulation (IND 71,537),
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but it aiso affords »

n additicnai purification

step and an improvement in the process to

synthesize treprostinil API."

Did I read that correctly?

A. Yes, you did.

Qo. Okay. And in that sentence,

they're referring to purification of

treorostinil free acid; is that fair?

A. I believe so.

Q. Weli, I mean, you've

A. That's how I would read that.

QO. Okay. I mean, in your declaration,

you focused on this --

A. Yes.

QO. -- exhibit; correct?

A. Yes.

QO. Okay. 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.

Okay. And reading that togetheroO

P.8i UT Ex. 2058
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Ruffolo,

VS

with the

through to the final API,

Based on those two sentences,

are impurities in

diethanolamine

MR.

Mischaracterizes

THE

see Table 5.

BY MR. POLLACK:

Q. Do you

ocument. .

don't

C. Okay.

though,

are described?

MR.

Vague.

THE

paragraph again?

BY MR. POLLACK:

 
  

UNTTPED

Robert on 08/19/2016

next sent

sal

that there's 4

THERAPEUTICS CORPORATION,

ence, which reads:

impurities are not carried

treprostinil as

there

the treprostinil

t; is that fair?

DELAFIELD: Objection.

the document.

WITNESS: Tid like toWell,

you're commenting on

Table 5 in your

recall.

Will you agree with me,

set of impurities that

DELAFIELD: Objection.

Mischaracterizes the

WITNESS:
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Ruffolo, Robert on 08/19/2016 Page 83

(Reviewing document}. Okay.

So could you ask the question

anwoh?

paragraph, 1 re certain impurities that

were found i -reprostinil diethanolamine salt,

also known

DELAFIELD: Objection.

Mischaracterizes the document.

THE WITNESS: T don't know of

compound that doesn't have impurities.

you know, that doesn't surprise me that

there would be impurities.

BY MR. POLLACK:

Okay. But, I mean, this paragraph

that there's some impurities?

MR. DELAFIELD: Same objections.

Asked and answered.

WITNESS: And, again, it's

identify- it's saying that their

impurities. I haven't seen

recall, and LE you have it,

at it, but it's somethine that would

common to any chemical reaction t
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produces a drug, even one that Lowers

impurities. There are still coina to be

impurities.

BY MR. POLLACK:

Oo. Yean. What I want to know is:

What can you tell me about the impurities that

they found in the UT-15C salt using this

process?

DELAFIELD: Objection.

Vague.

THE WITNESS: Again, I'm here to

talk about long-felt need, but Lf you show

me Tabie 5, I can answer that question.

BY MR. POLLACK:

MR. DELAFIELD: Objection.

Asked and answered.

THE WITNESS: Io gsaid I didnit

recall if I did or not.

BY MR. POLLACE:

QC. you git here now, you don't

recall anything about Table 57

A.
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MR. DELAFIELD: Same objections.

THE WITNESS: I have reviewed

thousands of tables, and I don't know if TI

reviewed Table 5 or not. So if E could look

it, I can answer your guestion, but I

can't do it off the top of my head.

BY MR. POLLACK:

Q. Okay. So as you sit here now,

you're not able to tell me what the impurities

are that would be in that Table 5?

MR. DELAFIELD: Objection.

fague. Asked and answered. Lacks

foundation.

THE WITNESS: Not -- not unless

you show me Table 5 I can't. Couldnitt

possibiy remember all that.

BY MR. POLLACK:

om Okay. Let me ask you this then.

Can you tell me how the impurities

that were found in Table 5 in this process

differ from the impurities in any other process

used to make treprostinil diethanolamine salt?

MR. DELAFIELD: Same objections.

THE WITNESS: The -- if you're

with respect to Table 5?

ier Reporting Corp., A U.S. Legal Support Company
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BY MR. POLLACK:

Q. Right.

A. I need

Q. And just to be clear, Table 5 is

document owned by United Therapeutics?

MR. DELAFIELD: Objection. 

Vague.

THE WITNESS: I didnit know

that, but whoever owns it, if you can show

it to me, I can try and answer your

question.

BY MR. POLLACR:

Q. But you are relying on this

document and in forming your opinion you didn't

ney, I need to see Table 5, as far as you

may have seen it. IF don't recall

because as I said, I reviewed quite literally

thousands of tables, and IT don't recall if I've

I may have. I don't recall.

Q. Do you recall seeing any tables

regarding the impurities in treprostinil

diethanolamine

- was
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I gaw the Walsh declaration.

All right. Anythina else?

There may have been others, but

one that's coming to mind.

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 methods of making the diethanclamine

salt?

MR. DELAFIELD: Objection.

Lacks foundation.

THE WITNESS: = can only comment

on Dr. Walsh's conclusion where he indicates

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

Tim here to talk about long-feit need. I'm

happy to answer that question if you can

show me tne table so I can make the

comparison.

BY MR. POLLACK:

By the "table" you mean the

res

Okay.

But I simply can't Go it from
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Q. Yean. Okay. Do you see a

of this document it says “Protective Order

Material"?

A. Yes.

Q. Okay. And do you understand that

this 3 - considered a confidential and

secret document by United Therapeutics?

MR. DELAFIELD: Objection.

Lacks foundation. Mischaracterizes the

document .

THE WITNESS: I see "Protective

Order Material." I don't know what that

means, but I assumed everything I looked at

is confidential material.

BY MR. POLLACK:

Q. Well, you think the patent is

confidential material?

A. No. I mean, everything -- all of

the documents that are not public in the public

domain.

Q. So you understand this is not a

public document?

MR. DELAPTELD: Objection.

foundation. Asked and answered.
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THE WITNESS: I believe this is

document.

BY MR. POLLACK:

ion ight. In fact,

protective order?

A. Yes, that's what I was referring

That's why I -- I said I didn't, you Enow,

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

me, this is a confidential document, yes.

QO. Right. And what that means is,

other than the group of us in this room, a few

people at United Therapeutics, and a very small

group of people at the FDA who were

specifically involved, no one in the public has

seen the information in this document?

MR. DELAFIELD: Objection.

BY MR. POLLACK:

Cc. Is that fair?

MR. DELAFIELD: Objection.

Lacks foundation.

BY MR. POLLACK:

OQ. Is that your underetanding?

MR. DELAFIELD: Objection.

Lacks foundation. Mischaracterizes

Testimony.
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(G ip wo 2 
THE WITNESS: I don't know.

hatts true. I don't know.

BY MR. POLLACK:

Okay. Buc as far as you know, no

in the public has seen this document?

 MR. DELAFIELD: Same objections.

THE WITNESS: Say it again. I'm

sorry, please.

BY MR. POLLACK:

Q. No physician in the public has

this document?

A. Outside of the FDA?

CQ. Yeah.

A. I assume they haven't.

QO. mad eve » the FDA, only the --

most likely only the people who are involved

with this application would have seen this

document ?

MR. DELAFTELD: Objection.

Lacks foundation.

THE WITNESS:

be a good number of people he JA who

would have had access to this document. I

don't know who would review it, but all the

Way up to the final signature, which would
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include a division director would have had

I don't know who would have

BY MR. POLLACK:

Q. Rignt. Well, you're familiar with

the FDA process; right?

Of course.

ME. DELAFIELD: Objection.

Vague.

THE WITNESS: Of course.

BY MR. POLLACK:

Q. So this kind of detailed chemistry

review, avout how many people do you think at

the FDA would have looked at this?

A. Oh.

AFIELD: Objection.

Lon and vague.

THE WITNESS: I coulda only

guess.

BY MR. POLLACK:

the exact number.

it would be a small

number?

DELAPIELD: Same objections.
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THE WITNESS: What does "small"

mean?

BY MR. POLLACK:

Q. Five people?

MR. DELAFIELD: Same objections.

THE WITNESS: My guess is it

would be more than that.

BY MR. POLLACK:

Qo. More than 10?

MR. DELAFIELD: Same objections.

THE WITNESS: T don't know, but

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.

BY MR. POLLACK:

Cc. Rignt.

A. And extensive review would involve,

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

is one of the reasons that they don't like to

make changes in specification or manufacturing

processes. It ils very concerning to them, and

it consumes a great deal of resource and a

great deal of analysis by quite a few people,
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Ruffolo, Robert on 08/19/2016 Pa(Q D wo Lo

but I don't -- I can't give you the number.

nol aware of ~-- you've seen

ireprostinil products; right?

A. = have.

Q. jeay. Was there any label change

made when the process for making treprestinil

jescribed in this letter was made?

ME. 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 lakhel of the product indicating

or any other public information indicating that

the purity of the product chanced?

A. 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.

fAGUe .

THE WITNESS: The FDA, to my

knowledge, does not put out public

ier Reporting Corp., A U.S. Legal Support Company
2) 557-555

P.93 UT Ex. 2058

SteadyMed v. United Therapeutics
IPR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 1289 of 7113

an ull mm



IPR2020-00769 
United Therapeutics EX2006 

Page 1290 of 7113

fe

ul

ay ¢

he

ba No

ee

Be as

et ui

KB OV

pt =

he Oo

be VE

bo tad

STEADYMED LTD.,

Robert on 08/19/2016Ruffolo,

anrioun

BY MR.

C.

right?

A.

Vague.

would

BY MR.

you kno

A.

do with

a compo

supply

A.

you car

purchas

informa

ineclusi

 
vs UNITED THERAPEUTICS CORPORATION,

cements

POLLACK:

all secret information;

MR. DELAPIELD:

s for speculation.

THE WITNESS: This document

be, yes.

POLDACK:

you know is tt

has purity in

w of that is public?

There are many, but not having to

the FDA and NDAs. So when you purchase

und for a study from some chemical

company, they have purity on there.

Sure. Sure.

o£ puriti

find on the Internet and then when you

e material. But in an NDA, no,

tion is not ntssubject
announceme

on in labels. Tt's not done.

fact, which
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is why it's stamped "Protective Order

Material"?

MR. DET

Lacks foundation.

THE WITNESS:

who stamped that, but I assume this document

onfidential.

BY MR. POLLACK:

on Right. I'm not allowed to show

this to SteadyMed or anyone else who's outside

of this room whe's not under the protective

order; correct?

MR. DELAFIELD: Same objections.

Asked and answered.

THE WITNESS: I woulc assume

that's true.

BY MR. POLLACK:

Cc. Yean. And that

of this validation report, VAL-80131?

MR. DELAPIELD: Objection.

BY MR. POLLACK:

QO. That would also be confidential?

MR. DELAFIELD: Objection.

Lacks foundation. Calls for speculation.

THE WITNESS: That's Table 5 and

Legal
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I wouid assume

weil.

BY MR. POLLACK:

Q. Right.

5
that would be confidential as

Now, it says that the

impurities are not carried through, and that's

the impurities in treprostinil diethanolamine

salt; is that right?

A. Weil, I'm going to have to read it

again. Where are you referring?

Q. Yes. The same paracraph.

Same paragraph.

Q.

Exhibit

A. (Reviewing document) .

ion And do you see -- this

penultimate sentence and it says:

"These impurities are not carried

through to the final API, treprostinil as

Do you gee that?

i see that.

Io need ta

more,
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STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,
Ruffolo, Robert on 08/19/2016 Page $37

and that way you can read more and try to find

answer to my -- to my question.

sentence, that's referring to

step (dc) in claim 9?

DELAFIELD: Objection.

Calis for s Mischaracterizes the

document.

WITNESS: (Reviewing

document) . Ray. © could you repeat the

question?

BY MR. POLLACK:

Q. Yes. So my question is: That

sentence which reads "These impurities are not

carried through to the final API, treprestinil

as Geseribecd below," that sentence refers to

marrying out step (d) of claim 9, the optional

step?

MR. DELAFIELD: Same objections.

THE WITNESS: Yes, IT believe

they're talking about the free acid, in

which case it would include step (da), which

wouldn't be optional.

BY MR. POLLACK:

CG. if step (dad) was not

Carried out, there's a number of impurities

ier Reporting Corp., A U.S. Legal Support Company
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that would still be left in the tri- -- in the

treprostinil diethanolamine sait; is that fair?

MR. DELAPTELD: Objection.

speculation. Lack of foundation.

THE WITNESS: There would be

impurities in any product, you know,

part of the product.

BY MR. POLLACK:

oO. Sure. But there are impurities

that are removed by step (d} in making

treprostinil that are present in triethanol

in treprostinil triethanol --

A. Ethanolamine.

QO. Let me start again.

There are impurities that are

removed by optional step (d) that are present

in treprostinil diethanolamine salt that is a

result of carrying the process through step

MR. DELAPIELD: Objection.

Calls for speculation. Lacks of foundation.

answered.

THE WITNESS: There are

impurities in any compound and that would

include this. 43 [I recall, in the Walsh
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Ruffolo, Robert on 08/19/2016

document, the impurities

BY MR. POLLACK:

°C. Yes,

triethanolamine

thatdiethanolamine salt

removed by step {d) and,

treprostinil free acid?

MR. DELAFIELD :

Lacks foundation. Calls

answered.ad and

THE WITNESS:

THERAPEUTICS

therefore,

Tid

CORPORATION,

were very low.

are impurities in

in treprostinil

- that are

not in the

Objection.

for speculation.

like to look

at the Walsh document before I

thatpecause

BY MR. POLLACK:

Q. Okay. Without

document, you're not able

A. Iodonti have

Sorry.

Okay. But, I

you're not able to conclude

mean,

~~ that will nelp

looking at the Walsh

to answer?

it memorized.

reading the

that

there are impurities that were removed by
f

carrying out step {

MR. DELAPTELD:

BY MR. PODLLACE:
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based on the sentence that's

written here?

A.

here fo

There ig not enough information

rome for me to make that kind of a

conclusion witnout looking at the -- at Table

5, for

OG.

example, and -- and other sources.

And if I gave you the Walsh

deciaration, would you be able to answer my

question?

Vague.

DELAFIELD: Objection.

| WITNESS:

the table in ¢! Walsh deciaration, I could

cell you whether there are differences in --

in the

BY MR.

QOwee

impurity profile.

POLLACK :

Okay.

Do you know whether step (d)

removes impurities from treprostinil

diethanolamine salt?

Calls

aQaLn,

need,

 
  

MR. DELAFIELD: Objection.

for speculation. Lack of foundation.

THE WITNESS: And, you know,

Tim here to talk about lLong-felt

but I can deal with that question with
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Ruffolo, Robert on 08/19/2016 Page 101

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:

Vague. Calls for speculation.

answered.

THE WITNESS: To can guess, which

would be speculation, but I can answer if I

see the Walsh document.

BY MR. POLLACK:

C. Okay. Well, you're an expert and

so part of the things you do is give opinions.

What ile your opinion --

MR. DELAFIELD: Same objections.

BY MR. POLLACK:

Q. -- on whether or not -- let me

finish my question -- on whether or not step

removes impurities from the diethanolamine

MR. DELAFIELD: Same objections.

Outside the scope of his declaration.
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THE WITNESS:

but I don't have an eidetic

i am an expert,

memory, and I

can look at the Walsh document, which I

reviewed a number of times,

question very simply if --

that document .

BY MR. POLLACK:

and answer your

L£ you give me

Q. Okay. Without that document, you

don't have an opinion on whether or not step

(d} removes impurities from

diethanolamine salt?

A. As I said, I don'

MR. DELAFIELD:

Asked and answered. Vague.

scope of his declaration.

speculation.

THE WITNESS:

I'm sorry.

BY MR. POLLACK:

QO. Okay.

actually asking if you have

treprostinil

tC “=

Objection.

Outside the

Calls for

Gon't remember.

Ioneed -- I'm

an opinion, not

whether you remember anything.

Do you have an opinion one way or

the other?

MR. DELAPTELD:
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Asked and answered six times now.

THE WITNESS: The -- I would not

like to rely on my opinion.

rely on data. That's what

you've asked me a scientific question

can do it if you -- if IT have access

BY MR. POLLACK:

Q. Right. Right. The reason I'm

asking y Ls: Do you have an opinion

regarding how the purity of treprostinil

diethanolamine salt differs from the purity of

any prior art treprostinil diethanolamine salt?

If you don't, that's fine. I was

just wondering if that's something you're

giving an opinion on.

DELAFIELD: Objection.

and answered.

WITNESS: And

, you ask it again?

POLLACK:

Sure. Do you have an opinion on

whether the treprostinil ciethanolamine salt

made im accordance with claim

Reporting Corp., A U.S. Legal
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prior treprostinil diethanolamine salt

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: For the

diethanolamine salt, I don't remember and

need to look at -- at the data for

diethanolamine

BY MR. POLLACK:

Qo. Well, let me ask you. You have

front of you your declaration.

Bo you express in your declaration

an opinion -- and feel free to look through

it -- regarding whether or not there was a

long-felt need due to a difference in impurity

between the claim 9's patented treprostinil

diethanolamine salt and prior art treprostinil

diethanolamine salt?

MR. DELAFIELD: Objection.

Vaque and compound.

THE WITNESS: The -- my comments

on long-felt need are based on the FDA's

desire to have purity improved, even in an

already pure compound, as far as possible

and practical. So that would apoly to the

marketed products free acid and
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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 -- Dr. Walsh

has made a -- I recall, I'd like to see the

report to be certain -- has made a judgment

Process produced a more pure

diethanolamine salt, but I'd like to see the

document.

BY MR. POLLACK:

on Yeah. Okay. I'm just asking you,

though: Did you express that opinion in your

declaration?

Which opinion? I'm sorry.

QC. That the tri- -- the treprostinil

diethanolamine salt is purer made by the patent

to the prior art.

MR. DELAFIELD: Same objections.

Asked and answered.

THE WITNESS: The diethanolamine

the penultimate compound to the free
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oO ee oO oN

Most of my comments refer to the free

Gon't recall what I've said about

the diethanolamine salt. So I -- thatits --

that's what remember .

BY MR. POLLACKE:

Q. Okay. And feei free to look at

your declaration. Can you look through and see

if you made any comments about the treprostinil

diethanolamine salt?

A. (Reviewing document).

Q. Let me refine my question.

Can you see if you made any

comments in your declaration about the --

either the nature of the impurities or the

amount Of impurities in the treprostinil

diethanolamine salt?

MR. DELAFIELD: Objection.

THE WITNESS: Okay. Can I?

BY MR. POLLACK:

QO. Yes, please.

A. Iocan read it? (Reviewing

document} .

Could I make a note on here?
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Yeah.

Am I allowed to make a note?

(Marking) . {Reviewing document).

ion We need to just --

A. Tim almost --

-- change the tape.

We can stay on the record as far as

our court reporter is concerned.

A. Okay.

Q. But I don't think we need video of

him reading.

A. Okay.

MR. POLLACK: Yes,

THE VIDEOGRAPHER: The

11:36 a.m. This completes Media Unit

We are off the record. Okay. I'm sorry for

the delay.

The time is 11:37 a.m.

begins Media Unit No. 2. We're on

record. Please proceed, counsel.

BY MR. POLLACK:

CG. Do you need the question read back?

A. Yeah, I'm sorry for the delay and
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BK co ae)

if you could indulge me --

Q. No, that's fine.

-- by reading the question bac

No problem.

Can you see if you made any

comments in your declaration about the nature

£f the impurities or the amount of impurities

in treprostinil diethanolamine

A. There are several

-- and the patent that don't

spec che salt or the diethanolamine and --

an therefore, both.

me where?

Yes.

Where you're referring to?

On paragraph 38, the last sentence.

"This desirable goal is one of the

£
£ the invention of the '393 patent

with respect to the mew preparation of
5

treprostinil with a higher level oi purity.?

Uh-huh. I'm sorry. Here at 38 it

"treprostinil."

Does it say anything about

diethanolamine salt?
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MR. DELAFIELD: Objection.

THE WITNESS: As ET said, because

I didn't specify 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. Weil, let me ask you something

then. Can you go back to the patent --

Sure.

~- for a second?

Yeah.

Keep your declaration in front

Let's take a look at -- did you

look at claim 13?

A. Yes, I have.

Cc. Okay. And in that claim, it says:

"The product of claim ¢%, wherein

the base B in ste (c} 1s selected from a

consisting of" and then there's “ammonia,

N-methyl-gqlucamine, procaine, tromethamine,

magnesium, L-lysine, L-arcinine,

triethanolamine, and diethanolamine."

Do you gee that?
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you saving when you say

"‘creprostinil® in the patent, does that include

treprostinil ammonia salt?

MR. DELAFIELD: Objection.

Jague .

THE WITNESS: Those are noc

marketed products and, as T said, because

I'm dealing with long-felt need, I would

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

only be the free acid and the diethanolamine

salt.

BY MR. POLLACK:

Q. Gkay. So you're not -- in regard

to, for example, claim 13,

treprostinil ammonia salt, treprostinil

N-methyi-glucamine salt, treprostinil procaine

MR. DELAFIELD: Objection.

sd and answered and vague.

THE WITNESS: As EI mentioned
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earlier back in earlier questioning,

only commenting on the products because, in

my opinion, a long-felt need wouldn't

invoive a salt that is not being developed

or marketed or on the market.

So I'm referring to, with

respect to long-felt need,

products, which is really what the FDA is

concerned about.

DELAFIELD: I just wanted to

interrupt £ second. Lunch is here.

POLLACK: Oh.

DELAFIELD: Just whenever

you guys are ready. So we can keep going

THE WITNESS: I can co all day.

BY MR. POLLACK:

OKay.

Whatever you want. Whatever you

fine with me.

A,

Q. Let me ask you, for example, about

claim 12. You see there where it talks about

the potagsium hydroxide base?
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that.

you commenting at all

about a long-felnt need in regard to claim 12?

DELAFIELD :

Vague.

WITNESS: Step (b) is

hydrolysis of the cyano nitrile.

So could you repeat the

question?

BY MR. POLLACE:

QO. Yeah. Are you -- are you opining

Long-felt need in regard to claim 12?

MRE. DELAFIELD: Objection.

Vague. Asked and answered.

THE WITNESS:

don't believe that the proces

product of step (b) is what? What is the

product of step -- of ste ®) in claim 12?

BY MR. POLLACK:

QC. You are the -- you are the expert.

So let mé ask you that.

What is -- do you know what the

product of step (6) ig?

A. Well

MR. DELAPIELD: Objection.
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Mischaratterizes the document and vague.

THE WITNESS:

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

like to know what that product is. And can

you point to the chemical structure of the

product for me? I could, you know, I guess

I could work back.

BY MR. POLLACK:

QO. Yeah, I'm not trying to get you to

form an opinion now.

wae wondering if you had

expressed an opinion regarding the long-felt

need of cliaim 12. Is that something you intend

toa 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 (bb) of potassium

hydroxide, and I'd just like to know which

one of those and I suppose T could work it

back.

BY MR. POLLACK:

on You've reviewed the patent;
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of course,

rt
Okay. So Lf you look

A. Okay. I'm sorry. -- I just

worked it back.

QO. kay.

A. And I will tell you what I believe

the product is, and on the assumption that I

have that right and only on that assumption,

T'iit then t: to answer your question.

iaim 9, which is

the cyano nitrile, wherein the base step is --

where the base in step (6b) is potassium

hydroxide.

So as I look at the chemical

reaction or the chemical structures, that would

resuit in a potassium salt of the free acid and

that, to my knowledge, is not a product.

And so I think, as I recall your

it was a while : had to

work since I worked back

that would be the subject of

and I would answer no, because it's

marketed product and the FDA wouldn't --
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wouldn't have an opinion about it.

Q. Okay. So you're not offering an

opinion about the long-felt need for -- for

claim 12?

{R. DELAFIELD: Objection.

Mischaracterizes his testimony. Asked and

answered,

THE WITNESS: Actualiiy, I

thought I did offer an opinion that the FDA

woulG 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:

QO. Okay. So you have an opinion and

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

for claim 12°?

MR. DELAPIELD: rhe same

THE WITNESS: There ig nok a

long-felt need for the potassium salt formed

from claim 12 because it's not a product, if

I got this structure correct, which I

believe IT do.

BY MR. POLLACK:
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Q. Okay. And what about for claim 11?

It has to do with the alkylating acent.

A. Okay.

Q. Do you have a need for long-felt

claim i1, and if -- and if so, what is it?

Yes, I do have an opinion. That

one

MR. DELAFIELD: Same objections.

THE WITNESS: That one is easier

in that I know what the product is,

cyano nitrile, and

FDA would not have any concern abcut the

cyano nitrile in terms of long-feit need

because it's not a marketed product.

BY MR. POLLACE:

+
Q. And just to make sure I'm

understanding, is it then your opinion that

to claim 11?

MR. DELAPIELD: Objection.

Mischaracterizes the document and asked and

answered.

THE WITNESS: The procuct of

ciaim 11, which is not a marketed product

and therefore not being given to patients,
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the FDA would not have a long-felt need for

that. They -- it wouldn't fail on their

radar screen.

BY MR. POLLACK:

Oo. So I'm trying to sort of get a yes

er ano here. So I'm asking a yes or no

question.

Am I correct that, in your view,

there's no long-felt need for the product of

claim 11?

MR. DELAFIELD: Objection.

Mischaracterizes the document and testimony.

Asked and answered.

THE WITNESS: Again, the preduct

of claim 11 is the cyano 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?

DELAFIELD: Same objections.

THE WITNESS: It was the answer

co your question. Some questions you cantt

answer yes or no, and I'm saying tnat

BY MR. POLLACK:
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Okay.

~~ because it's not a marketed

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

oo a long-felt need with respect

roduct.

Let me go down to claim 16. You

that one where lt says:

"The product of claim %, wherein

oes not include purifying the

formula (VI} produced in step

that

CQ. Would th

respect to claim 16?

A. IT can write on this?

Yean.

(Reviewing document) .

I don't believe that question has

an answer. It's elimination of a step and --

and so elimi Lon of a step I 't believe

wou

you can tell me Lf I've

misinterprete at and that claim 16 refers to

a specific compound, either the free acid or
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the diethanolamine salt.

QC. Let me ask you then about claim 17,

which talks about, again, the ammonia and then

methyl-glucamine.

A. Yes.

Q. Are you opining regarding a

long-felt need regarding claim 17?

MRE. DELAFIELD: Objection.

Vague.

THE WITNESS: (Reviewing

document). So it's my interpretation of

claim 17, if I have this correct, that one

of those bases, diethanolamine, would

produce the diethanolamine sait and khecause

product, only that one product

from that one salt would have a

need.

BY MR. POLLACK:

QC. Okay. And the other products, the

ammonia, the glucamine, the procaine, thoge

wouldn't have a long-felt need?

A. They're not marketed pr

would not have a long-felt neeca by the FDA.

Q. And same question for claim 19.

Are 1 opining on whether there's a long-felt
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need for claim 19?

MR. DELAFIELD: Same objections.

BY MR. POLLACK:

ion Why dontt we do 19 and, in fact, 19

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

those together.

MR. DELAFIELD: Objecti

BY MR. POLLACK:

on Uniess you feel otherwise --

MR. DELAFIELD: Objection.

Compound and vague.

BY MR. POLLACKE:

Q. ~~ that they're different.

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

will keep my

Q. Okay.

A. -- mind more clear on wh

answering. (Reviewing document).

Tf I understand the claim

correctly, that derives from claim 1, which

we discussed earlier, has many, many, many

compounds and I couldn't quantitate it, but

there are a good many compounds.

And I believe it would only apply

to one of those high number of compounds that
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was reacted only with the diethanolamine

produce diethanolamine salt, which is a

marketed or : a therefore, there would

what

claim 207 Are you opining that there

long-felt need for claim 20?

A. (Reviewing document} .

So 1€ I understand that claim

correctiy, that results that refers to a

specific compound which, when reacted with

diethanolamine, would form the diethanclamine

Salt, a marketed product, and that would, of

course, fall within the scope of what I defined

as a long-felt need.

0. Okay. But the claim would also

lude the ammonia, glucamine, procaine salts.

correct you're not givin opinion that

the other members of that

long-felt need?

A. The only one that I would say there

was a long-feit need would be the

diethanclamine

me just go to claim

there's an extra thing
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is done, so we formed the

C. After that is cone, the product is

converted to an unidentified pharmaceutically

acceptable salt; is that a fair

characterization?

MR. DELAFIELD: Objection.

Mischaracterizes the document. Calls for

speculation.

THE WITNESS: (Reviewing

document). I'm sorry. Could you repeat

that question? I think it doesn't make

sense --

BY MR. POLLACK:

Cc. Sure.

A. LO me.

Q. Fter step (d) is performed

A.

claim 22 --

-~ the treprostin
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converted into a pharmaceutically acceptable

salt.

fair interpretation of

claim 22?

DELAFIELD: Same objections.

THE WITNESS: As I understand

it, no.

BY MR. POLLACK:

Q. Okay. How do you understand it?

A. But as I recall, step (cd) generates

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

it's a free acid.

Q. Rignt.

A. So that free acid -- what confused

me is you said "salt" and there

Q. Do you see the word "“sait" in claim

h, I'm sorry. I'm sorry.

looking at claim 1.

Q. Yeah.

Claim 21. I apologize.

mh, okay. Yes. No, no.

i'm sorry.

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

MR. DELAFIELD: Same objections.

THE WITNESS: My mistake.

(Reviewing document) .

Okay. So, again, as I read the

ciaim and if 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 specified salts there.

So for that particular step,

without specifying any salt, and I don't

know if they're including disthanolamine in

that, I can't say whether it would or

wouldn't nave a long-felt need. I don't

know. They don't specify the sait. or

don't know what they're making.

BY MR. POLLACK:

Cc. Can you take a look at the front of

Sure.

~- '393 patent, Ruffolo 4?

A. (es

Q. And do you see there's a mumber 60

on the left and it ¢« 3 "Provisional

ier Reporting Corp., A U.S. Legal Support Company
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Application"? Do you see that on the left-hand

column?

A. Oh, 60. Yes, I do see that.

Q. Okay. 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

chat.

BY MR. POLLACK:

Q. Okay. Did you review the

provisional application?

A. The '232 patent?

QO. Yes. The application. Well, it's

an application --

yeah.

look at my --

the documents £ moO tell. I mean,

Io dontt Know if I did. I may, I may not

have.

Q. Okay. It is your understanding,

though, that tnis application was --

applications leading to this patent were first

Elisa Dreier Reporting Corp., U.S
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filed at the end of 20077

DELAFIELD: Objection.

foundation.

THE WITNESS:

prior applications. I don't recall the

dates. =f think 2007 is a date that I deo

remember but, you know, I don't remember if

that's the reason.

BY MR. POLLACK:

Okay. Well, let me ask you.

Tn --~ as you see, there's a bunch

mates on here. 2007, 2008, and 2012.

Uh-huh.

29007

> those.

Yes.

Yeah. Okay.

2012 at -- at line 22 you mean?

MR. DELAFIELD: Objection.

THE WITNESS: Oh, I see. Line

was locking at the November 8th date.
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Okay.

BY MR. POLLACK:

Tim just talking about the dates

Filings?

-~- when things are filed you see.

Okay. I see that.

Can you identify for me, can you

name three people who felt there wags a

long-felt need for either treprostinil or

treprostinil diethanolamine salt that was purer

in any of 2008 -- 7, 2008 or 2012?

MR. DELAFIELD: Objection.

THE WITNESS: Can I look at

MR. DEDAPIELD: Vac3 ue.

THE WITNESS: Can IT look at

those patents? Or those filings?

BY MR. POLLACK:

Well, why do you need to look at

filings?

A. T'd like to seé who was on them

maybe I'm not understanding your

I'm sorry. Could you repeat that,

Yeah. Let
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Other the t inventors, can you

identify three people anytime between

do it this way -- anytime before

Let me start my question again.

Can you identify for me at least

2ople other than the inventors prior to

2012 who expressed a long-felt need for a purer

treprostinil or treprostinil diethanolamine

salt?

MR. DELAFIELD: Objection.

fague. Calls for speculation.

THE WITNESS: The people who

express the need -- the long-felt need for

products with greater purity typically are

the people at the FDA for a variety of

products, and in particular those that are

exquisitely potent and used chronically, and

in that general sense it would be people at

the FDA. And I can name three of those

but...

BY MR. POLLACK:

Q. All right. 2's start with that.

Why don't you name for me the three

2012 expressed a general

i i ier Reporting Corp., A U.S. Legal Support Company
950 Third Avenue, New York, NY 10022 (212) 557-555

P.128 UT Ex. 2058

SteadyMed v. United Therapeutics
IPR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 1324 of 7113

  
an ull mm



IPR2020-00769 
United Therapeutics EX2006 

Page 1325 of 7113

ul

aad

he 
STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Page 129

need for lower impurities that you know of.

MR. DELAFIELD: Same objection.

THE WITNESS: Janet Woodcock,

Norm Stockbridge, John -- Bob Temple.

BY MR. POLLACK:

CQ. And how do you know that they

expressed that general need prior to 2012?

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: Because

senior FDA executives and managers.

aré invoived in NDA decisions, and

mentioned earlier, the FDA typically has the

desire to have the highest purity possible

and practical.

And they would have that -

would have that desire, as well ag the

author on the letter from the FDA to UTC.

That person would also have the -- and there

are many others at the FDA, but those are

names that -- that I -- that come to mind.

BY MR. POLLACK:

Q. 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. DELAPIELD: Objection.

Mischaracterizes his testimony.

THE WITNESS: It's not just

practical, it's possible and practical.

They have to weigh both of those.

BY MR. POLLACK:

Q. Okay. But practical is part of the

consideration?

Tt 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 people other than the inventors

prior to 2012 who expressed a particular desire

for greater purity particular to the drugs

treprostinil or ireprostinil diethanolamine

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:

QC. As far as you know, United

Therapeutics } ever announced to the public

that there was a change in the purity of its

Remoduiin product?

 MR. DELAFIELD: Objection.

Vague. Calls for speculation.

THE WITNESS: Not to my

knowledge I dentt. I don't know.

BY MR. POLLACK:

Q. You didn't ask to see anything like

that, did you?

A. No, I did nor.

Cc. Okay. Why not?

A. I didn't believe that it was

reievant to me. I was commenting on long-felt

need and typically from the standpoint of

regulators who always express that opinion.

QC. By the way, when you were at --

when you were director of R&D at Wyeth and

SmithKline, was there another department at

those -- those companies called the regulatory

department?

A. Oh, yes, of course.

oO. Okay. And that department, was
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that under your supervision or did it have a

separate

A.

Q.

A.

was under

7s group?

At SmithKline, which

a separate division. At Wyeth,

reported to me.

Cc.

people in

about PFDA

peopie in

Vague.

Would you agree, though, that the

the regulatory group would know more

regulatory requirements than the

the R&D group?

MR. DELAFIELD: Objection.

Cails for speculation. Lacks

Foundation.

question

affairs

THE WITNESS: So L£ your

is, would people in regulatory

know more than the scientists in the

laboratory about what the FDA wants?

BY MR. POLLACK:

Yeah.

The answer

Okay.

And that's referring to the people

in the laboratory.
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Right.

The scientists.

Right.

Okay.

Q. Well, what about yourself? Would

the peopie in the regulatory affairs group know

more about what the FDA wanted in regard to

impurities than -- than you would?

MR. DELAFIELD: Same objections.

THE WITNESS: Maybe not. I

spent a lot of time walking the hails of the

FDA and -- and regulatory -- regulatory

positions are something that I've been

invited to lecture on quite frequently,

including to the FDA, and I consult witt

respect to regulatory positions to most

large pharmaceutical companies and many

So I don't believe everyone in

regulatory affairge would know more than me.

I'm sure some do, but I wouldn't agree that

all of them or even the majority of them do.

BY MR. POLLACK:

Q. Okay. In forming your opinion

today, though, did you -- other than the

i i ier Reporting Corp., A U.S. Legal Support Company
950 Third Avenue, New York, NY 10022 (212) 557-5558

P.133 UT Ex. 2058

SteadyMed v. United Therapeutics
1PR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 1329 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1330 of 7113

ul

aad

he 
STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Page 134

  
 

attorneys, did you speak with anyone else to

gain knowledge or other assistance in creating

your declaration?

A. No, I did not.

Q. Jkay. Did you speak to Professor

Williams? £ you read his declaration;

correct?

A. r read his declaration.

QO. Did you speak with him --

A. No.

Q. ~- in regard to your -- let me

finish my question.

A. i'm sorry.

Q. Did you speak with Professor

Williams in regard to forming the opinions in

your declaration?

No, I did not.

om Did you have an opportunity to ask

Professor Williams questions about his

declaration?

A. rf guess I would have had an

opportunity if I asked, but T didn't ask.

Q. ny reason why not?

Well, with respect to regulatory

anything that Dr. Williams
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i could have told me or taught me about

2 regulatory affairs.

3 Qe. Okay. You do, though, refer

4 Dr. Williams' declaration in your

5 declaration?

8 A. Oh, yes, in other capacities.

7 thought you were referring still to regulatory

8

9 . st in general.

id . ] Iim sorry.

I did refer to hishe

13 Q. Okay. On those issues where you

14 referred to hie document, did you get an

L5 opportunity to ask him any questions about

6 those issues?

7 A. Eo didn't ask him any questions.

18 . Okay. Any reason why not?

19 . I didnit believe I needed to.

20 . Okay. Did you check ox review any

ai of the data that Dr. Williams was relying upon?

22 MR. DELAFIELD: Objection.

4 THE WITNESS:

25 think, all of the data that he relied upon,
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and I did some calculations based on his

data, which appear in my report.

BY MR. POLLACK:

let's take a Look at that.

S in paragraph 70; is

T'il have to check. (Reviewing

I'm sorry. It's in paragraph 67.

Is that the calculation you're

referring to at paragraph 67?

Yes, that correct. This is what

I was referring to.

QO.

declaration?

don't think so, but I don't

Yean, I didn't see any.

~~ recall with certainty.

I was just checking.

Yeah, I don't think so.

OQ. Okay. Explain to me. What

calculation you did in paragraph 67?

A. I calculated the percentage

reduction in tetal impurities based on

Ler Reporting Corp., A U.S. Legal Support Company
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i analysis that Dr. Williams did on the

2 treprostinil free acid by the former process

3 and by the '393 process.

4 Q. Let me ask you.

5 Ts what you dia -- this number

8 .9545, where did that come from? Did that

7 come from Dr. Williams?

8 A. Ss, that me from his table.

9 . kay. Did you calculate that

id number independently yourself?

Li MR. DELAFIELD: Objection.

12 Jague .

23 THE WITNESS: No, I did not

14 calculate that myself.

15 BY MR. POLLACE:

16 0. Okay. Did you go through the

pt ~t
individual, you know, purity numbers that --

18 from the raw data that he reviewed and check

i9 those?

20 A. I reviewed every Certificate of

at Analysis that was provided to me on the former

22 process and the '393 process, and I reviewed

bo Gas every single one of them and took notes

bo HBS almost every one of them.

NO in Q. Did you calculate
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averages or standard deviations or anything

like that?

A. No, I did not.

calculation?

I'm relying on his calculation.

Q. Okay. And what about the number

.2936? Did you just take that from

Dr. Williams?

I took that from Dr. Williams’

ulation.

Q. Okay. You didn't calculate any

averages or standard deviations?

A. No, I did nor.

Q. So am I correc is the calculation

that you did is you just subtract .2936 from

-9545?

MR. DELAPIELD: Objection.

Vacue.

THE WITNESS: No.

BY MR. POLLACK:

Q. Well, what did you do?

A. I divided .2936 by 9545 and
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multiplied by 100 and then subtracted i to get

the percentage reduction.

Q. Ckay. That's the only calculation

you did?

A. Yes.

Qo. Okay.

A. I'm sorry. I didn't subtract thar.

Yes, I did subtract that from 1, yeah, te get.

the percentage reduction.

OQ. And other than that, you didn't do

any -- any other calculations?

MR. DELAFTELD: Objection.

Asked and answered.

THE WITNESS: I didnit do -- I

believe I did a calculation cf the absolute

percent. It's not in my document, and I

forget what number I got. It was something

close to i percent.

BY MR. POLLACK:

Qo. What do you mean by the ‘absolute

percent’?

A. That's dealing with the purity of

the -- the free acid.

Oo Can you explain to me how that

calculation is done?
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A. Well, you decide -- divide the one

by the other and multiply by 100, and I don't

ctremember what I got, but it's something between

 percent and f percent.

Q. Okay. You said you divide one by

What's the first one?

The first one -->

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: -~- would be the

higher purity by the lower purity and then

multiply by 100.

BY MR. POLLACK:

Q. The higher purity cf 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 process?

A. That's correct.

Qo. Okay. And there you're using the

percentage. When you say the "higherL = 2 2 =

purity" --

A, Yes.

do you mean 1 minus .2936?oO
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MR. DELAFIELD: Objection.

BY MR. POLLACK:

Q. Ie that what you were referring to?

MR. DELAFIELD:

THE WITNESS:

BY MR. POLLACK:

CQ. Okay. Okay. So you --

$36 and you divided that by 1 minus

DELAFIELD:

Vague.

THE WITNESS: The other way

around.

BY MR. POLLACK:

Cc. Okay. I'm sorry.

You took 1 minus . 9 $545 and

divided by 1 minus .29367

MR. DELAFIELD: Same objectio

THE WITNESS: Yes. Well, let

see. TIT just did it on the back of an

envelope, so I don't remember.

No. 1 minus -- yes.

minus .2936 divided by 1 minus .954

multiplied by 100 to get the percent higher
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14  
level of purity.

BY MR. POLLACK:

Q. All right. What number did you

get?

A. I don't remember. Tt was -- it was

93
close toa a percent, between  

percent.

Qo. Between a and [fF percent?

A. Between § yeah,  and

percent, something in that range.

Oo. Okay. And why didn't you inelude

that calculation in your report?

A. Ch, I just it did for my own

interest. This was the number I wanted, the

reduction in purity. Because the point I'm

 making here is that the FDA would certainly

take a percent reduction in purity -- in 

imourity level as being very significant,

something they would like to see.

Qo. Okay. Now, you're aware that the

-- I think you are -- that there's a patent

called the Moriarty -- not a patent, there's a4

paper in the Journal of Organic Chemistry that

we've called the Moriarty paper.

You're aware of that; right?
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I am aware of that.

IR. DELAFIELD: Objection.

Vague.

BY MR. POLLACK:

Q. And you're aware that in that paper

they reported a purity of 99.7 percent?

MR. DELAFIELD: Same objection.

Lacks foundation.

THE WITNESS: [ believe that's

what they reported at the -- in the very

last sentence.

BY MR. POLLACK:

QO. Yeah, and that's -- that's the

prior art Moriarty process in this case;

A. Yes, that's my understanding.

MR. DELAFIELD: Same objection.

Lacks foundation.

BY MR. POLLACK:

oO. Let me ask

Tf Dr. Williams made a mistake in

his calculations and the set of data that he

was relyince on showed a purity of 99.7 percent

for the Moriarty process, how would that change

your opinion?
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MR. DELAFIELD: Objection.

Vague. Calls for speculation. Lacks

foundation.

THE WITNESS: It wouldn't change

my opinion.

BY MR. POLLACK:

OG. So even if the prior art was 99.7?

A. Tt wouldn't change --

MR. DELAFIELD: Same objections.

THE WITNESS: -- my opinion.

BY MR. POLLACK:

Q. So you're saying even -- even if

there was a 99.7 percent purity ievel in the --

im the prior art, there would still be a

long-feit need?

A. That 99.7 from Moriarty?

Right, from Moriarty.

Yean, that wouldn't change my -- my

Okay. So even if all of the --

prior to the patent all of the treprostinil

that United Therapeutics was selli

purity of $3.7 percent, you stiil

would be a long-felt need for --

A. No, that's not what I was gaying.
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Okay. Explain it to me.

DELAFIELD: Objection.

Lacks foundation. Calls for speculation.

THE WITNESS:

itams did his anal

pretty clear. And the purities that he got

were based on total total

BY MR. POLLACK:

on Related impurities?

tocal related totai related

impurities, and I know how that's done.

Q. Uh-huh.

Nownere 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

a -- or whether it was done by total

related impurities.

And so you can't compare unless

they're apples and apples and there that number

99.7 percent didn't mean anything to me because

I couldn't tell how he did the analysis. You

wiil get different re (3 with a reference

standard versus total related impurities.

Q. No, the FDA, though, requires that
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United Therapeutics, and everyone else, reports

total purity by HPLC an:z jis; is that correct?

MR. DEL!

Lacks foundation. Call

THE WITNESS: There are options

to use. They do happen to like the HPLC,

but there are other analyses that are

And, of course, you have to run

them by the FDA as part of your discussions,

convinee them of the reliability of that

assay, show them the standard deviation, the

relative standard deviation of the assay,

the limit of quantitation, the

detection, and 1f they are convinced, you

can use other assays.

BY MR. POLLACK:

Cc. Okay. But in the case of

treprostinil, Umited Therapeutics is submitting

the HPLC assay analysis?

A. Yes, they

Q.

A.

Q. And that's not done by taking total

related impurities?
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MR. DELAFIELD: Objection.

Mischaracterizes the documents and his

Testimony.

BY MR. POLLACK:

Q. Correct?

A. That's correct.

QC. Yean. Okay.

A. They -- they do both, but the

purity level by HPLC is what is required.

-~- you gaid they did both, but,

fact, they never total up the totai related

purities and subtract that from 190, do they?

MR. DELAFIELD: Objection. 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

HPEC.

BY MR. POLLACK:

OQ. Right. And do you -- do you recall

that the Moriarty reference he describes using

an HPLC and a UV detector?

A. Yes.
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BY MR.

Q.

saying

not he

MR. DELAPIELD: Objection.

foundation.

PODLLACK:

Okay. Okay. Why are you then

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

used HPLC in a reference standard?

Weil, H

MR. DELAFIELD: Objection.

foundation.

THE WITNESS: HPLC is used

for total related substances, too, but he

didn't indicate whether he compared peak

heights, which would be total related

substances, or a reference standard, which

would

FDA i

used,

be the quantitation preferred by the

their certificates of analysis, the

So I couldn't teil what Moriarty

and I looked for it to see whether

that was a number, a comparable number that

I cou

-- to

BY MR.

C.

 
  

id use to compare apples to apples to

Dr. Williams.

POLLACK:

Let me ask you this.

Moriarty doesn't report anywhere

i i ie Reporti Co , AUS. SIE po m1Ler Reporting Corp U.S. Legal Support Company
950 Third Avenue, New York, NY 10022 (212) 557-5558

P.148 UT Ex. 2058

SteadyMed v. United Therapeutics
1PR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 1344 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1345 of 7113

ul

he

STEADYMED LTD., vs UNITED THERAPEUTICS

Ruffolo, Robert on 08/19/2016

what the total related impurities are;

DELAFIELD: Object

Mischaracterizes the document.

THE WITNESS: TI

BY MR. POLLACKE:

Qo. I in the inmean,

Organic Chemistry paper,

A. I don't know.

Q. Yean. I'm saying, in the

CORPORATION,

right?

ion.

con't know.

the Journal of

paper, he

doesn't report the total related impurities?

MR. DELAFIELD: Object

Lacks foundation. Mischaracterizes

document...

THE

analysis by peak

reported the tetal related impuriti

Ltif he did it by HPLC, was

quantitative assay. I don't

did.

BY MR. POLLACK:

OQ. Ye Ss, that's what T want

E'm asking if he reports

related impurities are.

dentt know.
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MR. DELAFIELD: Same objections.

THE WITNESS: Ue may and he may

not. Depends how he did the assay, and he

doesnit say.

BY MR. POLLACKE:

Yes. I'm asking if in the paper he

the related impurities are, in

identifying them, saying anything

about them.

MR. DELAFIELD: Same objections.

Asked and answered. Asked and answered.

THE WITNESS: He doesn't report

what it is he's measuring, whether it's

rotal related impurities or a quantitative

HPLC assay, and the results are different.

BY MR. POLLACK:

Q. Yeah. Maybe we're misunderstanding

other.

In the Journal of Organic Chemistry

paper, does Moriarty say, here's some of the

impurities that are present in treprostinil?

MR. DELAFIELD: Objection.

objections. Asked and answerec.

THE WITNESS: I don't recall.

I'd have to go review the paper.
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BY MR. POLLACK:

Q. You're aware that Moriarty is

associated with United Therapeutics that that's

heir patent?

A, Yes, of course.

Qo. Did you ask United Therapeutics,

can you tell me how Moriarty did this

No, I did not ask.

Q. Take a look at

Can you show me in the '393 patent where they

report what the impurities are in treprostinil

or any other compound?

Objection.

THE WITNESS: So they report

I dontt see a table number

column 14 at the bottom, and those are

HPLC area under the curve. So those are

reference standards.

In table i column 16, they

report a p vause that is

the process that they submitted to the FDA

for approval, that has to be an HPLC

quantitative assay with a reference
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standard.

BY MR.

on

A.

claim

POLLACK:

Uh-huh.

And in claim 2 I'm sorry

and claim 10, that is total related

substances.

OG. Why do you say that if every other

place in the patent it reports HPLC assay

Because 1lt'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 this patent and the claims, and he

tetal

QO .

what Dr.

patent?

ft4 14
Lai LS

BY MR.

QO.

 
  ier Reporting Corp., ATU

950 Third Avenue, New York, NY 1002
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related substances.

So you're saying we should look at

Walsh says, not what's written in

MR. DELAFIELD: Objection.

for speculation.

POLLACK:

That is your opinion?

No, that's not my opinion.

Well, then, why aren't we looking

HPLC analysis in the patent?
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actually,

what's

substances"

substances.

QO .

within the

foundation

on the description

curve

 
Elisa Dreier

950 Third A
Reporting Corp., AU.

\venue, i

That's not in the

snould look at

claim was done

related

you see the words "total related

in the claim?

No, I don't. said,

analysis and Ss submitted

approval, as and

no further actions taken before th

And it makes sense to me thatso

reported total related substances

aims, which is what was in dispute

referred to total related

Okay. You'd

DELAFIELD: Objection.

Calls for specu

THE WITNESS: It's my judgment

under the

and the HPLC a

which ig

8. Legal Support Company
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VS UNTTPED

Robert on 08/19/2016

THERAPEUTICS CORPORATION,

HPLC quantitative assay involving a

reference standard,

used.

BY MR. POLLACE:

by

BE WITNESS:

point, I'd Lik

don't need lunch

do -- would Like

BY MR. POLLACK:

C. Do you

you. Do you want

A. It

you want to do.

MR.

break for lunch?

MR.

THE

This12:34 p.m.

We're off

 
  

doesn't m

that that is what Was

"chat" you mean HPLC

DELAFIELD: Same objections.

When you get to a

the restroom. I

Lf you con't want, but I

te use the restroom.

want to break? it's up to

to break for Lunch now?

titer to me. Whatever

DELAFIELD: Yeah, it's

POLLACK: You guys want

That's fine.

DELAFIELD:;

timeTheVIDEOGRAPHER:

completes Media Unit No.

the record.
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(Whereupon,

luncheon recess was taken.

 Elisa

950 Third Avenue,
eler Reporting Corp.,

New York,

ED THERAPEUTICS CORPORATION,

at 12:34 p.m., a
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ROBERT R. RUPFOLO,

called for continued examinat

previously duly sworn, was
ex

further as follows:

EXAMINATION (CO

THE VIDEOGRAPHE

1:23 p. fa.
This begins Media

We're on the record. Please

counsel.

BY MR. POLLACK:

Cc. Dr.Welcome back,

A. Thank you.

QO. Was lunch good?

A. Yes.

QO. Okay. You didnit

testimony with counsel during

A. No, we didnit.

I'd like to turn tQ.

your declaration that is Exhi

A. Okay.

Q. ind can readyou

all paragraph 32, but I want

15 at the top of the page. Y

 
  

THERAPEUTICS

JR.

CORPORATION,

, PHD

ion and, having been

amined and testified

NTINUED)

R: The time is

Unit No. 3.

proceed,

RuEfolo.

discuss your

Lunch, did you?

Q paragraph 32

bit 3.

~- you can read

to focus on page

OU
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"Por

of an APT is $9

of purity in

UNTTPED

Robert on 08/19/2016

THERAPEUTICS CORPORATION,

that reads:

example, if the actual purity

.4 percent and the lowest limit

Certificate of Analysis is

entire batch of

Q. Okay.

API must be rejected."

So let me

understand this.

statement still

A. Yes.

Qe. Okay

have a Certific

HPLC analysis 1

Vague. Calis

THE WITNESS:

what the speci

BY MR. POLLACK:

Q. oh,

 
  

By the way, do you agree with

?

As an example, yes.

let's. So, for example,

ate of Analysis and it s¢

s 99.6.

Would that Grug be sold to

DELAPIELD: Objection.

for speculation.

That depends on

fication was.

lim sorry. fF was i
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Oh, in my example.

“~- your example. In your example.

A. I'm sorry. Yeah, could you repeat

Chat, please? I'm sorry.

Q. Yean. So using your example.

Okay. Yeah.

OG. Let's say I hac a drug which its

HPLC analysis shows --

A.

Q. it had a Certificate of Analysis

by HPLC of 99.6 percent.

Would the FDA allow the company to

sell that batch to the public?

MR. DELAFIELD: Objection.

Vague. Calls for speculation.

THE WITNESS: So if it was 99.6

and the specification was 99.5, yes,

would be allowed to be approved.

know if it could be sold to th

That depends on many other steps because

that APT would go into that a druc product,

and that has its own specs. So that would

determine.

BY MR. POLLACK:

Q. Sure.
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But it could move on in the

manufacturing ~--

Q. It could move on in process?

A. in the manufacturing process.

What 1f£ I had an APT -- what does

For?

Active pharmaceutical ingredient.

Q. TE I had an active pharmaceutical

ingredient which had, just like your example,

Certificate of Analysis, the

99.5 percent. So let's say T had batch and

it had an HPLC assay analysis of .5 percent.

Could that move on in the process?

MR. DELAFIELD: Objection.

Relevance. Calls for speculation.

THE WITNESS: Yes, that could

move on if that 99.5 was the specification.

Yes.

BY MR. POLLACK:

oO. Okay. Now, you're aware the limit

for treprostinil that we're dealing with in

this case is 98 percent; is that right?

MR. DELAFIELD: Objection.

Calis for speculation. Lacks foundation.

Vague.
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THE WITNESS:

current lower Limit.

BY MR. POLLACK:

QO. Jkay. So if I have

batchsay I have a -- I make a

and it

percent.

Do

A. Uh-huh.

Q.

on in the process?

MR. DELAFTELD:

THE WITNESS:

could move on.

BY MR. POLLACK:

QO. Okay. And I make

treprostinil API and I measure

analysis and it's 

Could that batch

process?

MR. DELAFIELD:

THE WITNESS:

current level spec, that

BY MR. POLLACK:

 
That is

-- I measure its HPLC as

you have my assumptions?

Can that batch of treprostinil move

Same objections.

Assuming all of

the other specifications were met,

another batch of

percent.

Move On

Same objections.

Yes,

could move on.

the

of treprostinil
a

say and it's 99

yes, that

its HPLC

in the

with that
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Qo. Okay. 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 compary would then move

that batch into the rest of the process?

A. yes,

MR. DELAFIELD; Objection.

Relevance. Vague. Calls for speculation.

THE WITNESS: Yes, they could do

BY MR. POLLACK:

Qo. Okay.

A. If they -- if they chose to.

QO. Now, Dr. Williams cpined that

certain batches that he looked at had an

average HPLC analysis -- I'm sorry, I'm

incorrect -- an average purity based on

subtracting related impurities of 99 percent.

Is that -- is that what you recall?

MR. DELAFIELD: Objection.

BY MR. POLLACK:

© HeCG KR GOrm He& ct (0) Ee“< \o \o co 0) La ao aact

MR. DELAFIELD: Objection.
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BY MR. POLLACK:

~~ for the Moriarty batches?

Oh, for the --

MR. DELAFIELD:

Vague. Mischaracterizes document.

THE WITNESS: Eo wouid have to

look again at those tables, but it was

something close to that. I don't remember

the number.

BY MR. POLLACK:

Q. Okay. ‘eah. I'm not trying to --

A. Yean.

Q. -~- trying to trick you here. If

at where we were --

A. No, I understand. I just don't

remember --

Q. Yeah.

the number.

C. Remember we were -- we were

looking --

A. Yeah.

Q. -- at your paragraph 67?

Yean. Yeah. Okay.

Okay.

And maybe I misunderstood, but
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think here you refer to Dr.

deciaration and his Table

A. Yes.

Q. Do you see that?

A. rf did, yes.

ion And I think what T'm supposed toa

concluce here i that the -- well, what am what

to conclude about the typical

purity of the Moriarty process, if anything,

from your -- your paragraph 6

MR. DELAFIELD: Objection.

fague.

THE WITNESS: That the average

relevant impurities are higher in the

Moriarty process compared to the

process.

BY MR. POLLACK:

Cc. Okay. Is there anything I'm

supposed to conclude about what the average

purity on the scale from zero to 100 percent is

of APT made by the Moriarty process?

MR. DELAFIELD: Objection.

Jague. Calis for speculation.

THE WITNESS: Oh, I can't

chat because there will be variabil

ier Reporting Corp., A U.S. Legal Support Company
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There will be some high, some

haven't analyzed how many wou

epec. So I don't know.

BY MR. POLLACK:

Q.

This number .945.

that number from 1 and multipl

A. Uh-huh.

CG. -- right, I get app

percent;

DELAFIELD:

BY MR. POLLACK:

DELAPIELD:

the

BY MR. POLLACK:

Cc. Would you -- in

does that characterize the

products made by the Moriarty

DELAPIELD:

Vague.

THE WITNESS: I

analysis done by Dr. Wiliiams

co the question that the Mori

 
  

950 Third Avenue,

THERAPEDTICS

your

ier Reporting Corp., A U.S.
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CORPORATION,

Low, and I

id fall below

you this.

subtract

y by

roximately 99

Objection.

Mischaracterizes

view is

average purity of

process?&

Objection.

believe that the

gives a answer

arty process
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produces product that is less pure than the

‘393. And your question is?

BY MR. POLLACK:

Q. Okay. I wa

an answer to the question of what the average

purity was in the Moriarty process.

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: I think it gives a

relative purity compared to the ‘393 process

because, remember, it depends on how you do

the analysis, whether it's against a

reference standard or against total related

product.

This I know wags doneé against 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 than'ge a fair comment what I

said and

BY MR. POLLACK:

Q. Okay. Let me just make sure you

didn't --

A.
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you didnit make an error here

because you just said 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.

that back.

The comparison is still valid

because it's apples to apples totai related

substances. I apologize. But go 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.

So I take it back. But you're

right. It's tetal related substances.

oO. Okay. Based on this, are we able

fo say anything about how the HPLC analysis

compares --

MR. DELAFIELD: Objection.

Vague.

BY MR. PODLLACE:

for Moriarty versus

MR. DELAFIELD: Objection.

fagqgue. Calls for speculation. Outside the

scope of his report.
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THE WITNESS: Okay. I have noc

seen that comparison done on -- on HPLC

quantitative assay against reference

standard. = did look 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 other,

but I can't relate that to an FDA release spec

that's done by different analysis to a

reference standard. Thatis -- that's what I'm

Okay. I understand.

So what you're saying here

in effect is, look, the '393 patent does

another purification step on top of Moriarty,

so the purity 1s going to be higher?

A. iim not

MR. DELAFIELD: Objection.

THE WITNESS: iim not

wouldn't agree with that statement.
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BY MR. POLLACK:

Q. Why not?

A. Because it takes away a purity -- a

purification process of the £ the nitrile.

The Moriarty process -- excuse me -- involves

purification of the nitrile --

QC. Okay.

A. ~~ and that's not done

Q. Let's talk

wasn't done in '393. If we coul

the '333.

A. The patent?

C. Ver ad. ind then that is

in this proceeding, our deposition, Ruffolo

Deposition Exhibit 4.

you turn to claim 15, you'd see

Claim 16.

Thatta in column 20.

Yes.

oO. You see there step that says

"does not include purifying the compound in

formula (VI)."

formula (VI} is the nitrile;

ier Reporting Corp., A U.S. Legal Support Company
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MR. DELAFIELD: Objection.

Vague. Calls for speculation.

THE WITNESS: (Reviewing

document). Yes, it says that the compounded

formuia (VE) dees not include that purifying

that purity step.

BY MR. POLLACK:

Q. Okay. So that's in claim 16?

A. That's in claim 16.

QO. Right. So then presumably the

other claims you could include the purification

of the nitrile.

MR. DELAFIELD: Objection.

BY MR. POLLACK:

0. fs that your understanding?

MR. DELAFIELD: Objection.

Vague. Lacks foundation. Calls for

speculation.

THE WITNESS: That's not my

understanding. The process that is the

subject of this patent, which is, I think,

referenced -- referenced in the claim 1 and

ciaim 9, is referring to a process, which as

I understand is the '393
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doesn't have purification of the nitrile.

BY MR. POLLACK:

Q. Okay. I'm not -- I may be agking

you something that's a little too legal, but do

you have an understanding -- let me step back.

Do you have any patents?

iIohave a couple of patents, yes.

Q. Okay. Do you have any

understanding of how patent claims 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 have some

knowledge, but it's certainly nothing that I've

devoted a great deal of time to.

Q. Are you familiar with the following

concept? When a -- when a claim says

Ycomprising"™ and it has a process comprising,

that means the claim is met. If the steps of

the claim are performed, plus 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. DELAPIELD: Objection.
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Calis for a legai conclusion.

THE WITNESS: Yeah,

getting a little bit beyond my -- my --

BY MR. POLLACK:

o. Okay.

~- relative understanding.

Yean, I'm not asking you if

Yeah.

Io was just wondering 1£ you

about that.

A. i - not really.

Cc. n, okay.

A. 1 =-- no. Again, I'm not a lawyer

an attorney and -- and that is beyond my

level of expertise.

Okay.

So I'm sorry.

QC. Okay. Let me just ask you. Just

going back to claim 16 where it said "wherein

the process does not include purifying" the

nitrile.

What was your understanding of how

claim 16 was different from claim 9?

MR. DELAPIELD: Objection.
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THE WITNESS: Weil, I -- because

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 -- looks like claim 16 is

reaffirming that. That's il I can say.

BY MR. POLLACK:

Q. Okay. 3 é F the one o£ the

differences between the Moriarty process and

what I cail the ': Iroces Chat's what you

it in your declaration; right?

A. es, I think so.

oO. is that in the process, this

purification step is -- of the nitrile has been

removed?

MR. DELAFIELD: Opjection.

Vague.

THE WITNESS: That's my

understanding, yes.

BY MR. POLLACK:

Q. Yean. Okay. Are there other -- in

addition, there's a further purification step

at the end where they make the diethanolamine

i i ier Reporting Corp., A U.S. Legal Support Company
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gait in the treprosgtinil that -- that United

Therapeutics makes by the ‘393 process; is that

your understanding?

MR. DELAPFIELD:

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 analyzed.

BY MR. POLLACK:

Q. Other than that crystallization

the change in the purification of nitrile, did

you identify any other differences between how

United Therapeutics made treprostinil according

to the Moriarty process and treprostinil

according to wnat we're cailing here the '393

process?

MR. DELAPIELD:

Vague. Outside the

declaration.

THE WITNESS: I would suggest

that the formation of the diethanolamine

galt as the step immediately before

ier Reporting Corp., A U.S. Legal Support Company
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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, you said that was a

purification by crystallization; ig that right?

MR. DELAFIELD: Objection.

Vague. Mischaracterizes testimony.

THE WITNESS: That's the step

(d), which is reacting the salt formed in

with an acid to form the compound

of formula IV, which is treprostinil free

acid.

BY MR. POLLACK:

called a crystallization?

MR. DELAFIELD: Same objection.

THE WITNESS: -- to me would be

a crystallization.

BY MR. POLLACK:

Qo. Let me ask you.

Have -- have you seen

erystailizgation used before to purify

compounds?
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How often?

DELAFIELD: Objection.

Vague. Calls for speculation.

THE WITNESS: it's a process

that's used not uncommonly to purify final

product of the reaction.

BY MR. POLLACK:

CQ. Wasn't this -- isn't

crystallization unique to the '393 patent?

MR. DELAFIELD: Objection.

Vague and ambiguous.

THE WITNESS: The

erystallization, as I understand it, is not

what's unique to 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:

QC. How long has crystallization been

around ag 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 around.
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BY MR. POLLACR:

Before 20077

Oh, yes.

MR. DELAFIELD: Same

THE WITNESS:

BY MR. POLLACR:

OG. Did you learn about it when you

were in college at the university?

MR. DELAFIELD: Same objections.

THE WITNESS: Yes, I did.

BY MR. POLLACK:

Q. What course did you -- in what

learn about that?

DELAFTELD: Same objections.

THE WITNESS: The inorganic

chemistry, organic chemistry, physical

chemistry, medicinal chemistry,

pharmaceutical chemistry, analytical

chemistry. Maybe some others.

BY MR. POLLACK:

Q. And when did you go to college?

In 1968 I started.

ind when did you gracuate?

I graduated with my BS in pharmacy

and then my Ph.D. from the same
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institution three or four years later.

Q. What school was that?

A. The Ohie State University, Football

Capital of

Q. nh. (Laugh) .

And these courses you described

taking where they talked about purification

with crystailization, did you take those when

you were an undergraduate or a gradu

MR. DELAFIELD: Objection.

Relevance.

BY MR. POLLACK:

Q. Or both?

A.

C. Okay. Okay. But you're an expert

on or at least you have a lot of knowledge

about stereochemistry; right?

But I think it's the case

is it the e 1 crystallization was not

used to separate stereoisomers before 2007?

MR. DELAFIELD; Objection.

Relevance. Vague. Calls for speculation.
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Crystallization is

separate

ik tohave to conversion

diastereomers by reacting with an optically

active salt.

BY MR.

QC. Okay.

technique of

stereoisomers

enantiomers !

enantiomers?

BY MR.

POLLACK:

But that wouldn't that

using crystallization to separate

» that wouldn't apply to

would it?

MR. DELAFIELD: Same objections.

is report.

THE WITNESS: To just the plain

POLLACK:

Q. Yes.

MR. DELAFIELD: Same objections.

THE WITNESS: The same

enantiomers -- crystallization of the same

enantiomers

them.

BY MR.

Q. i'm

anantiomers.

two-direction,

 
  

950 Third Avenue,

wouldn't -- wouldn't separate

POLLACK:

sorry. I didn't mean same

I meant, you know, the

yeah.
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The diastereomers -- excuse me.

DELAFIELD: Same objections.

THE WITNESS: The enantiomers,

dextro and lLevo --

BY MR. POLLACK:

Qo. Right.

AL ee would not be separated alone by

crystallization without first reaction with an

optically active compound to produce

diastereomers which then would be crystallized.

QO. Okay. All right. But how far back

ust described, how~
does doing that

far back does that go?

MR. DELAFIELD: Objection.

Relevance. Vague. Outside the scope

report.

THE WITNESS: Decades.

BY MR. POLLACK:

BY MR. POLLACK:

Q. Let me ask you some hypotheticals

Suppose the -- just for this

argument, for argument, suppose the Moriarty

U.S. Legal Support Companyier Reporting Corp., A p
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process produced treprostinil and we had a

batch of treprostinil made by the Moriarty

product ~-- process and it had a $9 percent HPLC

analysis purity.

Would United Therapeutics be

allowed to send that Moriarty

creprostinil through the

and out to the public based on the current

treprostinil specification?

MR. DELAFIELD: Objection.

Vague. Calls for speculation. lacks

foundation.

THE WITNESS: They would be

permitted to move it down the manufacturing

process, and 1£ subsequent. specifications

were met, then it could go out to the

public.

BY MR. POLLACK:

QC. By "subsequent specifications, "

you're referring to specifications for the drug

product?

A, Correct.

MR. DELAFIELD; Same

objections.

BY MR. POLLACK:

i i ier Reporting Corp., A U.S. Legal Support Company
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QC. They wouldn't measure the purity of

the API again later in the process?

MR. DELAPTELD: Same objections.

BY MR. POLLACK:

o. Once it's been formulated for a

drug product?

MR. DELAFIELD: Same objections.

THE WITNESS: If the formulation

had other components added to it, the API

would not be tested again, but sometimes the

APT does just become the final product,

BO...

BY MR. POLLACK:

C. Do you know in the case of
5

treprostinil, does i: just become the final

product or does it need to be turned into a

formulation?

MR. DELAFIELD: Objection.

Relevance. Lacks foundation.

THE WITNESS: It needs to be

turned into a formulation. I don't know

what Ise is in the formulation, though.

BY MR. POLLACK:

Q. Let's suppose that the Moriarty

process -- thie is a hypothetical, this ig my

eler Reporting Corp., A U.S. Legal Support Company
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analysis purity of percent plus or minus 

on the standard deviation. All right? So

it might be | but It might be | 

basically that's the range you're in.

In your opinion, would there be a

reason for further purification?

MR. DELAPIELD; Objection.

Vague. Calls for speculation. Outside the

scope of his report.

THE WITNESS: what did 

you say?

BY MR. POLLACE:

plus or minus  Q.

A. As a standard deviation, that

doesn't mean -- standard deviation doesn't mean

you add 2 and subtract 2.

Q. Sure. But it does mean that

what is it? -- 67 percent of the samples will
ro

fall between those limits?

A. It means that --

MR. DELAFIELD: Objection.

Lacks foundation. Vague. Calls for

apeculation.

THE WITNESS: it means that the
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c
Oo 5 percent confidence limit wouid be

approximately plus or minus J.

BY MR. POLLACK:

Oo.

A. Standard --

QO. oor

A. §g.

Qo. —P

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. 
3 +

A. Oh, I didn't hear the if that's 
a

what you said.

Q. The point. Yean, I'm sorry.

MR. DELAPIELD: Same objections.

THE WITNESS: And the same

calculations still -- still you do. It's

not plus or minus Tt would be plus or 

minus something like 
BY MR. POLLACK:
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samples?

A. That would be -- would fall in --

MR. DELAFIELD: Same objections.

THI ft] WITNESS: -- in that range.

BY MR. POLLACK:

Q. Okay.

 the sampies would

is that fair?

MR. DELAFIELD: Objection.

Vaque. Lacks foundation. Calls for

soeculation.

THE WITNESS: I forget what

number you gave me for the medium purity.

BY MR. POLLACE:

3
Ah, okay. Let me write it down©

 

Q. And I'm doing a standard deviation

plus or minus in my hypothetical.
fb

 

And my question is whether that

means that 95 percent of the samples would fall

between 

MR. DELAFIELD: Objection.

Vague. Calls for speculation. Lacks
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foundation.

WITNESS: Approximately

approximate calculation of

but...

BY MR. POLLACK:

So let me just Look

2 for a second in your

ion, so we don't cet confused then.

I'm sorry. Paragraph?

32.

Okay.

And so you say here -- this is on

Tim looking at your third sentence,

"Although the FDA provides no

level of purity required for any drug,

based on my experience of approximately 406Y PE ¥

years in the pharmaceutical industry

interacting with the FDA on requilatory issues,

Li is commoniy assumed that, with rare

exception, licensed drugs will have purities in

axcess of 99%, and often significantly higher."

id I read that correctly?

Yes, you did.

Okay.
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A. Yes, I do.

OD

 producing f plus or minus

paragraph 32?

MR. DELAFPIELD:

Vaque.

Mischaracterizes

THE WITNESS:

not a standard. That's --

commonly occurred. A

the spec,

Certificate of Analysis.

BY MR. POLLACK:

Qo. Okay.

A.

Q. Right. Okay.

what's in the specification is

right?

A. Correct.

percent, yes.

Q. Rignt.

if it hasMoriarty process,

just gave of 

 
P.186

If the Moriarty process is

 
?

meet the standard you just described

Objection.

Calls for speculation.

the document.

Thatis

that's

standard

what's in the specification of

So that's really what matters.

Fair enough.

98 percent;

The lower limit

So material made by the

the

plus or minus —, it will 95

wouldn't it

there in

that's

waat's

inis what's

the

And

igs 98now

that helimites
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ercent of the time meet the spec?

MR. DELAFIELD: Objection.

for speculation. Lacks foundation.

THE WITNESS: Bas

that number and the standard deviation, in

my approximate calculation of

95 percent confidence limits,

from --

BY MR. POLLACK:

Q. Right. In fact, if we pulled it

out to $9 percent confidence limits, we would

probably still meet the 98 percent specs?

MR. DELAFIELD: Same objections

and outside the scope of his report.

THE WITNESS: Yeah, I can't do

that calculation in my head.

BY MR. POLLACK:

OKay.

So I don't know what the 99 percent

confidence limite 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. Tid

have to do the calculations and I can't do
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that one in my head.

BY MR.

on Okay.

POLLACK:;

But as you based

on your 40 years of experience,

excess of

kind

39 notltis

thumb

MR. DELAFIELD: Objection.

Mischaracterizes the document.

that.

proviced in the

Course,

The

they're

THE WITNESS: No, I wouldn't say

rule of thumb would be what's

FDA guidances and, of

So the FDAguidances.g can

and often does --

BY MR. POLL

~o tighten them up above 39

hat's why I said "in excess of" and

what they agree with the manufacturer

when you were at Wyeth or GSK,

would have to assess based on the

 
Elisa Dreier

950 Third A
Reporting Corp., A U.S.es 4

re

re you get to

your

purities you

BA would probably accept;
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Vague.

THE WITNESS: And we would -- we

would look at the quidance to give us an

idea, but it's never & guarantee until the

DA -- 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 look

at the level of detection

importantly, the level of quantitation. And

it's through that discussion and negotlation

that you end up with a specification.

BY MR. POLLACK:

om Rignt. Fair enough. But when your

team was working on drug approvals, if you saw,

you know, a better than 99 percent, did that

give you some confidence that yes, we can go

the FDA and see where that discussion goes?

MR. DELAFIELD: Objection.

Vague. Relevance.

THE WITNESS: That depends on

  Elisa Dreier Reporting Corp., A U.S. Legal Support Company
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i would think that

don't believe we'd probabiy do that now on

most drugs, but on some drugs we would go to

99 or maybe even lower.

BY MR. POLLACK:

CQ. What about 10 years ago? Would

you -- would you go with 39?

MR. DELAFIELD: Same objections.

THE WITNESS: [ mean, the -- the

criteria cet tougher as time goes on and

even today, depending on the drug, the FDA,

if, for example, if it's a natural product

with a very difficult extraction, they go to

levels of 85 percent purity. Depends on the

drug, the disease.

It's not a property of the drug

it's a property of the drug, the

the patients, whether there are

alternate therapies and how serious a

disease is, and those really go into

determining what the specification will be

in terms of purity.

BY MR. POLLACK:

QO. Okay. I assume in that analysis

ier Reporting Corp., A U.S. Legal Support Company
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the more serious a disease, the lower purity

the FDA will accept?

MR. DELAPIELD: Objection.

Calls for speculation. Outside

of his report.

THE WITNESS: It's not

simple. are serious diseases

have many good therapeutic options,

Thay not --

BY MR. POLLACK:

Q. Sure.

A. -- go to that. So that's why I

said, it's a very complex dynamic and that's

why they issue guidelines and not regulation on

purities. And as you know, there are

guidelines on -- from the ICH and the

om Sure. I'm just trying to
FT

uncgerstand how the guidelines work.

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. Calis for speculation and outside

ier Reporting Corp., A U.S. Legal Support Company
5
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i the scope of his report.

2 THE WITNESS: If the disease is

3 very serious, there are few therapeutic

4 options, or if the therapeutic options

5 aren't very good and the FDA believes this

8 is a drug patients should have and you can't

7 get purity to a level that is typically

8 found in guidance, they may relax that

9 standard after negotiation.

io Bui cell y tive seen

Li i cancer, where the FDA

12 depends on a number

13

i4 mentioned,

15 including your ability to manufacture a

16 medically necessary drug, and they weigh

1? that.

i8 In addition to what

19 earlier, how potent the crug is,

20 it has a potent pharmacophore, and whether

2i it's acute use or chronic use. And chronic

22 use with a potent pharmacophore gets greater

23 scrutiny.

24
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is why it's the result of often multiple

discussions and they -- the amount of data

they demand to see before they make that

final decision or accept your final

recommendation is quite a bit.

BY MR. POLLACK:

Do you know what disease

treprostinil treats?

Yes.

What disease is that?

Pulmonary arterial hypertension.

Is that a serious disease?

DELAFIELD: Objection.

Vague.

E WITNESS: I consider that

very serious disease.

BY MR. POLLACK:

Cc. tre there a lot of treatment

options for pulmonary arterial hypertension?

MR. DELAPIELD: Objection.

Vague. Outside the scope of his report.

THE WITNESS: There aren't many

and they're not particulariy effective.

it is a serious disease.

BY MR. POLLACK:
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Q. What about treprostinil? Is it

effective for pulmonary arterial hypertension?

MR. DELAFIELD: Same objections.

TEBE WITNESS: It is effective.wh

It met the negotiated endpoints that the FDA

required for approval in this disease.

BY MR. POLLACK:

Q. But people stili die anyway of

pulmonary arterial hypertension even on

treprostinil?

A. They're --

MR. DELAFTELD: Objection.

Vague. Calls for speculation. Lacks

foundation.

THE WLINESS: Very sadly, yes.

BY MR. POLLACK:

foQO. But in 2007, other than

treprostinil, there weren't many treatment

options for patients with pulmonary arterial

hypertension?

MR. DELAFIELD: Same cbhjections.

 THE WITNESS: Not very many.

BY MR. POLLACK:

Q. Now, 1f treprostinil had a purity

percent on average, would 
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you agree with me that there's

leeway there to go up? I

percent?

MR. DELAFPIELD;

Calls for speculation.

documents and vaque.

THE WITNESS:

a single lot was 

percent than 

a reference standard,

be 100 percent.

BY MR. POLLACK:

QO. Well,

not 199 percent,

MR, DELAPIELD:

Vague.

foundation.

THE WITNESS:

was that that | 

removed - percent would

removed from 100 percent. It

 
P.195

not &

mean,

Objection.

Mischaracterizes

If a single lot --

because that's all you can be talking about

that's a

depending on the assay and if it's the

the reference standard assay HPLC,

actually could be further away

because you're

which is

if the reference standard is

that raises the number;

Calls for speculation.

right?

Objection.

Lacks

What I saidNo.

percent would be further

be further

would be less

itis only 

it it

from 190

basing it on

nok going to  
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then @

referenc

would be

standard,

100.

BY MR.

Q.

we've bee

standard,

processes?

£o

aware abo

and that

analysis,

HPLC anal

 

POLE

percent from 100 because the

e standard is less than 100. So it

percent of the reference 

and the reference standard is not

LLACKE:

Right. Okay. And actually that,

n talking about reference standards.

Reference standards are just a

a knowti error,

MR. DELAFTELD: Objection

undation. Vague.

THE WITNESS: It's not a known

A veference standard has a known

But scientists were well

ut this issue of reference standards

the value you get in an HPLC assay

one of the sources of errer in all

ysis was reference standard?

MR. DELAFIELD: Objection.

 
Vague. Lacks foundation.

THE WITNESS: That's not a

EEELE2
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source of error. That's inherent in the

the reference

standard.

BY MR. POLLACK

You're saying the reference

Standard is not part of the HPLC procedure?

MR. DELAFIELD: Objection.

Vague. Lacks foundation.

THE WITNESS: No, because you

can do total related substances on an HPLC

and that's not a reference standard

procedure.

I'm going to mark

as Ruffolo Deposition Exhibit 6 a document

formerly called UT Exhibit 2035.

(Document marked for

identification purposes as Ruffoloe

Exhibit 6.)

THE WITNESS: Thank

BY MR. POLLACE:

Q. kind Ruffole Exhibit 6,

of the documents you relied on in y

aration?
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What is Ruffolo Exhibit 6?

The --~ it's a guide to reviewers of

primarily CMC sections of NDAs on

chromatographic procedures of different types.

Q. Can you just very briefly explain

what a CMC is?

A. Oh, the chemical, manufacturing and

control section of a of an NDA. It's a very

large and major portion of an NDA.

QO. Right. Very briefly, can you

explain what's in the chemistry, manufacturers

and control section of a New Drug Application?

MR. DELAFIELD: Objection.

Relevance. It's outside the scope of his

declaration.

THE WITNESS: T'il do the best

can, but it won't be 100 percent.

It will be the chemical

synthesis, the purification procedures, the

short-term stability, long-term stability,

purity, melting point, the packaging,

stabiiity of the packaging, stability of the

API, stability of the drug product. Many

other things.
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And, importantly, the validation

of eve single assay done on every single

part of everything that IT just mentioned and

the ones I didn't mention, including the

equipment and processes for cleaning

equipment, cleaning rooms, cleaning.

very Getailed document.

BY MR. POLLACK:

Q. Descriptions of all the factories

and the equipment in the factories?

Hescriptions 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:

om You mentioned melting point as

of the things that's included in the CMC

section.

Why do they have melting point

MR. DELAFIELD: Objection.

fague. Relevance. Outside the scope of

report.

U.S. Legal Support Company
2 (212) 557-5558

99 UT Ex. 2058

SteadyMed v. United Therapeutics
1PR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 1395 of 7113

ier Reporting Corp., A

P



IPR2020-00769 
United Therapeutics EX2006 

Page 1396 of 7113

ul

aad

he 
STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Pace
oO Ny oO oO

THE WITNESS: Melting point 1s

used as a measure of identity of a compound.

BY MR. POLLACK:

Q. How does that work?

MR. DELAFIELD: Same objections.

THE WITNESS: The FDA wants to

be sure that the compound that you say

you've made is, in fact, the compound you

say you've made, and so they include certain

spectral analyses. It could |!

infrared. It could be Raman spectroscopy.

It could be UV and -- and melting points.

Those are characteristics of

compounds that help the FDA confirm that

what you've said you've made you've actually

made.

BY MR. POLLACK:

Q. Okay. Do you know if the melting

> purity of the

compound?

MR. DELAFIELD: Objection.

Relevance. Calls for speculation. Outside

the scope of his report.

THE WITNESS: There is a

ho purity and -- between purity
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Ruffolo, Robert on 08/19/2016

   

and melting point and

relationship but also

polymorphs, amorphous

erystallization of solvents,

procedure, all of those

affect meiting point.

BY MR. POLLACK:

Q. Okay. Ler me

if I have two

same crystal form of the

have different melting points,

THERAPEUTICS

forms,

CORPORATION,

Lt's not an absolute

crystal form,

solvents,

crystallization

and other things

solids

same Grug and the

LS

to compare their purity based on the melting

DEDLAPTELD:

speculation.

THE

point has a relationship

melting point isn't purity.

acceot melting point as

BY MR. POLLACK:

A. And your quest

WITNESS;

Objection.

Outside the

As I said, melting

to purity, but

The FDA doesn't

a measure of purity.

ion was, Lf you had a

with a higher melting point is it more
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950 Third Avenue, New York, NY 10

Robert on 08/19/2016 Page 202

Q. Well, I said, they're the

crystal form.

A. Same crystal?

MR. DELAFIELD:

BY MR. POLLACK:

Q. Yeah.

A. Yeah, in the same crystal form?

Perhaps, perhaps not.

Q. What's the relationship -- you said

there's relationship between melting point and

purity?

A.

Q. the relationship?

MR. DELAPTELD: Same objections.

THE WITNESS: Often hicgher
4

meiting points have higher purities, but

that's not necessarily the case. And when I
4

reviewed all of the the

Analysis sheet on ol specs,

many examples where higher levels of purity

didn't have a higher melting point.

BY MR. POLLACK:

Q. You didn't put an opinion in your

declaration on that, though; correct?

A. No. As I said, my --
fl
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Ruffolo,

to deal

comment

on

A.

Robert on 08/19/2016

UNITED THERAPEUTICS VS CORPORATION,
 

on Long-felt need and so I didn't

on that.

Okay.

But if I had, f would have

commented in the way I've told you and which,

in faet

Dr.

Q.

Exhibit

A.

Q.

that first full paragraph,

eo

Williams'

believe is consistent with

assessments with melting point.

You can look at Exhibit 6, Ruffolo

could turn to page 12.

reviewec this exhibit in

before creating your cpinion?

I did.

You said first paragraph,

it says "With UVD

detectors."

A.

theact

A.

 
  

one

ier Reporting Corp., A U.S.
950 Third Avenue,

Tim sorry. I don't -- don't see

mat -- I'm on page 12.

Page 12.

Oh, there are two page 12s.

Ah, I'm sorry. Lim looking

that's sort of ad at the bottom.
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i'm sorry.
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No, you're right.

Yeah.

Q. There's two there's two

aifferent numbers on there so it's confusing.

Yean. Okay.

And you see there's a first

paragraph that says "With UV detectors.

-- well,

detectors. Those are the

that are used in HPLC

A. Oh.

MR. DELAFIELD: Objection.

Outside the scope of his report. Vague.

for speculation.

THE WITNESS: Lots of different

etectors can be used with almost

-~ gpectra photographic.

BY MR. POLLACK:

Q.

A. it's one of them.

Q. For example, in Moriarty, Moriarty

used a UV detection?
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he

STEADYMED

Ruffolo,
LTD., vs UNITED

Robert on 08/19/2016

THERAPEUTICS CORPORATION,

Are you saying --

MR

WITNESS:

work now.

I'm going

Deposition Exnibit 7 a

known as Exhibit 1004.

the Journal of Organic

others.and

(Document

identification purposes as

Exhibit 7.)

THE

BY MR. POLLACK:

Q. this isAnd

referring to as the

Yes.

And I think

last it sayspage,

ambiquity here, but the

in the

A. Tt see it,

QC. It's algo

 
  

R. DELAPIELD:

WITNESS:

what

LE

Iim

known

Same objections.

don't remember

cot to do my own

to mark as Ruffolo

document formerly

froman articleitis

Chemistry by Moriarty

marked for

Ruffiolo

Thank you.

we've been

Moriarty article?

you turn to the

going to create

one that says page 13

bottom right-hand corner.

yes.

as 1902.

Elisa Dreier Reporting Corp., A U.S. Legal Support Company
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STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Page 206

Okay.

Page 1902

Looking at page 1902, also known as

13, does Moriarty report there on the

purity of treprestinil that he made according

the Moriarty process?

ME. DELAFIELD: Objection.

Vague. Calls for speculation. Outside the

scope of his report.

THE WITNESS: So you're

ceferring to what? I'm sorry.

BY MR. POLLACK:

he report on

MR. DELAFIELD: Same objections.

THE WITNESS: There is a purity

of 99.7 percent listed.

BY MR. POLLACK:

Q. Okay. And does he say there that

it was done by HPLC?

MR. DELAFIELD: Same objections.

THE WITNESS: It says it was

done by HPLC.
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Ruffolo, Robert on 08/19/2016

BY MR. POLLACK:

QC. Okay.

does he indicate that tv

MR. DELAFIELD:

THE WITNESS:

Can -- can you --

BY MR. POLLACK:

Q. dust before the

EO --net -- I'm not trying

A. Where HPLC

MR. DELAPIELD:

THE WITNESS:

BY MR. POLLACK:

C. You see the words

MR. DELAFIELD:

BY MR. POLDLACK :

No, you donit?

I see.

Based on your review,

new

 
Dr

Third Avenue,

Elisa
950
  

THERAPEUTICS

And prior to that,

was

Prior to

jOords

Yes,

CORPORATION,

does he

used?

Same objections.

that.

*HPLO.*® I'm

is methanol

Same objections.

217 nanometers.

HIT before that:

Same objections.

Tim sorry.

can you tell

he used UV detection for

U.S. Legal Support Company
10022 (212) 557-5558

P.207 UT Ex. 2058
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Ruffolo, Robert on 08/19/2016 Page 208

MR. DELAFIELD: Same objections.

THE WITNESS: It appears he did.

BY MR. POLLACK:

Q. Okay. Lec me ask you.

The analyses that United

Therapeutics did for HPLC analysis, do you know

whether they used UV detectors?

ME. DELAFIELD: Objection.

Vague. Calls for speculation.

THE WITNESS: I'd have to, just

as with Moriarty, I'd have to -- T'd have to

go back and check.

BY MR. POLLACK:

Q. Okay. You didn't look inte that?

MR. DELAFIELD: Same objections.

THE WITNESS: T probably did. I

don't remember. It would be common to do

that, but F dontt I don't remember.

BY MR. POLLACK:

oO. What about in the '393 patent? Do

you know whether they used UV cGetection?

MR. DELAFIELD: Objection.

Vague. Outside the scope of his report.

THE WITNESS: (Reviewing

decument). Unless
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950 Third Avenue, New York, NY 10022

STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Page 209

someplace, I don't see it, but

know, I could dt whole thing to find

out, and I don't know if it says.

BY MR. POLLACK:

Oo. Yean, I haven't seen it.

just wondering --

Zdontt -- I don't know.

~~ 1£ you had any knowledge.

I dontt know.

Q. Okay. What about when United

Therapeutics locks at total related impurities?

2 you know whether they're using UV detection

for those impurities?

MR. DELAFIELD: Objection.

Calls for speculation. Outside the

report.

THE WITNESS: Ioden't know.

That will be in the CMC section, but I don't

recall.

BY MR. POLLACE:

Q. But it would be fairly typical to

use UV as a detection?

A. It would

MR. DELAPTELD: Objection.

Vague. Calls for speculation.

eler Reporting Corp.,
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4
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STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Page 210

Mischaratterizes his testimony.

THE WITNESS: It wouid be -- it

would be common --

BY MR. POLLACK:

o. Yean.

-- to do that.

Let me ask you if the following

from Exhibit G is one you can agree

"With UV detectors*

Tim sorry. Exhibit?

And this is on page 12. Yeah.

Oh, oh, that's the same document.

Yeah. This is the Reviewer

Yeah, got ib.

~o Validation of Chromatographic

Methods.

A. Okay.

Qo. Just to make things clear, this

comes from the Center For Druq Evaluation and

Research?

Q. That's a branch of the United

  eler Reporting Corp., A U.S. Legal Support Company
2 (212) 557-5558
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Ruffolo, Robert on 08/19/2016 Page 211

States Food and Drug Administration?

Yes, that's CEDR, part

Q. Right. They're the ones who

actually decide drug approvals within the FDA?

MR. DELAFIELD: Objection.

Calis for speculation.

THE WITNESS: For small

molecuies and, yes, for those types of

drugs, yes.

BY MR. POLLACK:

Right. And treprostinil is a

It's not a biomolecule?

Correct.

MR. DELAFIELD: Objection.

Vague.

BY MR. POLLACK:

QO. So the CEDR,

people, this is a group that would approve a

drug like treprostinil?

A.

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: I assume

MR. DELAFIELD;: Lacks

foundation.
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THE WITNESS: i assume

treprostinil went through CEDR.

BY MR. POLLACK:

ion Well, I think you earlier were

referring to an NDA rather than a BLA based on

that?

That's -- that's correct.

Q. Does that indicate that, therefore,

Lt went through CEDR?

MR. DELAFIELD: Same objections.

THE WITNESS: It can --

drug is used with a device, as this

can go through the device division,

doen't know if it did. I have no --

reason to believe it, but I don't know.

BY MR. POLLACK:

QO. Gkay. Sa CEDR says here

of the document, and by that I mean the

"With UV detectors, it is difficult

to assure the detection precision of low level

compounds due to potential gradual loss of

sensitivity of detector lamps with age or noise

level varlation by detector manufacturer."

Do you agree with that statement?

I aqree with that statement, but

  i i ier Reporting Corp., A U.S. Legal Support Company
950 Third Avenue, New York, NY 10022 (212) 557-555

P.212 UT Ex. 2058

SteadyMed v. United Therapeutics
IPR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 1408 of 7113

an ule mm



IPR2020-00769 
United Therapeutics EX2006 

Page 1409 of 7113

STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Page 213

i the CMC section, as I said, all instrumentation

2 to be validated and go through, and these

3 are things that would be specified to agsure

4 2 FDA that this isn't happening.

5 The F ~-- that's why they're giving

8 this quidance to their reviewers to make sure

7 that that is in there. You couldn't use

8 lamp. You couldn't use a device -- a machine

9 with a high noise level because that will

io affect what they care about, which is the level

ii of quantitation and level of detection.

12 Q. Okay. But noise level is something

13 that really is only a probiem when you're

14 trying to detect very small amounts of signal

15 in materlals?

16 MR. DELAFIELD: Objection.

17 Vague. Lacks foundation. Outside the scope

i8

19 THE WITNESS: Not -- not

20 It depends on the signal from -- the

al magnitude of the signal from even the agent

22 you're looking at. If it doesn't give a

23 very powerful signal, then the inherent

24 noise could affect that, too.

25 BY MR. POLLACK:
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 where, you know, percent of it is my drug

and § percent of it is an impurity, it's more 

likely I'm going to have noise problems with

percent rather than the , is that  

generally the case?

MR. DELAPIELD: Objection.

Vague. Calls for speculation. Lacks

foundation.

THE WITNESS: That would

generally be the case.

BY MR. POLLACK:

Qo. And then one of the other things

they say here. It's kind of interesting.

Going a couple sentences later.

A. Uh-huh.

QO. 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.

THE WITNESS: Yes, that's why
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STBEADYMED LTD., ve UNITED

Ruffolo, Robert on 08/19/2016

the FDA on these of a

have

ct does

BY MR. POLLACK:

SOOo. Rignat. refere

they're actually preferred i

analysis?

MR. DELAFTELD :

Vague. Calls for speculati

foundation.

THE WITNESS:

and almost always insisted

BY MR. POLLACK:

C. Okay. her's go b

Exhibit 5, and that's the le

be known as Exhibit 2006, fr

Therapeutics to Norman Stock

January 2, 2009.

A. Exhibit 5?

QO. Exhibit 5.

A. Yeah, I have that

QO. To want to look at

United Therapeutics made to

TE you look on pa

second full paragraph,

 
Elisa e

$50
Dreier Reporting Corp.,

Third Avenue,

  

THERAPEUTICS

New York, NY

CORPORATION,

halyses

reference

n't happen.

nee standards,

n Going HPLC

Objection.

on. Lacks

They are preferred

on by the FDA.

ack to Ruffele

tter

om United

bridge dated

a statement that

the FDA.

ge 3, if you look

the third

5 UT Ex. 2058
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paragraph on the page,

"In conelusion.”

Do vou see

Yes, I do.

ItoO Okay. says:

"En conclusion,

imourity as the commercial

by the existing process at

facility."

Did I

process of

what we've

 
MR. DELAPIELD:

Calls for speculation.

THE WITNESS:

you repeat that?

BY MR. POLLACK:

Q. Yes.

 
P.216

beginning with the

where I am?

the lots of

treprostinil API produced by the new process in

Siiver Spring are of the same high quality

lots of API produced

the Chicago

read that correctly?

A. Yes, you did.

Q. Okay. And I'm correct that

commercial lots of API produced by the existing

the Chicago facility,

~~ we've been calling the |

Objection.

where it

I'm sorry. Could

says here the

commercial lots cf active pharmaceutical

words

£

the

that refers to
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ingredient produced by the ®

at the Chicago facility, that refers to what

we've been calling the

MR. DELAFIELD:;

 

BY MR. POLLACK:

Q. Okav. And the "

Siiver Spring facility, that refers to the

process we've been calling the ]

A. Yes, that's my understanding.

Okay. And what the©

Therapeutics is representing toa

has the same quality and purity as API made by

the Moriarty process; isn't that what this

says?

MR. DELAFIELD: Objection.

Mischaracterizes --

BY MR. POLLACK:

Qo. In simpler English?

A. Yeah.

MR. DELAFIELD: Mischaracterizes

this document.

THE WITNESS: It

purity. They both could have

P.217

 

 

Same objection.

THE WITNESS: Yes

 

 

that the treprostiniil made by the ‘393 process

|" in the

-- what United

the FDA here is

says same high

high purity
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Les]

and -- and it's pretty clear from the

analyses that I've seen that the purity of
 

392 process is higher than Moriarty, but

that doesn't mean that they're both not

highly, highly pure.

BY MR. POLLACK:

Q. Okav. They're not making a

representation here in this conclusion that the

the process is superior , that is, the '393 process is

superior to the Moriarty process in that

sentence?

MR. DELAP] 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 could be high purity. One is higher than the cther.

BY MR. POLLACK:

Q. Ckay. Now, let me turn to some of

the other representations they made.

If you can go to page ¢.
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Ruffolo, Robert on 08/19/2016 Page 219

  
 

And you're going to need to look

pas as well because, unfortunately, they

didn't repeat the headings of the table.

A. Okay.

Q. Okay. So leh me go through the

headings on page 5. So the first column is

Do you see that?

Q. Okay. And that refers to whatever

or category is described underneath --

A. Uh-huh.

Cc.

Yes.

Okay. And the second column is

"Currently Approved Specification"?

Yes.

Cc. Okay. And that

Moriarty process?

A. That'a

Qo. And the third column is called

is called "Proposed New Specification"?

Q. Okay. And that refers to the '393

process?

L i ier Reporting Corp., A U.S. Legal Support Company
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950 Third Avenue, New York, NY 10022 (212)

STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Pace
O bo ho oO

That's correct.

Q. And 1£ we go to page 6, under the

Test column -- and feel free if you want to

write these column headings on top. If you

remember, that's fine.

A. Okay.

C. So the first column, the Test

column, you see it has a chromatographic purity

HPLC.

Do you see that

Yes, TIT de.

Q. Okay. And then in

set of named impurities?

Okay. And these were the purities

impurities that United Therapeutics

see in ites HPLC instrument?

MR. DELAFIELD: Objection.

Mischaracterizes

THE WITNESS: These are th

specifications for those purities. The

minimum specifications for allowable levels

of these impurities in -- in the product.

BY MR. POLLACK:

Q. Right. Raght.

ier Reporting Corp., A U.S. Legal Support Company
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Ruffolo, Robert on 08/19/2016 Page 221

The API. API.

Q. I'm just -- I'm just saying, yeah,

sefore we get to the spec part.

A. Yeah.

Oo. Just in the Test column, that's a

list of the impurities that United Therapeutics

Saw on their particular HPLC column?

ME. DELAFIELD: Objection.

Vague. Mischaracterizes the document.

THE WITNESS: Those are the

average characteristic impurities that you

in their analysi

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.

for speculation.

THE WITNESS: Tim not sure I

agree. Could you repeat that?

BY MR. POLLACK:

Q. Sure. If an impurity coesn't

separate out from the other ingredients in the

particular HPLC column material that they

  i i ier Reporting Corp., A U.S. Legal Support Company
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Ruffolo, Robert on 08/19/2016 Page 222

we wouldn't see that impurity listed

DELAPTELD : Same objections.

THE WITNESS: That's not true.

BY MR. POLLACK:

That's

No.

Okay. So you're saying HPLC can

separate all impurities from other

impurities

MR. DELAFIELD: Objection.

BY MR. POLLACK:

Q. -~- regardless of what column is

MR. DELAFIELD: Objection.

Mischaracterizes testimony.

THE WITNESS: No.

MR. DELAFIELD: Calis for

speculation.

THE WITNESS: The FDA requires

that you actually conclude that there are

not two superimposing peaks, and so they

have an assurance of that in the CMC part of

the document as part of all of that

validation that I mentioned
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STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Page 223

BY MR. POLLACR:

Q. What lf an impurity comes out at

about. the same retention time as the API

itself?

MR. DELAFIELD: Objection.

BY MR. POLLACR:

QC. 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 4

different bedding that did separate them.

The FDA will insist that you confirm that

there are no overlapping peaks.

BY MR. POLLACK:

Cc. Even if you don't know if the

impurity is there, they would do that?

MR. DELAFIELD: Same objections.

THE WITNESS: You actually have

to go look. So when you report a peak, you

have to assure them that there are not

that there's only one material there under

that peak. And there are various teste you

eler Reporting Corp., A U.&.
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STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Page 224

can do to show them, and you do have to show

them that. That's part of the validation

for using the technique.

BY MR. POLLACK:

o. Do you know whether that was done

for treprostinil?

MR. DELAFIELD: Same objections.

THE WITNESS: I don't know. Tf

they had two drugs under one peak, it would

have been done. It woulda be required.

BY MR. POLLACK:

QO. But for treprostinil you don't

MR. DELAPTELD: Same objections.

THE WITNESS: I dontt know, but

because T don't all the -- that part of

the CMC, but I do know that United

Therapeutics would have to show them ¢

there are not two peaks occurring at

game retention time with one masking

other.

And you have to show that by

convincing evidence, and there are ways to

do that and tnat's part of the validation of

the assay that the FDA requires that United

ier Reporting Corp., A U.S. Legal Support Company
950 Third 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 quite a bit of the CMC, but I didn't
+4 -

review it ail. It would be too mich for a

Single person to review.

Q. You didn't attach the CMC to your

declaration?

A. No, I did not attach the CMC to my

deciaration.

Q. Okay. That's not listed in your

materials you reviewed in your -- in the

paragraph you have on that in your declaration?

MR. DELAFIELD: Objection.

Mischaracterizes declaration.

THE WITNESS: I donit --

there are CMC sectilor nl 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.

BY MR. POLLACK:

which parts did you
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DELAFIELD: Objection.

# WITNESS: I reviewed the

Certificates of Analysis and T reviewed the

injectable NDA component showing how those

analyses were done and the calculations that

And there was, I think, an ND --

annual NDA update or something like that

that I reviewed. So I did review components

of the CMC.

MR. POLLACK: Counsel, I'm going

to request that production of ail sections

of the CMC and any other documents that

Dr. Ruffolo reviewed that haven't been

produced so far.

MR. DELAFIELD: i believe we've

produced everything. I think he's only been

shown things that we've produced, so...

BY MR. POLLACK:

Qo. So the sections of the CMC you're

referring to, were those ones that Dr. Williams

MR. DELAFIELD;: Objection.

Calls for speculation.
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THE WITNESS: I think you have

Williams &. if don't know what

~- 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. DELAPIELD: No, we haven't

reviewed anything other than what's been an

exhibit.

MR. POLLACK: What's been an

exhibit to PTAR?

MR. DELAFIELD:

BY MR. POLLACK:

Q. Okay. All right.

look at these.

MR. DELAFIELD: One thing. He

mentioned that he reviewed the label.

don't think the label is an exhibit. So the

label for treprostinil.

MR. POLLACK: Okay.

MR. DELAFIELD: Ali right.“3

MR. POLLACK: Would be the only?

MR. DELAFIELD: ‘Yeah.

MR. POLLACK: Tf you could

produce the label that he reviewed then.
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MR. DELAPIELD: Okay.

take it under advisement.

BY MR. POLLACK:

So let's look at the second column.

A. Yes.

Qo. And the second column, that is

specifications

A. Yes.

Q. -- for each of the impurities

the Moriarty process; is that correct?

Yes, that's correct.

Q. Okay. And the third -- third

column, those are specifications for impurities

for the '393 process; correct?

A. That's correct.

Q. Oxay. And am I also correct that

the specification for the impurities in the

Moriarty process are identical for every single

impurity to the specifications for the '393
ry

process?

A.

DELAFIELD: Objection.

fAGUE .

THE
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Ruffolo,

vs UNITED

BY MR. POLLACK:

: THERAPEUTICS

Robert on 08/19/2016

CORPORATION,

QC. Do you know whether on this

document

impurity for which a

DELAPIELD:

United Therapeutics listed every

peak was observed?

Objection.

speculation.

THE WITNESS:

you repeat that?

BY MR. POLLACK:

Q.

Uniteddocument

impurity

THE

unidenti

ofand if the level

level of requiring

have been

a requirement.

BY MR. POLLACK:

Qo. Right

bottom, it says

A. fes, I

Q. Okay.

the term “relate

 
ier Reporting

950 Third Avenue, New
 

Therapeutics

for which a peak was obse

WITNESS:

Led impurit

ident

identified.

Now,

I'm sorry. Would

whether on this

listed every

rved?

Same objections.

They do list

whichles, are peaks,

that Frose =o aimpurity

ification, it would

That would nave been

the final sum there at

"total related substances"?

why does 1t

there unrelated

Corp., A U.S. Legal Support Company
York, NY 10022 (212) 557-5558

P.229 UT Ex. 2058
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substances?

DELAFIELD: Objection.

Vague.

THE WITNESS: I donit

recall the exact definition of total related

substances. I would have to co research

that. Remember, this is not something I

prepared for.

BY MR. POLLACK:

Q. Sure.

igs, you know, here mainly

the need. So I'd have to

Tid nave to go look up and see exactly

what the regquiatery definition of that is.

om Okay. You didn't look into that as

part of your opinion?

A. No, I didn't look into --

QC. Okay. Now, the names of some of

these substances are a little, I think, funny.

There's one called 1AU90.

A,

Q. hat is that?

MR. DELAFPTELD: Objection.

Outside the scope of his report.
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Robert on 08/19/2016 Page 231 
THE WITNESS: Somebody would

have to show me the chemical structure on

that.

BY MR. POLLACK:

Oo. Well, this -- do you think anyone

knows the chemical structure of that?

Oh, yes.

You do?

MR. DELAPIELD: Objection.

Argumentative.

THE WITNESS: The -- if it rose

to the level of reporting threshold, it

would have to be reported.

BY MR. POLLACK:

C. Sure. What's the reporting

threshold?

A. Well, .05 and -- and .1 would be

the identification threshold and they would

have to identify it.

on If it's greater than

A.

Q. Yean. Do you know if any of these

which have just code names have a greater than

1?

don't know.
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Q. Okay. Do you know whether LAUSO

was identified by United Therapeutics?

MR. DET

Vague. Outside the scope of hi

THE WITNESS: IF don't know.

You're, again, asking me questions cutside

of what

BY MR. POLLACK:

on i mean, this is one of the

documents you are heavily relying on. That's

why I'm asking you.

MR. DELAFIELD: Same objections.

THE WITNESS: Yes, but you're

asking me questions that are not related to

unfelt need. Soa --

BY MR. POLLACK:

Q. Your unfelt need has to do with

purity; correct?

A. It nas i fo with increases in

Right.

Yeah.

s 1 agski about the impuritiesSo I'm asking about the impurities
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DELAFIELD: Objection.

JUtSide the scope of his report here.

BY MR. POLLACK:

o. Outside the group of us here, who

are privileged to see this, do you think any

member of the public knows what 1AU90 is?

MR. DELAFIELD: Objection.

Calis for speculation. Arcgumentative.

THE WITNESS: Io contt know, but

IT would assume net, but that's just an

assumption.

BY MR. POLLACK:

Q. By the way, do you have -- do you

have any reason to believe that in 2007 --

that's when this patent was filed, two years

before this document was created -- do you have

any evidence tnat United Therapeutics had any

idea what impurities were in treprostinil made

by the 1393

MR. DELAFIELD: Objection.

BY MR. POLLACK:

C. Before 2009. In 2007 where the

£i2£
'393 patent was filed -- first filed.
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MR. DELAFIELD: Objection.

Cails for speculation.

THE WITNESS: Because I reviewed

ail of the -- the lot specifications on the

Certificate of Analysis, these were present

before 2007 as well as after.

BY MR. POLLACK:

Q. Okay. In the ‘393 patent, is there

mention of what impurities are present or

of these names or similar names?

Can I refer to the patent?

Please.

(Reviewing document} .

Okay. Can you repeat the question,

please?

0. Ts there any evidence in the

patent regarding what impurities were in

treprostinil made in the '393 patent?

MR. DELAFIELD: Objection.

Vague. Calis for speculation. CGutside

scope of his report.

THE WITNESS:

list reproduced there.

BY MR. POLLACK:

QO. Okay. Was -- was there any kind of

i i ier Reporting Corp., A U.S. Legal Support Company
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list of what impurities were in the

treprostinil made in the

MR. DELAPTELD: Same objections.

BY MR. POLLACK:

Oo. In the patent itself?

A. Without readine the whole thing, I

ily purities of the parent compound,

is what I believe the invention is

related to. And -- and so I see comparisons

between the old process and new process with

purities, but -- but I don't see, unless I've

missed it, I don't see the imourities.

Q. Rignt. All that information -- all

the information in the '393 patent is related

to the parent compound?

A. The overall purity of the parent

compound.

CG.

that are -- that are in there, the

diethanolamine salt or the other ones that are

in the claim?

MR. DELAFIELD: Objection.

fn WITNESS: The -- yes.
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BY MR. POLLACR:

Q. Iowant to go back to your paragraph

32. There's something else there I was

confused about. It's on page 14 of your

declaration.

A.

no
There is so much concern with the

purity of drug substance and drug product that

the highest level of purity possible should he

achieved, even if that means changing the

ynthetic method ag has been done in the '393

is what

confuses me.

In paragraph 57 -- it's on page 27

your declaration -- you say in the last

sentence:

"My personal experience has been

that when considering the safety and toxicology

profiles of impurities, 1t is often more

Elisa Dreier Reporting Corp., A U.S. Legal Support Company
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fficient to reduce the levels of

Or

ho

So here you're s

method but in 32 --

I'm saying exactly e

Same thing.

say “as

So I guess what I

How has the synthetic

in the

A. The number

THERAPEUTICS Co

was W

RPORATION,

impurities in

changing the

changeaying

same thing.

I gee what

done

ondering 1s:

method changed in the --

of steps was reduced.

The purification of the nitrile was taken out.

The starting material was i
3

efficiency of the system was increased.

was increased.

patent, whic! uli robal im

that were

Yeah. Tan. you find me
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i (Reviewing document}.

2 On column 5 about line 36 or 37

3 "The present invention provides

4 2 process for producing treprostinil

5 prostacyclin derivatives and novel i

5 compounds ugeful in the process. The process

7 ‘ding to the present invention provides

8 advantages on large-scale synthesis over the

9 existing method. For example, the purification

io colu chromatography is eliminated, thus

Li ired amount of flammable solvents and

12 waste cenerated are

13 Furthermore, the salt formation is a mich

14 Basler operation than column chromatography.

35 Moreover, Lt we found that the product of the

16 process according to the present invention has

17 higher purity. Therefore the present invention

18 provides for a process i © is more economical,

19 safer, faster, greener, ier to operate, and

20 provides higher purity."

al Q. Oxay. Yeah. didnit : ny list

22 a some of the changes that

23 ike the elimination of

24 purification of the nitrile or

Said that.
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Page 239

They -- they specifical

"For example, the purification by

common chromatography is eliminated."

Q.

clarifying

A

Q.

of the

of the

for

nitrile,

hat's for the nitrile.

Thanks. Thanks for

Yean.

And eliminating that purification

affecthow does that

treprostinil?

MR. DELAFIELD: Objection.

speculation. Outside the

declaration.

that affects the purity.

have to look into

THE WITNESS: I don't know how

i'd have to

that, but it certainly is

related to the efficiency and the -- the

faster spe

operate,

That's --

BY

Q.a

ow does that

 
  

and --

ier Reporting Corp., A U.S.
950 Third Avenue,

ead of the reaction, easier to

and be more economical.

that's quite significant.

MR. POLLACK:

What about the chance in solvents?

does that affect the purity?

MR. DELAFIELD: Same objections.

= WITNESS: I give a gimilar
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aANSWEeL.

I can't tell what the solvent

impact would be on the purity level, but it

would certainly be relevant to the easier to

operate, the greener, the faster component

and, you know, so that's what that would be

relevant to.

BY MR. POLLACK:

Q. Okay. Let me ask you, though,

changing the solvents. That's something i

you're not sure hew much it does it, but

| that might affect the purity?

ME. DELAFIELD: Objection.

Calis for speculation. Outside the eceope of

his report. Vague.

THE WITNESS: T Gon'it know.

BY MR. POLLACK:

OKay.

It might, it might not.

It might or it might not;

right?

A. Yes, that's what T said. I'm

Q. Yean, okay. That's fine. My

hearing 1s going.
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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: io-- I dentt know.

That's what you asked, I think, two or three

questions ago. I don't -- I don't know.

haven't seen that assessment done.

BY MR. POLLACK:

QO. Okay. But it

possibility?

MR. DELAFIELD: Same objections.

THE WITNESS: Io don't know.

MR. POLI K: Okay. I'm going

to mark as Ruffolo Deposition Exhibit 8 a

document formerly known as UT Exhibit 2047.

It's the "Guidance for Industry on

Non-Penicillin Beta-~Lactam Drugs."

& marked for

identification purposes as Ruifolo

Exhibit 8.}

THE WITNESS: Thank you.

MR. POLLACK: And I'm going to

mark one more exhibit while we're at Lt.

an ull mm
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i This will be Ruffolo Deposition Exhibit 9

2 formeriy known as UT Exhibit 2048.

=L
3 (Document marked for

4 identification purposes as Ruffalo

ul Exhibit 9.)

5 BY MR. POLLACK:

7 C. And Ruffolo Exhibit

8 called "Clinical Pharmacology

9 Insulin."

io Are these, Dr. Ruffolo, these two

documents that you relied upon in writing yourhe

12 declaration?

13 A. Yes, tney are.

14 CO. All right. Starting with Exhibit

15 1 on-penicillin beta-lactam drugs?

16 x, Uh-huh. Yes.

pt ~t
Why did you rely on this document?

i8 . In putting together my -- my

i9 report, which relates to the importance

20 purity and some of the risks of having

at impurities even in highly pure drucs, I gave

22 examoles that are known so that that -- andt

bo tad these are wicely known examples -- that confirm

bo iB that some impurities that one wouldn't even

NO in anticipate could be extremely risky and present
a
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high risk to patients.

Q. What's his example?

example?

I'm

Exhibit

So in -

career,

general,

were manufactured by,

company Lilly,

in antibiotics

other drugs.

ANG

an NDA, you hav

room, steri

intoknow, run

which was

at the time,

ized the equipment,

basically an

sorry.

the example in Ruffole

8?

when I first started my

penicillins and beta-lactams in

which would include cephalosporins,

for example, my first

the worldwide leader

but they made many

part of the CMC section in

ow how you cleaned the

and -- and, you

aseptic room when

you manufacture another drug so there's not

cross-contamination.

Vith respect

when you cdo that,

alrborne

the sameinmake

learned
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can contaminate other products

building.

Reporting Corp., A U.Ss.
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to penicillins, even

penicillins just by being

you

And what was

Minute contamination,
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i which you can't even quantify it's so low,

2 produced allergic 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

§ people. And this is just what might be

7 Lista in a cleaned laboratory in the air.

8 So the FDA first, and then other

9 agencies following shortly thereafter, mandated

io the couldn't make a penicillin even in the

ii building, no matter how mich you cleaned

12 b building. You couldn't manufacture any

13 other drug except another penicillin ina

Be as 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 the ot xX you manufacture.

18 A “hat what this guideline

i9 is. It was the regulator: ad ultimately the

20 global reguiaters and, as you can see, the ICH

al the that -- that mandated completely

22 different facilities had to be used. And it --

23 ana so those are very, very low levels of

24 contamination that you, say, you can't
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i And it even got so significant that

2 when we ordered AP -- starting materials, for

3 example, r other companies, we always had to

4 ask, are th rooms different from penicillin?

5 Because making a drug. They're

S intermediate.

7 then, finally, many of these

8 i j supply intermediates and

9 starting materials would even advertise

io themselves as non-penicill

1i companies. So that's an example of

ba No dangerous a safe drug, penicillin,

13 contaminant.

i4 C. Right. In fact, for beta-lactams,

15 those companies that are sti

16 they require interlocks right into the

17 buildings?

18 A. Now they've made a concession.

19 They went from completely different buildings,

20 rLali separate buildings, and now with

al improvements in air handling, filtration

22 systems, if you have in one building rooms with

23 letely different venti 7 rstems that

24 physically isolated and separate, you now

in the same building, but that's
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People still use separate

but you have to have -- again, they

he requirement. You can do it in the

completely different -- your

s that have absolutely no

and that even includes air

And the workers have

their clothes as they go

A. Yean. Well, they have to do that

that anyway, no matt no matter what. When

you walk i , plant that makes any drug, not

the workers have to go through

change their clothes, and then

go throug double door pressure
3

There are several double coor pressure locks to

get into any manufacturing facil y.

QO. To gez into the Unite

Q.

haven't seen what it's

that's another day.

A. But in India, you
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okay. Okay.

Q.

A. So that that's what that's

about .

o. fight. Because beta-lactams, those

are drugs that come from a biological source?

MR. DELAFIELD: Objection.

Lacks foundation.

THE WITNESS: Most are synthetic

now and don't come from a biologic source.

BY MR. POLLACK:

QO. Lont . t initially there was a

biologic source?

A. Well --

MR. DELAFIELD: Same objection.

THE WITNESS: -- way back

penicillin was isolated. The pharmacophore

that I discussed earlier was isolated, and

you would put different decoration on it to

change it inte different antibiotics with

different spectra. Now they're synthetic.

They're entirely synthetic and have been for

many, many years.

BY MR. POLLACK:

oO. Treprostinil, though, as

ier Reporting Corp., A U.S. Legal Support Company
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know, there isn't a compound 1i

LgOnthat requires that kind of

manufacture of treprostinil; is

MR. DELAFIELD:

Vague. Lacks foundation.

THE WITNESS: Nel

don't know

peaks, as we've discussed

also talked about, tas we

peaks below level

HPLC. And I don't know what t

I have no

would be this, but the point

document. was to highlight that

a

peni

give --

BY MR. POLLACKE:

Cc. Not fox me but mayne

(Laugh) .
4

Yes, that's

You give now -- when I

Children's Hospital, they used

million units. The first peopl

Liiin in World War II got
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unfortun
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ke penicillin

ation in the

that fair?

i, = don't know

e unidentified

here could be

of a-- of an

hose are.

even very

safe impurities can be dangerous because

ate, but it is

worked in

to give §&

e to get

10,000 unlts.
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o it's a very safe drug, but as a contaminant

that you can't even detect, it

dangerous.

QO. For those who are allergic?

For those who are allercic.

Q. And locking at your second exhibit

here, Exhibit Ruffolo QS.

A. Uh-huh.

CG. his is about insulin?

A.

QO. Ukay. And insulin is a bio -- it's

a blodrug; It's not a small molecule?

MR. DELAFIELD: Objection.

speculation. Lack of foundation.

THE WITNESS:

biologic. It's a large molecule.

BY MR. POLLACK:

Cc. And for insulin, the concern, I

understand, is the E. coli bacteria?

A. It wagn't the bacteria. It was

residual impurities from the bacteria in which

the insulin was made.

Q. Referring to antigens From the --

from the bacteria?

A. They would --
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MR. DELAFIELD: Objection.

THE WITNESS: They would or

| be antigens, and it was a very high

purified -- highly purified product.

 MR. DE : Counsel, I hate

to interrupt.

DELAFIELD: Do you mind if

we take a break? He has to catch a flight

and IT wouldn't mind going to the bathroom.

MR. POLLACK: Yeah. Okay.

No problem like that.

THE VIDEOGRAPHER: The time is

This completes Media Unit No. 3.

the record.

p.m. - 3:21 p.m.}

Maebius no longer present.

| VIDEOGRAPHER: The time is

3:21 p.m. This begins Media

We're on the record. Please

counsel.

BY ME. POLLACK:

Q. Okay. We were talking about

Ruffolo Heposition Exhibit 9 before the break.

  eler Reporting Corp., A U.S. Legal Support Company
122 (212) 557-5558

P.250 UT Ex. 2058

SteadyMed v. United Therapeutics
1PR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 1446 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1447 of 7113

STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Page 251

  
 

2 Q. i is % : biomolecule

3 insulin?

4 A,

5 o. Correct. And the concern here was

5 about certain antig from E. coli that could

7 end up in t] insulin?

8 A. that's correct.

9 oO. chai because E. coll were

io involved in the production

ii insulin?

12 A. Yean. Yes, they were.

13 Q. In manufacturing treprostinil, am I

i4 correct there are no biological agents that are

15 used in manufacturing treprostini

i6 MR. DELAFIELD: Objection.

17 Lacks foundation.

18 THE WITNESS: This, again, was

19 an example of trace contaminants that can be

20 potentially dangerous. Eut if you do look

al in the manufacturing process of treprostinil

22 anc Look into the specifica

23 sted right here in ti 009 lett

24 in the specifications that were sent to the

 FDA showing an increase
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of purity, you see

looking at endotoxins,

from bacteria, as well

count,

Saimonelia, pseudomonas,

So these are -

THERAPEUTICS

as total

total yeast count, E.

CORPORATION,

that they were

which can only come

aerobic

coli,

staohyioncus.

the reason

they're here is they can cause the same kind

of allergic reaction that we saw with human

insulin.

BY MR. POLLACK:

OQ. Well,

look at the microbial limits,

would see for any drug?

microbes that cause disease;

MR. DELAPIELD:

Vague.

THE WITNESS:

MR. DELAFIELD:

the document. .

BY MR. POLLACK:

Qo. Staph?

A. E. coli is the

examole I cave.

C.
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same as in

New York, NY

are ail lists of

right?

Objection.

Ly +ewhee

Mischaracterizes

the

U.S. Legal Support Company
10022 (212212)é  

P.252 UT Ex. 2058

SteadyMed v. United Therapeutics
1PR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 1448 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1449 of 7113

ul

aad

he 
 

950 Third Avenue, New York, NY 10022 (212}

STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Page 253

of how a trace contaminant from a microbe can

produce adverse events, and that's the same

logic in the specification for treprogtinil and

many other drugs.

Oo. Sure. But treprostinil is

from biologic agents of any kind?

MR. DELAFIELD: Objection.

Vague. Lacks foundation.

THE WITNESS: No, it is not

from a

BY MR. POLLACK:

Q. Lgnt. And the concern here on

page G where it says "microbial limits," that's

about the sterility of the facilities,

something we -- one always looks at?

MR. DELAPFIELD: Tim sorry.

MR. POLLACK: Yeah. Page 6

of -- you are right -- Deposition Exhibit 5

formerly known as Exhibit 2006 on page 6.

BY MR. POLLACK:

limits on this

have to do with the sterility of the

facilities; isn't that

MR. DELAPIELD: Objection.
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Ruffolo,

  
 

Mischaracterizes

foundation.

THE

contaminants,

non-

through any

In fact,

they specific

every

introduce co

including every single

So that's

BY MR. POLLACK:

penici

Ruffolo Deposit1

No,

As I said,

that

So that's

 
r

Avenue,

as

~- with penicillins.

tep of every

and they weren't intended

the examples I gave for

really

Report

, vs UNITED THERAPEUTICS CORPORATION,

Robert on 08/19/2016 Page 254

the document .

WITNESS: alLrborne

f=Wanl
discuwe

They could come

process.

in the ICH guideline

ally int out thatpe

can

ontaminants

instrument or vesse

8 important.

Buc looking at thi
LS

nothing on here about

lactam antibiotics on

Exhibit 5?

Lo.

contaminants

Minants t} you didnit

can have significant

to gerious adverse effects.

what ere abou

ing Corp., A U.S. Legal Support Company
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i . Right.

2 . And that's also what these numbers

3 in the table on page 6 are related to. They

4 could be introduced the same way. Trace

5 penicililin contaminants can be introduced into

5 a product.

7 But the examples that I gave that

8 you just cite in these last two exhibits was

9 just to show the significance and why the FDA

io is so concerned about contaminants and why

ii there is an unfelt need to increase purity.

12 Q. Let me ask you.

13 Botn of these exhibits, Deposition

14 Sxhibit 8 and Exhibit 9, these are examples of

35 contaminants, as you called it, that affect the

16 immune system; correct?

1? MR. DELAFIELD: Objection.

18 Calis for speculation. Vague.

19 BY MR. POLLACK:

20 oO. These are contaminants that create

al an immune response. That's why they're a

22 problem?

bo Gas DELAFIELD: Same objections.

WITNESS: In the case ofbo HBS

a sensitization of theNO in
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immune system after penicillin acts as a

hapten binding to a protein.

BY MR. POLLACK:

Q. And let me try to put that in

simpler Enalisn.

A. Oh.

Some people are allergic to

hat's -- okay.

Ts that right?

-- that's correct.

And it sets off their

immune

A.

oC.

A. But you can be allergic to

anything, and as you look at FDA labels for

virtually any drugs, one of the precautions

don't take if you're allergic to any of the

components in it. So that that's a very common

But penicillin it is agreed that a

fair percentage of the population is allergic

to, while other drugs it's a little more rare?

MR. DELAPIELD: Objection.
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Lacks foundation. Vague.

WITNESS:

vere. Got

between the frequency of ailergic and the

severity and that's, of course, penicillin

and contaminants.

BY MR. POLLACK:

Q. And similarly with ti with the

coli antigens, that's an

involving the immune system in Deposition

Exhibi

That would be

would antigens that would cause an immune

spon

QO. let me ask you.

Looking at the

to -- gue we already looking at it --
a

RuEfolo Deposition Exhibit 5 at pace 6.

Oxay. fes.

Q. Do you know if any of these listed

chromatographic impurities have any adverse

effects in humans?

MR. DELAPTELD:

isa Dreier Reporting Corp., A U.S. Legal Support Company
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Vague.

BY MR. POLLACK:

Q. And if so, what are they?

MR. DELAFIELD: Same objections.

THE WITNESS: TF don't know.

What I can tell you is that if you review

the PDA label, there are a host of adverse

effects produced or observed in patients who

are taking treprostinil.

BY MR. POLLACK:

Q. Sure.

A. And --

Q. But they're taking purified

treprostinil?

A. Well, the purified treprostinil

Still has impurities, and if it's made by the

'393 process, it has fewer of them, but there's

and including those maybe you

- I lost my train of

thought when you asked that second question.

What was the question you asked for?

Q. fes. Iwas asking about the

effects of any of these listed imourities.

What were those?

ier Reporting Corp., A U.S. Legal Support Company
2) 557-555

P.258 UT Ex. 2058

SteadyMed v. United Therapeutics
IPR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 1454 of 7113

an ule mm



IPR2020-00769 
United Therapeutics EX2006 

Page 1455 of 7113

fe

ul

ay ¢

he

ba No

ee

Be as

et ui

KB OV

pt =

he Oo

be VE

bo tad

STBADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Page 259

MR. DELAFIELD: Same objections.

THE WITNESS: Ok, yes, I

remember my point.

In the FDA label, there are

adverse events, serious adverse events

listed, and the FDA breaks them down into

categories.

One that's -- one category are

those adverse events that are related to the

pharmacology or an extension

prostagla

don't have an attributa

BY MR. POLLACK:

Does that mean they could be due to

Sstinil itself?

it could be

contaminant or it could be due to something

else, but the PDA never really knows. They

know what they think is due to the

nsion of the pharmacology, 1 it's base

on that that they hav

impurities to be

practi

 
Elisa Dreier Reporting Corp., A U.S. Legal Support Company

950 Third Avenue, New York, NY 10022 (212) 557-5558
P.259 UT Ex. 2058

SteadyMed v. United Therapeutics
IPR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 1455 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1456 of 7113

fe

ul

ay ¢

he

ba No

ee

Be as

et ui

KB OV

pt =

he Oo

be VE

bo tad

STBADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Pace 260

 
Q. Did you review -- in forming your

Opinion on the effect of impurities, did you

review adverse event reports for treproetinil

for the Remodulin product sold by United

Therapeutics?

A. IT reviewed the adverse

the label, and -- and those

events observed in clinical triais and also

after market. So that that's what I reviewed.

Q. Okay. But did you review

individual adverse

provided to the FDA?

A. No, I didn't review tha

the NDA.

CG. Okay. Do you know whether there

were any changes in the adverse event reports

after United Therapeutics changed its process

of making treprostinil?

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: That would be

very difficuit thing to do and is rarely

done. Most adverse events occur at a low

level and the possibility of seeing a

difference 3 istically -- and the FDA --
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oO HE

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.

So you wouldn't expect to see

chat, and at the time you file a change in

manufacturi , Eor example, to give you a

not have that

information because you don't repeat

You repeat and you do

match purity standards and

scifications.

BY MR. POLLACK:

Q. Okay. But as far as you know, from

the adverse evenis | ries, there's nothing

indicating that there was some change in

adverse events over time?

MR. DELAFIELD: Objection.

Asked and answered.

WITNESS: Nobody would know

|avents

BY MR. POLLACK:

Go back to your declaration,

Exhibit 3.
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Okay.

If you could turn to paragraph 70.

Okay.

Q. And I'm looking on page

the end of that paragraph, you say

"Additionally, as shown by

batch records, the average purity of the

treprostinil product prepared by the process of

'393 patent is 93.71% while the average

purity of the Moriarty product is 99.05%."

Do you see that?

Yes, I do.

Where did those two numbers come

A. Those would have come from

Dr. Williams.

Q. Gkay. That's not something you

calculated?

No.

Okay.

I didnit calcuiate that.

And then if says in the next

"Thus, the average purity of the

treprostinil product prepared by the process of
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.7% higher average

rilarty product.®

How did you determine

That

Do you know where that

percent came Crom?

A. T believe it came from --

remember.

from his declaration.

Q.

A. i'n ti gure.

Q. ¢ I was wondering: Do

know if that came from taking 99.71 and

subtracting the 99.

A. That's --~ that's what I

certain,

what you think he did?

A. Yes, that's what T b

Q. In vlew -- in your view,

correct way to compare the purity?

A. Because he compared apples to
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analyses on total related substances,

think that's a valid assessment of the

difference.

Q. Earlier you and I were talking

about standard deviation --

Uh-huh.

and confidence intervals.

remember that?

A. = do.

QO. Okay. What roie does standard

deviation and confidence intervals play in

making the comparison between the two purities?

MR. DELAFIELD: Objection.

Vague. Relevance.

report.

THE WITNESS: Any measurement of

means can have associated with it a standard

error or standard deviation and from which

you can calculate a confidence interval

and that would be used to show a

statistically significant difference between

two pools of numbers.

BY MR. POLLACK:

You may recall this as well.

Reporting Corp., A U.S. Legal
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2 Dr. Williams for these averages.

3 If the confidence interval

4 significantly overlapped, how would that affect

5 your conclusion about the differences between

6 the purity?

7 MR. DELAPIELD: Objection.

8 Vague. Calls for speculation. Relevance.

9 Outside the scope of his report.

10 THE WITNESS: It wouldn't change

 

 

LL my interpretation because there would still

12 be a numerically higher number level of

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.

LS BY MR. POLLACK:

26 QO. That reduction you just described,

21 the some percent, that's based on these two

22 mumbers here, isn't it?

23 A. Yes.

24 Q. Okay. And earlier in one of

25 your -- in your answer just two answers ago,

13 purity with the Moriarty precess -- with the |  
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you used the word "statistical significance"

believe?

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

Significance, and when they don't, it's called

a trend.

QO. TE you only see a trend, what

between numbers that are only a trend, as

called it?

DELAFIELD: Objection.

Vague. Relevance. Calls for speculation

ide the scope of his report.

THE WITNESS: The trends that

are not statistically sicnificant don't mean

that they're not real. I think the more

important part is based on these Gata,

agreed to change the specification

purity from a mean of 99 percent to a mean

of 100 percent, resultine in a higher

quality product.
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BY MR. POLLACK:

DELAFIELD: Objection.

Mischaracterizes the document.

THE WITNESS: That's the range.

I was taiking about the mean centered around

that.

BY MR. POLLACK:

Q. Okay.

A. But we can talk about both because

the answer is the

If you

percent that they move . 0 hat a

higher quality product. If you take the lower

level of 97 percent and move it up to 98

percent, which is what the FDA did.

QC. 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 con't make changes that they don't

believe are -- are not important. The FDA

approved, agreed and approved those changes to

eler Reporting Corp.,
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the FDA's standard. It met their lLong-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.

Oniy the FDA can make a change.

BY MR. POLLACK:

Q. t the time that United

therapeutics was making an -- making an

amendment to their application, they were

asking to move, factorles, correct from Chicago

ro

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 Dreier Reporting Corp., A U.S. Legal Support Company
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Q. -- of the factory from Chicage to

Siiver Spring; correct?

A. I think so, yes.

oO. Yes. And the letter is also about

the that's a major change, by the way,

moving from one factory to another; right?

MR. DELAPTELD: Objection.

Vaque.

THE WITNESS: That is considered

a major change.

BY MR. POLLACK:

QO. Yes. And in addition, they -- the

peoovle 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

aiso changed the 

BY MR. POLLACK:

Q. Rignt. Now, changing 

has nothing to do with what's

discussed in the ‘393 patent; correct?
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MR. DELAFIELD: Objection.

Vague.

THE WITNESS: Sorry. Could you

say that again, please?

BY MR. POLLACK:

QO. Yeah. A change in 

that has nothing to do with what's 

discussed in the '333 patent?

A. The '392 patent describes a change

in process from a more lengthy process to a

mich abbreviated process, and as part of that

process, the starting material changed from

whatever it was in Moriarty many, many, many

steps earlier to the benzindene tricl.

So, yes, both the process and the

starting material did change, and that's the

subject of the patent.

QO. The § change, 

though, was not; right? In the patent, they

describe making the product from other

materials, correct, not from benzindene triol?

MR. DELAFIELD: Objection.

Vague. Mischaracterizes the document.

THE WITNESS: it's my

understanding that the starting material of

P.270
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'393 process in the patent

benzindene triol.

BY MR. POLLACK:

patent describe -- eoesn't

materials to make the benzindene

DELAFIELD: Object:

Vague.

THE WITNESS: When I -- when I

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 tur in the entire

process and thant to me seems very different

than the Moriarty process.

BY MR. POLLACK:

Q. The Moriarty process doesn't go

through benzindene triol?

MR. DELAFIELD: Objection.

Calls for speculation.

THE WITNESS: Your question --

MR. DELAFIELD: Lack of

foundation.

THE WITNESS: ~- was the

starting material, and the starting material

ier Reporting Corp., A U.S. Legal Support Company
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in the Moriarty process is not the

benzindene triol. It's something many, many

steps earlier.

BY MR. POLLACK:

o.

at column

a formula there 10.

Do you see that?

A. Formula?

Q. This in column 10.

There's an KX and under that it's Kil.

around line 20.

Yes, I see that.

MR. DELAFIELD: Objection.

Outside the scope of his

Lacks foundation.

THE WITNESS: When I look at

steps that they're talking about -- steps

D -- they start at the benzindene

triol, not at compound XxX.

BY MR. POLLACK:

Q. Sure. So you're saying the claims

ier Reporting Corp., A U.S. Legal Support Company
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oniy claim that part of the process; correct?

Ye

MR. DELAPIELD: Objection.

Vague.

THE WITNESS: And TI, you know,

again, am not a lawyer.

BY MR. POLLACK:

Q. Rignt.

A. I wasn't prepared for this, but it

looks to me Like the process that they're

patenting is starting at benzindene triol and

ending with treprostinil free acid.

Q. Okay. You understand that in the

patent it describes the process as starting

from compound 10?

MR. DELAFIELD: Objection.

Vague. Lacks foundation.

THE WITNESS: That's not my

understanding. I see that they're referring

co 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

penzindene triol, which is a major change,

ier Reporting Corp., A U.S. Legal Support Company
2) 557-555
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and then, of course, of that 

, which was going to be and none of that involves this

material.

BY MR. POLLACK:

QO. Right.

A. Compound X.

Q. And one cf the issues is, it's

So now the United 

ever how 
sone the 

correct? 

MR. DELAFIELD: Objection.

Vague. Calls for speculation. Lacks

foundation.

THE WITNESS: No, that's not

correct.

BY MR. POLLACK:

Q. Okay. Explain to me.

A. In the letter where the -- the 2009

letter where UTC is requesting this change in

process as well as a change in 

, both of which are major changes, the 

FDA is so concerned about purity, as we've said

all day, that they were worried about the
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purity of the and 

carryover of any impurities into the final

product. It's a major change. That's a very

difficult question.

And the response you can see shows

that the j 

was subject to specifications that were put in

place by the that matched  

specifications for 

So they did have over that 

and that's basically what the FDA was 

asking and that's what satisfied the FDA and

allowed them to start this new process starting

benzindene triol.

QO. Right. But United Therapeutics is

not -- they're getting a from 

, but they're  

is that 

MR. DELAFIELD: Objection.

BY MR. POLLACK:

1 Oo th ct =ti]
 

MR. DELAFIELD: Objection.

Vague. Calls for speculation. Lacks

foundation. Outside the scope of his
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THE WITNESS: It's been my

experience that when a late-stage 
ane we 

actually place somebody at that 

make sure that the 

which as it turns cut happened to 

by definition. 

So it's not as if 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.

 
Q. By the way, do you know whether the

United Therapeutics’ 

do you know whether or not they 

uged the process described in j 

MR. DELAFIELD: Same objections.

THE WITNESS: Again, I wasn't

prepared toe go into detail on that and it's

not something I was asked te comment about,
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but in that letter, they -- UTC indicates

that the process is -- I don't remember --

either the same or virtually the same.

BY MR. POLLACK:

Q. Okay. Do you know where that is

the letter?

A. Iocan find it.

Q. Is that the bottom -- bottom cf £

Eixvst page that you're referring to?

A. (Reviewing document).

Yes, beginning on the bottom of

page 1 and extending through about the first

third of page 2.

Q. Okay. So Iim right. I think I'm

right. One of the things that needs to get

one of the changes that needs to get approve

here as a major amendment is that the

is now being § from  

called called  

is that right? 
A. Yes.

Okay. And so the FDA is approvin1

all of these changes; right? The chance in

factory, the change -- and the change in

and the change in crystallization 
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the proces

arting material,

Q. So there's a large number of

changes in here instead of three changes,

changes?

MR. DELAFIELD: Objection.

Mischaracterizes the document.

THE WITNESS: There were --

these are considered major changes, and so

UTC had to go through ali of the

documentation necessary to satisfy the FDA

because this is a maj¢ TONCEertT £ the FDA

because of ultimately quality of the

material produced and purity.

And, again, in the three

questions raised by the FDA, two of them had

to deal with purity.

BY MR. POLLACK:

oO. Right. One of those had to do with

the purity of the bengindene triol; right?

A. One of tho

bengindene triol and the concern oy the FDA of

the carry-through of any impurities in the

dene triol to the final product. That's

i i ier Reporting Corp., A U.S. Legal Support Company
950 Third Avenue, New York, NY 10022 (212) 557-555
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how concerned they are about purity and

contaminants.

Q. Right.

A. And they were obviously satisfiec

by the fact that the process were the same and

the release specs remained the same for

;, and then also the fact thar

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 enough.

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 they're

considered important. You can't simply change

it yourself.

And when you submit this change for

approval, it involves a great, great, great

deal of analysis by the FDA. It takes a long

time, a lot of people and, again, they have to

balance that between their desire to increase
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purity and their belief that you can make this

product consistently sco that there are no drug

shortages.

QO. And that last reason, the drug

shortages, that's why they allow, for example,

a purity of 98 percent?

MR. DELAPIELD: Objection.

Calls for speculation. Lacks foundation.

THE WITNESS: The -- the FDA,

again because of their strong desire te have

the highest levels of purity as possible,

and I keep saying practical, the practical

part igs to make sure that they get the

highest level of purity, which they

obvicusly we're happy with.

They made -- they approved the

chenge, but they would not have approved

thet 1£ 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

result in drug shortages.

BY MR. POLLACK:

QO. 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

standard, didnit it?

Calls for speculation.

batches, I

that. Tid

don't know

know,

of Analysis.

didn't.

BY MR. POLLACK:

Qo.

all of

made the 98 percent level.

BY MR.

Q.

your opinion?

A.

ali.

mean range

a lower level

assured of having a higher quality product

would have

don't know whether they all met

have toa go

wnat the variability was and,

I reviewed 170 something Certificates

So I don't know.

Okay.

the ones made under the

POLLACK :

Given that,

That doesnit

Because

been allowed under

seen, met the 98 percent

MR. DELAFIELD;: Objection,

Lacks foundation.

THE WITNESS: all of the Well,

look at the data. Lr

you

I don't remember if any did or

I'il represent to you that

 

MR. DELAFIELD: Same objections.

how dees that affect

change my opinion at

when the FDA agrees to allow a

center from 99 to 100 percent and

from 97 to 98 percent, they are

than

the other
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guidelines, and that makes them feel good.

That's what they shoot . That's their --

it's an unfelt need or the -- I'm blanking on

the words. That's what their need is. That's

what they desire.

MR. POLLACK: Let's -- let's

take a break for 10 minutes. Iowant to look

BE WITNESS: Okay.

what other

things we want to ask you?

| WITNESS: Sure. Okay.

Why don't you guys

; WITNESS: Yeah, I'll leave.

THE VIDEOGRAPHER: The time is

4:03 p.m. We're going off the record.
t

(Recess - 4:03 p.m. - 4:21 p.m.)

(Document marked for

identification purposes as Ruffolo

Exhipit 10.)

THE VIDECGRAPHER: The time is

4:21 o.m. We're back on the recore. Please

proceed, counsel.

MR. POLLACK:

eler Reporting Corp., A U.S&.
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BY MR. POLLACK:

Q. Welcome back.

A. Thank you.

Q. live already marked as Ruftfolo

Deposition Exhibit 1¢ a letter from the

Department of Health and Human Services, the

PDA ~~ 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.

QC.

correct that this is a

Exhibit 10 is a letter from the FDA to United

Therapeutics Corporation?

A.

Cc. Okay. And the Letter is dated

March 10, 2014?

MR. DELAPIELD: Objection. And

I object to this exhibit that it hasn't been

submitted to the Patent Office yet and it's

beyonce the scope of his ceclaration. And

relevance.

1 WITNESS: The -- you asked
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about the date?

BY MR. POLLACK:

Q. The date, yeah.

A. But, you know, this is a problem

with -- and I've had it with many FDA

documents. It cantt find the date. I see

stampec date. I don't know whether that's 1

in was received. So I don't -- I don't know

anything. I can't confirm the date.

Q. Okay. You haven't seen that

of stamp on all of the FDA's official

No.

No? Okay.

No.

Q. Remodulin. You see the name

Remodulin?

@s

QC. Okay. Thatis the -- that's United

Therapeutics treprostinil product?

A. Yes.

OQ. Yes? Okay.

ind now you haven't reviewed this

letter before; is that is that correct?

A. No, I've never seen this.
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Q. Okay. But you see this is a letter

responding to a citizen's petition? You see

that im the first sentence?

MR. DELAFIELD:

Vague. Relevance. Beyond the scope of his

deciaration.

THE WITNESS: (Reviewing

document). I see that it says it's a

citizen's petition.

BY MR. POLLACK:

Q. Okay. It! letter responding toa

a Citizen's --

A. Yean.

QO. -- petition; right?

A. Yeah.

Q. A Lt a citizen’

was filed by United Therapeutic

MR. DELAFIELD: Objection.

Relevance. Beyond the scope of

declaration.

THE WITNESS:

know.

BY MR. POLLACK:

Q. Well, it says there; right?

letter responds to a

  
2 5
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citizen's petition submitted to the FDA by

United Therapeutics Corp.

Did I read that correctiy?

A. You -- yes, you did.

Q. Okay. Do you have any reason to

believe it's -- that United Therapeutics Corp.

did not file a citizen's petition?

A. r dontt know.

MR. DELAFIELD: Objection.

THE WITNESS: Did they?

MR. DELAFIELD: Eid 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 TI, you know, I

don't know what United Therapeutics did.

You know, I guess if they're responding to

it, they probably did, but I donit -- I

don't know. I have no idea what thie is

about.

BY MR. POLLACK:

Q. Okay. You know -- ado you Know what

a Citizen's petition is?

MR. DELAPTELD:
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Gutside the scope of his testimony and lacks

foundation.

THE WITNESS: tive heard --

the word a number of times. I

actuaily don't really know what it means.

BY MR. POLLACK:

QC. Okay.

A. It's -- despite my experience, I

doen't -- I never had to deal with one. So I

really don't know what -- exactly what it is.

Q. Okay. I mean, IT assume when you

at Wyeth they did file citizen's petitions

the FDA?

MR. DELAPTELD: Objection.

Lacks foundation. Vaque.

THE WITNESS: T assume they did.

Again, I'm familiar with the words, but I'm

not familiar with what it is

BY MR. POLLACK:

QO. Okay.

and what was done with them.

Okay. Are you aware that a

petition is part of the -- &

of challencing regulatory approvals

MR. DELAPIELD: Objection.
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Lacks foundation. Same objections as

before.

THE WITNESS: Twas not familiar

with that. I haven't seen many of them, and

I don't know --

BY MR. POLLACK:

Okay.

~~ what that is.

So this goes beyond your regulatory

This?

Citizen's petitions.

Citizen's? Yes, I would say this

goes beyond my regulatory expertise.

C. Okay. If you could turn tc

indulge mé and turn to page

Deposition Exhibit 1¢C.&

This one.

Let me ask you this

Are you aware that -- are you

are you aware of what the Orange Book is?
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MR. DELAPIELD: Objection.

Relevance. Outside the scope

declaration.

THE WITNESS: I have

the Orange Book. I have a little

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

citizen's petition.

Most of my regulatory experience

focuses on regulations, quidelines,

approval, and -- and that goes not just for

the FDA, but the three major agencies in the

world, EMA and PMDA.

And 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

bevonea my area of expertise in requlatory.

BY MR. POLLACK:

Q. Okay. But let me ask you this.

Were you aware that in filing a New

Drug Application, the drug companies that you

worked for are required to file a List of

patents that covered the drug in the New Drug

ier Reporting Corp., A U.S. Legal Support Company
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Application?

MR. DELAFIELD: Same objections.

THE WITNESS: Tam aware of

chat.

BY MR. POLLACK:

Q. Okay. And were you aware that

those patents would then cet listed in

something called the Crance Book, which today

ig just a website?

MR. DELAFIELD: ‘The

objections.

: WITNESS: = was not aware of

that.

BY MR. POLLACK:

But you're aware that

with New Drug Applications?

DELAFIELD: Same objections.

E WITNESS: Yes, I was.

BY MR. POLLACK:

Q. Okay. And are you aware regarding

whether or not United Therapeutics filed any

patents with the FDA in their NDA for

Remoculin?

MR. DELAFIELD: Objection.
1

Relevance. Outside the scope of his
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Ruffolo,

UNITEDVS

declaration.

THE WITNESS:

dGonit know that.

on need

to look

i even if I

expertise.

BY MR. POLLACK:

on Let me ask

THERAPEUTICS

Robert on 08/19/2016

Again,

CORPORATION,
yg 5nyQ Oo i) wo pa

Not -- not no,

as said, I was

and and haven't

think aboutat this,

did, this falls ourside

you this.

Have you compared the claims of the

'393 patent to United

product?

DELAFTIELD :

Vague.

Therapeutics’ Remodulin

Objection.

; WITNESS:

BY MR. POLLAC

Q. Yes. Have

claims in the a

Therapeutics!

MR.

THE WITNESS:

clarify.

BY MR. POLLACK:

Q. on,

you go through,

 
 

'393 patent

DELAPIELD:

Compare what

 

you compared the patent

to United

Remodulin product?

Same objection.

You have to

and how?

didSo by that I mean,

compare the

Elisa Dr A U.S. Legal Support Company
950 Third Avenue, New York, NY 10022 (212} 557-5558

UT Ex. 2058
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VS

element

claim are?

A.

Q.

A.

Q.

claim 2 to

product?

how -- what you mean compare."

what?

BY MR.

Q.

determine w

Therapeutics!

Still not

know,
+

ana

Robert on 08/19/2016

Gon!

UNITED THERAPEUTICS  CORPORATION,
 

do you know what the elements of a

Sorry.

Okay.

Dim not a patent attorney.

Did you compare the language in

United Therapeutics! treprostinil

MR. DELAFIELD: Same objection.

THE WITNESS: Still IT don't know

Compare to

POLLACK :

I'll see if I can make it simpler.

Did you analyze claim 9 and

hether it covers United

Remedulin product?

MR. DELAFIELD: Same objection.

THE WITNESS: I -- again, I'm

quite sure what you mean but, you

that wasn't what I was asked to do,

t believe I did make any

comparison like that.

BY MR.

Q.

 
  

POLLACK :

Do you know if anyone else in this

Elisa Dreier Reporting Corp., A U.S. Legal Support Company
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Ruffolo, Robert on 08/19/2016

case made that comparison?

No.

DELAPTELD:

THE WITNESS: i

to anyone outside of Mr.

BY MR. POLLACK:

OG. Okay. All right.

THERAPEUTICS CORPORATION,
oO Ny wo lwPage

Same objection.

haven't spoken

Delafield.

Can turn

Ruffolo Depos:

Ye

is whether a

product can emit material that

Remodulin label and,

something called a "high pH

Do you see that?

MR. DELAPIELD:

scope of his

foundation.

THE WITNESS:

interpret that. I'd have

read this, I may not be able

it. But is there a section

me to read?

BY MR. POLLACK:

 
  ier Reporting Corp.,

a

950 Third Avenue, New York, NY

QO. A you'll see here,

in particular,

gl

decl

the issue

eneric treprostinil injection

‘sg on the

the use of

ycine diluent."

Objection.

aration. Lacks

mean, I canitt

even if I had

to interpret

you would like

U.S. Legal Support Company
10022 (212) 557-5558

P.293 UT Ex. 2058
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Elisa D

STHADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Robert on 08/19/2016 Page 294

Q. Why donttc you feel free to read

section starting from the word

"Discussion*® on the page before.

A. "Discussion." Oh.

Oo. Yep.

(Reviewing document). Okay.

Have yo

I dontt

Okay.

Do you

u read enough or you want to

know. It depends on your

Fair enough.

understand from this that

Therapeutics was allowed boy the agency

to add to their lakel for Remodulin

(treprostinil) information about using a high

pH glycine diluent

MR.

Mischarac

THE

of that. The sec

BSTs and, again,

with respect toa

impurities and I

DELAPIBELD: Objection.

ocument. Relevance.

his declaration.

WITNESS: No, I wasn't aware

tion I read cidn't define

I focused

didn't see anything hereLt

related to any of that.
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Robert on 08/19/2016 Page 295

So I really don't know what this

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 --

BY MR. POLLACK:

Cc. Uh-huh.

A. It was on contaminants and

impurities in the synthesis of APE. So I'm

sorry. I dontt even know how to respond.

Q. Yeah. I'm not going to ask you

about BSIs and whether that's true or anything

else.

A. Yeah.

oO. I just wanted to know is, you know,

based on the letter, is it -- is it the case

that the FDA had allowed United Therapeutics

add to their label information about

high pH glycine diluent?

MR. DELAPIELD: Objection.

Relevance. Calls for speculation.

Mischaracterizes ed rf and outside

the scope of his

THE WITNESS: And what was your

question?

ier Reporting Corp., A U.S. Legal Support Company
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BY MR. POLLACK:

Q. Yean. I was just asking whether or

not. United Therapeutics was aliowed 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

en define some of the abbreviations

~- I cantt do anything with

ocesnit mean anything to me.

BY MR. POLLACK:

QC. Well, do you see -- Let's take a

look at the second full paragraph on page 8.

which? The --

om The one beginning with "More the

point." "More to the point.* FE want to a take

a look at the second sentence. Do you gee

there it says:

"When we approve the addition of

this information to Remodulin's label in

September 201
-

Do you gee where I'm reading?

ier Reporting Corp., A U.S. Legal Support Company
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  CORPORATION,
 

Q. Okay. Reading that, am I correct

that the FDA approved adding certain

information to Remodulin that's

procuct we've been talking about --

labeling of Remedulin; is that fair?

MR. DELAFIELD: Same objections.

THE WITNESS: gues °. I

don't know.

BY MR. POLLACK:

QO. Okay. That's what the letter says;

right?

A. That's --

DELAFIELD: Same objection.

BY MR. POLLACK:

Q. T know you don't know

independently, but in the letter that's what

saysi

MR. DELAFIELD: Same objection.

THE WITNESS: Thatta what, two

sentences out of a 10-page letter I never

saw before that's related to something I

didn't prepare for. It coesn't mean

anything to me.

BY MR. POLLACK:

 
Elisa
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Okay.

In fact, the only thing that means

anything to me ig the signature of Janet

Woodcock, who's a good friend of mine.

That's the same Janet

Q. -~- that you refer to in your

declaration?

A.

Q. She's the author of this letter?

A. > i Signatory of this letter.

Q. issued with her approval;

correct?

A.

Q. Okay. And if we go back to page 8?

A. Okay.

Cc. Okay. In Janet Woodcock's letter,

she says *We" and by ‘we! she's referring to

the FDA?

MR. DELAFIELD: Objection.

Calls for speculation. | foundation.

Relevance. Outside the scope of

deciaration.

E WITNESS: Which "we"? "We

ier Reporting Corp., A U.S. Legal Support Company
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did not take these

BY MR. POLLACK:

Q. es, or we did -- ail of

"We approved." "We did so

That's referring to the FDA; right?

MR. DELAFIELD: Same objections.

THE WITNESS: i ques o. I

suppose she would.

BY MR. POLLACK:

OQ. Tt a letter from the FDA;

is that fair?

A. Yeah.

MR. DELAFIELD: Same objections.

BY MR. POLLACK:

Okay. And it says here --

should point out.

Un-nuh.

Letters come from the FDA that

don't represent the entire FDA opinion. During

the entire NDA process, you get letters from

the FDA. That's --

Q. Yeah. This is an official response

to a citizen's petition?

MR. DELAFIELD: Same objection.

  Elisa Dreier Reporting Corp., A U.S. Legal Support Company
950 Third Avenue, New York, NY 10022 (212) 557-5558

P.299 UT Ex. 2058

SteadyMed v. United Therapeutics
1PR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 1495 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1496 of 7113

fe

ul

ay

he

he

pe

bel

ui

paksfet oJoO
fe

be VE

bo

bo aSGas
ho mM

STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Page 300

 
 

 
I don!

know.

BY MR. POLLACK:

Q. You dontt know what those

Yean. I'm sorry.

Q. Okay. And they say here they made

label change; right?

so in the interest of

"providing healthcare providers with up-to-date

information on the use of hich glycine diluents

and not out of the concern that the

administra

ays be avoided

patients. The

en concerned about the safety of

neutral diluents" -- I'm sorry.

"TE the agency had been concerne:

about the safet: £ sutral diluents, it could

have revised the labeling to require the use of

high pH glycine diluents only and taken steps
wl

to raise awareness about the effect that choice

ctme
has on the risk of BS

Now, in ¢ ‘ase of the changes

that we're talking about here that were

approved by the FDA, the manufacturing changes,
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Ruffolo, Robert on 08/19/2016 Pag
O Lad co a

chose chances don't even appear on the label;

correct?

DELAPTIELD: Same objections.

THE WITNESS: That's correct.

BY MR. POLLACKE:

ion Right. Here we're talking about

changes that were approved by the agency thac

do appear on the label; correct?

MR. DELAFIELD: Same objections.

THE WITNESS: I con't Know. I

don't remember if from the label.

reviewed the label. I don't remember this.

BY MR. POLLACK:

QC. Okay. But here the agency is

saying, just because we approved it on the

labei, that doesn't mean we endorsed your

statements about the effect of these high pH

glycine diluents; isn't that what they're

saying?

MR. DELAPIELD: Objection.

Vague. Mischaracterizes the document.

Relevance. Lacks foundation. Outside the

scope of his declaration.

THE WITNESS: be honest, I

don't know what the agency is saying here.
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i You know, I'm sorry. Ina 10-page Letter,

2 looking at a couple of paragraphs, I don't

3 know what they mean. I don't know what

4 they're referring to. I don't know what

5 their intent is. And this is an area that

8 have not been involved with before.

7 BY MR. POLLACK:

8 Q. Okay. Well, you said you had some

9 re expertise.

io Based on your regulatory expertise,

can you explain what's being described here?he

2 MR. DELAFIELD: Same objections.

13 Asked and answered.

i4 THE WITNESS: I said I hada

LS great deal of regulatory expertise. But I

6 also said that I didn't know everything

7 about requiatory affairs and that there were

18 people in regulatory affairs that knew more

19 than me and many who knew less, but this is

20 something that I have not had to deal with.

2i And this is -- again, I don't

22 know what this is.

3 BY MR. POLLACK:

4 Q. Okay. I'm only asking this because

25 earlier I believe you stated the opinion that
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by approving United Therapeutics! changes from

97 to $8 cercent, the FDA was endorsing that as

a change in purity. And you seem to have the

e to opine on that or that was your

view that there was an endorsement, or maybe I

misunderstood you.

And i you're not able to

whether the F considers an approval,

did here, to be an endorsement.

MR. DELAFIELD: Objection.

Mischaracterizes testimony. Relevance and

outsice 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.

BY MR. POLLACK:

Uh-nuh.

This I have not had any experience

and I know for -- I know that the FDA dees not

like to make changes in specifications unless

they believe they are significant. I don't

know what Janet is saying about whatever label

-- labeline change she's talking about.

QO. Well, you said earlier that you had
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reviewed the label?

I did review the label, yeah.

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 --

MR. DELAFIELD: Outside

scope of his declaration. Relevance.

THE WITNESS: Well, and because

it was outgide the scope, it's not an area

that IT wouid 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.

Thigs im citizen's petition I

don't -- igs an area that I have not been

involved with, not focused on, and I don't

have the experience in. What IE testified to

I have great deal of experience in. Sorry.

BY MR. POLLACE:

Q. Yean. Okay.

whether or not the FDA

by applicants, what's your evidence of that?
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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:

Cc. Uh-huh.

A. And when they co that in the

context of a specification, they wouldn't

permit it Lf they didn't believe it was

significant and important enough to do so.

ET have no idea what this letter 1

talking about, and I don't even understand the

argument that's being made here. Again, maybe

L£ IT studied this for a couple of days but, you

know, this is not something I've seen or been

involved with.

But you don't have any

decuments, evidencing

that the FDA endorses statements made by

applicants merely because they approved the

change?

MR. DELAFIELD: Objection.

Vague. Asked and answered. Relevance.

® WITNESS: The FDA doeesntt
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allow change unless they

na approved that

BY MR. POLLACK:

Q. Sure.

And with respect t

and re batches anc al

work and

and that.

what allo

a big deal.

Q.

net done trivially.

Q. Okay.

what you're asking me. ‘m s

Q. h. is asking

A. in

Q.

documentation

made. Not -- non your

 
vr Reporting Corp., A

ird Avenue, New York, NY

agreed

their approval is

new

with

chance.

Oo specifications

L of the pre-NDA

required

important

product. That's

I understand

sked you.

no idea

orry.

if you had any

any other words.

had any

you just

pinion but

U.S. Legal Support Company
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oo do you have any documents with those

statements on them from the FDA? Do you have

any other written materials from anyone --

A. Well

Oo. -- supporting those statements?

 MR. DELAFIELD: Same objections.

THE WITNESS: There are numerous

documents that define the changes that we

spoke about earlier, and I've referenced

those, on how sponsors deai with the FDA and

what the FDA requires.

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, decumentation, and ultimately

approval by the FDA.

Gocuments exist,

and I've cited them.

BY MR. POLLACK:

QO. Well, actually --
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A. This ig --

Qo. Uh-huh.

A. You know, again, I don't even know

what this is.

Q. This is just a document regarding

the same product that we're talking about in

this case; right?

MR. DELAFIELD; Objection.

Legqumentative.

THE WITNESS: Yeah. it's

BY MR. POLLACK:

Q. Yeah. Okay.

A. I understand from the title it's

the same oroduct we're talking about, but I

don't know what they're talking about.

9. Okay. Looking back at Exhibit --

 what was called Exhibit 2006, the letter from

the

A. Oh, yeah.

Q. -- from United Therapeutics to the

FDA.

As we discussed earlier, there were

two other major amendments that were made;

right? One regarding the of the 

product and one regarding the location of the
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ME. DELAFIELD: Objection.

Mischaracterizes the document.

THE WITNESS: Yes, that's

correct.

BY MR. POLLACK:

C. Okay. Given that those -- those

two were changes requiring major amendments in

the first place, how do we know that changing

the spec from 97 to 98 was also a major

amendment? Is there any indication that they

considered that to be a major amendment?

A.

DELAFTIELD: Objection.

Compound.

BY MR. POLLACK:

Q. Jhat's the indication?

A. You -- the documents that I've

cited consider those changes to be amendment.

They specifically address changes in

specifications.

Q. Can you -- can you show me where it

says that a change in purity from 97 toa 38

percent is considered a major amendment?

A. They wouldn't have listed gomething

ier Reporting Corp., A U.S. Legal Support Company
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change in purity from 97 to $8 percent.

That's guidelines do. T

changes i pecifications,

would be.

Q. Okay. Can you show me where they

gay a chance -- in the documents you've

cited -- a change increasing the minimum HPLC

assay purity is a major amendment?

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: The increasing the

stringency of a -- ¢ pecification is not

a mayor amendment. What i:

amendment was the change in the procese, the

chance in the starting material.

and those major changes

resulted in an increase in purity that the

DA

Tim going to mark

as Ruffolo Deposition Exhibit il.

(Document marked for

identification purposes as Ruffalo

Exhibit i1.)

THE WITNESS: Thank you.

BY MR. POLLACK:

isa Dreier Reporting Corp., A U.S. Legal Support Company
50 Third Avenue, New York, NY 100 2} 557-55582 (212
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Q. Ruffolo -- and Ruffolo il is a

document entitled "Patent Owner

Petition. *

A, Yes.

o. Have you seen this document before?

A. Yes, I believe fT have.

OG. Okay. When dic you see

A. I saw this maybe a year ago. Oh,

I'm sorry. This is the response. This is not

the --

Q. Yeah. I don't want to trick you or

anything.

Right. Yeah.

If you turn to the last page?

Yean.

You'll see it's dated July 6, 2016?

Oh, okay. rry. = would have

read this in the last ple of weeks.

QO. Oh, okay. Were you involved at all

in «creating Ruffolo Deposition Exhibit 11?

A, No, I was not --

Q. Okay.

involved in the creation of this

document.

ier Reporting Corp., A U.S. Legal Support Company
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Q. Okay. And had you read this

document at any time before you wrote your

final Graft of your declaration?

A. I don't believe so because I

believe my document was submitted on this day

because it was the day before a family vacation

where I had to Einish mine. So I don't know if

could have read this in advance.

QC.

read any prior drafts

Ruffolo Deposition Exhibit 11?

A.

Q. Okay.

A. No,

ion So RufEclo Deposition Exhibit 11

you first read in preparation for today's

deposition?

A. Yes, that's correct.

Q. Okay. Was there anything in

Ruffolo Heposition Exhibit 11 that you

disagreed with?

A. Could you be more specific?

Q. Well, did you see any mistakes

start with that. Did you see any

i i ier Reporting Corp., A U.S. Legal Support Company
950 Third Avenue, New York, NY 10022 (212) 557-5558
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Not that I recall.

Q. Okay. 9 Opinions or

statements that you thought were maybe just

slightly inaccurate?

A. Can you be more specific on whose

epinions you're talking about?

OG. Yean. Any of the opinions that

were written in here by -- this was submitted

-- this was submitted by United Therapeutics.

A. I understand.

Q. Okay.

A. Yean.

Q. Were any of the statements in here

-~ I assume this was --~- these were written by

United Therapeutics attorneys.

Were there any statements in this

decument that you looked at and said, well, I

don't know Lf I completely agree with

A.

oO. that statement?

DELAFIELD: Objection.

Vague.

THE WITNESS: This document, as

I recall, quotes some opinions from -- from

either Dr. Winkler or from the -- the Board,

Elisa Dreier Reporting Corp., A U.S. Legal Support Company
(212
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that Board.

BY MR. POLLACKE:

Board? The Board that's --

hearing this case?

Many of those I wouldnit have

with.

Okay.

Obviously the opinions that relate

Uh-nuh.

~- my declaration and the opinions

that relate to Dr. Williams' declaration I do

agree with.

‘Oo6there was nothing --

there were ements in here that United

Therapeutics was advancing that you thought, I

don't -- Z don't completely with that?

Not that I recall.

MR. DELAFIELD: Objection.

Asked and answered.

BY MR. POLLACK:

Q. Let me just -- I Just wanted to

check one thing with you.

TE you turn to page 34?

Okay.

Elisa Dreier Reporting Corp., A
950 Third Avenue, New York, NY
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Q. At the top of the page,

under a heading that says "The '393 Patent

Product is Structurally and Functionally

Distinct from Moriarty's Product."

A.

Okay. Do you know what that means?

I believe I do.

What -- what does it mean?

"Structurally different" I believe

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.

Q. is there a difference between the

approved Moriarty treprostinil product that was

shown clinically that's different from the '393

product?

MR. DELAFIELD: Objection.

Vague. Compound. Outside the scope of his

declaration.

THE WITNESS: Not -- not to my

knowledge.

BY MR. POLLACK:

QO. And you said that -- we were

ier Reporting Corp., A U.S. Legal Support Company
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mentioning structurally.

Is there a difference between the

structure of treproestinil as made by the

Moriarty oroduct and the structure of

treprostinil as made

indicated,

structure to me represents the result of the

chemical reaction, and the purity of the

material produced by '393 is higher and the

levels of all but one of the impurities are

lower in the '393 process compared to Moriarty.

ask y a hypothetical.

you point out

purity is .7 percent;

A.

DELAFIELD: Objection.

Vague.

THE WITNESS: Thatis

that's from my declaration.

BY MR. POLLACK:

Qo. Oxay. s that a fair

characterization of your declaration that's

made on pace 34? .7 percent difference in

average purity?

believe it

Reporting Corp., A U.S. Legal Support Com
\venue, New York, NY 10022 (212) 557-555
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Q. Okay. And in your view, is that

being used to show that the '393 product is

structurally different from the Moriarty

product?

A. Yes, in that it contains two-thirds

less impurity than the Moriarty process.

Q. Okay. let me ask you.

If instead of .7 percent

difference, what if the difference was 

percent? Would that still be a structural

difference, in your view?

MR. DELAFTELD: Objection.

Calls Eor speculation. Outside the scope of

his declaration.

THE WITNESS: If it was that 

would represent about a4 percent

reduction. Yeah, that -- that would be

important to me.

BY MR. POLLACK:

QO. Chay. What about a percent

difference? Would that be a structural

difference, in your view?

MR. DELAFIELD: Same objections.

THE WITNESS: That would be

about a a percent -- would be, yeah, a
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percent reduction in overall impurities.

Maybe. I don't know. I'd have to think

about that.

BY MR. POLLACK:

QO. Okay. What if it were a} 

percent difference in impurity? Would that --

between the '393 and treprostinil product,

would that be a structural difference, in your

view?

MR. DELAFIELD: Same objections.

THE WITNESS: Well, certainly i

i have to think about { Tid have to think 

about and IT haven't thought about that.

BY MR. POLLACK:

QO. Do you -- youfre giving an opinion

that .7 is a structural difference.

I'm trying to figure out where is

that borderline between structural difference

and one that's not a structural difference.

MR. DELAFIBLD: Same objections.

THE WITNESS: I don't know, but

I do believe that a percent reduction 

in -- in purity is. I don't know what the

cutoff is at the low end, but I'm confident

percent reduction in purity is. 
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BY MR. POLLACR:

Q. Okay. Are there -- is there a

number that I could give you that you would

agree that that would be too small a difference

ho make a structural difference?

 MR. DELAFIELD: Objection.

Relevance. Outside the scope. Lacks

foundation.

THE WITNESS: You know, not

if you're asking me can I set the lower

limit?

BY MR. POLLACR:

CQ. Yeah.

A. Tim telling you, I'd have to think

about that. Iohaven't thought about that, and

I don't know off the top of my head what it

would be.

In your view, is there no lower

MR. DELAPIELD: Objection.

kea and answered.

THE WITNESS: There is a lower

limit to everything. I just don't know

where it is off the top of my head.

BY MR. POLLACK:

 
a 1
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Qo. You haven't thought ct that?

A. No.

MR. DELAFIELD: Same objections.

BY MR. POLLACK:

QO. What if there were no difference in

the average purity for the Moriarty process and

the '393 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 objections.

BY MR. POLLACK:

Oo ~~ Tid like to you do that.

A. So if you're asking mé are two

  
P.320 UT Ex. 2058

SteadyMed v. United Therapeutics
1PR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 1516 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1517 of 7113

ul

aad

he 
 

950 Third Avenue, New York, NY 10022 (212)

STEADYMED LTD., vs UNITED THERAPEDTICS CORPORATION,
Ruffolo, O Lad ho HeRobert on 08/19/2016 Page

identical preparations?

Q. Uh-huh.

A. Ie there a difference between two

identical preparations

Oo. Well, they're two different

A.

Q. But let's say they o3 around the

same average purity.

A. Then there could be a difference

depending on which comtaminant -- which

contaminants are or aren't different, which

ones are elevated or which are lower, and I

wouldn't know that in a hypothetical example.

oO. How come you don't know that?

MR. DELAFIELD: Objection.

THE WITNESS: Because I can't --

MR. DELAFIELD: Calis

speculation.

THE WITNESS: Because

make it up.

BY MR. POLLACK:

Q. Okay.

A. You're asking me to make up

information that doesn't exist and

ier Reporting Corp., A U.S. Legal Support Com
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i not how I think.

2 Q. So, in your opinion, it's not just

3 a difference in purity, but also the exact

4 identity of each of those impurities that

5 A. Sure.

8 . -- matters to the claim?

8 ME. DELAFIELD: Objection.

9 Calis for speculation.

Lo BY MR. POLLACK:

he Q. Okay.

12 A. Absolutely. Absolutely. It's what

13 I referred to as the -- the characteristic

14 impurities.

iS gust to give you an example. If

16 two processes that were different and had

17 exactly the same purity, but one of them had a

18 yery high level of one single impurity. It

19 would be very high that made up all of that

20 impurity, and the other one had much lower

2i levels. You bet that would make a difference.

22 OQ. Right. Wouldn't that depend on the

23 FD the quidelines, how --

24 A. Of course.

25 QO. Whether or not that impurity
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mattered? So it may make no difference at a

isn't that right?

MR. DELAFIELD: Objection,

Vague. Incomplete hypothetical. Calls for

apeculation.

THE WITNESS: You know, if the

pULLTy was percent and that a percent wa

all one single peak, that would get a great

deal of attention by all those groups you

said: the FDA, the reviewers, and including

the company itself.

BY MR. POLLACK:

Qo. All right. But that's not the ca

for the Moriarty process?

MR. DELAPIELD: Same objection

THE WITNESS: The Moriarty

process doesn't fit your hypothetical

example where you ask me to make up data.

BY MR. POLLACK:

Qo. Uh-huh.

A. The Moriarty process produces

plus fold incréase in impurities compared to

'293 and that I'm more comfortable with beca

that's real and mot made up.

Q. Skay. Yeah, but I'm just asking
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i chat weren't real, you know, how far would your

2 Opinion go?

3 fR. DET

4 Calls for speculation. Outside his expert

5 evaluation.

5 THE WITNESS: Weil, I mean, as I

7 said, I can't off the top of my head think

8 of that.

9 But in the example that you gave

io He here you required me to make up data,

something scientists don't reallyhe

12 ell, at least not good scientists -- we

13 on il information like this .7 percent

i4 data, you know -- I have difficulty

15 answering

16 And I gave you an example of

pt ~t
made-up data that you requested where it

18 would make a big deal, a big difference but,

i9 I mean, I quess you can ask mé to make up

20 data all day long and I could come up with

at lots of silly examples where it would make a

22 difference. And I'm happy to do that if you

bo tad like. It's just not something I do for a

bo iB livine.

NO in BY MR. POLLACK:
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Thanks so much for

aime .

WITNESS: Thank you. Thank

THE VIDEOGRAPHER: The time is

om. This concludes today's

isual depogition of Dr. Robert R.

o. Wetre off the record.

(Off the stenographic record. }

THE REPORTER: Mr. Delafield, do

sh a copy of the transeript?

MR. : : roi could

expedited.

REPORTER: What time frame?

POLLACK: Three days.

REPORTER: Do you wish a

DELAPIELD: Io want one.

POLLACK: Sure. Yeah,

2

P.325 UT Ex. 2058

SteadyMed v. United Therapeutics
1PR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 1521 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1522 of 7113

bo

ul

he

STERADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016

 

get a rough, too.

MR.

expedited, both

DELAPIELD:

Page 326

If I could get

the rough and final.

THE REPORTER:

MR.

DELAPIELD:

REPORTER:

DELAFPIELD:

the quickest, yes.

When do you want

When can I get

Three

Okay.

(Signature having not been

waived, the taking of the deposition

concluded at 5:11 p.m.} 
Elisa Dreier Reporting Corp., A

950 Third Avenue, New York, NY
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DECLARATION UNDER PENALTY OF PERJURY

I declare under penalty of

perjury that IT 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, LE

any, as indicated by me on the DEPOSITION

ERRATA SHEET herecf, with the understanding

that I offer these changes as

oath.

Signed on the

ROBERT R. RUFFOLO, JR., PHD

Elisa Dreier Reporting Corp., A U.S. Legal Support Company
950 Third Avenue, New York, NY 10022 (212) 557-5558

P.328 UT Ex. 2058

SteadyMed v. United Therapeutics
1PR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 1524 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1525 of 7113

bo

ul

aad

he 
STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 02/19/2016 Page 329

 

CERTIFICATE OF REPORTER

BISTRICT OF COLUMBIA

DENISE D. VICKERY, CRR/RMR and

Notary Public, hereby certify the witness was by

me first duly sworn to testify to the truth; that

the foregoing deposition 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 regpective parties and by the

witness; and that I am not a relative or employee

parties, or a relative or employee
is&

of any of the

of either counsel, and I am in no way interested

directiy or indirectly in this action.

Denise D. Vickery, CRR/RMR

My Commission expires February 14, 2018

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

P.329 UT Ex. 2058

SteadyMed v. United Therapeutics
IPR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 1525 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1526 of 7113

STHADYMED LTD. ,
Ruffola, Robert on 08/19/2016

 

Exhibits

i Oo 081946 4:8 9:7,
i 12

| olo 081916 4:10

| 26:20,25
| EX 0603 Robert Ruff

| oo 081916 4:11
31:14 37:24 43:15
51:3 156:21 236:7

| 261:25
| EX 0004 Robert Ruff
| alo 081916 4:14

| 62:2,7 168:16
| EX 0005 Rebert Ruff
| olo 081916 4:16

| 75:7,20,23 96:13
215:15,19,20
253:19 254.17

| 257-20
| EX 0006 Robert Ruff
| olo 081916 4:18

| 75:6 197:16,20,23
| 198:2 203:8,9 210:8
| EX 0007 Robert Ruff
| olo 081916 4:21

| 205:8,14
| EX 0008 Robert Ruff
| olo 081916 5:3

241:16,22 242:44,
| 15 243:7 255.14
| EX 0009 Robert Ruff
| olo 081916 5:7

242:1,5,7 250:25
| 255:14 257:13
| EX 0010 Robert Ruff
| olo 081946 5:9

282:21 283:5,15
288:17 293:8,9

| EX 0011 Robert Ruff
| alo 081946 5:12

310:20,23 311:21
312:11,15,20,25

 $

| $500 24:12

 
| EX 0002 Robert Ruff |

(

| EX 0001 Robert Ruff | (a) 118:10
i (b) 112:6,17,18,23

  

 

113:20 114:14

(c) 98:19 109:20
174:11

| (d) 70:23 71:8,23,24
72:15 73:2 97:4, 16,
21,24 98:10,15
99:6,23 100:18
101:6,22 102:10
122:1,21 123:10
174:10

G.1 81:22
6.7% 263:1

Q2 214:3,5
05 231:17 318:5,13

a 6:4 9:7,12 33:3
34:13 62:19,22

64:12,25 65:10,17
66:1 107:17 120:20

123:19 124:7 139:1, |
8,18 140:4,25
141:7,8,16,.17,23,24
142:6,8,9 163:2
164:7 169:23

231:17,20,24
271:11 277:12
317:20 318:12
323:7

114:3 152:5 190:7

272:8,11 273:15
282:7,21 283:5,10,
15,19 288:17 293:9

19,000 248:25

10-page 297:21
302:1

139:1 146:2,13
41:25 147:14

163:20 164:7

195:12,15,18,25
196:1,2,5 198:18

 
 
 

 
vs UNITED THERAPEUTICS CORPORATION,

266:24 267:15
281:22

| 184:8,23
62:3

| 1004 205:9
287:3

f? 116:1,5,19,.24
117:10,15 310:20,
23 311:1,21 312:11,
15,20,25

| 11:36 107:17
: 44:37 107:20

1 42 36:9 51:2 111:24
112:3,12,18 113:13,
15 114:11 115:4,17,
22 125:5 203:9,17,
18 210:12 212:17

| 12:30 154:19
| 12:34 154:24

| 12:34 p.m 155:1
| 42s 203:19
| 13: 27:9 109:16

110:18 205:22
206:5

(14 151:18 185:13
236:4

| 18 156:25

(16 118:6,14,24
151:21 168:17,19
169:9,10 171:20,24
172:7

47 12:2 22:3 62:18

119:2,7,12
| 470 281:9
' 4700 6:12

| 175 262:6
| 48 36:7

10 8:17,1936-792:9 19,013 119.24
120:1,4

| 1902 205:25 206:2,4

| 1968 176:22
| 4:23 156:2,9

 230:21 23271

I 26:20,25 65:14, 16,25 68:18 76:2 96:12

107:21 152:4,5

 

Index: $500..3

154:24 182:3,14,17
183:12,16,17,23
184:20 186:4,25
215:18 277:13

20 35:18 120:5

121:6,7 168:20
190:1 272:13

2006 75:8,15 215:16
253:20 308:17

2007 125:6 126:1,6,
12,17 128:3 176:2
177:23 179:19

194:17,25 233:15,
24 2346

2008 126:12,15
127:12

2009 74:20 75:11,12
215:18 233:24
251:23 274:20

2012 126:12,17,21
127212 128:5,8,25
129°8 130:18

2013 296:24

2614 283:10,19
2015 24:4
2016 6:13 311:17
2016-00006 6:9
2023 26:21

2035 197:17
2047 241:17
2048 242:2
24 11:24 12:2

123:21
217 207:12

22 121:24,25 122:23
123:4,17,22 126:14,
21,25

232 125:14

24 51:34
26 32:58
27 236:20
28 57:16

138:10,18,25
225 141:8,17,24

31:14,17,18 37:24
43:15 51:3 156:9,21
195:2,13 215:24
2368:7 250:15

 

Elisa Dreier Reporting Corp., A U.
950 Third Avenue, New York, N¥ 10022

S. Legal

P.330

Support
(212)

Company
557-5558

UT Ex. 2058

SteadyMed v. United Therapeutics
IPR20716-00006

 
P.330 UT Ex. 2058

SteadyMed v. United Therapeutics
1PR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 1526 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1527 of 7113

STEADYMED LTD.,
Ruffolo,

| 261:25 317:9,15
| 3- 16:20
| 30 25:1,3,16,23,24
| 26:3 35:18 43:16
| 32 156:20,24 185:7,

10 186:6 236:3
| 237:7
| 33 43:17

| 34 43:14,20,25
| 314:24 316:23
| 35 262:4
| 36 238:2

| 37 238:2
38 108:17,22

39:23 40:1
24 78:8 79:2.4

105:11 108:19

124:22 137:3,22
140:19 151:16,11
163:15 165:2,10
166:12,21 167:18
168:9,11,12 169:25
172:5,12,15 173:2,
18 175:9 208:20

217:9,13 218:3,10
219:24 228:14,19

 
 
 

18 235:2,14 236:14
237:12,15 258:17
262:9 263:1 265:14

269:25 270:8,9
271:1 272:5,16
291:11,18 315:2,17
316:5,9,11 317:2
318:7 320:7,16

| 323:23

| 3:13 250:15
| 3:14 p.m 250:17
| 3:24 250:17,20

f] 62:2,7 71:22
124:22 168:16

183:2,4,6,7,8,24
| 250:20
| 40 25:1,3,16,23 40:2
| 185:17 188:4
| 400 16:20 24:23
| 4:03 282:17

| 4:03 p.m 282:18

 2933:20,25 234:8 16, |

vs UNITED THERAPEUTICS

Robert on 08/19/2016

i 4:24 282:18,23
|

Po

| 5 75:8,7,20,23 81:19
82:11,15 83:22
84:13,16,24 85:4,
10,15,20,25 86:3,4,

| 15 95:25 96:13
i 100:6 215:15,19,20

219:2,6 238:2
248:23 253:19
254:17 257.20

26:3 317:16

0 16:18
56 32:10 36:25
57 236:20

i 8:41 325-10
5:11 p.m 326:13

 
 
 

 

| 6 75:6 153:24
i 197:16,20.23 198:2
| 203:8,9 210:6

218:24 220:2

| 253:13,17,18,20
i 255:3 257:20

311:17

25:20,24 26:2
24:24 125:3

i 265:15,21
1 65 126:17,18

67 136:9,11,23
i 162:22 163:10
i 166:4 182:19

69 43:13,16 142:17

 
 

 

127.12 205:8,14
i 263:6 272:6 276:21
| 316:14,23 317:8,25
i 318:16 324:13

 

CORPORATION,

8

8 241:16,22 242:15
243-7 255:14

288:16,21,22 293:8
296:16 298:16

8,497,393 62:4
8 16:25
85 190:15
Sth 126:25

9

$ 69:6,7,11,14 70:23
71:22 97:4,16
103:25 109:19
113:19 114:12
118:8 169:24
171:24 172:3

203:25 242:1,5,7
243:7 250:25
255:14 257:13
291:25 292:7,15

8s 104:15
187:6 323:7

$00 16:25
94 141:16
945 164:6

$5 183:1,13 184:1,7,
22 186:25 187:7
266:7

950 6:17

9545 137:6 138:19,
5 141:9,16,24

195:23 267:17
"261:23 303:2

309:10,23 310:1
159:22 186:19,21

87:12 267:3,17
280:6 281:1,15,23
303:2 309:10,23
310:1

160:19 161:3

160:6 161:19,23
64:9 186:3 182:11

187:11,19,21 188:5,
7,18 189:20 190:5,8
266:23 267.14
281:22

 
 

 
 

 

 
 

185:22
U5 263:15
05% 262:10

F 184:8,23
157:3
157:5 158:17

9:11,12,17 182:4
$9.6 157:16 158:11,

16

 
 

 
 143:6 23 144:7,

316,23 145:21
182:2,14 183:15
184:17 186:4,25
194:25 195:9,24
196:1,3 206:19
214:2,5

 

 
a.m. 6:14 107:17,20
abbreviated 270:11
abbreviations

296:14

ability 192:15
absolute 139:15,20

185:16 201:1

absolutely 79:25
83:1 246:6 322:12

accept 188:25 191:2
193:4 201:20

acceptable 69:17,
19,22 71:15 72:3,7,
10,12,25 73:3 122:°9
123:1 124:9

access 90:23 91:2
103:6

accordance 103:25
ACE 10:9 12:11
achieved 236:13

acid 69:3 71:8,10,12
72:18,21 74:8 79:17
80:4 81:8 97:20
99:7 104:3 104:25

106:1,2 109:4
110:14 114:18

118:25 122:2,25
123:11,12,14 124:8

 
 

Elisa Dreier Reporting Corp., A U.S.
950 Third Avenue, New York, NY 10922

P.331

Legal Support Company
(212) 557-5558

UT Ex. 2058

SteadyMed v. United Therapeutics
IPR2016-00006

P.331 UT Ex. 2058

SteadyMed v. United Therapeutics
1PR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 1527 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1528 of 7113

STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,
Ruffolo,

137:2 139:23

140:16 174:11,13
i 27312
| acknowledgement
i 306:13
i acting 28:25
i actions 153:10

i active 159:7,8 178:5
179:9 216:25

i activities 20:7

| activity 15:1,24
16:11 55:15 56:16

| 259:12
i acts 256.1 299:1

i actual 157:2 183:10
i acute 192:21

i add 30:4 32:7 53:16,
i 21 182:17 294:14

i 295:18 296:4
i added 30:3 33:18
i 36:17 181:9
i adding 49:14 297:3
i addition 57:1

170:20 172:24
192:18 269:12

| 296:22
| additional 30:16
| 49:4 81:1 170:22

| Additionally 262:6
i address 309:20

i addressed 40:1
i addressing 74:11
i administration

; 211.1 283:7 300:12
i advance 312:3

i advancing 314:16
advantages 238:8 
 

254:24 257:23

258:7 259:5,.9
260:3,6,7,11,16,23

i 261:15,17,21,22
| advertise 245.9

advice 17:14
i advisement 228:2
i aerobie 252:3

affairs 132:17 133.6,
{ 20 134:25 135:2,8

283:9 302:17,18

 
Robert on 08/19/2016

affect 77:3 201.6

213:10,24 239:9,23
240:12 241:4
255:15 265.4
281:18

affected 200:19
affects 239:15
affirm 7:10
affords 81:1
AFTERNOON 156:1

age 212:22
agencies 244:9

289:13

agency 8:7 152:13
153:25 294:13

300:15,17 301:7,14,
25

agent 116:2 213:21
agents 251:14 253:6 |
agree 44:22 52:22,

23 53:17 56:3 69:14
70:25 72:20 82:18
132:8 133:21
153:16 157:11
167:25 185:25
188:20 195:1 210:8

212:24 25 214:22
221:21 313:18
314:13 319:4

agreed 46:7 256:22
266:22 267:25
306:1 314:6

agreement 305:5
agrees 281:21
air 244:7 245:21

246:7
airborne 243:23

254:3

alkylating 116:2
allergic 244:2 249:4,

5 252:8 256:7,16,
19,23 257:3,.6

allowable 220:22

allowed 30:21,24
42:3 43:6 95:9
107:2 158:18
170:23 180:6
275.13 281:25
294:13 295:17
296:3

altering 237:2

Tndex:

i alternate 190:20
| alternative 53:4

i Alternatively 51:17

| ambiguity 205:22
i ambiguous 175:11
i amendment 268:14

277-17 309:11,12,
i 19,24 310:8,13,14
i amendments
i 308:23 309:8
| amine 28:25
‘ammonia 109:24

110:4,20 119:3,20
121:17

i amorphic 18:8
i amerphous 18:6,10
| 201:3
| amount 106:15
| §6108:8 193:2 238:11
iamounts 213:14
i analeg 60:13
ianalyses 146:7
i 153:18 200:10

208:5 215:1 218:2

| 226:7 264:2
i analysis 43:9 82:16
i 92:25 137:1,21

145:5,22 146:2,20
147:18 148:16

149:16 151-8 152:9,
25 153:8 154:6

157:5,15,16 158:8,
10 159:10,12
160:19 161:4,17
164:24 165:12

166:3,16 167:6,9,13
180:4 182:2 186:14
189:11 190:25

192:25 196:21,22
199:15 202:19
204:13 208:6 215:7
221:12 226:5 234.5
263:9 279:23

; 281:10
i analytical 16:18
i 17:15 54:9,18

56:20,22,25 57:26,
i 7 176:18
i analyze 292:15
i analyzed 164:2
i 173:11

 
acknowledgement..applications

anaphylaxis 244:3
animal 14:8,10,15,

20

animals 14:13 32:25
34:11

announced 131:3
announcement

93:20
announcements

94:1,23
annual 226:9

answering 74:21
120:18 324:15

answers 265:25
antibiotics 59:21

60:3,16 61:15
243:13 247:20
254:16

anticipate 242:25
antigens 249:23

250:4 251:6 257:11,
14,15

anymore 30:10
anytime 128:3,4
AP 245:2
API 80:24 81:3 82:3

96:18 97:14 157:3,.6
158:21 159:5,.6
160:18 163:21

181:2,9,11 198:24
216:7,9,15 217:14
221:1 223:3 295:9

apologize 32:6
123:21 166:9

Appeal 6:9 35:11
appears 208:2
apples 145:20

148:21 165:19

166:3,9,10 167:10
263:25 264:1

applicant 305:3
applicants 304:25

305:21

application 90:17
125:1,5,13.15, 16,
17,24 198:13
268:14 289:23
290:1

applications 125:25
126:5 290:16

 

Elisa Dreier Reporting Corp., A U.S.
$50 Third Avenue, New York, NY 10622

P.332

Legal Support Company
(212) 5557-55 8

UT Ex. 2058

SteadyMed v. United Therapeutics
IPR20716-00006

 
P.332 UT Ex. 2058

SteadyMed v. United Therapeutics
1PR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 1528 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1529 of 7113

STEADYMED LTD.,
Ruffola,

i applies 38:15 74:7
i apply 104:24 120.24
i 178:9

i appraval 43:2 92:12
i 151:24 152:13

153:9 194:6 279:22
289:12 298:13
303:8 304:16 305:5

306:8,9 307:21
i approvals 189:19
i 211:4 287:24

i approve 76:19
| 152:14 211:18

| 296:22
i approved 22:5 41:6
| 43:8 46:7 115:12,13

153:25 158:18
219:16 267:25
277-16 278:17

280:16,17 297:3
299:4 300:25 301:7,
15 305:21 306:2

i=$10:18 315:16

| approving 277:22
i 303:1

| approximate 185:3
| 187:6
i approximately 6:14
i 24:17 161:23 164:9

| 183:2 185:2,17
| April 24:24
i area 23:6 29:10

50:20 54:23 151:19
153:22 289:19
291-7 302:5 303:14

i 364:12,18
| areas 13:16 15:6,14,
i 21,22 16:22 54:22
L arguing 20:18
i argument 179:25
| 305:14
i Arqumentative
i 231:10 233:9 308:9
i army 31:6
i art 38:19 51:9,15

52:20 54:25 103:13
104:16 105:21

i 143:15 144:7,14
i arterial 193:11,19
i 194:2,9,19
i article 205:9,18

206:3 242:7

 
ve UNITED THERAPEUTICS

Robert on 08/19/2016

articies 305:19

aseptic 243:18
aspect 19:6
aspects 37:12
assay 146:12,13,20

149:19 150:3,15
151:25 152:8
53:23 154-1
459:12 160:6 167:3

195:10,11 196:16,
20 197:2 199:2
204:13 224:25
310:8

assays 146:16
assess 13:25

188:24
assessment 183:11

492:25 241:9 264:3
assessments 203:7
assistance 134:2
assistants 31:7

assume 17:1,13
39:8 62:11 90:2,14
95:6,15 96:1 190:25

i Azileet 11:14211:23 212:1

233:11 287:11,16
313:14

assumed 88:14
185:20

assuming 38:14
160:13 266:7

182:1 233:12

assumptions 160:8
assurance 222:23

assure 212:20213:3 |
214:19 223:23

assured 281:24
Astrazeneca 12:25

attach 225:10,12
atiached 227:6
attendance 9:15
attention 289.7

323:9

attorney 36:14 38:6
66:24 67:12 171:15
292:5

attorneys 134:1
313:15

| attributable 256:13

CORPORATION,
Index:

| audiovisual 6:5
325:11

August 6:13
| author 129:19

298:11

i autonomic 28:13
i Avenue 6:18

i average 161:17,18
163:13,19 184:19
165:5,17 194:25
221:11 262:7,9,24
263:1 316:24 320:6
321:9

averages 138:1,15
265:2

| avoided 300-13
i aware 37:2 60:21,24

61:1,3 93:2 142:20,
25 143:1,5 151:2
159:20 196:19

287:22 288:2425
289:22 290:3,6,12,
15,20 294:20

awareness 300:21

B

| bachelor’s 51:19

53:5,12
| back 15:4 31-4 66:2

assumption 114:8,9 | 68:14 107:24 108:3

109:9 111:1 113:7,
23 114:5,22 141:21
156:13 166:6,13
168:11 170:5

171:20 179:11,13
185:6 208:12
215:14 236:2
247:16 257718
261:24 282:23
283:2 293:8 298:16
308:16

| bacteria 61:22

249:19,20,21,24
252:3

| bacterial 59:12,13

| balance 47:8 48:22
50:24 279:25

i Balanced 14:24

balances 44:3,13

 
applies.. 

base 109:20 111:25

113:20 114:13,14
based 14:10,25

32:23 34:9 37:12

40:2 52:2,15,23
53:14 63:20 73:9
82:5 87:5 100:1

104:21 136:1,25
145:7 153:22 161:1,
18 166:15 174:2
180:8 185:17 187:4

188-324 201:12
207:22 212:5
259:22 261:2
265:21 266:21
295:16 302:10
320:20

bases 119:13
basic 66:24

basically 11:23
14:38,11 19:8 21:7
29:6 182:5 243:18
275:14

basing 195:13
basis 40:19 42:2

58:18
batch 157:6 158:13

159:11 160:4,5,10,
17,20 161:3,6 180:2
262:7

batches 161:16
162:2 281-6 306:7

bathroom 250:11

bedding 223:14
Beecham 27:16

28:2,17

begin 62:18
beginning 23:4 26:7

79:24 21671 277:11
296:18

begins 6:4 107:21
156:9 250:20

behalf 6:23 7:1,3,6
19:4 23:20

belief 280:1
believed 42:4

254:24
believes 192:5
 
 ; 3 270:14,

21 271:2,5,12,18
2721222 273:11,25
 

Elisa Dreier Reporting Corp., A U.S.
950 Third Avenue, New York, N¥ 10022

P.333

Legal Support Company
(212) 557-5558

UT Ex. 2058

SteadyMed v. United Therapeutics
IPR20716-00006

 
P.333 UT Ex. 2058

SteadyMed v. United Therapeutics
1PR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 1529 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1530 of 7113

STEADYMED

Ruftfolo,

274:2,11 275:1,8,9,
14 276.19 277.18

278:21,23,25 279:7
bet 322:21

beta 20:6,10
beta-lactam 241:19
242:15 254.16

betadactams 243:9
244°4 245:14 247:5

big 278:5 306:11
324-18

binding 256:2
bio 249:11 253:10

biodrug 249:12
biologic 247:10,13

249:16 253:6

biological 247:6
251:14

biomolecule 211:12
251:2

bit 24:20 96:24
177:3 193:5 225-7
288:5

BLA 212:5

blanking 282:3
blocker 20:6

blockers 20:11
Board 6:9 35:11

313:25 314:1,3
Bob 129:5

Bobby 7:2
Boehringer 17:23
Book 288:25 289:5,

15 290:3

borderline 318:18
born 28:19
bottom 32:9 151:18

203:21 205:23

229:22 277:8,11
branch 210:25
brand 10:16
branded 11:19

break 154:14,15,21
250:10,25 282:7

breaks 259:6

briefly 8:18 198:6,11
bring 26:16
broad 15:3
BS 176:24

 
BSIS 294:16,22

295:12 300:22

budge 192:12
building 243:24

244:11,12,14,16
245.22,25 246:5

buildings 245:17,
19,20 246:3

bullet 76:4 79:10
Bunce 283:8
buneh 126:11

calculate 137:9,14,
25 138:14 183:13
262:21 264:20

calculated 136:24
262:18

calculation 136:10,
23 138:7,8,13,17
139:3,15,25 142:12
185:3 187:6,16

calculations 136-1,
15 139:11 143:22
183:22 187:25
226:7

call 40:22 172:12,13
called 7:13 9:20

18:24 62:2 131:22

142:22 24 156:4
174:15 197.17

219:16,21,22
230:21 242:8

255:15 266:6,8,9,14
277:19 290:8
293:15 308:17

calling 173:18
216:17 217:3,9

Calls 62:25 63:14
66:14 91:17 94:8

95:4 24 97:6 98:4,
21 99:9 100:22
101:9 102:15
122:12 128:12
131:7 132:13 144:2
145:3 146:4 147:16
152:20 153:20
157:21 158:15

159:15,24 161:9
163:23 166:24

169:3,18 171:1

LTD,, ve UNITED THERAPEUTICS CORPORATION,
Robert on 08/19/2016 Index: bet..change 

261:3 293:1 295:16
300:23 308:7 314.4 |

175:3 177:25

180:11 182:9,23
184:11,25 186:8 | 323:13
187:3 191:4,25 i eases 8:19,21,24.25 |
194:13 195:5,20 i 9:1 13:4 17:23 |
200:22 201:15
204:17 206:9 208:9

209:15,25 211:6
214:8 215:9 216:20
221:19 222:18

22:20 24:17 27:15, i
22 30:22 46:17,18 |

| 47:2
| catch 250:10
i categories 259:7223:10 226:25 |

: , . i category 219.11
229:6 233:9 234:2, 2598 289-8
20 239:12 24014. | |
249:14 255:18 _ caught 32:6
265:8 266:16 | caution 35:22 i
271:20 274:14 | CEDR 211:2,17
275:24 280:8 281:4  212:2,9,17
295:21 298:22 i c@ll 253:10
317:13 320:10 i center 210:22 |

321:18 322:9 323:4 | 281:22 |
324:4 i centered 267:8

cancer 192:11 | cephalosporin |
capable 53:13 i 59:12 i
capacities 135:6 : cephalosporins
Capital 177:4 i 243:10
care 19:21 21:4 i certainty 136:19

213:16 certificate 137:20

career 14:2516:10 | 157:5,15 158:10
44:3.13 243:9 159:10 167:5

carried 73:3 82:2 186:14 202:18
96:5,17 97:14,25 234: |

carry 32:16 72:13 i certificates 148:16 |
77:20 | 226:5 281:9 |

carry-through i challenging 20:15
278:24 1 287:24 |

carrying 72:15 | chanee 30:15 246.7 |
97:16 98:18 99:23 | 29155

carryover 275:2
carvediol 18:24

case 11:8,10,12,15,

i change 26:839:10 |
i 42:4,5,1043:16.8 |

46:7 74:18 76:11 |

77:11,14,22,23
22,2512.712 13:5, TTL42223
1318:5,7,18.19|| 78:6.7,10,22,2 |

JS) g0:3'92-1493519:10,12,15 20:5 | 80:3 |
10,12, | 1076141314 |24:14:28:9.22 29:5 | 107: |

oe14 28: S| 143-24 144:4.8,18 |33:10 37-416 38-16 : :: 16 38: 173-14 237-6 |
45.5,15 48.22 56.17
49:9,19 48.22 939-22 246:10,16 |
62-9 11-29 87-15 247-20 261-1,3,6,16 |97:21 143:15 : 18,6,18 |

265:10 266:22

267:2 268:2,3.4,9,
10,24 269:5, 10,14,
19,20 270:6,9,16,18 |
273:25 274:21,22 |

146:18,23 159:22
165:19 177:21,22
181:14 202:17

214:6,11 255:24

 
 

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

. Legal Support Company
190022 (212) 557-5558

P.334 UT Ex, 2058
SteadyMed v. United Therapeutics

IPR2016-00006
UT Ex. 2058

SteadyMed v. United Therapeutics
IPR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 1530 of 7113

NY

P.334



IPR2020-00769 
United Therapeutics EX2006 

Page 1531 of 7113

STEADYMED

Ruftfolo,
LTD., ve UNITED THERAPEUTICS CORPORATION,

Index: changed. .completesRobert on 08/19/2016 

27573 277:23,24,25
279:10,19,21
280:17 281:20

300.7 303:3,24
305-422 306:1,2
309:23 310:1,6,7,
14,15 320:3

changed 19:20
42:21 24 43:4 52-7
93:16,21 237:14,18,
24 260:17 263:21
270:12

changing 77:1,10
236:13 237:2
240:10 269:23
309:9

characteristic
221:11 322:13

characteristics
200:13

characterization
122:10 316:22

characterize 164:19
check 135:20 136:7

137:18 208-12
314:23

checking 136:20
chemical 21:9,15

71:6,21 83:25 94:17
113:5 114:16,17
198:8.19 231:2.6
315:10 316:8

chemist 49:18

50:13,16

149:7 150:19

176:16,17,18,19
198:12 205:10

chemistry-
dominated 55:16

chemistry.’ 51:27
chemists 16:18,20

17:14,15 49:13,19,
21 52:9 57:3

 
Chicago 76:8,13

79:12 80:12 216:10,
16 217:2 268:15
269-1

Children’s 248:23
choice 300:21
Choksi 6:25
chose 161:14

chromatographic
198:5 210:18 220:8
257:23

chromatography
238:10,14 239:3

ehronic 40:19 42:2
192:21

chronically 74:7
128:18

cite 255:8
cited 367:23 309:19

310:7

citizen’s 285:2,9.12,
16 286:1,7,24
287:12,23 288:12,
13 289:9 299:24
304:17

claim 62:19,22 64:6,
12,25 65:19,14,16,
17,25 66:1,4,11,12,
19,20,21 67:3,13,14
68:18 69:6,7,11,14
70:23 71:22 72:21

97:4,16 103:25
104:15 109:16,18,
19 110:18 111:24

112:3,12,18 113:13,
19,19 114:11,12
115:4,17,22 116:1,
§,19,24 117:10,15
118:6,8,14,24
119:2,7,12,24
120:1,19,20 121:6,
7,9,16,24,25 122:23
123:4,16,19,21
124:6,7 152:4.5
153:1,3,6 168:17,19
169:9,10,23,24
170:17,19,20,23
171:20,24 172:3,7
235:22 27311

291:25 292:2,7,15
322:6

claimed 62:22 64:7

claims 62:18 66:7,8
152:14 153:13

169:12 170:9,12

112:2 131:16
i comments 104:20

106:1,8,13 108:7
commercial 216-9,

272:25 291:10,18
clarify 291:22
clarifying 239:6

| 15,25
i common 83:25 i

208:17 210:3 239:3

cleaned 243:16 256:20

244:7,11 i commonly 185:20
cleaning 199:5,.6 | 186:12
clear 78:20 86:4 ; communications

120:17 145:6 | 35:23 58:7
210:21 218:1 i companies 8:21

131:22 133:17 |
245:3,8,11,15
289:23

8:7,10,22 |
Ord, 16,17,20 11:16 |

19:16 20:15 21:21

29:10 42:17 44:5,15 |
48:16 49:25 50:6

client 12:15
clinical 14:17 21:3

22:10,18 29:12
242:6 260:8 261:10
315:12

clinically 315:17
close 139:18 142:°6

 
 

162-8
60:11 94:18 158:12

closely 51:16 52:21 : : i
544.7 55:17 161:2,5 243.12 |274:11 277:19

CMC 198:4,7 199.19
209:18 213:1

222:23 224:17
225:5,7,10,12,29,22 |
 

: i compare 145:19
526:41,14,21 | 448:21 166-11

naeeo 201:12 263.24
291:22,25 292:6,11

i compared 148:12 |
i 163:15 165:10 |

170:10 263:25 i
264:1 291:10,17 |

| 316:11 323:22
| compares 166:17 |
i comparing 165:19168:20 219:6,15,21 | comparison 87.19

2203418 2219.7, | 1012 149:16 168:7 |16,25 222:13

223:13 228:4.6,13|joysyoaed
238:2,10,14 272:6 |
11 276:24 ' | comparisons 235:9 |

comfortable 323:23 | competent 15.20 |
comment 67:17 i compilation 97:23

87:13 165:20 203:2 | completed 70:23
i completely 244:21276:25

commented 203:5 245:19,23 246:5
313:18 314:17

commenting 74:12 |
82:13 110:19111:2 _ completes 10717 |

| 14:24 260:15

Goie 12:20 18:2,3
coli 59:16,17 61:22

249:19 251:6,9
252:4,22 257:14

college 176:8,24

  
 

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

. Legal Support Company
NY 10022 (212) 557-5558

P.335 UT Ex, 2058
SteadyMed v. United Therapeutics

IPR2016-90006
UT Ex. 2058

SteadyMed v. United Therapeutics
IPR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 1531 of 7113

P.335



IPR2020-00769 
United Therapeutics EX2006 

Page 1532 of 7113

STEADYMED LTD.,
Ruffolo,

complex 15:25 52:6
191:13

Gompliance 263:10
complicated 192:24
component 59:14,

16 226:6 240:5

components 181:9
226:10 256:20

compound 40:14
48:20 71:23,25 72:2
80:17 83:12 94:17

96:24 104:19,23
105:25 118:10,25
120:11 121:11
151:13 188:23
174:171 179:9 200:2,
7,8,20 235:7,15,17,
18,24 248:1 272:23
273:15 274-7 307-7
309:15 315:20

compounded 169:5
compounds 16:8

62:21 63:2,10,16
64:11,19,25 65:5,9,
13,16,25 68:17 69:4
120:22,23,25
174:24 200:14
212:21 235:19
238:6 271:13

comprising 170:18,
21 172:4

concept 74:10
170:17

concern 10:2 60:3,
5,10 115:10 116:12
118:3 236:10
249:18 261:5

253:12 278:13,23
300:11

concemed 107:9
111:9 255:10
274:24 279:1

300:15,17
concerms 45:4

48:23 50:25 75:1
76:11 77:24

concession 245:18
conclude 99:21

163:7,8,19 222:21
concluded 326:13
concludes 325:10

ves UNITED THERAPEUTICS

Robert on 08/19/2016

conclusion 66:14
87:14 1060:5 171:1

216:2,6 218:8 265:5
conclusions 266:12

eonfidence 182:1,
13 185:4 187:7,11,
20 189:21 264:8.12,
20 265:3

confident 318:24

confidential 88:7,
15,18 89:9 95:7,22
96:1

27:3 200:14
223.10 242:23
276:15 284:9

confused 122:14
185:8 236:4 237-10

confuses 236:19

confusing 204:5
congestive 20:1,3
consideration

130:10,14 192:14
considerations 47:9
considered 43:11

88:7 92:14 269:9

278:10 279:9,.12,19
309:12,24

considers 303:3
consistent 203:6

consistently 280:2
consisting 109:21
consult 133:15
consultant 8:5

consulting 8:6,9
consumes 92:24
contact 23:17

199:14

contacted 24:8,9
contaminant 245-13

249:1 253:1 259:19
321:17

contaminants

251:19 254:4.10,19,
20 255:5,10,15,20
257:8 279:2 295:8
321:12

contaminate 243:23
contamination

§9:11,12,13,14,26
60:2 243:25 244:24

CORPORATION,
Index:

contention 20:5
contents 37:22
context 305:9

continued 156:4.7
contraindicated

20:12,20
contraindication

178:3
converted 122:8

123:1
convince 146:11
convinced 146:15

152:13

convincing 224:23
copy 325:15
comer 205:23

Corp 6:17 286:2,6
corporate 8:3 29:8
Corporation 6:8

283:3,16
eorrect 29:20,23

33:23 37:25 41:7
45:9 46:22 47:9

54:15,20 59:19
60:17 62:15 64:5

69:11 71:18 72:3.4,
15,16 75:13 76:13,
24,25 77:4,12
80:11,14 81:15 83:8
95:12 115:23 117:8
119:12 121:18
134:7 136:13
138:17 140:20

146:2 147:5,.6 169:1
180:22 186:21
189:1 202:24
211:13 212:7
216:14 219:20

220:1 228:10,11,14,
15,16 232:18
246:21 251:4,5,8,14
253:24 255:16
256:11 263:24

268:15 269:2,25
270:21 273:1

274:12,17 283:14
284:24 297:2

298:10,14,15 301:2,

 
complex. .crystallography

4,8 309:5 312:18
corrected 32:20

correction 33:7,24
36:21,24

corrections 27:6
32:1 33:13 37:1

correctly 44:18
80:20 81:4 120:20
121:16 124:6
185:23 216:12
286:3

cost 49:14,16
counsel 6:19 7:18

107:22 156:11,18
225:23 226:12

227:4 250:6,22
282:24

count 63:10 252:4

couple 36:2 170:7
214:15 296:10
302:2 305:15
311:19

courses 177:6
court 6:16 7:9 107:9
covered 289:25
covers 292.16
create 205:21

0
| 77:2 233:17

244:15

creating 134:2
203:11 311:21

creation 311:24
criteria 190:14
cross~

contamination
243:20

crossover 246:7

crudely 14:9 67:9,10
erystal 13:16,15

18:5,7,10,13,14
2014:2,10 202:2.3,7

crystallization
173:7,13 174:1,5,
15,19,23 175:9,13,
15,19 177:8,22
178:1,8,19 179:8
201:4 277:25

crystallized 179:10
crystallography

18:11

 
 

Elisa Dreier Reporting Corp., A U.S. Legal Support Company
0 Third Avenue, New York, NY 16922 (212) 557-5558

P.336 UT Ex. 2058
SteadyMed v. United Therapeutics

IPR2016-00006
UT Ex. 2058

SteadyMed v. United Therapeutics
IPR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 1532 of 7113

P.336



IPR2020-00769 
United Therapeutics EX2006 

Page 1533 of 7113

STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,
Ruffola,

i current 7:23 30:13

; 160:2,24 180:8
i curriculum 26:21

i cutoff 318:24

25 31:1

116:11,13 117215

g
248:15 249:3

| 251:20
data 81:19 103:4

| 104:6 135:21,25
136:2 137:18
143:22 189:10

281:7 323:18

324:10,14,17,20

3,6,7,9
| dated 215:17

i 283:10,18 311:17
i dates 126:6,12
i 127:3

34:14 111:16
246:24 274:25

312:5,6 324:26

i 326:8
; BC 6:13

i deal 15:2.21 29:11
i 37:9 41:22 57:8

92:24 25 106:25
170:15 203:1
278:18 279:23

287°9 302:15,20
303:15 304:15,21
306:11 307:11

i 323:9 324:18

i dealing 40:3 55:14
i 110:9 139:22

i 459:21
| Dean 283:8
i death 244:4

 
i curve 151:19 153:23

| CV 27:4,5,7 30:5,11,

i cyano 112:7 114.13

 

193:2 261:2 266:21

| date 126:6,25 284:1,

| day 17:13 19:7 33:3

| days 305:15 325:21

Robert on 08/19/2016

i degree 51:15,19

Index: current..Delafieid

dee 35:2
Decades 179:17
December 125:5
decide 140:1 211:4

decided 269:13,19
decider 17:9
decision 17:21

21:24 35:10 153:11
193:4

decisions 17:5,7,12, |
15,18 50:18,21,23
§2:10 53:14 129:13

declaration 31:10,
18,19,23,25 32:4
34:19,20.23 35:3
37:6,17 43:15 51:3,
7,13 64:14 67:25
73:16 81:12 87:1,5
100:8,13 101:1,25
102:15 104:10,11
105:17 106:7,13
{08:7 109:13 130:1

134:3,6,8,16,20
135:4,5 136:16
158:21 163:2
172:13 173.22
185:8 197:25
198:16 202:24

225:11,13,16,18,21
236:5,21 239:13
242:12 261.24
263:10 283:23

285:6,20 286:15
289:3 291:1 293:18
294:19 295:23

298:9,24 301:23
303:13 304:16

312:3 314:11,12
315:21 316:19,22
317:14

decoration 247:19
decrease 49:16

173:9 261:8
decreases 46:21
dedicated 244:16

deeply 17:10
define 39:2 294:21

298:11 307:9

defined 121:14
307:18

i definition 230:5,14
276:8

 
52:8,9 53:12

| Delafield 7:2 15:17
24:8 25:13 34:24

35:19,21 38:24
39:7,17 40:13 41:9,
17 42:12 adel

WOAMNRWW

25 103:18 104:2,18
105:6,22 106:17
109:1 110:5,23
111:10,13 112:4,13,
25 113:16 115:5,18
116:8,20 117:11,21
119:8 120:2,7,10
122:11 123:5 124:2

125:7 126:2,22
127:13,15 128:11
129:2,9 130:3,12,22
131:6 132:12 133:9
135:22 137:11
138:20 139:12

140:9 141:1,4,19,19
143:2,8,17 144:1,9
145:2 146:3 147:1,
15 148:1,8 149:2,12
150:1,10,22 151:14
152:19 183:19

154:8,18,22 157:20
158:14 159:14,23
160:12,22 161:8,21,
24 162:4 163:11,22
164:12,15,21 165:7
166:18,23 167:22
169:2,14,17 170:25

174:25 172:18

173:4,20 174:7,17
175:2,10,21 176:4,
9,14 177:10,24
4178:11,17 179:2,14,
21 180:10,23 181:3,
7,18 182:8,22
183:20 184:4,10,24
186:7 187:2,13,23
188:9 189:3,23
190:9 191:3,24
193:13,20 194:3, 12,
21 195:4,19 196:12,
23 197:9 198:14

199:12,23 200:5,21
201:14 202:4,14
204:15 205:2 206:8,
17,23 207:4,11,16
208:1,8,15,22
209:14,24 211:5,14,
21,24 212:10
213:16 214:7,23
215:8 216:19 217.4,
17,22 218:13
220:18 221:8,18
222:3,11,15,18
223°5,9,20 224:7,14
225:17 226:2,17,24
227:7,12,16,21,23
228:1,22 229:5,13
230:2,24 231:9
232:3,12 233:2,8,22
234:1,19 235:3,23
239:11,24 240:13
241:5,13 247:7,15
248:4 24:13 250:1,
6,9 251:16 252:15,
18 253:7,16,25
255:17,23 256:25
257:25 258:4 259:1
260:19 261:18
264:14 265:7

266:15 267:5 268:6,
17 269:7,16 270:1,
22 271:7,19,22
272:17 273:3,16
274:13 275:20,23
276:22 278:7 280:7

281:3,16 283:20
285:4,18 286:9,11,
25 287:14,25 289:1
290:2,10,17,24
291:13,20 292:9,18
293:3,5,17 294.17
 

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

P.337

Legal Support Company
(212) 557-5558

UT Ex. 2058

SteadyMed v. United Therapeutics
IPR2016-000068

 
P.337 UT Ex. 2058

SteadyMed v. United Therapeutics
1PR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 1533 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1534 of 7113

STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,
Ruffolo,

295:20 296:7 297-7,
14,19 298:21 299.7,
14,25 301:3,9,.20
302:12 393:11

304:6,9 305:1,23
307:6 308:8 309:2,
14 310:9 313:21
314:19 315:19

316:16 317:12,23
318:10,20 319:6,20
320:3,9,22 321:16,
18 322:8 323:3,15
324:3 325:3,14,16,

i 24 326:2,6,9
i delay 107:19,25
i dernand 193:3
i demonstrated 32:25
| 34:11

| Denise 6:16
i department 131:21,
i 23,25 283:6
i depend 322:22
i dependent 66:1,3,7,
i 12,20 67:3,13
i depending 190:12
i 195:10 321:11
i depends 13:17

150:3 157:22
158:20 165:11
189:25 190:15
192:12 213:20

| 294-9
i deposed 8:13,16
i deposition 6:5,10
i 9:7,8,16,17 20:17

26:20 75:6,7
168:15,16 197:16
205:8 241:16 242:1
243:°7 250:25
253:19 254:17

255:13 257:12,20
261:25 283:5,14
288:17 293:3
316:20 311:21

312:11,15,17,20,25
i 325:11 326:12

i depositions 8:24
i 9:3 12:21 13:3
| derivatives 238:5

i derives 120:20
i describe 13:17

39:16 67:2 270:20

 
Robert on 08/19/2016

271:4,5
describes 147:23

270:9 273:14

describing 83:17
description 45:12

56:18 153:22

Descriptions 199.9,
14

design 14:17
desirable 108:18
desire 39:25 40:11

41:16,20 42:17
44:4,14 104:22
129:15,18 130:18
259:23 279:25
280:10 282:5

detail 203:11 276:24 |
detailed 43:9 91:12

199:7
details 16:25 17:2
detect 213:14 249:2

detectability 214:20 |
detected 31:21
detection 146:15

189:13 204:25
207:23 208:21

209:12 22 212:20
213:11 248:10

detector 147:24

212:22 23
detectors 203:15

204:10,12,19 208:7
210:10 212:19

determine 158:23
263:3 292:16

determining 18:12
190:22

developed 11:19
70:5 111:4

developing 20:23
development 8:2

13:18 16:23 17:6
22:15 28:16 29:8
50:2

developments 22:7
deviation 146:12.13 |

| diluent 293:15182:3,15,16 183:9,
10,12 184:19 187:5
264:6,12,19 265:1

| deviations 138:1,15

Index:

device 212:12,13
| 2138
i devoted 170:15
| dextro 179:4

| diastereomers

i 178:4 179:1,10
i die 194:8
| diet 28:4

| diethanolamine
i 68:22,23 69:12,16

70:2 72:9,14 73:59,
19.25 74:8.13,24
79:19 80:5,6,13
82:7 83:7 85:22

86:23 87:8,9 96:6
98:2,17 99:5 100:20
101:2,7,22 102:11
103:12,13,24 104:1

5,7,16,17 195:7,5,
12,20,24 106:3,9,16
108:9,12,25 108-4,
24 110:14 119:1,13,
14 421:1,2,12,23
124:13 127:11
128:9 130:20
172:25 173:24

| 235.21

i differ 85:21 266:5,6
i difference 104:14

| 257:5 260:25 264:4,
22 266:12 315:10,
15 316:2,14,23
317:9,11,21,22
318:6,8,15,18,19
319:4,5 320:5,72,
13,14 321:3,10
322:3,21 323:1

i 324:18,22
i differences 87:6

100:14 172:11

i6173:15 265:5
i differs 103:12,25

i difficult 22:3 190:14
212:19 260:22
275:4

| difficulty 244-15
324:14

294:16 295:19
296:5 300:13,22

| diluents 300:10,16,
18,20 301:18 304:4

 
delay. .document

directed 16:2,6
direction 21:23

directly 71:7
director 91:1 131:20

disagree 17:20
51:22 24 53:4

disagreed 312:21
disappear 214:20
discipline 15:10
disciplines 55:17
disclese 30:20

35:23 89:8
discloses 58:7
discover 14:10
discovered 18:20

20:9 34:17

discovery 17:5
22:14

discuss 156:17
189°8

discussed 29:15
53:18 120:21
247:18 248:8 254-4
269:25 270:8
308:22

discussing 55:4
discussion 189:15,

22 294:3,.4 304.4
discussions 146:10

193:2
disease 14:11 19:22

190:16,19,21 191:1,
20 192:2 193:7,10,
12,1624 194:6
252:14

diseases 191:7
192:11

dispute 21:19
153:13,14

Distinct 315:4

divide 140:1,5
divided 138:25

141:8,17,24
division 10:22 91:1

132:6 212:13

DLA 6:23.25
document 9:10

26:23 31:12 37:22
42:8 45:7 59:11

62:25 75:18 76:16
80:2 82:9,14,22

 
 

Elisa Dreier Reporting Corp., A U.S.
$50 Third Avenue, New York, NY 10622

P.338

Legal Support Company
(212) 5557-55 8

UT Ex. 2058

SteadyMed v. United Therapeutics
IPR2016-000068

P.338 UT Ex. 2058

SteadyMed v. United Therapeutics
1PR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 1534 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1535 of 7113

STEADYMED LTD.,
Ruffolo,

83:2,10 86:5,14,25

117:12 118:17
119:11 120:18

121:8 122:12,15
124:4 125:8 135:12,
14 136:8,12 139:16
149:3,14 152:11,12
162:5 164:16 169:5
186:9 188:10

197:16,18 199:7
205:8,12 208:25
210:13 212:18
217:23 218:14
220:19 221-9

222:24 229°3,11
233:17 234:13

238:1 241:17,20
242:3,17 248:14
252:19 253:23

254:1,15 267:6
268:20 270:23
277:10 278:8
282:19 285:8 294-6,
18 295:22 301:21
308:5 309:3 310:21

311:2,5,.8,25 312:2,
5 313:17,23

documentation
278:12 306:24
307:20

documents 57:20,
22,.23,25 58:3 2425
59:5 88:20 125:20
147:2 174:3 195:6
197:24 225:22
226:14 227:5
232:10 242:11

284:6,12 305:19
307:1,9,13,19,22
309:18 310:6

dollars 25:17
domain 88:21

door 246:17,18
double 246:17,18
draft 32:7,16 33:8

34:23 35:14,16,26

vs UNITED

Robert on 08/19/2016

 
36:1,9,16,19 58:2
312:3

drafted 34:21
drafts 312:10
draw 266:12

Dreier 6: 17

61:4 84: :
158:7,21 180:20
181:6 185:16

189:19 190:12,16,
17,18 192:5,16,19
198:13,24 199:15,
16 201:10,24
210:22 211:1,4,19
212:12 214:2
236:11 237:2
243:19 244:13

245:5 12 246:14
248716 249:1
252:13 254:9

279:10 280:2,4,20,
22 283:7,11 289:23,
25 290:16 295:3

drugs 11:19 14:70,
12,14 20:14 21:25
40:18 41:1,25 42:1
60:6, 22,24 74:56
130:19 185:21
190:4 211:9 224:

2441:19 242:15,21
243:14 244.17

247°6 253:4 256:18,
24 257:4

due 104:14 212:21

259:15,17,18,19,21
duly 7:14 156:5
dynamic 191:13

earlier 28:1 50:19
57:10 74:1 79:7
111:1 120:21
129:14 192:19

 
THERAPRUTICS CORPORATION,

Index:

212:4 222:25
247:18 248:8 264:5
265:24 270:14
272:3 302:25

303:25 307:10,15
308:22

early 22:16 36:17
58:4

easier 116:9 238:14,
19 239:18 240-4

economical 238:18

documentation. . axa aa

endorses 304:24
305:20

endorsing 303:2
endotoxins 252:2

endpoints 194:5
English 217:20
256:5

enter 286-12
entire 16:10 22:15

157-6 271-13

ion

299:20 21
entitled 31:18 311:2

envelope 141:22

239:19
effect 59:2 167:18

260:2 300:21
301:17

effective 193:23

194:2,4
effects 59:1.6 77:16

254:24 257:24

258:8,24

efficiency 237:19
239:17

efficient 237:1
eidetic 102:2
element 292:1
elements 292:1
elevated 321:13
eliminated 235:10

239:3

eliminating 239:8
241:2

elimination 118:19,
20 238:23

Elisa 6:17
EMA 289:14
emit 293:13

employee 19:17
employees 130:25
employer 18:22

20:23

5,6, 10
243: 17 O75. 18

error 34:17 166:1

196:10,15,21 197:1
264.19

esomeprazole
12:20 18:1

estimate 25:11

62:23 63:3,21
estimates 49:14
etal 18:25 25:9
Ethanolamine 98:13
evaluate 13:25

evaluating 75:1
evaluation 210:22

324:5

event 260:3,11,16
261:22

events 253:2 259:5,
9 260:6,8,23
261:15,17,21

evidence 73:23
224:23 233.18
234:16 304:25

evidencing 305:19
exact 91:22 230:5

322:3

examination 7:13,
16 156:4,7

examined 7:14
156:5

examples 110:12
202720 242:22 23
254:19 255:7,14
324:21

exception 185:21

enantiomers

178:10,14,19,20,24
179:3

end 126:1 172:25
189:16 251:7 262:5
318:24

ended 12:2

ending 273:12
endorsed 301:16

endorsement 303:5,
9

 
 

Elisa Dreier Reporting Corp.,
$50 Third Avenue, New York,

A U.S. Legal Support Company
NY 10022 (212) 557-5558

P.339 UT Ex, 2058
SteadyMed v. United Therapeutics

iPR2016-00006
UT Ex. 2058

SteadyMed v. United Therapeutics
IPR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 1535 of 7113

P.339



IPR2020-00769 
United Therapeutics EX2006 

Page 1536 of 7113

STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,
Ruffolo, Robert on 08/19/2016 Index: excess..field

 
iexcess 185:22

| 188:5,19
i excuse 44:1 168:5

i 179:1 265:14
i executive 17:16

283:8
i executives 129-12

i exhibit 9:7,12 26:20,
i 25 27:10 31:9,14

37:24 43:15 51:3

62:2,3,7 75:6,7,8
15,17 ,20,23 81:1
96:13 156:21

168:16 197:16,77,
20,23 198:2 203:8,
9,10 205:8,9,14
210:8,11 215:15,16,
19,20 227:9.11,18
236:7 241:16,17,22,
25 242:1,2,5,7,14
243:7 24967
250:25 253:19,20
254:17 255:14

257:13,20 261:25
282:21 283:5,15,21
288:17 293:8

308:16,17 310:20,
23 311:21 312:74,

| 15,20,25
i exhibits 227:6

| 255:8,13
i exist 307:22 321:25

216:10,15
38:9 244:7

i expect 165:17 261:5
i expectation 161:5
| expedited 325:17,19
| 326:3
| expense 49:6
| expenses 25:21
i expensive 46:21
i experience 15:7,13
i 40:3 51:20 52:2.16,

24 53:6,11,13,22
55:5 56:15,20,21,24
161:1 185:17 188:4
236:23 276:3 287:8
289:10 303:16,19

i 304:20,21
| expert 8:23 11:10

13:14,17 15:6,15,23
18:22 23 19:12,17

5

 
 

 
 

26:8, 16 27:13 28:9,
12 29:3 51:7,13
58:14 63:18 64:7
101:15 192:1
112:20 177.15
320:21 324:4

expertise 23:7 29:2
171:16 288:10,14
289:19 291:7 302:9,
10,15 303:4

experts 17:19
explain 136:22

12 274:19 302:11

explained 74:1
exposure 40:19,24
exposures 33:3

34:13

express 37:4 104:11 |
105:16 128:14
131:18

expressed 39:25
40:11 41:14 113:12

128:8,25 129:8,25
130:18

exquisitely 40:18
42:1 74:5 128:18

extending 277:12
extension 259:10,22 |
extensive 14:1,3

15:7 50:14 54:21

64:7 92:15,19
extent 58:7
extra 121:25
extraction 190:14
extraneous 214:20

extremely 242:25
254:22
 

44:22

253:14,24 275:18
50:10 78:8

16 217:2,8 246:19
276:5 309:1

fact 19:1,13 22:14
28:9,11 29:2 33:4
34:14 36:21 42:3

48:15 49:8, |

Gs 80:13 216:11,

 
45:13 56:17 58:15
76:10 77:1 89:4
94:25 110:11 120:4
147:13 183:24
187:10 200:8 203:6
218:19 245:14

254:7 279:5,7,17
280:24 298:2

| factories 199:9,10
268:15

i factors 192:13

i factory 269:1,6
139:24 145:1 198:6, |

| failed 32:15

| failure 19:20 20:2,4,

27724

8 21:11,12,23 22:1
| fair 25:25 39:15

55:25 63:12 69:18
81:8 82:7 89:18

98:2 122:4.9 123:3
136:2 164:16
165:20 184:9
186:18 189:18
219:13 248:3
256:23 275:19
294/11 297:6
299:12 316:21

| fairly 14:24 209-21
fall 23:6 117:2

121:14 164:2

182:20 184:3 8,22
i falls 291:6
' familiar 37:11 91:5

170:16 287:17,18
288:3

i family 312:6
| faster 238:19 239:18

240:5

111:8 114:25 115:9

116:12 117:1,16
119:23 128:16,20
129:12,14,19,21
132:10,18 133:7,12,
15 142:16 145:25
146:10 147:18
148:16 151:23
158:12 167:12

185:15.19 188:8,13,
14,23,25 189:8,9,22
190:2,12 191:2,17,
22 192:5.11 194:5
200:6,14 201:19
2114:2,4 213:4
215:1,12,23 217:12
222:20 223:12,15
224:25 244:8
251:25 255:9

256:17 258:7 259:4,
6,20 260:12,25
261:1 266:22

267:18,19,22 24
268:3,10 273:23
274:24 275:11,12
277:22 278:12,13,
17,23 279:10,12,23
280:9 281:21 283:7,
15 284:5 286:1

2687:13,24 289-13
290:22 295:17
296:3 297:3 298.20

299:6,11,19,20,22
300:25 303:2,8,16,
20 304:24 305:20,
25 306:13 307:2,11,
12,14,18.21 308:21
310:18 322:23
323:10

FDA's 20:12 21:24
104:21 118:3 268-1
284:11 305:4

feel 15:20 43:21
104:12 106:6 120:9
144:23 220:3 282:1
294-4

fell 23:12
felt 38:23 127-9

Fen-phen 28:5,6,16
fewer 237:20 258:17
field 16:12 28:12

51:17 52:22 54:5,10
55:13,18

 

 
Elisa Dreier Reporting Corp., A U.S. Legal Support Company

$50 Third Avenue, New York, NY 10622 (212) 557-5558

P.340 UT Ex. 2058
SteadyMed v. United Therapeutics

iPR2016-00006
UT Ex. 2058

SteadyMed v. United Therapeutics
1PR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 1536 of 7113

P.340



IPR2020-00769 
United Therapeutics EX2006 

Page 1537 of 7113

STEADYMED

Ruffolo,

LTD., VS UNTTED THERAPEUTICS CORPORATION,
Robert on 08/19/2016 Index:

 fields 29:1 54:7
55:20

figure 78:19 318:17
file 261:6 286:7

287:12 289:24

filed 39:24 41:6,15
42:11 125:5 126:1

127:6 233:16.25
285:17 290:16,21

filing 126:12 289:22
filings 127:5,17,20
filtration 245:21
final 32:16 77:20

82:3 90:25 96:18

97:14 175:5 181:11,
15 193:4 229:21
275:2 278:25 312:3

326:3,5

finaily 44:21 245:7
find 94:21 97:1

145:13 20:2

237.2325 277-7
284:6

fine 103:14 108:2
111:21 154:21
188:8 220:5 240:24

finish 101:21 134:12 |
312:7

finished 30:22
firm 11:13 18:24
firms 10:4 23:20
Fish 18:25 19:2

fit 55:17 56:4,17
323:17

flammable 238:11

flight 250:10
focus 43:20 156:24

295:4

focused 14:20,21
37:11 81:13 291:4

294:22? 304:13,19
focuses 289:11
fold 323:22

Foley 7:6 23:21 25:7 |
follow 66:7 289:18
Food 211:1 283:7

i Football 177:3
| force 223:13

; forget 139:17
184:13

i forgiving 191.22
| forgot 26:7 32:7
i form 64:1 113:10
i 445:11 121:12

174:11 201:2,10
202:2,7

i formalities 9:6
i formation 173:24

| 238:13
| formed 115:21
i 122:1 174:10

86:14 133:24
134:15 260:1

i forms 18:9 167:5

| 201:3
i formula 71:21

118:10 168:24 25
169:6 174:12 272:8,
10

| formulated 181:5
i fi lati 18:14  
i found

84:7 85:20 192:8
238:15

i foundation 46:24
i 49:1 61:8 63:14

64:15 77:6 85:13

87:12 88:10,25
89:20,24 90:20
95:4.24 98:421
99:9 100:22 126:3

132:14 143:9,18
144:3 145:3 146:4

147:18 148:2,9
149:13 153:20
159:24 169:18
173:5 180-12
181:19 182:23
184:11 185:1 187:3
194:14 195:21

196:13,24 197:10
211:25 213:17
214:9 215:10
223:11 247:8 248:5
249:14 251:17
253:8 254:2 25771
268:18 271.23
272:18 273:17
274:15 275:25

 
280:8 281:4 287:2,
15 288:1 293:19
298:22 301:22
304:7 319:8

generates 123:10
generic 10:17,19,22

11:16 12:24 13:1
293:12

| forming 57:18 62:12 |

| frame 325:20
Francis

10,12 72:18,21 74:7|239:25 248:17,22,
| 79:17 80:4 81:8 23 261:7 319:3
| 97:20 99:7 101:3 320:20 321:8
| 104:12,25 105:25 322:15
| 106:1,6 109:4 giving 73:17,21

|

133:14

 
 
 

 

| 16 great 15:2 29:11
i gene 14:14,18,21 57:8 92:24,25
f 15:11 170:15 279:22
i general 38:16 40:15|302:15 303:15

244:4

generate

free 43:21 69:3 71:7,

i 110:14 114:18
j 118:25 123:11,12,
i 14 124:8 137:2

139:23 140:16
174:12 220:3

| 273:12 294:1
| frequency 257:6

frequently 30:11

friend 298:4
friends 22:5
front 104:10 109:13

24:19

| 43:25 203:14
04:9 215:25

i 274:10 296:16
i functionally 315:3,
i 412

i funny 230:20

gain 134:2
Gardiner 10:8 29:18

gave 20:16 100:7
184-14 186:25
242:21 252:23

254:19 255:7 324:9,

74:9 128:19,25
129:8 135:9 243:10

generally 214:6,11

generated 238:12

give 63:20 68:15.19
93:1 101:16 102:5

189:6,21 213:22

6:15

103:16 121:18
213:5 318:15

Glaxosmithkline
20:22

global 244:20
glucamine 119:20

121:17

glycine 293:15
294:16 295:19

296:5 300:10,20
301:18

goal 108:18
good 6:3 7:20,21

14:24 63:15 90:22
120:23 156:15
167:11 168:14
191:8 192:5 282:1
298:4 304:15
32412

Goodrich 6:11 7:3

Goodwin 11:13
12:22 29:21

gradual 212:21
graduate 57:5

176:23 177:9

graduated 176:24
graduating 53:23
granting 74:18

304:21 323:8

greater 128:15
130:19 187:21

192:22 231:20,23
greatly 238:12
greener 238:19
2405

71:9,10

 
 

Elisa Dreler Reporting Corp., A U.S.
950 Third Avenue, New York,

legal Support Company
Ny 109022 (212) 557-5558

P.341 UT Ex, 2058
SteadyMed v. United Therapeutics

iPR2616-00006

P.341 UT Ex. 2058

SteadyMed v. United Therapeutics
1PR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 1537 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1538 of 7113

ve UNITED THERAPEUTICS

on 08/19/2016
CORPORATION,STEBADYMED ETD,

b Index:Ruffolios, group. .impurities 

group 13:19,22
48:15 89:11,13
{09:20 132:4,.9,11
133.6 211:18 233:5

groups 13:21 15:9
17:7 63:23 323:9

GSK 132:5 188:23

guarantee 189:7
guess 25:1,15 91:19

92:6 104:11 113:6
134:21 188:6
237:13 257:19
263:13 286:18
297:8 299:8 324:19

guessing 25:4
guidance 129:6

192:8 210:16 213:6
241:18

guidances 18:18,
14

guide 198:3
guideline 244:18
guidelines 32:24

34:10 77:18 191:14,

heading 76:3315:2 { hit 28:19
headings 219:3,6

220:4
Health 283:6
healthcare 300:9
hear 183:17

heard 287:3.4 289-4

hearing 240:25
314:4

heart 19:20 20:2,3,8
21:10,12,23,25

heavily 232:10
height 149:16
heights 148:13
held 6:10 18:21

helped 36:12,22
hey 86:15 151:7
high 26:1 52:5 73:10

120:25 130:2 164:1

213:9 216:8 217:24,
25 218:17,19
242:19 243.1 250:4
293:15 294.15

holder 11:14,15
19:5

honest 301:24

Hospital 248:23
i hast 258:7

hour 24:12

hourky 24:10
hours 25:2,20,23
HPLC 146:2,6,20

147:9,20.24 148:6,
10 149:18 150:15

151:19,24 152:8,25
153:17.23 154:1,5
157:16 158:8,11
159:12 160:6,18
161:4,17 166:3,16
167:2 180:3 182:1

195:11 196:10,20,
22 197:8,12 204:13
206:22,25 207:8,10,
24 208:6 215:6

220:9,17 221:7,16,
25 222:8 248:11

233:19 286:20
305:12 306:19

| identical 228:18

321:1,4
| identification 9:11

26:24 31:13 62:6
75:19 81:22 197:19
205:13 229:17
231:18 241:21
242:4 282:20
310:22

| identified 32:13,14,
18 33:5,6,16 34:15
39:25 48:21 58:1,4
229:18 232:2

| identify 40:9 41:13
127:8 128:3,6
130:17 173:15
231:19

i identify- 83:21
i identifying 150:8
i identity 200:2 322:4 |
| ignorant 170:13
|W 248:25

16,19 24:7 2821)|SAP SRO| 310:7 imagine 16:21 |
289:11 310:2 2001819 fhuman 14:18 15:11 | 244-14
322:23 higher 41-2 48:18 | 242-8 252:8 283:6 | immediately 173:25 |

guy 14:8 33 52:12.17 73:11 i humans 32:1233:4 | immune 244:5 |
guys 111:14 154:20

282:13

H 

 way 236:8
halis 133:11

handing 245:21
happen 47:4,5 146:6

215:3

happened 16:20
276:7

happening 213-4
happy 87:17 280:15

324-22

74:3 108:21 140:12,
15,17,22 141:25
163:14 166:12
187:20 175:16
185:22 201:24

202:15,16,20,21
218:3,20 238:17,20
263:1 265:12
266:24 287:16
279:8 281:24 316:9
320:14

highest 28:23 40:4,
16 44:4,14 45:2
74:3 129:15 236:12

280:11,14
highlight 248:14

| hypothetical 181:25 |

 

34:14 257:24
hundreds 57:2

hydrolysis 112:7
hydroxide 111:25

113:21 114:15

| hypertension
193:11,19 194:2,9,
20

184:20 316:12

320:16,20 321:14
323:4,17

hypotheticals
179:23

255:16,21 256:1,13
257:12,15

| impact 49:4,11
240:3

importance 242:19
i important 19:19

254:12 266:21
267:24 279:19

305:11 306:8.14
317:18

| importantly 189:14
| 199:1

| impressive 265:17
i improved 104:22

237:24

improvement 38:8
. highly 19:1955:16 | 39:10,13 81:2

hapten 256:2 218:5 242:21 2445 | eH 32-23 34:9 | improvements
hard 145:14 250:5 | 58:24 81219215 | 245-21 |
hate 250:6 hired 11:24,25 19:22 | 191:16 244:20 | impurities 40:20
head 85:6 187:16

188:1 319:168,24
324:7

 
23:25 24:7

Historically 79:12
80:12

254:7 307:18

idea 24:24 49:4 63:2 |
165:16 189:7

 
59:2,3,6 77:17,19
81:21 82:2,6.19
83:6,12,14,17,22

 

Elisa Dreier Reporting Corp., A U.S.
950 Third Avenue,

Neng Ie
New York, NY 10022

P.342

Legal Support Company
{212} 557-5558

UT Ex. 2058

SteadyMed v. United Therapeutics
iPR2016-00006

P.342 UT Ex. 2058

SteadyMed v. United Therapeutics
1PR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 1538 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1539 of 7113

STEADYMED LTD.,
Ruffolo,

84:2,3,6 85:9,19,21
66:22 87:7 96:55,
17 97:13,25 98:69,
15,24 99:1,3,22
100:19 101:6,22
102:10 106:14.15
108:8 129:1 133:8

136:25 145:9,11,78,
24 146:25 149:1,11,
17,24 150:7,14,21
151:12 161:19
163:14 173:10

191:23 209:11,13
220:13,16,23 221:8,
41 222:9,10 228:9,
13,17 229:15
232:23 233.19

234:9.17 235:1,12
236:25 237:1

242:21,24 248:15
249:21 254:10

257:23 258:16,24
259:24 260:2
265:16 275:2
278:24 294:24
295:9 316:10 318:1

320:15 322:4,14
323:22

impurity 32:24
34:10 41:3 100:15
104:14 142:18

975:17 214:3,19
216:9 221:14,17,23
222:1 223:2,19
228:19 229:4.12,16
317:6 318:6 322:18,
20,25

in-house 276:16
inaccurate 313:4
include 51:18 55:20

56:2 69:15 72:21
91:1 93:11 97:21
98:25 108:13 110:3
118:9 121:17
142:11 168:23

169:6.12 171:21
200:9 243:10 260:7

 
including 22:17

23:14 124:13
133:15 192:15
199:4 254:11
258:18 323:10

inclusion 94:24

incomplete 323:4
incorrect 45:11

161:18
increase 41:29

42:18 45:14,16,25
49:16 74:19 173:8
251:25 255-11
261:4 279:25
310:17 323:22

increased 237:19,20
increases 232:19

increasing 310:7,11
80:25

dependent 66:8,
11,19 67:14

independently
137:10 297:17

India 246:23,25

indicating 93:14,15
261:16

indication 309:11,
17

indirectly 28:25
individual 38:15

51:18 53:5 137:17
260:11

indulge 108:1
288:16

industry 16:11 40:3
47:17 52:3,16 53:22
64:1 55:6 161:2
185:18 241:18

information 89:15

93:15,18 94:3,.13,23
190:3 235:13,14
261:9 294:15

295:18 296:4,23
297:4 300:10
321:25 324:13

 

 

vs UNITED THERAPEUTICS CORPORATION,
Robert on 08/19/2016 Index: impurity. .Janet

intervais 264:312
introduce 6:20
254:10

| introduced 255:4,5
i invalidity 12:4

invented 19:25

21:14,15

ingredients 221:24
inherent 197:1

213:23
inhibitor 10:912:12 |

initially 247:12
injectable 226:6
injection 293:12
inorganic 176:15 i invention 108:19 |
input 22:18 | 239:8 238:3,7,16,17 |
inside 48:1549:12 | inventor 19:9
insist 45:2,13,16 | inventors 128:2,7
223.15 :

insisted 45:24 46:2
215:12

institution 35:11
177:1

instruct 58:8
instrument 220.17

 
invited 133:14
invoice 25:8

invoices 25:10,12
involve 28:21 92:19

254:11 i 111:4
instrumentation invelved 14:16 16:3 |

213:1 i 17:11 18:12,14 19:6 |
28:15 47:18,20
48:5,9 52:3 89:14
90:16 129:13
251:10 302:6
304:19 305:17

311:20,24
involves 15:2 168:5

274:3 279:22 |
involving 71:8 154:1 |

insulin 59:18 242:9 ;
249:9,11,15,18,22 |
251:3,7,11 252:9 i

intake 246:8
intend 37:15 113:13 |

intended 254:18
intent 302:5

inter 9:21.24 57:13

interacting 185:19 {| 957-49
interest 70:7,20 | 0 94- ;

142:14 299:5 300:8 | DRSoT 62.15
interested 41:2 i 1p 200-10. . . l .
interesting 214:14 | isolated 245:24
interlocking 246:6 | 947-17.18
interlocks 245:16

intermediate 79:21,
22,23 238:5 2456

intermediates 245:8 |
infermix 15:25
internal 20:21
internet 94:21

interpret 293:21,22

isolation 248:2
issue 46:3 62:15

191:14 196:19

257.11 293:11
issued 30:19 298.13 |

tissues 16:21 23:6

59:1 135:13,16
185:19 274:8

 
 

  
 

; . interpretation LIV 174:12 300:12included 19:825:21|infrared 200:11 ett 123°3
67:4,5 199:19 infringement 12:4 265:11 [rr

includes 69:11,14 mgeineim ‘eee 9 interrupt 111:11 Po J |
mage Oe Sa 250:7 | Janet 129:4 298:3.5,|

‘ interval 254:20 | 18 303:23
265:3

|

Elisa Dreier Reporting Corp., A U.S. Legal Support Company
950 Third Avenue, New York, NY 10022 (212) 557-5558

P.343 UT Ex. 2058
SteadyMed v. United Therapeutics

IPR2018-00006
UT Ex. 2058

SteadyMed v. United Therapeutics
IPR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 1539 of 7113

P.343



IPR2020-00769 
United Therapeutics EX2006 

Page 1540 of 7113

 
STHADYMED LTD.

Ruffola,

i January 74:20
| 215.18
| job 306:3
| John 129:5
| Journal 22:6 142:23

149:6 150:19
i 205:10
i dr 7:12 31:19 156:3

| judge 30:19 52:10
i 53:25

| judging 53:13
| judgment 105:10
| 53:24
i July 311:17

| Kill 20:24 21:2
i kilo 48:14 49:20

i kind 47:19 53:14
i 91:12 93:19 100:4

188:6 204:12
214:14 234:25
248:2 252:7 253:6

| 284:10
i kinds 8:19 17:12
| 27:22 52:9 61:22

i 211:17
| knew 29:11 171:10

i 302:18,19
i knowledge 70:1
i 93:25 114:18 131:9

134:2 170:14
177:16 208:8 289:6
315:23

i L-ARGININE 109:23
i L-LYSINE 109:23

i fab 14:20

i label 93:3,5,10,14
i 227:17,18,19,25

258:7 259:4 260:7
261:1 293:14
294:14 295:18

296:6 23 300:7
301:1,8,11,12,16

{ 3063:23 304:1,2,3,14
i labeled 219:7

08/19/2016

| labeling 297:6
300:19 303:24
304:15

labels 93:17 94:24
256:17

laboratories 16:3,5,
8.9,13,19 20:9
21:20,22

laboratory 16:10
20:9 48:12,13
132:18,25 244:7

Lack 46:23 98:4
100:22 147:15
249:14 271:22

lacks 49:1 61:8
63:14 64:14 77:6

85:12 87:12 88:19,
25 89:20,24 90:20
95:4,24 98:21 99:9

18 144:2 145:3

146:4 148:2,9
149:13 153:20
159:24 169:18
173:5 180:11
181:19 182:23

184:11,25 187:3
194:13 195:20

196:13,24 197:10
211:24 213:17
214:8 215:9 223:10
247:8 248:5 251:17
253:8 254:1 257:1
268:18 272:19
273:17 274:14
275:24 280:8 281:4

287:1,15 288:1
293:18 298:22
301:22 304:7 319:7

lamp 213:3
lamps 212:22
language 32:21 48:7 |

292:6 |
Lardner 7:6 23:21

25:7

large 15:9 133:17
198:10 249:16
278:4

large-scale 49:8

| late-stage 276:3

 
, VS UNITED THERAPEUTICS CORPORATION,

Robert on

i Laugh 177:5 240:25
247 :2 248:20

i daw 6:11 10:4 11:13
18:24 23:20

| Lawsuits 27:13

i fawyer 171:14 273:6
289:17

i tay 307:14
| layman's 38:11
i lead 254:24
| leader 243:12

i leading 125:25
i fearn 176:7,13
| learned 243:25
i feave 282:15

| lecture 133:14
i feeway 195:2
i heft 45:12 98:1

126:3 132:13 143:9, | 124:25
i feft-hand 12574

| legal 36:2 66:14
67:15 68:3 170:4
171:1 306:14

| fengthy 270:10
(letter 74:20 75:9,12,

24 76:3,10 80:1
93:7,21 129:19
215:15 225:5

251:23 268:20,23
269:4 274:20,21
277:1,6 279:14,17
283:5,15,18 284:24
285:1,11,25 295:2,
16 296:10 297:11,
17,21 298:11,12,13,
18 299:11 302:1
305:12 308:17

| letters 299:19,21
| tevel 16:15 33:2

34:12 40:5,16
48:13,18 52:5,11,13
108:21 142:1,18
144:13 147:9
160:24 171:16

173:9,19 185:16
189:13,14 192:7
212:20,23 213:9,10,
11,12 218:17
229:16,17 231:12
236112 240:3
248:10 251:25
266:24 265:12

Index: January. .LLP

267:17 279:8

280:14 281:15,23
303:16 320:15
322:18

levels 41:23 44:4,
14 74:3 81:21
175:17 190:15
202:20 218:16
220:22 237:1
244:23 254:23
280:11 315:10
322:21

leva 179:4

liability 8:21 27:21
licensed 185:21
life 40:23 53:25

Lilly 243:12
limit 81:22 146:14

457:3 159:20 160:2

183:1,13 185:4
186:21 319:11,19,
23

Limited 6:6,24
limits 182:20 186:24

187:7,11,20 228:25
252:12 253:13,22

lines 32:8 33:19
list 18:18 30:21 56:8

121:19 221:6
229:14 234:23

235:1 237:22 25
238:21 289:24

fisted 29:25 49:7

56:3,7 206:19
208:25 221:17

222:1 225:14 229:3,
11 251:23 257:22
258:24 259:6 290:7
309:25

lists 252:11,13
literally 22:2 26:18
literature 42:9

litigation 9:1 27:16,
19 28:5 61:11

litigations 10:1
23:15 29:14 30:16

live 21:1

ving 14:12 324:24
LLG 8:9
LLP 7:6

 
 

Elisa Dreier Report
$50 Third Avenue, New York,

ing Gorp., A U.S.
N¥ 10622

P.344

Legal Support
(212)

Company
557-5558

UT Ex. 2058

SteadyMed v. United Therapeutics

P.344
IPR20716-00006

UT Ex. 2058

SteadyMed v. United Therapeutics
iPR20716-00006

IPR2020-00769

United Therapeutics EX2006
Page 1540 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1541 of 7113

STHADYMED LTD. ,
Ruffolo, Robert on

vs UNITEHD THERAPEUTICS COR

08/19/2016
PORATION,

| LLP(US) 6:23

 
i fogic 253:3
| long 12:7 40:25 46:4
i 175:19,25 279:23
| 324:20
i long-felt 37:9 38:2,
| 5,7,18,22 39:14,21

40:8 64:17,23,24
65:9,12,15,24
68:17 ,20 69:21

84:12 87:16 100:24

124:15 127:10

128:8,14 131:16
144:15,24 203:1

i 268:1 294:22

i leng-term 198:21
i fonger 250:18
i looked 84:15 88:14
i 91:14 145:14

148:19 161:15
227:3 313:17

i feses 280:20

i loss 212:21
| fost 258:20

i fot 22:5 133:11
i 177:16 193:18

195:1,7,9 234:4
279.24 289:7

i fets 94:20 191:16

i 204:18 216:6,9,15,
| 25 324:24
i loved 22:4
i low 52:14,15 81:21
i 99:1 164:1 170:14

212:20 244:1,23
254:22 259:24
260:23 261:2

| 318.24
i lower 41:3 129:1

140:12 160:2

 70:3,10,13 73:18,24 |

{ 175:17 186:21

j 190:5 191:1 267:16
i 281:23 316:11

i 319:10,18,22
£ §320:15 321:13

| 322:20
i lowers 84:1

| lowest 157:3
lunch 114:11

154:11,15,21
; 156:15,18

luncheon 155:2

 
i 61: 14 73:4,19 93:6,
i 7 104:3 103:25
£ §6105:9,10,20 106:8,
| 12 108:6 140:19
i 143:21 161:3

| 163:21 164:20
f 173:16 180:2

{ 186:23 200:8.9,15,
i 16 206:6,15 215:23
f 217:13,14 218:18,
£ 23 233:19 234:18
i 235:2 243:13

245:18 249:22

253:5,9 258:16
267:21 268:2,3,4
276:10,19 280: 16,

; 24 281:14,15 29371
{ =300:6 304:24

j 305:14,20 306.25
i 307:16 308:23

| 316:3,5,23 322:19
323:24

made-up 324:17
Maebius 7:5 250:18

magnesium 109:23
magnitude 213:21

i major 92:14,15
; 198:10 269:5,10
| 273:25 274:23
| 275:3 277:17
i §278:10,13 289:13
| 307:19 308:23
f §309:8,10,12,24
{ 310:8,13,16

i majority 47:16 48:3
i 49:7 133:22

make UF: 11, 18,20

172:25 193:3
210:21 2136
243.24 244:10

267:23 268:8,19
271:5 276:6 279:18

280:1,13,19,21
292:14,22 303:21
305:4 319:5 321:21,
24 322:21 323:1,18

| §324:10,18,19,21
i makes 60:12,25

153:11 173:2

4 282.1
16:8 17:4,15

45:4 50:22
53:14 71:25 72:2
76:23 87:9 93:6
98:10 124:17

142:16 218:7 245:5,
6,15 260:18 264:13
268:13 270:20

| 274:11

| managed 15:7 52:25
i 57:4
i managers 129:12
i mandated 244:9,24
i manner 67:11

i manufacture 44:6,
i 16 192:15 243:19

i 244:12,17 248:3
i manufactured 60:11

11

 
 
 

 
 

i manufacturers

| 198:12
i manufacturing 47:9

48:16,23 49:8,12,22

  

50:10,25 75:2
76:11,19,22 92:13,
22 159:2.4 180:14
198:8 246:19

251:13,15,21 261:7
300:25 307:17

March 283:10,19
mark 9:7 26:19 31:9

62:1 75:5,7 197:15
205:7 241:18,25
310:19

marked 9:10 26:23

31:12 62:5 75:8,18
197:78 205:12
241:20 242:3
282:19 283:4
310:21

market 28:19 41:21

70:26 111:5 260:9
marketed 70:5

73:22 74:2 104:25

410:8,10 111:5,7
114:25 116:14,24
117:16 118:2

119:22 121:3,13

Marking 33:12 107:3
Maryland 76:13
masking 224:20
masters 16:15

51:15 52:89
match 11:5 261:11
matched 275:8

73:9 76:23

15 78:11,
22.25 79:5 88-4, 13.
15,18 94:22 95: 2
186:23 221:25
223:24 237:18

269:21,24 270:7,12,
16,1825 271:12,25
272:15 273:22

274:4,23 275:11
276:4,6,9,11,15
278:2,15 280:19,21,
24 281:1 293:13

307: 18 310:15

 
245:2 9 269:14
270:21 271:5 307:3

 

Elisa Drei

950 Third Avenue,
er Report

New York,
ing Gorp., A U.S.

N¥ 10022

P.345

Legal Support
(212)

Company
557-5553

UT Ex. 2058

SteadyMed v. United Therapeutics
IPR2016-000068

 
P.345 UT Ex. 2058

SteadyMed v. United Therapeutics
1PR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 1541 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1542 of 7113

STEADYMED LTD.,
Ruffola,

i matier 6:6 154.16

i 244.11 246.13
i mattered 77:17

i 323:1
i matters 186:17

i 322:6
i Maya 6:25
i meaning 306:14
| means 88:14 89:10
i 170:19 182:21,25

184:22 192:19
214:19 236:13
264:18 287:5 298:2

| 315:6,10,12
imeant 26:6 178:24
i measure 160.6,18

181:1 200:2 201:20
244:25

i rreasured 145:15

i measurement
i 264.17
i measuring 150:13
| Media 6:4 107:17,21

154:24 156:9

250:15,20
i medically 192:16
i medicinal 14:3

16:17 17:14 51:18,
20 52:21 53:18,24
54:4,16 57:2.8

| 176:17
i medicine 22:8

i medium 184:14
| meet 54:24 186:5

187:1,12
276:6,11

melting 196:22
199:18,21 200:1,12,
18 201:1,6,11,12,
17,19,20,24 202:10,

i 16,21 203:7
i member 8:11 233:7
i members 121:19
i memorized 99:18

| memory 88:1 102:2
imention 199:4

| 234:9
i mentioned 27:25

28:1 49:3 110:25
129:14 192:14

199:3,18 222:25

 

  
ve UNITED THERAPEUTICS

Robert on 08/19/2016

225:23 227:17

mentioning 316:1
met 160:14170:19

180:16 194:5 268:1

281:1,6
methaneal 207-10
method 153:4

175:20 236.14

237:3,7,14 238:9
methods 73:11 87:9

210:19

methyi-giucamine
119:4

microbe 253:1
microbes 252:14
microbial 252:12

253:13,22
mid-size 133:18

milligram 33:3
34:13

million 248:24
Millions 63:6
mind 22:22 54:13

87:4 120:17 129:22

250:9,14
mine 50:20 298.4

312:7 3714:9
minimum 220:22

310:7
minor 244:3
minus 25:5 140:25

141:8,16,17,23,24
182:2,14 183:2,10,
16,23,24 184:20
186:4,25

minute 22:4 243:25
minutes 282:7
Mischaracterizes

45:7 68:9 70:16

76:16 82:9,22 83:10 |
88:10 89:24 97:6
113:1 115:6 116:21
117:12 122:12
125:8 130:4 147:2

149:3,13 162:5
164:15 174:8 186:9
188:10 195:5 210:1

217:18,22 218:14
220:19 221:9
222:16 225:18
252:18 254:1 267:6

 
 

CORPORATION,

Index: matter..non-penicillin

270:23 278:8
294.18 295:22
301:21 303:12

| 305:2 309:3
i misheard 183:16

| misinterpreted
i 118:24

i missed 36:21
i 23512

imisstates 63:22,24
i mistake 124:3
i 143:24

| mistakes 312:23,25

i misunderstanding
: 75:16 150:17
i misunderstood

i 162:25 303:6
| Mixtures 18:9
i models 14:10

i molecule 211:12
i 249:12,16
i molecules 13:11

14:2 211:8
i monitored 22:16

ths 20:17

142:22,24
“15,24 144-16,

17 145:14 147:23

148:18,25 150:20
151:2,7 162:2
163:9,15,21 164:20,
25 165:6 166:12,21
167:19 168:5
172:11 173:17

179:25 180:2,6
181:24 186:3,24
204:24 205:10,18
206:5,7,15 208.14
216:17 217:3,15
218:3,11 219:19
228:10,18 262:10
263:2 265:13

270:13 271:15,17
272:4 280:25
281:14 315:16

316:4,11 317:3,6
| §320:6 323:14,16,21

| Moriarty's 315:4
i morning 6:3 7:20,21
i 21:1

 

3| move 76:12 159-1

52
3,

13,17 160:10,15,20.

 
24 181:5 180:14

267:15,17 268:15

moving 269:6
multiple 193:1
multiplied 139:1

141:25 183:14

multiply 140:2,13
164:7

N

N-METHYL-
GLUCAMINE 109:22

110:21
named 220.13
names 18:25 129:22
230:19 231:23
234:10

nanometers 207:12

natural 190:13
nature 106:14 108:7
NDA 94:22 129:13

198:9,10 212:5
226:6,9 243:16
260:14 296:22
299:21 304:16
306:8

NDAS 94:16 198:4

necessarily 14:13
15:5 46:14,25
202:17 257:3

needed 17:10
135:19

negotiated 194:5
negotiation 189:15

192:9

negotiations 304:15
neutral 300:13,16,

18
nitrile 112:7 114:13

116:11,13 117:15
168:4,6,25 169:13
170:1 171:22 172:7,
16 173:14 237:17

238:24 239:4,9
241:3

neise 212:22 213:9,
12,24 214:4

non- 254:5

nonm-penicillin
241:19 242:15

 
 

Elisa Dreier Reporting Corp., A U.S.
950 Third Avenue, New York, N¥ 10022

P.346

Legal Support Company
(212) 557-5558

UT Ex. 2058

SteadyMed v. United Therapeutics

P.346
IPR20716-00006

UT Ex. 2058

SteadyMed v. United Therapeutics
iPR20716-00006

IPR2020-00769

United Therapeutics EX2006
Page 1542 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1543 of 7113

STEADYMED LTD.,
Ruftfola,

245:10
Norm 129:5
normal 46:5 161:4
Norman 75:9 215:17
Northwest 6:12
note 106:25 107:2
notes 20:21 137:23

notice 9:3,17
Novartis 10:21
November 126:25

number 21:19 30:8

62:4 63:9.23 75:15,
17 90:22 91:22 24
93:1 97:25 102-4
120:25 124:24

125:18 137:5,10
138:9 139:17 142:3,
14 145:26 148:20

151:17 162:9,18
164:6,7 183:10
184:14 187-5
192:12 195:18
237.16 263:7

265:12,17 278:4
287:4 319:3

numbers 137:17
187.22 204:5 255:2
262:13 264:23

265:22 266:5,13
numeral 71:22

numerically 265:12
numerous 307:8

object 283:21
objection 15:17

25:13 35:21 38:24

39:7,17 40:13 41:9,
17 42:12 45:6,19
46:12,23 47:3,10,21

8 55:2,

89:16,19,23 30:19
91:8,16 93:8,22
94:7 95:3,20,23
97:5 98:3,20 99:8,
24 100:10,21 101:8
102:13,25 103:18
104:2,18 105:6
106:17 109:1 110:5,
23 112:4,13,25
113:16 115:5
116:20 117:11
119:8 120:7,10
122:11 125:7 126:2,
22 127:13 128:11

129:2,9 130:3,12,22
131:6 132:12
135:22 137:11
138:20 139:12

140:9 141:1,10,19
143:2,8,17 144:1
145:2 146:3 147:1,
15 148:1,8 149:2.12
150:22 151:14
152:19 153:19
157:20 158:14

159:14,23 161:8,21,
24 162:4 163:11,22
164:12,21 165:7
166:18,23 167:22
169:2 14,17 170:25
171:25 172:18

173:4,20 174:7,17
175:2,10,21 177:10,
24 179:14 180:10

181:18 182:8,22
184:10,24 186:7
187:2 188:9 189:3,
23 191:3,24 193713,
20 194:12 195:4,19
196:12,23 197:9
198:14 199:12,23
200:21 201:14

204:15 206:8 208:8,
22 209:14,24 211:5,
14,21 213:16 214:7,
23 215:8 216:19

217:4,17 218:13
220:18 221:8

222:11,15 223:5,9
225:17 226:2,24
228:22 229:5 230:2,
24 231:9 232:3

233:2 8,22 234:1,19
235:23 239.11

vs UNITED THERAPEUTICS CORPORATION,
Robert on 08/19/2016 Index: Noxrm..copinion

240:13 247:7,15
248:4 249:13 250:1
251:16 252:15

253:7,25 255:17
256:25 257:25
260:19 261:18
264:14 265:7

266:15 267:5 268.6,
17 269:7,16 270:1,
22 271:7,19 272:17
273:3,16 274:13
275:20,23 278:7
280:7 281:3 283:20

285:4,18 286:9,12,
25 287:14,25 289:1
290:24 291:13,20
292:9,18 293:3,17
294:17 295:20

297:14,19 298:21
299:25 301:20

303:11 304:6 305:1,
23 308:8 309:2,14
310:9 313:21
314:19 315:19
316:16 317:12

319:6,20 320:9
321:16 322:8 323:3
324:3

objections 77:13
79:3 83:18 85:1,23
90:6 91:25 92:5,10
95:13 97:18 101:18,
24 105:22 115:19
116:8 117:21 120:2
123:5 124:2 133:9

144:9 150:1,10,23
154:8 160:12,22
176:4,9,14 178:11,
17 179:2,21 180:24
181:3,7 183:20
184:4 187:13,23
190:9 194:3,21
200:5 202:4,14
205:2 206:17,23
207:4,11,16 208:1,
15 212:10 221:18
222:3 223:20 224:7,
14 229:13 232:12

235:3 239:24 241:5,
13 255:23 258:4
259:1 276:22
281:16 288:1 290:2,
11,17 296:7 297:7
299:7,14 301:3,9

302:12 307:6

317:23 318:10,20
320:3,22 323:15

objects 108:19
observed 44:2.12

63:11 229:4,12
258:8 260:8

in 276:15
276:4

20:10,18,19
21:5

eccur 250:23 271:13
occurred 186:12
occurrence 256:21

occurring 224:19
odd 265:16
offer 115:9

offering 115:2
Office 152:12

283:22
offices 6:11
official 284:11

299:23
i 7:3

142:9
19:1 30:23

operate 36:18
238:19 239:19
240:5

operation 238:14
opine 87:6 303:4
opined 51:3,14

161:15

opining 112:11
119:6,25 121:6

opinion 47:15 62:12
65:1,24 68:16
73:17,21 86:14
101:17 102:9,21,23
103:3,10,16,23

143:25 144:5,10,19
132:22,23 182:6
202:23 203:11
230:16 260:2

281:19,20 299:20
302:25 306:25

  
 

Bid
5 sa Dreier Reporting Corp.,
50 Third Avenue, New York,

A U.S. Legai Sup
NY 10022 (21

P.347

port Company
2) 557-5558

UT Ex. 2058

SteadyMed v. United Therapeutics
IPR2016-00006

P.347 UT Ex. 2058

SteadyMed v. United Therapeutics
1PR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 1543 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1544 of 7113

STHADYMED LTD.

Ruffola,

318:15 320:7,20
; $22:2 324:2
i opinions 37:3,8,15
| 57:19 101:16

134:15 313:2,6,7,24
| 314:8,11
| opportunity 134-18,
i 22 135:15
i opposed 105:21
i opposition 20:21
i optically 178:4
| 1799

| optional 70:24 71:5,
i 24 72:17 97:4,16,22
| 98:16
i optionally 71:1
i options 146:5
i 191:8,21 192:4

 Jrange 288:25
| 289:5,15 290:8
i erder 30:19 88:3,13
i §9:5 95:1,12
| ordered 245:2

i ordinary 51:9,14,18
i 52:20 54:25

| organic 14:2 15:2
i 51:16,20 52:21

53:19 54:4.17 57:9
142:23 149:7
150:19 176:16

| 20510
| organization 28:24
i original 206.2
i originally 11:24,25
i overlapped 265:4
| overlapping 223:16
i owned 86:5

' owner 5:8 7:7 31:20
i 311:2
| owns 86:9

P

i PAZ 212:18
| P12, 204:7

i pam. 154:24 156:2,9
250:15,17,26
282:17,18,23
325:10

 
Robert on 08/19/2016

packaging 198:22,
23

paid 24:13,16 289:7
paper 142:23,24

143:5 145:14 149:7,
10 150:6,20,25

paragraph 32:10
36:7,25 43:13 51:3
57:16 76:7 73:10

82:24 83:6,15
96:10,11 108:17
135:5,9,11,23
156:20,24 162:22
163:10 166.4 185:7,
§ 186:6 203:13,14
204:10 215:25

216:1 225:16 236:2,
20 239:1 262:2,5
296:16

paragraphs 36:10
296:10 302:2

parent 235:7,15,16
part 12:1 14:24 57:3

65:1 71:24 76:18

98:7 101:16 130:9,
11 146:10 176:23
174:1 197:8 199:3

211:2 221:3 222:23,
24 224:2,16,24
225:22 230:16
243:15 266:21
269:20 270:11
273:1 280:13
287:23

partes 9:21,24 57:14
partially 45:9
parts 11:25 12:2

225:21,25 304:14

pass 15:5,14
patent 6:6 7:6 9:1

10:1 11:14,15 17:23

18:21 19:5,9,24
10 29:20:1 21:9 13

31:20 35:10 38:21

39:24 40:1 41:6,15
42:11 52:5 62:3,11,
14,18 71:24 73: 20
77:24 78:8 79:2 A
87:8 88:17 105:20

168:11,19 109:5,9
110:3 113:25

124:22 125:14,25
142:21,22 144:21

 
, v8 UNITED THERAPEUTICS CORPORATION,

Index:

151:4,10,11 152:8,
12,.14,18,25 15317
167:18 168:13

169:22 170:9,12
175:9,14 208:20
233:16,25 234:8,11,
17,18 235:2,5,14
236:15 237:12,15,
23 262:9 263:1

269:25 270:8,9,17,
19 271:1,4 272:5,16
273:14,20 280:20
283:22 289:17

291:11,17,18 292:5
311:2 315:2 316:5

i patented 104:15
| patenting 273:11
| patents 127:17

170:6,7 289:16,25
290:7,16,22

| patient 40:24 59:3
315:13

i patients 40:7 41:7
59:6 116:25 190:19
192:6 194:19 243:1
258:3 300:14

| Pause 288:22

i peak 148:12 149:16
223:22,25 224:9
229:4,12 323:8

| peaks 214:20
222122 223:16
224.19 229:15

248:8,10

| penicillin 59:11,20
60:2,12 244:10,13
245:4,12 246:15
247.17 248:1,16,25
254:16 255:5, 25
256:1,8,22 257:7

| penicillins 243:9,21,
22 244:16 254:5

| penultimate 32:6
96:16 105:25

i people 13:22,23
15:10 16:5,14 17:1,
17 20:24 21:3

38:10,23 39:2 47:19
52:24,25 89:12,13
90:16,22 91:13
92:4 20,25 127:9
128:3,7,13,16,19,25

opinions. .personal

130:17 132:9,11,16,
24 133:6 194:8
211:18 244:6 246:2
248:24 256:7
269:13 279:24
302:18

percent 81:22
139:16,18,21 140:4
141:25 142:6,7,8,
10,17 143:6,23
144:13,23 145:21
157:3,5 158:11
159:41,12,22 160:7,
19 161:3,19,23
163:20 164:10

180:3 182:2,19
183:1,13 184:1,7,22
186:19,22 187:1,6,
7,11,12,19,22
188:5,7,19 189:20
190:15 194:25

195:3,13,15, 18,23,
24,25 196:1,3
198:18 206:19

214:2,3,5 263:7
265:16,21 266:7,23,
24 267:3,15,17,18
280:6 281:1,15,22,
23 303:2 309:24

310:4 316:14,23
317:8,10,16,20,25
318:1,6,22,25 323:7
324:13

percentage 136:24
139:2,9 140:22
256:23

performed 122:21
170:20

performing 97:4
period 24:6 40:25

46:4

Perkins 12:20 18:2,
3

permissible 146:8
permit 305:10
permitted 42:19

180:14

person 16:15 20:25
21:17 51:9,14,17
$2:3,19 54:25
129:20 225:9

personal 16:2 17:7
236:23
 

Elisa Dreier Report
950 Third Avenue, New York,

ing Gorp., A U.S.
NY 10622

P.348

Legal Support
(212)

Company
557-5553

UT Ex. 2058

SteadyMed v. United Therapeutics
IPR20716-00006

 
P.348 UT Ex. 2058

SteadyMed v. United Therapeutics
1PR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 1544 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1545 of 7113

STHADYMED LTD.

Ruffola,

i personally 14:14,19
i petition 31:21
i 285:2,9,14,16

286:1,7,24 287:23
289:9 299:24

1 304:17 311:3
| petitioner 6:7,24 7:1
i petitioner's 9:9,17
i petitions 287:12
| 288:12

i ph 293:15 294:16
i 296:19 296:4

i 300:20 301:17
i Phi. 9:9 16:14

31:19 51:15 52:7,20
53:18,23 54:3, 16,
22,23 55:10,13
56:8,13 176:25

i pharmaceutical 8:4
47:17 52:3 53:22

54:18 55:6 57:6
133:17 159:7,8
176:18 185.18

| 216:25
i pharmaceutically
i 69:16,19,22 71:14

72:3,5,9,11,25 73:3
f 122:8 123:1 124:9
i Pharmaceuticals

| 27:19
i pharmaceutics

13:13,22 18:13
54:11,19

| pharmacological

| pharmacologist
£  14:4,7 15:20
| pharmacologisis
: §6:19
i pharmacology

14:11 15:21 16:1

28:13 54:23 55:14,
21 56:2,6,9,13

| 242:6 259:10,11,22
i pharmacophore

40:22 192:20,22

| 247-17
| pharmacophores
i 74:6

i pharmacy 57:4
176:24

 
08/19/2016

PHD 7:12 156:3

phentermine 28:18,
24

photographic
204:20

physical 13:11 14:1, |
2 54:9,11,17,18
57:5 176:16

physically 245:24
physician 90:5,10
physicians 40:6

42:9

Piper 6:23 7:1
place 71:9 152:3

275:8 276:5 309:9

plain 178:13
plan 22:15
plant 48:14 49:20

76:13 246:14

play 264:12
pleased 12:15
PMDA 289:14

point 37:1 76:4
79:10 113:5 142:15
154:10 183:19

198:22 199:18,21
200:1,19 201:1,6,
18,19,20,24 202:10, |
21 203:7 248:13
254:8 259:3 296:19
299:17 316:13

pointed 36:25
pointing 21:22
points 200:12

201:11,13 202:16
Pollack 6:22 7:19

9:5,14 16:4 25:18
26:19 27:2 31:16

, VS UNITED THERAPEUTICS CORPORATION,
Robert on Endex:

: :8

15,25 100:16 1¢
14,19 102:7,19

103:8,22 104:8
105:2,14 106:5,21
107:14,23 109:7
110:16 111:12,17
112:10,19 113:8,24
115:14,25 116:15
117:4,18,25 119:18
120:3,8,12 122:18
123:8 124:18

18 128:22 129:6,23
130:8,15 131:1,10
132:19 133:23
136:3 137:15
138:23 139:19

140:14 141:2,6,14
142:2 143:4.13,18
144:6,11 145:8
146:17 147:4,21
148:3,23 149:5,21
150:5,16 151:1
152:2,21 154:4,13,
20 156:12 157:24
158:24 159:19

22 162:1,10 163:17
164:4,13,17 165:3,
22 166:20 167:7

168:1 169:8,15
170:2 171:4 172:9, 125:11 126:9 127:2,

160:3,16,25 161:12,

22 173:12 174:4,14,

personally..Pollac

204:21 205:5,16
206:13,20 207:1,7,
13,17 208:3,13,19
209:4,20 210:4
211:10,16 212:3,16
213:25 214:12

215:4,13 216:23
217:6,19 218:6,21
220:24 221:13,22
222:5,12 223:1,6,17
224:4.11 225:3 24
226:12,20 227:4,10,
13,20,22,24 228:3
229:1,9,20 230:9
231:4,14 232:8, 16
233:4,13,23 234:7,
24 235:4 236:1

239:21 240:8,17
241:10,15,24 242:6
247:11,24 248:18
249:17 250:8,12,23
252:10,20 253:11,
18,21 254:13
255:19 256:3 257:9

258:2,10 259:14
261:13,23 264:24
265:19 267:1,10
268:11,22 269:11,
22 270:5 271:3,18
272:4,24 273:7
274:5,18 275:21
276.17 277:4
278:19 280:23

281:12,17 282:6, 10,
13,25 283:1 284:2
285:10,23 286:22
287:6,19 288:6
289:20 290:5,14,19
291:8,18,23 292:13,
24 293:6,25 295:6

 

Elisa Dreier Report
950 Third Avenue,

 i 36:5 39:4.11,22 20 175:7,18 176:1, 296:1,14 297:10,15,
i 41:4,14 42'6,23 611,20 177:12 25 299:2,10,15
1 45: 16,23 46:16 178:6,15,22 179:5, 300:3 301:5,13
| 47-1 6,13 48:1,19 18,22 180:18,25 302:7,23 303:17
| 49:9 54:2 §5:9,24 181:4,13,23 182:13 304:22 305:5 306:4
| 58:14,17 59:4,.15 183:3,25 184:6,15 307:24 308:11
i §0:1,1461:12,19 185:5 186:15 187:°9, 309:6,16 310:19,25
| 62:1,10 63:5,17 17 188:2,16 189:17 314:2,21 315:24
i 64:4,21 65:6,22 190:6,24 191:10 316:20 317:19

66:17 67:1,19 68:5, 193:6,17,25 194:7, 318:4,14 319:1,12,
13 70:12,21 73:13 16.23 195:16 196:6, 25 320:4,18,23

| 75:3,22 76:20 77:9, 17 197:6,15,22 321:22 322:10
21 78:5,12 79:8 199:8,17 200:3,17 323:12,19 324:25

i 82:12.25 83:15 201:7,21 202:5,22 325:5,18,21,25

ing Corp., A U.S. Legal Support Company
New York, NY 10622 (212) 557-5558

P.349 UT Ex. 2058
SteadyMed v. United Therapeutics

iPR2016-00006
UT Ex. 2058

SteadyMed v. United Therapeutics
IPR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 1545 of 7113

P.349



IPR2020-00769 
United Therapeutics EX2006 

Page 1546 of 7113

STEADYMED LTD.,
Rutfolo,

polymorphs 18:8,9
201:3

pools 264:23
popular 21:24
population 256:23
portion 198:10
POSA 51:8 55:8

56:4

poses 300:14
position 7:23
positions 133:13,16
possibility 241:12
260:24

possibly 35:16
potassium 111:25

113:20 114:14,18
115:12,21

potent 40:18 42:1
74:6 128:18 192:19,
20,22

potential 212:21
potentially 32:24

34:10 63:3 251:20

powenmul 213:23
practical 40:5 44:5,

15 45:3 51:20 74:4
104:24 129:16

130:2,6,9 259:25
280:12

practicality 49:5
pre-nda 306:7
precautions 256:18
precision 212:20
preclinical 22:13
prefer 120:14
preferred 147:18

148:15 215:6,11
58:1

: US'20 275:6
312:15

preparations 321:1,
4

prepare 64:17,23
297:23

prepared 35:14 65:4
70:18 172:4 230:8

232:7 262:8,25
273:9 276:24

present 23:20 32:23
33:1,15 34:9,12
98:11,16 150:21

 
ve UNITED THERAPEUTICS

Robert on 08/15/2016

234:5,9 238:3,7,16,
17 242:25 250:18

president 8:1 13:18
21:21 29:7 49:24
50:1 283:9

pressure 246:16,17,
18

pretty 37:10 145:6
218:1

previous 73:11
previously 156:5
primarily 16:9 198:4
235:7

prior 64:2 103:13
104:1,16 105:21
126:5 128:7,25
129:83 130:18

143:15 144:7,14,21
194:25 207:2,5
312:10

privileged 35:23
58:20 233:6

probability 266:8
problem 108:5
213:13 250:13
255:22 284:4

problems 16:22
214:4

procaine 109:22
110:21 119:20
121:17

procedure 197:4,8,
14 201:5

procedures 198:5,
20

proceed 7:18
107:22 156:10
250:21 282:24

proceeding 9:20
62:15 168:15

11:9,11
°0,2U 13:12 18:16

22:17 49:13,18,19,
21,22 50:13,15 75:2
78:19,22 77:24
78:24 80:23 81:2

84:8 85:20,21 91:6
92:13 93:6,11 95:18
101:3 105:114

112:16 118:9 137:2,
3,22 140:19 143:15,
24 151:23 153:24

CORPORATIOCN,

Index: polymorphs. .protein

159:3,4,13 160:14,
21 161:6 163:9,15,
16,21 164:20,25
165:6,10,18 166:22
167:11 168:4,5
169:21,24,25
170:18 171:21

4172:4,5,11,12,15
173:2.17,19 175:4
179:12 180:1,3,6,7,
15 181:2,25 186:3,
24 206:7,16 2167,
10,16, 18 217:1,3,7,
9,13,15 218:3,9,10,
11 219:19,25
228:10,14,18,20
233:20 235:10

237:24 238:4,6,16,
18 251:21 254:6
258:17 260:17

261:3 262:8,25
265:13,14 269:15,
19,20 270:10,11,12,
415 271:1,10,14,15,
17 272:1.16 273:1,
10,14,22,23,24
274:22 275:13

276:21 277:2 278:1,
2 279:5,9 286:25
281:14 287:23
299:21 307:17
310:14 316:11

317:6 320:6,7,16
323:14,17,21

processes 92:23
170:22 196:11

199:5,13 228:25
321:6 322:16

Procter 11:13 12:23
29:22

produce 48:17
119:14 121:2 179:9
227:25 253:2

produced 105:11
109:6 118:10 180:1

216:7,9,15 217:1
226:16,18,19 244:2
208:8 2738:15
315:11 316:9

produces &4:1
165:1 182:1 323:21

producing 186:4
238:4 245:10

 
product 8:21 27:24

38:8 44:6.16 48:17
61:2,11 70:11,14
77:20 93:14,16 94:6
98:6,7 109:19
110:13 112:17,18,
23 113:4,6,19
114:8,12,19,25
115:12,13,22
116:10,11,14,23,24
117:9,14,16 118:3,
5,8 119:15 121:3,13
122:7 124:7 131:5

158:21 165:1,14
172:3 175:6,16
180:3,21 181:5,11,
16 190:13 198:24
229:23 236:14
238:15 250:5 255:6

260:4 262:8,10,25
263:2 266:25
267:16 270:20
275:3 278:25 280:2
281:24 284:20

291:12,19 292:°8,.17
293:13 295.4 297:5

306:10 308:6,14,25
315:3,4,16,18 316:4
317:2,4 318:7

production 80:24
226:13 251:10

products 70:5 73:22
74:2 93:3 194:25

110:8,10 111:2,.8
119:19,22 128:15,
17 164:20 243:23

Professor 35:3

134:5,14,19
profile 100:15
profiles 236:25
properties 13:11

14:1

property 190:17,18
propose 268:9
Proposed 219:22
prostacyclin 238:5
prostaglandin-like
259:12

protective 98:3,12
89:5 95:1,11

protein 256:2

 
 

Elisa Dreier Reporting Corp., A U.S.
950 Third Avenue, New York, NY 160022

P.350

Legal Support Company
{212} 557-5558

UT Ex. 2058

SteadyMed v. United Therapeutics
IPR2016-00006

P.350 UT Ex. 2058

SteadyMed v. United Therapeutics
1PR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 1546 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1547 of 7113

STHADYMED LTD. ,
Ruffolo, Robert on

vs UNITED THERAPEUTICS CORPORATION,

08/19/2016 Index: provide. .reading

 
i provide 37:16
i provided 57:21
i 58:5,12,22,23

137:21 188:13

i 227:6 260:12
| providers 300:9
i providing 300:9
i provisional 124:25
i 125:5,13
i pseudomonas
; 262:5
| PTAB 227:6,11

i public 88:20,23
i 89:2,14 90:5,10

93:15,19,25 94:14
131:3 157:19

158:13,19 180:8,17
i 233:7

i: publication 20:7
| publishing 30:10
i pulled 187:10
| pulmonary 193:11,

3,19

 
| pure 104-23 105-11
i 165:1 201:25 218:5

| 242:21
i purer 40:11 41:16

45:4.5 73:24 105:20
127:11 128:8

 
168:46 169:12
170:1 172:6,16,24
173:14 174:1,6
175:20 177:7 182:7
198:20 237:17

238:9 24 239:2,8
i 241:3

i purified 250:5
i 258:13,15

i purify 46:9 174:23
i 175:5

i purifying 46:10
i 118:9 168:23 169:6

i 171:21
| purities 94:20 145:6

147:14 151:17

185:271 188:24
191:15 202:16

220:15,21 235:7,11
264:13

purity 40:5,1
21 42:10,18
45:3,14,17,2
48:18,24 49:
59:1 64:11,1

73:5,8 74:4,12,19,
23 75:1 77:3,1

93:16,17,20 94:
13,18 103:11,1
104:22 108:21
128:15 129:15

130:2,19 131:4
137:17 139:22

140:12,15,17,18,23
142:1,15,17 1436,
23 144:13,23
145:15 146:2 147:9

151:22 157:2,4
161:18 163:9,20
164:19 165:6,10,17
166:10 167:20
168:3 169:7 173:9
175:16 180:4 181:1
182:2 184:14

185:16 190:15,23
191:1,17 192:7
194:24 196:16

198:22 200:19,25
201:12,18,19,20
202:11,20 206:6,15,
18 217:14,25 218:2,
16,18,20 220:8
232:18,20 235:16
236:11,12 237:20
238:17,20 239:9,15,
23 240:3,12 241:4
242:20 252:1 254:8

255:11 261:4,8,11
262:7,10,24 263:2,
24 265:6,13 266:23
267:14 274:24

7 41:
44:
5 47:
5 50:
9 69:

OONH=
2

975-1 278:15,18,21, |
22 279:1,8 280:1,6,
11,14 294:23 303:3
309:23 310:1,8,17
316:8,14,24 318:23,
25 320:6,13 321:9
322:3,17 323:7

purposes 9:11
26:24 31:13 62:6

 
75:19 197:19
205:13 241:21
242:4 282:20
316:22

| put 14:9 34:22 67:9
93:25 202:23
247-19 256:4 275:7
276:10 289:8

| putting 242-18

Q

| qualifications 56:2,
7,9,12

| qualified 32:18 33:5,
6,17 34:15,16

i quality 216:8 217:14
266 :25 267:16
278:14 281:24

| quantify 244-1
| quantitate 120:22
i quantitation 63:16

146:14 148:15
189:14 213:11

| quantitative 57:7
149:19 156:14
151:25 154:1 1867:3

question 15:5 38:16
41:12 50:12 65:21
77:8 83:3 84:13
85:5 86:11 87:17

96:25 97:2,10,12
100:9,25 101:21
102:5 103:5 106:11
107:24 108:3 112:9

114:10,21 117:7,20.
23 118:18 119:24
122:16 127:23
128:5 132:16
134:12 164:25

165:2,5 184:21
201:23 234:14

258:21,22 271:21
275:4 294:10
295:25 324:15

| questioning 111:1
i questions 74:21,22

117:23 134:19

135:15,17 232:6,14
241:8 278:17

286112 325:1,4

quickest 326:10
quotes 313:24

R&d 11:9,10 12:16
13:12 15:9 18:16
131:20 132:11

radar 117:3
raise 300:21
raised 278:17
raises 195:18
Raman 18:11

200:14
ran 22:13

range 25:5 142:10
182:5 184:5 287:7
281:22

ranging 244:2
ranking 28:23
rare 185:20 256:24
257:4

rarely 246:1 260:22
rate 24:11
raw 137:18

reaching 50:21
reacted 121:1,11
reacting 71:2 124:8

174:10 178:4
reaction 71:8 83:25

114:17 175:6 179:8
239:18 252:8 257:3
273:20 276:11
315:11 316:8

reactions 244:2
reactive 113:19

read 32:13,17,20
34:2 37:7 43:21,22
44:9 18 66:21 80:20
81:4,11 82:23 96:8,
23 97:1 106:23
107:24 124:5 134:6,
8 156:23 185:23
209:2 216:12 286:3

293:22 24 294:1,7,
8.21 311:19 312: 1,
8,10,16

reading 37:13 69:10
81:25 99:20 107:12

108:3 235:6 296:9,
25 297:2

 

 
Elisa Dreier Report

950 Third Avenue,
ing Gorp., A U.S.
New York, NY 10622

Legal Support Company
(212) 557-5558

P.354 UT Ex. 2058
SteadyMed v. United Therapeutics

iPR2016-00006
UT Ex. 2058

SteadyMed v. United Therapeutics
IPR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 1547 of 7113

P.3514



IPR2020-00769 
United Therapeutics EX2006 

Page 1548 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1549 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1550 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1551 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1552 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1553 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1554 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1555 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1556 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1557 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1558 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1559 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1560 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1561 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1562 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1563 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1564 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1565 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1566 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1567 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1568 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1569 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1570 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1571 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1572 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1573 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1574 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1575 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1576 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1577 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1578 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1579 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1580 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1581 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1582 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1583 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1584 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1585 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1586 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1587 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1588 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1589 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1590 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1591 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1592 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1593 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1594 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1595 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1596 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1597 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1598 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1599 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1600 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1601 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1602 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1603 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1604 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1605 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1606 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1607 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1608 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1609 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1610 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1611 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1612 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1613 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1614 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1615 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1616 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1617 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1618 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1619 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1620 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1621 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1622 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1623 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1624 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1625 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1626 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1627 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1628 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1629 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1630 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1631 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1632 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1633 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1634 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1635 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1636 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1637 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1638 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1639 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1640 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1641 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1642 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1643 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1644 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1645 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1646 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1647 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1648 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1649 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1650 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1651 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1652 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1653 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1654 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1655 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1656 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1657 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1658 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1659 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1660 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1661 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1662 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1663 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1664 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1665 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1666 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1667 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1668 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1669 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1670 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1671 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1672 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1673 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1674 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1675 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1676 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1677 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1678 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1679 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1680 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1681 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1682 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1683 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1684 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1685 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1686 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1687 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1688 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1689 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1690 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1691 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1692 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1693 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1694 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1695 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1696 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1697 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1698 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1699 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1700 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1701 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1702 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1703 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1704 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1705 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1706 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1707 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1708 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1709 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1710 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1711 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1712 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1713 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1714 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1715 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1716 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1717 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1718 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1719 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1720 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1721 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1722 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1723 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1724 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1725 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1726 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1727 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1728 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1729 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1730 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1731 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1732 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1733 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1734 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1735 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1736 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1737 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1738 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1739 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1740 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1741 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1742 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1743 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1744 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1745 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1746 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1747 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1748 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1749 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1750 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1751 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1752 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1753 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1754 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1755 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1756 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1757 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1758 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1759 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1760 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1761 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1762 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1763 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1764 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1765 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1766 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1767 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1768 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1769 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1770 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1771 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1772 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1773 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1774 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1775 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1776 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1777 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1778 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1779 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1780 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1781 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1782 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1783 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1784 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1785 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1786 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1787 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1788 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1789 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1790 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1791 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1792 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1793 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1794 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1795 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1796 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1797 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1798 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1799 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1800 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1801 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1802 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1803 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1804 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1805 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1806 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1807 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1808 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1809 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1810 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1811 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1812 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1813 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1814 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1815 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1816 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1817 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1818 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1819 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1820 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1821 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1822 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1823 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1824 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1825 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1826 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1827 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1828 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1829 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1830 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1831 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1832 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1833 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1834 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1835 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1836 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1837 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1838 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1839 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1840 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1841 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1842 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1843 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1844 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1845 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1846 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1847 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1848 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1849 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1850 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1851 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1852 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1853 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1854 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1855 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1856 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1857 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1858 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1859 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1860 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1861 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1862 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1863 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1864 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1865 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1866 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1867 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1868 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1869 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1870 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1871 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1872 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1873 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1874 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1875 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1876 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1877 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1878 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1879 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1880 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1881 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1882 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1883 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1884 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1885 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1886 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1887 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1888 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1889 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1890 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1891 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1892 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1893 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1894 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1895 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1896 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1897 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1898 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1899 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1900 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1901 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1902 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1903 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1904 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1905 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1906 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1907 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1908 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1909 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1910 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1911 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1912 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1913 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1914 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1915 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1916 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1917 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1918 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1919 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1920 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1921 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1922 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1923 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1924 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1925 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1926 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1927 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1928 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1929 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1930 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1931 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1932 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1933 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1934 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1935 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1936 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1937 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1938 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1939 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1940 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1941 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1942 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1943 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1944 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1945 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1946 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1947 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1948 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1949 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1950 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1951 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1952 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1953 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1954 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1955 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1956 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1957 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1958 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1959 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1960 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1961 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1962 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1963 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1964 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1965 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1966 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1967 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1968 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1969 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1970 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1971 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1972 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1973 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1974 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1975 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1976 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1977 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1978 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1979 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1980 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1981 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1982 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1983 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1984 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1985 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1986 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1987 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1988 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1989 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1990 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1991 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1992 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1993 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1994 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1995 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1996 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1997 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1998 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 1999 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2000 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2001 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2002 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2003 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2004 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2005 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2006 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2007 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2008 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2009 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2010 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2011 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2012 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2013 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2014 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2015 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2016 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2017 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2018 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2019 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2020 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2021 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2022 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2023 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2024 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2025 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2026 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2027 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2028 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2029 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2030 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2031 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2032 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2033 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2034 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2035 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2036 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2037 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2038 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2039 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2040 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2041 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2042 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2043 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2044 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2045 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2046 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2047 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2048 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2049 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2050 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2051 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2052 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2053 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2054 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2055 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2056 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2057 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2058 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2059 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2060 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2061 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2062 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2063 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2064 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2065 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2066 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2067 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2068 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2069 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2070 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2071 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2072 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2073 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2074 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2075 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2076 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2077 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2078 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2079 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2080 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2081 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2082 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2083 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2084 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2085 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2086 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2087 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2088 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2089 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2090 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2091 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2092 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2093 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2094 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2095 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2096 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2097 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2098 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2099 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2100 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2101 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2102 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2103 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2104 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2105 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2106 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2107 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2108 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2109 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2110 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2111 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2112 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2113 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2114 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2115 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2116 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2117 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2118 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2119 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2120 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2121 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2122 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2123 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2124 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2125 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2126 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2127 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2128 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2129 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2130 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2131 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2132 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2133 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2134 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2135 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2136 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2137 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2138 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2139 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2140 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2141 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2142 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2143 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2144 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2145 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2146 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2147 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2148 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2149 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2150 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2151 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2152 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2153 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2154 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2155 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2156 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2157 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2158 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2159 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2160 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2161 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2162 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2163 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2164 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2165 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2166 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2167 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2168 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2169 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2170 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2171 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2172 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2173 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2174 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2175 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2176 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2177 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2178 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2179 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2180 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2181 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2182 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2183 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2184 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2185 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2186 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2187 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2188 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2189 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2190 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2191 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2192 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2193 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2194 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2195 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2196 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2197 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2198 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2199 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2200 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2201 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2202 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2203 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2204 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2205 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2206 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2207 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2208 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2209 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2210 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2211 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2212 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2213 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2214 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2215 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2216 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2217 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2218 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2219 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2220 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2221 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2222 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2223 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2224 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2225 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2226 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2227 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2228 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2229 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2230 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2231 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2232 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2233 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2234 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2235 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2236 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2237 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2238 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2239 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2240 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2241 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2242 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2243 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2244 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2245 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2246 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2247 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2248 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2249 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2250 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2251 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2252 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2253 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2254 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2255 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2256 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2257 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2258 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2259 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2260 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2261 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2262 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2263 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2264 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2265 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2266 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2267 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2268 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2269 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2270 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2271 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2272 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2273 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2274 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2275 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2276 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2277 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2278 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2279 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2280 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2281 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2282 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2283 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2284 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2285 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2286 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2287 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2288 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2289 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2290 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2291 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2292 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2293 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2294 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2295 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2296 of 7113


