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mattered? So it may make no difference at all;

isn't that right?

MR. DELAFIELD: Objection;

Vague. Incomplete hypothetical, Calls for

speculation.

THE WITNESS: You know, if the

purity was percent and that a percent was

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 comnany itself.

BY MR. POLLACK:

Q. All right“ But that's not the case

for the Moriarty process?

MR‘ DELAFIELD: Same objections.

THE WITNESS: The Moriarty

process doesn‘t fit your hypothetical

example where you ask me to make up data.

BY MR. POLLACK;

Q, thhuh,

A. The Moriarty process produces 

plus fold increase in impiritiee compared to

'393 and that I‘m more comfortable with because

that‘s real and not made up.

Q. Oka”. Yeah, but I‘m just asking
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Robert on 08/19/20'6

that weren’t real, you know, how Ear would your

opinion go?

TIELD: Objection.

evaluation.

THE WITNESS: Well, I mean, as

said, i can't oEf th- t‘ 7 my head think

of that.

But in the example that you gave

you required me to make up data,

something scientists don't really

at least not good scientists ‘~ we

information like this .7 percent

data, you know —— I have difficulty

answering that question.

And I gave you an example of

made—up data thit you requested where it

would make a big deal, a big difference but,

I mean, I guess you can ask me to make up

data all day long and I could come up with

lots of silly examples where it would make a

difference. And I’m happy to do that if you

like. It's just not something i Go for a

living.

BY MR. PC’LLACK:

Eli
95
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All ri

Thank

questions.

your time.

THE

5:11 p.m. This

audiovisual depo

Ruffolo. We‘re

( f

TH Hi

you wish a copy

MT.

Robert on 08/19/2016

gilt.

you.

DEE

Thanks so much for

WITNESS: Thank you. Thank

VIDEGGRAPHER: The time is

concludes today's

sition of Dr. Robert R.

off the record.

f the stenographic record.)

REPORTER: Mr. Delafield, do

of the transcript?

could

get it expedited.

MR.

Dr

Third Avenue,

Elisa
950
  

REPORTER: What time frame?

POLLACK: Three days.

REPORTER: Do you wish a

DELAFIELD: I want one.

POI.:LAC I :
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get a rough, too.

MR. DELAFIELD: If I could get

expedited, both the rough and final.

THE REPORTER: When do you want

DELAFIELD: When can I get

REPORTER; Three days.

DELAFIELD:

the quickest,

nature having not been

waived, the taking of the depogition

concluded at bzll p.m.) 
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DECLARATION UNDER PENALTY OF PERJURY

I declare under penalty or

perjury that I have read the entire transcript

my Deposition taken in the captioned matter

or the same has been read to me, and

the same is true and accurate, save and

except for changes and/or corrections, if

any, as indicated by me on the DEPOSITION

ERRATA SHEET hereof, with the understanding

that I offer these change as if still under

oath.

Signed on the

ROBERT R. RUFFOLO, JR., PHD 
Elisa Dreier Reporting Corp., A U.Su Legal Suppert Company

950 Third Avenue, New York, NY 10022 (212) 557»5558
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CERTIFICATE OF REPORTER

DISTRICT OF COLL/IBIA

I, DENISE: D. VICKERY, (ERR/EMF. and.

Notary Public, hereby certify the witness was by

me first duly sworn to testify to the trutl; 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 respective parties and by the

witness; and that I am not a relative or employee

of any of the 1arties, or a relative or employee

of either c.unsel, and I am in no way interested

Denise D. Vickery, CRR/RMR

My Cemmission expires February 14, 2018
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Exhibit ll

Exhibit 12

Exhibit 13

Exhibit 14

Exhibit 15

Exhibit 16

Exhibit 17

Exhibit 18

Exhibit 19

 
UT—lS Injection, Drug
Substance, Volume 1.2,

Chemistry, Manufacturing and
Controls, NDA 21n272

Journal of Organic Chemistry
article: The Intramolecular

Asymmetric PausonnKhand

Cyclization as a Novel and
General Stereoselective Route

to Benzindene Prostacyclins:

Synthesis of UT—lS

(Treprostinil)

Spreadsheet on thumb drive

Document dated 1 2.09 from

United Therapeutics re: NDA
021272/8—010, Remodulin

Resubmission of Supplemental

New Drug Application

report by Terence L.

Threlfall: Analyeis of

Organic Polymorphe, A Review

World Intellectual Property

Organization, Document no. W0
2 05/007081 A2 (aka "Phares

Reference"}

Solid—State Chemistry of

Drugs, Second Edition, by

Stephen R. Byrn, Ralph R.

Pfeiffer, Joseph G. Stowell

FDA Guidance for Industry,
ANDAS; Pharmaceutical Solid

Polymorphism, Chemistry,

Manufacturing, and Controls
lnformation

ienceDirect article:

Crystal Modification of

Dipyridamole Using Different

Solvents and Crystallization
conditions

Sc

130
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179
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ROBERT on 08/26/2016

Decla‘ation of David Walsh

Under 37 C.FBR. 1.132

United Therapeutics NDA

Annual Report, Remodulin

injection, NBA 21—272, dated
7.21.03

Journal of Organic Chemistry

article: Synthetic Studies on

Et—743. Assembly of the

Pentacyclic Core and a Formal

Total Synthesis

(12) Unexamined Patent

Gazette (A) (Japanese version1—
of “awakami reference)

(12) Unexamined Patent

Gazette (A) (English version
of Kawakami reference)

Pair of drawings made of the

cempound in the Kawakami
reference

Corrections to Williams

Declaration

190
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STEADYMED VS UNITED EHSKAPSUflCS COKPORAIlON

WILLIAMS, ROBERT on 08/26/2016

San Diego, California

Friday, August 26, 2016; 9:30 a.m.

THE VIDECGRAPHER: Good morning. We are

on the record. This is the videotaped deposition of

Lobert M. Williams, Ph.D., in the matter of

SteadyMed, Ltd., vs. United Therapeutics

fl
This depo,ition is taking place at 12235

r

El Camino Real, Suite 200, San Diego, California

92130, an August 26, 2016, at 9:30 A.M.

My name is Kory Ross. I'm the

Videographer with U.S. Legal Support. Video and

audio recording will be taking place unless all

counsel agree to go off the record.

Would all present please identify

themselves, beginning with the witness

THE WITNESS: Robert M. Williams.

MR. POLLACK: Stuart E. Pollack, DLA

Piper, LLP U.S., on behalf of SteadyMed, Ltd., the

petitioner. I’m joined with Maya Choksi from the

MS. HASPER: Katherine Hasper of Wilson,

Sonsini, Goodrich & Rosati, on behalf of United
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STEADYMED VS UNITED EHSKAPEUIICS COKPORAIION

WILLIAMS, ROBERT on 08/26/2016

Therapeutics and the witness.

MR. MAEBIUS: And Steve Maebius from

Foley & Lardner on behalf of patent owner.

THE VIDEOGRAPHER: Thank you, Counsel.

The certified court reporter is Harry

Will you please swear in the witness.

ROBERT M. WILLIAMS, PH.D.,

having been duly administered an oath in accordance

with the California Code of Civil Procedure

Section 2094, was examined and testified as follows;

EXAMINATION

BY MR. POLLACK:

Q Good morning, Dr. Williams.

A Good morning, Counselor.

Q Just as a formality to start today, could

you state your name for the record and your current

position.

A Robert M. Williams, university

distinguished professor at Colorado State

University.
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STEADYMED VS UNITED

WILLIAMS,

EHSKAPSU£1CS

ROBERT on 08/26/2016

United Therapeutics?

rI'hree.

But I‘d have ------ I can check

three or four. I

three.sure

Q Okay. But you

of depositions at this point?

A Yes.

Q okay. And there's

you can‘t give your best

A No.

Q All right.

MR. POLLACK:

 
Elisa Dreier Reporting Corp., UHS.

950 Third Avenue,

Q Okay. Now, I know you've been deposed

before; correct?

A Yes.

Q How many times have you been deposed?

A I don’t know the exact number. It's

somewhere around 17, 15 —— ‘6, 17, somewhere in

there. I lost count, actually"

Q Okay. Were all of those patent cases?

A Yes.

Q And how many of those cases were for

be my third deposition with United Therapeutics.

__ Check. It

don't remember.

understand all

no reason today that

testimony?

I'm going to mark as

Williams Deposition Exhibit 1 the Petitioner‘s

COKPORAElON

Page 10

I think this would

may be

I think it‘s for

the rules  
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STEADYMED VS UNITED EHSKAPEUElCS COKPORAIlON

WILLIAMS, ROBERT on 08/26/2016 Page ll

Notice of Deposition.

(Exhibit 1 marked}

}3T{ F4}? . I3C31JIJZXCT?{;

Q And Dr. Williams, are you here today in

response to Petitioner‘s Notice of Deposition of

Robert M, Williams, Ph.D,?

A Yes, that‘s my understanding.

Q So you've done two other depositions for

United Therapeutics. Did both of those cases also

involve treprostinil?

A Yes.

Q And those were two cases in New Jersey

involving generic challenges to United Therapeutics

Remodulin produc:?

A Yes.

Q Do you remember the names of the two

defendants in those cases?

A Sandoz in the first case, which went to

trial, and then Teva.

Q Jkay. And the type of case is Still

ongoing?

A I believe so.

Q Have you submitted an expert report or

Declaration in the Teva case?

A YES .
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STEADYMED VS UNITED EHSKAPEUIICS COKPORAIION

WILLIAMS, ROBERT on 08/26/2016

Q And have you —— and you‘ve been deposed

already in that Teva case?

A Yes.

Q Did your expert Declaration or deposition

concern the '393 patent at all?

A Yes.

Q Okay. Did you opine on the validity or

invalidity of the ’393 patent in that case?

A NO.

Q Okay. What did you opine on?

A Claim construction.

Q Okay. And what were the issues regarding

claim construction in that case?

MS. HASPER: Objection. Relevance,

TTE WITNESS: I don't __ I don't recall

off the top of my head.

BY MR. POLLACK:

Q Okay. Were they similar to the claim

const uction issues in the current IPR?

A I believe there was some overlap, yes.

Q which ones were an overlap?

A Again, I‘d have to go back and look at my

Declaration.

Q You don't recall »»»»»

A It's —— I don’t recall exactly.

 
Page 12
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STEADYMED

WILLIAMS,

VS UNITED EHSKAPEUIlCS

ROBERT on 08/26/2016

COKPORAElON

Q Okay.

I don’t want to give an inaccurate

answers

Q Absolutely.

if there was any discussion

of the meaning of the term "product" in the ’393

case with either nm with Teva?

MS. HASPER: Objection. Relevance.

You may answer to the extent it doesn't

reveal privilege“

THE WITNESS: Again, my —— i haven't

locked at that material for awhile, so I'm hesitant

to give an answer right now.

BY MR, POLLACK:

Q You're not sure?

A I’m not 100 percent sure.

Q Okay. What about the werd “comprising”?

Was there any issue about the meaning of the word

"comprising" in the '393 case?

MS. HASPER; Same objection.

THE WlTNES‘ I'd have to give the same

answer I don’t exactly recall.

BY MR POLLACK:

Q Well, do you know did you an whether

there was an issue or not, did you make any comments

 
Page 13
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STEADYMED VS UNITED EHSKAPEUIICS COKPORAIION

WILLIAMS, ROBERT on 08/26/2016

or provide any opinions regarding the meaning of the

word "comprising” in the Teva case?

MS. HASPER: Same objection.

THE WITNESS: I didn‘t hear you,

Katherine?

HS HASPER; Same objection.

THE WITNESS: And your question again

was? Did I give ——

BY MR, POLLACi:

Q Did you give any opinion of any form

regarding the meaning of the term "comprising” in

the Teva case regardless of what the ----- ultimate

issue was?

A I'd need to refresh my recollection by

looking at the Declaration I submitted.

Q You don't recall as you Sit here?

A I don’t recall.

Q And do you know whether the Declaration

you submitted, whether it was —— whether it was

stamped "confidential”?

A I believe so,

MR. POLLACK; Counsel, to the extent itis

available, we’d like to get a copy of his

Declaration from the Teva case.

MS. HASPER: I'll look into it for you.
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STEADYMED VS UNITED EHSKAPEUIiCS COKPORAIiON

WILLIAMS, ROBERT on 08/26/2016

BY MR. POLLACK:

Q And are you also involved in certain

other generic challenges to the Remodulin product,

also pending the District of New Jersey?

A I know that there's a case now that I've

been retained for involving Watson Laboratories.

Q Any others?

MS. HASPER: Objection. Privilege.

To the extent that you can answer without

revealing attorney—client communications or

confidential information, you may do so.

THE WITNESS: Not that I‘m aware of.

Q hot that you‘re aware of? Okay.

And in the Watson case, have you

submitted any opinions or formed any opinions in

that case?

A Not yet.

in the Watson cas.?’D

MS. HASPER: Again, objection.

Privilege.

I caution the witness not to answer to

the extent that doing so would reveal privileged

information.

 
Page 15
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STEADYMED vs UNITED EHSKAPSUElCS COKPORAIlON

WILLIAMS, ROBERT on 08/26/2016

TH? WITNESS: That's at a very early

stage, so I haven't done any -----

BY MR. POLLACK;

Q You haven't done anything?

A No.

Q Okay. About how many hours in total have

you worked on cases for United Therapeutics at this

point?

MS. HASPER: Objection,

Mr. Pollack, this is —— you're asking

about how much time he's spent either on his own

with counsel working on

MR. POLLACK: Okaj. Stop the speaking

objections now; all right?

MS. HASPER; I'm trying to explain that

you're asking a line of questions which assumes

MR. POLLACK: Okay. Just ----- just say

your objection,

(Indiscernible crosstalk)

THE WITNESS: Excuse me, Counselor?

BY MR. POLLACK:

Q Yes. How many hours have you worked on

cases for United Therapeutics?

MS. HASPER: Objection. instruct the
.A—

witness not to answer to the extent doing so will

 
Page 16
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STEADYMED VS UNITED

WILLIAMS,

THERAPEUTICS

ROBERT on 08/26/2016

reveal privileged information.

going to give you a

entire line of questioning,

Mr.

United Therapeutics,

MR. POLLACK:

communications.

BY MR. POLLACK:

)Q

o fU3 (‘13

0 SJ (D \’D m 0

MS. HASPER:

Prejudicial.

 
Elisa Dreier Reporting Corp., U.S.

950 Third Avenue,

THE WITNESS: I have no idea.

}3l{ F4}? . I3C31JIJZKCT?{;

Q Well, more than a hundred?

MS. HASPER: Objection. Privileged.

”HE ”I'I'NESS: I don't know.

MR. POLLACK: Are you instructing him not

to answer?

MS. HASPER: The objection —_ so I‘m

standing instruction to this

that to the extent

Pollack asks you about privileged information,

including your communications with counsel for

that we request you not answer.

I'm not asking about hie

About how much income have you received

:r from United Therapeutics working on their

Objection.

THE WITNESS: I don‘t

BY MR. POLLACK:

Q Over $100,000?

CORPORATION

Page 17

Relevance.

recall.
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STEADYMED VS UNITED i'HrfiRAPrfiUi'lCS CORPORAi’lON

WILJJIZXIVIS, ROSERT on 08/26/2016 Page 18

MS. HASPER: Objection. Relevance.

Prejudicial.

THE WITNESS; Iid have to go look at my

invoices.

BY MR. POLL-ACK:

Q Over $50,000?

MS. HASPER: Objection. Relevance.

Prejudicial.

THE WITNESS: Likely.

BY MR. POLL-ACK:

Q Likely over 50 —— between 50 and 100? ls

that fair?

MS. HAJPRR: Objection. Relevance.

“TH—J "ITNESS: I don't know.

BY MR. POLLACK:

Q It could be over hundred?

MS. HASPER; Objection. Relevance.

Prejudicial. Asked and answered.

BY MR. POLLACK:

D It could be over a hundred thousand

A I'm thinking I’d have to go look.

MS. HASPER: Objection. Relevance,

privilege, asked and answered.
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EHSKAPSUEICS COKPORAEION

ROBERT on 08/26/2016

THE WITNESS: I'd have to look.

BY MR. POLLACK:

Q You’d have to look.

:3
I'm asking if it' possible whether it

was over a hundred thousand dollars?

MS. HASPER; Objection. Relevance.

Privileged. Asked and answered.

THE WITNESS; I just remember I*Ve been

working on a lot of different cases a: the same

time.

BY MR. POLLACK:

Q Sure.

A I don't remember.

Q Sure.

What's your hourly rate?

A $650 an hour.

Q Okay. Have you worked over a hundred

hours on United Therapeutics cares?

MS. HASPER: Same objection.

THE WITNESS: I'd have to give the same

Page 19

 
answer. I'd have to go back and look at my

invoices. I don't —— I don‘t recall oft the top of

my head.

BY MR. POLLACK:

Q Okay. What about in this IPR? About how
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WILLIAMS,

BY MR.

50

invoices. an inaccurate answer,

approximate answer.

 

EHSKAPSUEICS COKPORAIION

ROBERT on 08/26/2016

many hours have you worked in this IPR?

MS. HASPER: Same objection.

THE WITNESS; I donit know.

POLLACE:

No idea?

NO.

"No." More than 40 hours?

MS. HASPER: Same objection.

THE WITNESS: Again, I don‘t want to give

so I would need to look at my

BY MR. POLLACK:

Q I understand. But l‘m asking just for an

Is it more than 40 hours?

MS. HASPER; Same objection.

THE WITNESS: I don” C know.

BY MR. POLLACK:

Q About how much have you invoiced for in

this matter?

MS. HASPER; Same objection.

THE WITNES‘ Between two and t ree

invoices, so I’m not really sure.

BY MR. POLLACK:

Q Okay. About how much was this at each

invoice?

Page 20
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STEADYMED Vg UNITED

WILLIAMS, ROBERT on 08/26/2016

Completely different matters,

Therapeutics. So ——

Q Sure.

A

computer, but I

 
Elisa Dreier Reporting Corp., U.S.

950 Third Avenue,

A I do not recall.

MS. HASPER: Same objection.

BY MR. POLLACK;

Q Was each invoice larger than $50,000?

A NO.

MS. HASPER; Same objection.

BY MR. POLLACK:

Q Were some of the invoices larger than

55”,OO”9

A No, I dcnit think so.

Q You think all of them were below $50,000?

A Yes.

Q Okay. And there were about three

invoices?

MS. HASPER; Same objection.

THE WITNESS: Again, I can't exactly

recall.

BY MR. POLLACK;

Q Okay. Can you give —~

A Because I*m working on other matters.

not for United

I have a very accurate record on my

don't remember.

EHSKAPSUIICS COKPORAIION

Page 21
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STEADYMED ve UNITED EHSKAPSUELCS COKPORAELON

WILLIAMS, ROBERT on 08/26/2016 Page 22

Q How many matters are you working on now?

MS. HASPER: Objection. Relevance.

THE WITNESS; Around nine right now.

BY MR. POLLACE:

Q Okay.

A

matters.

Q All right.

year doing matters?
03

MS. HASPER;

WITNESS: WhichTU 12"no

A

He's be-n buggin‘
(‘5accountant.

doing that soon, I

 
Elisa Dreier Reporting Corp., U.S.

950 Third Avenue,

I‘m paid for about nine different

About how much do you earn a

Objection.

Same objection.

"a year"? It varies from year to year.

BY MR. POLLACK

Q How auCut this year?

MS HASPER;

BY MR. POLLACK:

Q -_ 2016 so far?

I haven’t tabulated that yet from my

me to give him

numbers to him befiore September 15th. 80 1'11

don ‘ t know.

Approximately how much?Q Okay.

A I don't know.

Q How about 2015? How

MS. HASPER: Same objection.

Relevance.

— what do you mean

How much in

be

Inuch?
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STEADYMED VS UNITED EHSKAPEUIICS COKPORAIION

WILLIAMS, ROBERT on 08/26/2016 Page 23

BY MR. POLLACK:

Q How much have you earned in 2015 on

patent matters?

A It was somewhere around $800,000.

Q And what about 2014? A similar amount?

HS, HASPER; Same objection.

THE WITNESS: I don!t recall.

BY MR. POLLACK;

Q Of that $800,00” last year, about how

A I have no idea.

MS. HASPER: Same objection.

BY MR. POLLACK:

C Would you say half of your time -----

(Indisoernible crosstalk)

THE WITNESS: I have no idea.

BY MR. POLLACK:

Q No idea at all?

A NO

Q \Jkay

MS. HASPER: I'll just repeat what got

lost in the crosstalk was me saying, ”Same

objection." Also, ”privilege."

BY MR. POLLACK:

Q Have you done work in other —— vou
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STEADYMED V5 UNITED EHSKAPEUILCS COKPORAELON

WILLIAMS, ROBERT on 08/26/2016 Page 24

understand this is a proceeding called an ”inter

partes review“?

A Yes,

Q Have you done work in other inter partes

reviews?

A Not yet, no.

Q This is your first one?

A Yes”

Q Okay. And how many cases have you

testified at trial in?

A Four times.

Q Four times?

A Four different cases

Q Okay. One of those was the Sandoz case?

A Yes.

Q That case didn't involve the ”393 patent;

is that right?

A No.

Q Okay. Are you involved also —~ I think

there's another Sandoz case involving the ‘393

patent? Are you involved in that one?

MS. HASPER: Objection. Foundation.

THE WITNESS: Not that l'm aware of.

BY MR. POLLACK:

Q No?
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STEADYMED

WILLIAMS,

VS UNITED EHEKAPEUIlCS

ROBERT on 08/26/2016

COKPORAElON

Okay. The Declaration?

MR. POLLACK: I'm going to mark as

Williams Deposition Exhibit 2 the Declaration of

Robert M. Williams, Ph.D., in support of patent

owner response to petition.

(Exhibit 2 marked)

BY MR. POLLACK:

Q If you could just verify me that that's

fair and accurate copy of your Declaration?

A (Examining document) 80 this is —— :es.

This is a copy of my Declaration as submitted.

Q Okay. Were there any mistakes in your

Declaration that you discovered?

A Yes.

Q Okay. What are those mistakes?

A There is two minor mistakes. At

paragraph 88, there's a typographical error. One,

two, three, four —— fifth line down, middle,

Exhibit 2034 should be Exhibit 2044.

Q okay

A And the second error is there is a small

change to Exhibit B, entry ——

Q I'm sorry, where are you?

A Exhibit B.

Q okay.

 
a
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A Page 50, the entry was 

inadvertently a duolicate. So that n" that one

entry needs to be crossed out.

Q Okay. Could you tell me what page we're

looking at!

U" C)A

Q And which entry is it?2

A It's the —— I believe it's the
 

was inadvertently a duplicate of another ~— another

entry.

And that is the 17th one down?10

A Yes. I think that's correct.

Q Okay. Other than those two corrections,

are there any other corrections yo want to make?

A Not that I have found.

0 Okay. Are all of your opinions in this

matter ----- are they all contained in your

Declaration?

A Y0

Q Okay. Who did the first draft of your

expert Declaration?

A I actually made the draft of —— sort of

the template of the first draft and, Counsel, Bobby

Delafield, and I also worked with Katherine here.

We went back—and—forth by e—mail assembling
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STEADYMED V5 UNITED EHfiflAPEUIlCS COKPORAElON

WILLIAMS, ROBERT on 08/26/2016 Page 27

different drafts as we went along, and discussed

issues and "-

Q What's Katherine's last name?

A Hasper.

Q All rights Anyone else you worked with

at counsel?

MS. HASPER: You can answer to the extent

it doesn't reveal privileged information.

THE WITNESS: I primarily worked with

Bobby and Katherine, as i recall“

BY MR. POLLACK:

Q Who assembled the appendices “A" and "B"?

A Counsel did.

Q Did you have any questions about how

counsel assembled Exhibits A and B -r or appendices

“A“ 53.nd NB” ?

A What do you mean?

Q Did you ask them; How were these

assembled?

A Yes. I worked with them, and there was

underlying batch data that I was provided with, and

was able to cross—check that the entries were all

accurate.

Q Okay. Who selected the particular

batches that were chosen to the analyzed?
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WILLIAMS, ROBERT on 08/26/2016 Page 28

A These were —— I think these were

requested by counsel from United Therapeutics.

Q Okay. You had nothing to do with the

selection?

A Other than asking for as much batch data

as was available.

Q Okay. Did ysu get all hatch data that

was available?

A I believe so.

Q Okay. Was there any batch data that you

saw that’s not included in appendices "A" and “B”?

A NO.

Q Did you ask whether there was any other

batch data that you could include?

A I did ask.

Q Okay. And what was the answer?

A That this was all they were able to find.

Q Okay. lf we can go in your Declaration

to paragraph 27.

Here in paragraph 27, you list some

patent litigation matters that you were working on?
4'

A Yes.

Q Is that right? Okay.

Are there »»»»» it says here, ”Process

chemistry patent litigation." Are there other kinds
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WILLIAMS, ROBERT on 08/26/2016

of litigation matters that you were working on that

aren’t in this list?

A Yes,

Q Okay. About how many other matters?

A So this lists, I believe, seven. And

I've worked on somewhere around 27. So 20 other

matters that ----- that were not dealing with process

chemistry issues.

Q Just briefly what were those other

matters concerning?

A I would need to look at my list of __ of

cases. I don't have a memory of all of 'em.

Q Sure. Do you have a recollection of some

of them?

A I did a couple of cases on behalf of

Apotex in Canada early on.

Q Apotex is a generic pharmaceutical

company?

A Yes.

Let me see. 1 did a formulation case

where I testified at trial on behalf of Hospira and

Apotex against Sanofi—Aventis. That wasn't process

chemistry. That was formulations. I've done a

bunch of formulation cases.

Q I see on this list there are some cases
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WILLIAMS, ROBERT on 08/26/2016 Page 30

that name United Therapeutics.

A Hmmmhmm.

Q Okay. The first one lists United

Therapeutics is United Therapeutics Corp. versus

Sandoz. And there are two cases listed. Do xeu see

A Yes.

Q Is the first case the case that went to

trial already?

A Yes

Q Okay And ~—

A I believe as.

Q And that case didn’t involve the “393

patent?

A NO.

Q Okay. And then there’s a second case

Do you see that? 13n316?

A 13 ~—

Q It‘s in the same ~~ sorry. It‘s in the

same phrase on page 11.

A That was —— I think that was a

consolidated thing where there were two different ——

there was a formulation patent and a process patent

that were litigated at the trial ~—

Q Okay.
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A —— as I recall.

Q And neither of them involved the ’393

patent? Neither of those cases?

A No, I don't think so. No.

Q At the very bottom of the page, we set

the words United Therapeutics starting?

A Yes.

Q And then it says, ”versus Teva." That's

the matter you’re working on now?

A I believe that matter is over" I believe

the parties settled.

Q Okay. Okay.

The matter in which you‘ve given an

expert on claim construction, that’s a new Teva

matter that's not listed here?

A Boy, l ~~ you know, just looking at the

case numbers, I don't remember, I'd have to look at

my —— at my records‘

Q Okay. Looking here, you see this is a

matter tiled —— this Teva matter was filed in 2014.

IS the matter you're working on now the one that was

more recent?

A Well, as far as I —— as far as I can

recall, the only two matters for UTC I'm working on

right now is this one.
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WILLIAMS, ROBERT on 08/26/2016

Q Right.

A The IPR matter.

Q Okay.

A And then the upcoming Watson case.

Q Okay. Okay. And you see it also lists

here yet another matter for Sandoz?

A Oh, I’m sorry, the Sandoz one ie the one

believe that settled. The Teva one might still be

ongoing. I just don‘t recall. Nothing's happened

in a while, so I donit remember.

Q Okay. Okay. And in addition to these,

there's this Watson matter?

A Yes.

Q Are you working on any matters for United

Therapeutics involving their w— the oral form of

treprostinil?

MS. HASPER: Objection. Privilege.

THE WITNESS; Not that I can think of.

BY MR. POLLACK:

Q okay. Nothing comes to mind?

A NO.

Q Okay. When did you first get hired to

work on this matter?

A I donit recall the exact date of ----- when

I signed my Retainer Agreement. I believe it was

 
Page 32

 
Elisa Dreier Reporting Corp., U.S. Legal Support Company (212)557—5558

950 Third Avenue, New York, NY 10022

United Thera

|PR2020-00770

peutics EX2007

Page 1272 of 7335



IPR2020-00770 
United Therapeutics EX2007 

Page 1273 of 7335

k)

ID

(3".

ED

ll

12

 

STEADYMED V5 UNITED EHSKAPSUEICS COKPORAIION

WILLIAMS, ROBERT on 08/26/2016 Page 3 LA)

either late —— late last year or earlv this year.

I‘m not exactly sure of the timing.

Q And when —— when do you actually start

working substantively on the matter?

MS. HASPER: Objection. Privilege.

I instruct the witness not to answer to

the extent doing S? will reveal privileged

communications with counsel.

THE WITNESS: I just don't recall.

BY MR. POLLACK:

Q Well, was it in the Spring? You start

working on it in the Spring.

MS. HASPVR: Same objection.

TEE WITNESS: I don’t remember.

BY MR. POLLACK:

Q Don’t recall at all?

A NO.

Q How about as late as Summer?

MS. HASPER: Same objection.

TEE WITNESS: I was certainly working on

it by the Summer, but I don‘t remember how early in

the year or if there was anything late in 2015. I

just don't remember.

BY MR. POLLACK:

Q Okay. Well, you recall —— you can look
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WILLIAMS, ROBERT on 08/26/2016 Page 34

at your Declaration. You filed that on or around

July 6th. Do you recall that?

A This (Indicating)?

Q Yes.

A Yes. Okay.

Q Okay. So using that date, about how many

months earlier did you start working on the IPR?

MS. HASPER: Objection. Privileged.

THE WITNESS: I just don't remember the

timing.

BY MR. POLLACK:

Q Three months before?

MS . HAS*5. p6
Objection. Privileged.

TEE WITNESS: Counsel, I said, "I don't

remember.”

BY MR. POLLACK:

Q Okay. But I’m trying to nu you know,

could it have been six months before?

MS. HASPER: Objection. Privileged.

Asked and answered.

THE VTTNES‘: I just don‘t recall the

timing. I could easily look at my invoices.

MR. POLLACK: 1*d like to request

Dr. Williams's invoices in this matter.

MS. HASPER: I hear your request.
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WILLIAMS, ROBERT on 08/26/2016

BY MR. POLLACK:

Q Okay. Do Vou think you started working

on it substantively in late 2015?

MS. HASPER: Objection. Privileged.

Asked and answered.

“HE WITNESS: I —— I don’t recall.

BY MR. POLLACK:

Q Nothing at all, whether ——

A I just don‘t recall.

O No idea?

How soon after you were retained did you

start working on that?

MS. HASPER: Objection. Privileged.

Asked and answered.

I instruct the witness —-

MR. POLLACK: None of this is privileged.

And your speaking objections are going so far. If

this continues, I'm going to ask for a second

deposition of him. Understood?

Go ahead.

THE WlTNES‘: I don't recall.

BY MR. POLLACK;

Q Okay. Other than your hourly rate, is

there any other compensation you expect for working

on this IPR?
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WILLIAMS, ROBERT on 08/26/2016

A No. Other than the opportunity to play

golf in Southern California tomorrow.

(Laughter)

BY MR. POLLACK:

O Could you tell me about why you‘re

playing golf in Southern California tomorrow?

A Because there’s a great golf couree near

here that I like.

Q Oh, Okay.

A But United Therapeutics is not paying for

it. I am.

Q How many "a how many matters have you

worked with the law firm of Wilson Sonsini on?

MS. HASPER: Objection. Privileged.

This also refers ~~ it sounds like you're

asking about case others than this case.

THE WITNESS: So give me your (ueetion

one more time, please.

BY MR. POLLACK:

Q Sure. How many matters have you worked

on with the Wilson Sonsini law firm?

A By "matters," do you mean litigation

matters, because —— ——

Q Any kind of matter.

A —— I was a cofounder of a biotechnology
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CORPORATION

company that used Wilson Sonsini‘s patent counsel.

Q Okay.

A That was microcide pharmaceuticals, and

we use the Wilson Sonsini. So I have and that

was their Palo Alto office.

Q Did they take —— in exchange for that

legal work, did they take any kind of equity or any

kind of compensation of that type?

A That, I don’t remember. It was a long

time ago.

Q Okay.

A It was the early '905. I just don't

remember. But I know Wilson Sonsini was patent

counsel to Microcide.

Q Okay. How many other matters?

A Um, let me see.

MS. HASPER: Objection. T instruct the

witness not to answer to the extent doing so would

reveal any privileged information.

TEE WITNESS: I have a current spinoff

company that I founded and am president of in Fort

from WilsonCollins. And we have patent counsel

Sonsini who volunteered to work for free.

BY MR. POLLACK:

Q Really?
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A Yeah.

Q Why did they do that?

A It's activewretirement—sort—of situation.

So retired attorney who actually still is associated

with Wilson Sonsini but wants to do something

interesting instead of just playing golf, and skiing

or something like that.

Q Okay.

A We were very lucky to get a very

qualified attorney who's interested in our company

and our technology.

Q Okay. All right. Anything else?

A I was retained to work on one other case

that never materialized. So there was no "u no

expert reports or anything. So I was retained, no

invoices that I can recall, and the matter settled

before anything happened.

Q Okay. Anything else?

A Not that I can think of.

Q Okay. I mean, other —— there’s also a

bunch of matters with United Therapeutics. Those

were all the Wilson Sonsini firm?

A Yes.

Q Okay. And same set of questions for the

Foley & Lardner firm. How often have you worked
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WILLIAMS, ROBERT on 08/26/2016 Page 39

with that firm?

A Who ?

Q Do you know Mr. Maebiue?

A Oh, I just met him for the first time

yesterday.

Q Oh, Okay. Okay.

Have you met anyone else from

Mr. Maebius's firm?

A I don't think so.

Q Okay. And did you meet with Mr. Maebius

yesterday to prepare for today's deposition?

A He came to the preparation that I was

doing with Counselor Hasper.

Q Okay. Who else was at that preparation?

A One other attorney from ETC. Shaun -~ I

can't remember his last name.

Q Okay. Anyone else?

A No.

Q And other than yesterday, were there

other meetings in —— that you had with counsel in

preparation for today's deposition?

A No.

Q About how long did you meet with counsel

A About nine hours.
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Q And prior to yesterday's meeting with

counsel, did you have telephone "n you know,

meetings by telephone or other means of

communication «" with counsel?

A A few with Counselor Delafield.

Q Okay. Other than Counselor Delafield,

anyone else?

A NO.

Q What else did you do to prepare for

today‘s deposition?

A I reread lots of documents, patents, prior

art, my own Declaration.

Q Did you search for prior art?

A Did I search for prior art?

I donit —~ I don't recall.

Q You don't know, one way or the other?

A No, I don‘t know, one way or the other.

Q Okay, Did you search for any papers,

articles, or documents that were relied upon in your

Declaration?

A Well, I already had a vast amount of

literature from the other cases. So I was already

fairly familiar with a massive volume of literature

and information relative to treprostinil. So

Q Did any of the articles that were
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WILLIAMS,

EHSKAPSUIICS

ROBERT on 08/26/2016

Q Okay.

your Declaration,

considered.

A Well, this isn‘t a list

Q Well, that's the

sir

A Okay.

Q Let me ask you: It

also reviewed a number of documents

as well as the materials

Declaration."

any other documents not described in

that you reviewed?

A NO.

Q Okay.

I am provided additional information

this proceeding, I may offer further

regarding the additional information.

 
attached to your Declaration —e let me rephrase.

Vere all of the articles attached to your

Declaration provided by counsel?

A I guess I'd need to look at my list of

exhibits. I don't remember. I‘d have to look -~

If you look at paragraph 28 of

there‘s a description of what you

only list you provided,

says there, ”I

in this case,

including all documents cited by SteadyMed and

I have cited in

Other than those documents, were there

that

You say in the last 'ent

or documents in

opinions

COKPORAIION

Page 41
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% Were you provided any additional
3 information or documents?

3 Q Okay. And, therefore, you will not be, I
i assume, offering further opinions regarding any

i additional information?

i A Not at this time.

é Q Okay. Was there anything that you asked

i for from counsel that you wanted to review?

i A I actually —— can I go back to a previous

i question you asked me?

i Q Absolutely.

i A You asked me if I —— if I did my own ——

3 any literature searching?

g 9 Yes, yes.

i A So I actually did pull up every single

i one of Dr. Winkler's publications.

5 Q Okay,
i A I did that myself. And I provided all of

5 those papers to counsel and looked through all of

3 his papers.

i Q Okay.

% A So that was a— so I would consider that a

3 literature search. It was actually a lot of work.

é Q Okay. He‘s written a lot of papers;
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right?

A That‘s all

Okay.

ofthe number Dr.

Q Okay.

7 o -- -,— -< - «v-1 _
A uC‘ it Welt: antearly,

View, a modest amount. But it

<.. 93 ['1
hundred papers, I think it v

Q Yeah. You know Dr.

A Yes, I do

Q In fact,

is that right?

I wouldn ' t

Dr. Winkler has a ——

firm called Cymedex, and he‘s

a half a dozen times

that came to hiswork on cases

we've certainly

CV. He obviously thinks I'm a

he’s been trying to find,

for his company that uses me.

Q Okay. The two

right?

 
Elisa Dreier Reporting Corp., U.S.

950 Third Avenue,

relative.

I've published maybe three or four times

Winkler.

from my point of

was still

Winkler;

you‘re together in a network

Characterize it

an expert witness head—hunting

contac

as a potential candidate to

company.

them materialized in a retained engagement,

talked on the phone.

very good expert,

you know,

of you know each other;

COKPORAIION
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A Oh, yes.

Q Yeah.

A Yeah. Organic chemistry is a small

community.

Q Yeah. Would you ea: Dr. Winkler's a

distinguished organic chemist?

A I think he's a very solid organic

chemist.

Q How does "solid" differ from

"distinguished“?

A So I would reserve the characterization

"distinguished" to be with more accolades, national

awards, and things like that, and I don't think he’s

 

quite hit that bar.

Q Okay. What about you? Have you hit that

bar?

A Very fortunately, yes, I would say so. I

got a major —— two major national CS awards

recently. I'm university distinguished professor,

Colorado State University, which is a lifetime

appointment, and there's only 12 in a campus of more

than 1,200 faculty.

Q Okay.

A I donit mean to disparage Dr. Winkler.

He's a very nice man, and he’s a very good chemist.
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Q Other than searching for Dr. Winkler’s

articles, do you recall any other documents that

were provided solely by you for use in this

proceeding?

A I provided counsel with some of my own

papers.

Q And what did those papers concern? Why

did you provide those?

A So I cited those in my Declaration that

had to do with how I have used the word "product" in

my own publications. And I also __ some of the

papers from —u that I found from Dr. Winkler, how he

also very, very __ in the very same way uses the

word "product" in his own publications.

Q Okay.

A So we use the word the same way.

Q Other than those papers which were

attached from you regarding the meaning of the word

"product," was there anything else that you provided

for use in this proceeding?

A Not that I can think, off the top of my

head.

Q When counsel provided you with the data

for appendices ”A" and "B," who did the calculations

based on those appendices?
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Q You didn‘t do the calculations?

A No. But I checked them.

Q Okay. As I understand it, one of your

main opinions here is that the product of the '393

patent has an average purity of percent, while 

the product of the Moriarty patent has an average

purity of 99.0 percent, approximately Is that ——

is that fair?

A There‘s more to it than that. Just the

overall purity. There's -lso impurity ——

significant impurity profile differences between the

product of the two patented processes

Q How are those different profiles

significant?

A In what context?

0 Well, are any of those impurities known

to be particularly harmful?

A We,l, by “harmful," what do you mean
 

"harmful"? In what context?

0 In any context.

A Well, I mean, in process chemistry, the

goal is to try to get as pure an API as poeSible

that is free of any type of extraneous impurities.

And so sometimes, depending on the API material,
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impurities may have deleterious biological

consequences; sometimes they don’t. Um

F3?[ F4}? . IDCllJIJZkCT?{;

Q Do any of the w" as far as you know, any

of these particular impurities have deleterious

biological consequences?

MS. HASPER: Objection. Beyond the scope

of his expert Declaration.

THE WITNESS: I’m not a clinician, so I

don't know.

BY MR. POLLACK:

Q You don“; know?

A I don't know.

Q Okay. So other than the percentage of

the impurities, if there’s no knowledge about the

biological deleterious effects of any of these

impurities, what difference does it make which ones

they are?

A 80 I think the stereoisomer impurities

would be the ones that a process chemist would be

particularly wary or. The dimer impurity and the

ethyl and methyl ester impurities are hydrolyzable

back to treprostinil to API.

So those are both ----- i guess,

operationally, you can recover, actually,
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treprostinil from those impurities if you needed to.

And, you know, in Vivo, they can be hydrolyzed in

treproetinil. So they're not going to have a

deleterious effect, presumably.

Q But no one knows that?

A Not for —— not that 1*ve seen

MS HASPER' Same objection.

BY MR. POLLACK;

Q Let me ask you this. If ~~ let‘s say the

difference in impurities between the ‘393 patent and

the Moriarty prior art patent was for the 

'393 — same numher you‘re relying on ------ and 99.5

for the Moriarty patent, how would that change

your ----- your ;pinion?

NS HASPER; Objection. Foundation.

THE WlTNESS: Well, -helt’s a lot more to

it than just the um and you're talking atjit

average ——

BY MR. POLLACK:

Q Average. Yeah.

A —— over ~—

Q Yeah. I‘ll give you average.

A 50, 100 batches or something like this?

Q Sure.

A Again, it s not just a simple matter of
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that one of the significant advantages of the “393

process is the elimination of chromatography, which

from a process chemist point of View is exceedingly

important because chromatography is expensive, it‘s

timewconsuming, it adds cost of goods, there's

safety issues, waste issues. And eliminating that

is a n— is always a very, very desirable goal.

So the ’393 process allows for the

elimination of chromatography in the preparation of

the final drug substance. So that's very important.

Q I don‘t see that opinion expressed in

your Declaration, though, air.

A Hmmm?

Q That opinion is not expressed in your

Declaration, is it?

A About the elimination of chromatography?

Q Yeah.

A l —— I think it's in there, and it‘s

certainly in the patent. The patent talks about the

advantages of the elimination of chromatography.

Q Okay, But in your opinion, you talk

about the difference in the impurities; correct?

A Yes. I certainly spend quite a bit of

time on the impurity profiles.

Q Right. okav.
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A The differences

Q If the difference in the quantitv of

impurities was only versus 99.5, how would that 

affect your Opinion?

Ms HASPER:

." __.F . .U 1
“HE ”iTNESS: at aCEuaiI'd have to look

data and impurity profiles You’re asking me a

hypothetical ——

BY MR, POLLACK:

Q Yes

A —— that I*m reticent to just give an

opinion on withQHt actually seeing what you're

talking about.

Q Well, you gave an opinion on the

difference between 99.0 and
 I’m trying to

understand how your opinion changes when it's 

versus 99.5.

theA Again, i would need to see data and

way in which the two proces5ts operate that rendered

the material of those relative impurities

Q So the 99.5 18
u

the Moriarty proct 5. Go:

'393 How would
 process.

your opinion change if those were the average

results?

NS A ked andHASPER: Objection.

United Thera
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answered.

TH L'IJ WlTNE S: So I would need to see theU]

distribution of actual impurities, and I would also

need to understand the process that resulted in

those materials.

BY MR, POLLACK:

Q What would you need to understand about

the process?

A Well, like the 5393 process I just

mentioned eliminates Chromatography. So

crystallization gets an incredibly pure salt.

Q Let me ask you this: The claims of the

“393 patent, you're allowed to do chromatog‘aphy and

praC1ice those claims; right?

A Yes.

Q Okay.

A But the patent enables you to eliminate

that step.

Q Okay. But the claims would include that

step; right?

A They can ——

Q Yeah.

A __ but again, the process —— very

important part of the process is that it enables you

to eliminate that step.
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Q The ——

A Ve've been going almost an hour, and my

63~year~old bladder is not as robust as it used to

be. So could we take a quick break?

MR. POLLACK: Absolutely. Absolutely.

“HE VIDEOGRAPHER: We are off the record.

The time is 10:18 A.M.

{Off the record)

THE VIDEOGRAPHER: We are back on the

record. The time is 10:25 A.M.

BY MR. POLLACK:

Q Welcome back, Dr. Williams. I have ~u

we’ve already marked as Williams Deposition

Exhibit 3 a patent ----- U.S. Patent No. 8,497,393, the

patent at issue in this proceeding.

(Exhibit 3 marked)

BY MR. POLLACK:

Q And I've marked as Williams Deposition

Exhibit 4, U.S. Patent 6,765,117, the Moriarty

tatent, also known as Exhibit 1003 in the

proceeding.

{Exhibit 4 marked)

BY MR. POLLACK:

Q If we could start with Deposition

Exhibit 4.
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This is the Moriarty patent; correct?

A Yes.

Q Okay. And you've -~ you've reviewed that

thoroughly for your opinion in this proceeding?

A Yes.

Q If you could turn to column —— columns 9

and 10. Do you see there's a COUQound toward the

bottom —— a compound 14? Do you see that?

A Yes.

Q Okay. And there's a step where it‘s

being turned into compound 15? Do you see that?

A Yes.

Q Okay. 1 wanted to compare that to the

claims in Exhibit 3, the ‘393 patent. And what I

want to know is whether or not that change from 14

to 15 ----- is that what the ”393 patent refers to as

"step (a)”?

A Okay. Which page of the '393 patent?

Q The claims are —_ they start at column

17 ——

A Oh, I’m sorry.

Q —— and then they go through to column 21.

A (Examining document) Okay. So your

question was, is the conversion of 14 to 15

A.

step (a): Is that your question?
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Q That's correct. Yes.

A Yes.

Q Okay. And my next question is: The

conversion from 15 to 16 in Exhibit 4, the '117

Moriarty patent, is that what is known as "step (b)"

in the claims of the '393 patent?

A Yes.

Q And looking at Exhibit 4, the '117

patent, this is showing a scheme for making

compounds of the type claimed in the ‘393 patent but

by the Moriarty method. Is that —— is that fair?

A Yes.

Q Okay. On pages 9 and 10, compound 16, is

that the final compound of the process? The

Moriarty process.

A Structure 16?

Q Yes.

A So that would be true where R1 is H. M

in brackets on both sides is 1. All three Ms are 1.

That would be treprostinil.

Q Treprostinil. But the ”393 patent has a

lot of other compounds to the final products; right?

A Yes.

Q Okay. Would that be a structure of final

products —e let me start again.
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Would structure 16 in the Moriarty

patent, Exhibit n" Deposition Exhibit 4 "u would

structure 16 be a structure of final compounds made

in, for example, claim 1 of the “393 patent?

A No, because there’s an additional step in

the “393 step (C):

Q The purification step?

A The contact and the product in step (b)

with a base to form a salt, which is then optionally

reactive with an acid to form the carboxylio acid

16.

Q Okay. Okay. So if you did step (1} all

the way through step (d) —— where step (d) is

optional, though, you would get a compound of 16?

A You said, step (1) throuqh D? What do

you mean?

 Q Sorrv L may have misspoken, then.

If you performed claim 1 through

step (d), you would get a compound of structure 16?

MS. HASPER; Objection. Mischaracterizes

Q I was just trying to understand your last

answer, but —*

950 Third Avenue, New York, NY 10022
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A Okay. So “a

Q n— we can move on.

A Structure 16, where 1 specify what the

*7
variables were, R1 and M, where R1 is n, and M is

the number 1, that structure would then be

treprostinil acid. And included in the Markush or

the more generic formula shown in claim 1, you would

get treprostinil after step (d).

Q Okay. 80 structure 16 would be included

in the products would you get in Claim 1 after

MS. HASPER: Objection. Mischaracterizes

the document.

TEE WITNESS: 30 included in the formula

18 -_ I think that's what you're referring to;

right? ln ~—

BY MR. POLLACK:

Q Yes, 1 ——

A 80 in formula 1 __ 18 where the

stereochemistry oi the secondary hydroxyl group,

there's a wavy line that has to be defined as

down —— would be a dashed line" And then these

other variables, Y1, W, M1, L1, R7 —— and I believe

that ----- I‘m certain, actually, that the definitions

they call out when you plug them in correctly reads

 
Page 56

 
Elisa Dreier Reporting Corp“, UES. Legal Support Company (212)557—5558

950 Third Avenue, New York, NY 10022

United Thera

|PR2020-00770

peutics EX2007

Page 1296 of 7335



IPR2020-00770 
United Therapeutics EX2007 

Page 1297 of 7335

k)

ID

(3".

ED

 

STEADYMED VS UNITED

EVIEIJIJIEZXD453, E{()}3E§l{17 {)1}

Q Okay.

you .

The structure

 
on the structure of treprostinil.

And I may have confused you.

referring to structure 1,

the very beginning of the claim,

:3

A Wait. So you’ve lost me now.

Q Right

A We‘re at column 17.

Q Yes

A On the ”393

Q Yeah.

A And you're asking me to look at structure

1; right?

Q You can look at anything you want to.

You referred to, just now, to structure 18, and that

shows the salt -n the base salt; right?

A Yes.

Q Okay.

A That's the salt.

Q Okay,

A And after D, you get to formula 1, the

treprostinil acid.

Q Right.

A Acid.

EHSKAPSUELCS COKPORAELON

08/26/2016 Page 57

Okay. I didn‘t want to confuse

was actually

r.\.
whi h is ----- just turn to

claim 1; right?

tructure Ss with the base; right?
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Q And 16 would be included in formula 1?

MS. HASPER: Objection. Mischaracterizes

the document.

BY MR. POLLACE:

Q The '117 patent?

A Well, the molecular structure of 16 reads

onto formula 1 where the variables are defined

appropriately ——

Q Okay.

A —— which the claim calls out.

Q okay. Looking at the a— looking at

columns 9 and 10, which show how to make

treprostinil in similar structures, do you see a

chromatography step?

A Well, I can see a chromatography step in

every step.

Q One could do it optionally?

A Yeah: And the way organic chemistry

works is that when you’re going through a synthesis

of this complexity the first time, every

intermediate product is typically isolated by

chromatography to get an analytical sample and

characterize it to get it as pure as possible for

analytical purposes. And then as you go from small

scale to large scale, one hopes to eliminate
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chromatography steps, and you take Cree material on

it or crystallize intermediates if they‘re

crystalline.

Q Okay. But here on pages 9 and "« column

9 and 10, the '117 patent, it doesn't say anything

about chromatography?

A Well, a person skilled in the art looking

at this would understand that this is just a

reaction scheme structure with no details. One

would need to look at the actual experimental ——

detailed experimental procedures for each step and

see if any of these steps require chromatography.

Q Okay. But as Moriarty lays out the

reac1ion here, chromatography may be optional, but

he doesn‘t —~ here on pages 9 and 10 ~— columns 9

and 10 require Chromatography; is that fair?

A Well, that's

MS. HASPER; Objection. Asked and

answered. Mischaracterizes the document.

THE WITNESS: There's not enough

information here. Again, I just said this is a

reaction scheme. One would need to look at the

actual published procedures, the experimental —— the

recipe, the detailed how to do each step.

1,,
///
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BY MR. POLLACK:

Q Let me ask yo this: The claims for the

“117 patent _- the claims, which is in the back at

columns 21 to 24 -----

A aka}

Q —— do the claims of the Moriarty patent

require a chromatography step?

A ho, I did not see the word

’ hromatography” in the Claims. u. I know that the

reality of doing synthesis like this, it does entail

chromatographic eparation.

Q Okay. Could we go back to your

Declaration? [hat’a thibit 2. I‘d like to turn to

paragraph 98 of ycur Declaration. It‘s on page 33.

In the last two sentences, those appear

to be the conclusion sentence of your paragraph.

And it says there, ”The treproetinil product of the

'303 patent has an average purity of percent,

while the Moriarty product has an average purity of

99.05 percent. Thus, the treprostinil product of

the ’393 patent has an average trity that

1% .7 percent higher than that of Moriartyis."

Do you see __ did I read that correctly?

A Yes.

Q Why ig that difference important to you?
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A Well, that's —— that‘s one important

difference. This is the overall average purity.

And then inside those numbers are the actual

characteristic impurity profiles that come along as

a signature of the synthesis. And the '393 pateit

process allows for elimination or significant

reduction of a significant number of those

impurities. And that's important.

Q Well, what if the reduction in each of

21

those impurities was only .04 percent? Why is that

important?

MS. HASPER: Objection. Foundation.

THE WITNESS: So you‘re —— I'm trying to

understand. This is a hypothetical question?

BY MR. POLLACK:

Q Hypothetical question.

A Okay. And so you’re asking me if the

difference between —— just re ~—

Q Just pick one impurity. Let's pick

1AU90. That‘s one of the impurities?

A Yes.

Q What is 1AU90?

A That's one of the stereoisomers.

Q Whi ch one ?

A There's 32 stereoisomers. I don't have
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the structure memorized, but I recall that it's a

stereoisomer. I

Q Okay.

A —~ but i'd have to check.

Q All right, .nything particularly

significant about that stereoieomer?

A Well, it's a carboxylic acid like

treprostinil. And so in terms of separating it from

the desired molecule, treprostinil, thatis a

challenging impurity to remove, beca11 e it has verv

similar PKA. Theyire both carboxylic acids. They

have the same molecular skeleton. They're just

different in stereochemistry.

0 But biologically, is there any difference

between lAUQO and trepro tinil?

MS. HASPER' Objection. Beyond the

U) C] O6 (D

ThE WLTNESS; I don’t know, but certainly

treprostinil is the biologically active principal

And I'm not aware of any biological data on anBb

But there may be some, but I'm not a biologist.

BY MR. POLL CK

Q That's not something yoa looked into?

A ho

United Thera
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Q You didn’t speak to anyone else working

on this case who looked into that?

A NO.

Q Did you speak to any ----- other than the

attorneys, did you speak to anyone else in working

on this case?

A NO.

Q And are you familiar with a Dr. Ruffolo

who submitted a Declaration in this case?

A I donit know him.

Q okay. You never spoke to him?

A NO.

Q Did you read his Declaration?

A Briefly and very recently.

Q Was that only in preparation for your

deposition?

A No. So that was part of the big n" sort

of master file that I saw, and I —— I briefly

scanned through his ~~ his Declaration”

Q Let me ask you; Did you read his

‘laration before you Signed and completed your
U (D 0

Declaration on July 6th?

A NO.

Q Okay. So it was only after um

A Only after.
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please.

THE REPORTER: Try to pause a little bit,

THE WITNESS- Iim sorry

BY MR. POLLACE:

0

BY MR. PO

fast talk

about the

to unders

before th

We both have that habit

”HE REPO‘TE‘, Yes, do you

THE WITNESS. I will try and speak much

Is that what you want?

Tad REPORT”_. Like that will happen.

LLACK

Are you originally from New York?

How did you guess?

I‘m a New Yorker, also. So we’re both

ers

Huntington.

I’m Brooklyn, lucky you.

But I hate the Yankees. Red Sox fan.

Oh, Mayor Bloomberg was right?

Lee me ask you —_ you make this point

versus the 99.05. I’m really trying 

tend, how far can the 99.05 number increase

at point is no longer that significant to

your opinion?

A

analYSi

You know, I didn't — I didn't do that

or consider —— consider that.
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0 Understand I'm asking you to just

consider that now

A I‘d need to look at data —- impurity

profiles and data

0 Let's say the impurity profiles were all

the same as we're seeing now, just the number has

changed. So if the number is changed, and they

change in SLCh a way that we go from 99.05 to 99.5,

how would that change your opinion?

MS HASPER; Objection. Incomplete

hypothetical. Beyond the scope.

THE WITNESQ Okay. So youire asking me,

again, sort of a make—believe Moriarty series of

batches that I’ve never seen. I haven’t seen any

such material. And Dr. Winkler didn’t produce any

Moriarty material batches, or he didn't do his own

experiments to show that he would get that. But,

again, 1 —— you know, i —— I'd —— I'd have to look

BY MR. POLLACK:

Q Let me ask you What if —w what if the

Moriarty batches —— the average value for the

Moriarty batches was —— the very same as your 

number there

MS. HASPER: Same objection.
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22

to 11‘

 
 

BY MR. POLLACK:

Q u- h;w would that Change your opinion?

HACPER'MS. Same objection,

BY MR. POLLACE:

iO
, J

o no difference in the puJity level.

HS, HASPER; Same objection.

Okay. So, again, I think

about overall impurity —— overall

total relatedpurity, which is percent,

plus unknownsubstances, which is known,

impurities —— so 1t' just not a simple matter of
U)

overall purity. You also have to look at the

impurity profiles, because that is the significant

difference in the product between the ’393 and the

Moriarty process,

BY MR POLLACK“

Q uO yoa're saying even if the overall

purity is the same, the distribution of those

impurities —~ which we don’t know anything aboat in

regard to their biological property —— but that

really matters? That's your opinion?

A That‘s my understanding, that in

product—by—process patents, the __ the new produc:

oy the new process has to have straotural,

functional differences And impurity profiles are
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structural differences.

Q Are there any functional differences,

though, between a material __ a new material which

has a impurity level ----- or purity level of‘ 

another material which has a purity level of, sav,

 
MS. HASPER. Objection. Beyond the

scope. Incomplete hypothetical

TEE WFTNESS: I don’t know, And, again,

the —— you know, the —— really, the significant

thing about the 5393 process is the elimination of

the chromatography. The way I View it, that's a

functional difference. it reduces cost of goods,

and solvent safetv So it’s ----- it’s not a

insignificant matters

BY MR POLLACK"

0 Let me esk you something: In the ----- if

fou go to the ’393 patent —— pick up Exhibit 3,

again —w there’s a claim 16. Do you see that claim?

0 It's in column 20.

o Now, do you have any patents?

A Yes.

Q Okay. You understand how patent claims
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STEADYMED VS UNITED EHSKAPSUTlCS COKPORAIlON

WILLIAMS, ROBERT on 08/26/2016

work; correct?

A eenerally.

Q Okay:

A I'm not a patent expert, but ~~

0 You know ww do yon know what an

independent and a dependent claim is?

A Yes

Q Okay. What's your understanding of what

a dependent Claim is?

MS HASPER; Obje.tion to this, that it

seeks a legal conclusion.

THE WITNESS Well, generally, a

dependent claim is 1_ follows an independent claim

and typically narrows down the scope of the

independent claim to a more ~~ some type or

parameter.

BY MR POLLACK:

Q It adds something the independent Claim

doesn‘t require; is that fair?

A Again, I'm not a lawyer. I don‘t know it

that’s uniquitously true, but that sounds

reasonable

o Is claim 16 —— is that a dependent claim?

A Yes It's dependent from claim 9.

IO 0W m W What is claim 16 adding?

950 Third Avenue, New York, NY 10022
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STEADYMED VS UNITED EHSKAPEUIlCS COKPORAIlON

WILLIAMS, ROBERT on 08/26/2016

MS. HASPER: Same objection.

THE WITNESS: So claim 16 says, "The

product is claim" ww

THE REPOlTER: Speak up, please.

BY MR. POLLACK:

Q If you could read more slowly. He's got

A ”The product of claim 9 wherein the

O H»process does not include purifying the compound

formula VI produced in step (a), which is the

nitrile."

Q What does that mean?

A So this is —— this claim is saying that

you to ----- you perform step (a) and then carry the

nitrile through to the next step without doing a

purification step, like a chromatography.

Q Okay. In your understanding, though,

does that mean that claim 9 could be carried through

with the chromatography?

A It could, but importantly, this patent

'1

and the processw that‘s being used eliminates that.

Q Right. But claim 9 doesn’t; right?

Claim 9, you can do the chromatography.

A You could if you wanted to. It seems

like a nonsensical thing to do when we know it works

  
Elisa Dreier Reporting Corp., U.S. Legal Support Company (212)557—5558
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STEADYMED VS UNITED EHSKAPEUIiCS COKPORAIiON

WILLIAMS, ROBERT on 08/26/2016

really great without.

Q But claim 9 does include with the

chromatography?

A It's agnostic as to chromatography;

right? Doesn't say, one way or the other.

Q Sure. But claim 16 is very specific.

That’s done without the chromatography; right?

A Yes”

Q So that means claim 9 includes both with

or without the chromatography; is that fair?

A Again, I'm not __ I'm not a patent

lawyer, so I'm not sure that that is necessarily the

way that's read.

Q What's your understanding?

A Yeah. Itis —~ I mean, it’s silent on

that issue. So

Q And based on that, what do you conclude

about whether chromatography is included in claim 9?

MS. HASPER: Objection to the extent it

seeks legal conclusion.

THE WlTNES‘: So, you know, I think a

person skilled in the art looking at this, again,

would be informed by the specification and column

15, a real»world Sukilogram example, says no column

for that step. Whereas in the prior art process,
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STEADYMED VS UNITED EHSKAPSUriCS COKPORAIiON

WILLIAMS, ROBERT on 08/26/2016

there's a purification column chromatography step.

U] o n"

F3?[ F4}? . I3C31JIJZXCT?{;

Q Let’s take a look at Claim 1.

Now, you'll agree with me that claim 1

also would include the chromatography; is that fair?

 A I don’t know if I would read in the

requirement for chromatography. It doesn't say

anything about it, It’s also ilent on that issue.
U;

Q But it couldn’t —— since it's silent and

there's a claim that says, "Don‘t use

choomatography," we could probably conclude that it

does include chromatography, just on basic logic?

A Yeah. I suppose it could, but we -----

again, the patent talks in several places about the

advantage of elimination of the Chromatography step.

Q Let me ask you: About how many compounds

do you think there are in claim 1?

A Oh, lots. i don't know the w— I don't

know the exact number.

Q “undreds of thousands? At least?

A Very likely. But Iim not sure.

Q Okay. So for all of those hundreds of

thousands of compounds, is there any information in

the “393 patent about whether those hundreds of

950 Third Avenue, New York, NY 10022
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STEADYMED VS UNITED EHSKAPEUIlCS COKPORAIlON

WILLIAMS, ROBERT on 08/26/2016

thousands of compounds will be pure without

chromatography?

A Well, the specification only deals with

treprostinil itself so that's the —" I guess the

important enabling example that‘s in the

specification of the patent. But the patent teaches

that if you applied this salt formation,

crystallization, that —— in this structural family,

one would have a reasonable expectation that you'd

also be able to crystallize and purify just as was

done for treprostinil.

Q Okay. You don't see any data in this

latent, though, about the purity of any of these

other thousands of compounds, do you?

A No. There's no data for the other

compounds, but there is really great data for

treprostinil.

o Now, do you understand that claim 9 also

includes treprostinil diethanolamine salt as a

product?

A Yes.

Q Okay. And, in fact, if I don't carry out

step (d), the optional step, and I use

diethanolamine as my salt, Iim going to get

treprostinil diethanolamine salts; correct?
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STEADYMED VS UNITED

WILLIAMS,

EHSKAPSUIlCS

ROBERT on 08/26/2016

S .A Ye

Q If don‘t carry out

claim include chromatography?

So your question is,

If I don‘t carry out

skilled in the art would form a 
Elisa Dreier Reporting Corp., U.S.

950 Third Avenue,

Let me rephrase my question.

be necessary to use chromatography?

A If _ ~~ so your question is, if you do

not carry out step (d) ~—

Q Right.

A ~— would it be necessary to use

chromatography?

Q Correct.

A So T would say that you‘re forming a

salt. And it's salts are perhaps the most

obnoxious compounds to purify by chromatography.

And it's very, very rare to, in fact, purify salts

by chromatography. So the whole reason a person

place is by trying to avoid chromatography,

:oa can crystallize salt. Salts —— and particularly

salts like this that are water soluble, that's the

whole purpose of forming the salt.

Q Okay. However, if i carry out steps (a)

COKPORAElON
LA)Page 3

step

if I do not carry

step (d), would it

salt in the first

a m .
Cause
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STEADYMED VS UNITED EHSKAPEUIlCS COKPORAIlON

WILLIAMS, ROBERT on 08/26/2016

through (c), the claim 9 allows me to do

Chromatography if I so wish; correct?

A Chromatography at which step? A? I

don't know where you're talking about.

Q At any of the steps.

A Well, could you, but the whole purpose of

this invention is to eliminate the chromatography

step.

Q Okay. By the way, you don‘t see in the

Claims where it says the invention is carried out

without the chromatography step, other than the one

claim, claim 15?

A No. But the spec also prominently talks

about the elimination of chromatography.

Q Okay.

A And a process chemist really would zero

in on that important advantage.

Q What can you tell me about the impurity

profile of the thousand? of compounds in claim 1?

MS. HASPER; Objection. Be‘ond the

THE WITNESS; I could tell you about the

impurity profile of one of the thousands of

compounds in claim 1, treprostinil, because l have

data on that.
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STEADYMED vs UNITED EHSKAPEUIlCS COKPORAIlON

WILLIAMS, ROBERT on 08/26/2016

BY MR. POLLACK:

Q Does any person of ordinary skill in the

art or any person of any skill in the art know

anything about the purity [sic] profile of the

thousands of compounds in claim 1, other than

treprostinil?

MS. HASPER: Objection. Beyond the

scope.

THE WITNESS: Well, because all the

structures that are called out under claim 1 have

the same molecular framework as treprostinil, one

would expect that the impurity profiles would very

likely be similar in that you'd have to

stereoisomeric impurities, and dimers, and esters,

and the triol and so on.

It's very similar types of species would

very likely be present, if you change the variables,

like added a carbon atom to the side chain, or what

have you.

BY MR. POLLACK:

D But some of the species would be

different; correct?

A What do you mean by ”different”?

Q Some of the impurities would be ones not

seen in treprostinil; correct?

950 Third Avenue, New York, NY 10022
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STEADYMED VS UNITED

WILLIAMS,

EHSKAPSUIlCS

ROBERT on 08/26/2016

COKPORAElON

MS. HASPER: Objection. Foundation.

THE WITNESS: Well, they would

necessarily be different because you've already

Changed the structure. So "m so if you Change even

by one carbon atom, now longer ~~ you can't get the

S
ame exact impurities from treprostinil because

you‘ve already changed the molecular structure to a

different molecule.

BY MR. POLLACi:

Q So all of those molecules would have

different impurity profiles from treprostinil; is

that fair?

MS. HASPTR Objection.

TEE WITNESS: So ----- I think "u I’m trying

to give a good answer here, that you would have

similar "— I guess you call them ”homologous series

of impurities," stereoisomerio impurities, that

would almost certainly be similar. SO they'd be the

like 1AU90 could be 1AU9O prime for another

compound, but it would be a similar stereoisomeric

impurity, beceuse they're made by the same kind of

chemical steps.

BY MR. POLLACK:

Q You referred to lAU90. Is that a name

used in the literature?
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STEADYMED VS UNITED EHSKAPSUEICS COKPORAEION

WILLIAMS, ROBERT on 08/26/2016 Page 77

A No. i think that's a UTC code number

for for that.

Q It's a secret code number; right?

A I don't know if it‘s secret or not. i

know that in Moriarty's GOC paper, he used UTwlS or

something, which is the United Therapeutics code

number. So that one wasn't secret. So I don't know

if they're secret or not.

A Not the

Q Okay.

Q Right. UT~15 is the published name for

treprostinil; correct?

A Yes.

Q Okay. But 1AU90, you've never seen that

in the literature; correct?

t I can recall.

None of the —— have you seen in

the literature where any of these impurities are

characterized?

A I don't recall.

What about in theQ

see any mention in Exhibit 3 of

present in any of the compounds

 
Elisa Dreier Reporting Corp., U.S.

950 Third Avenue,

“393 patent?

To make things a little

A No. I don’t believe

called out.

MR. POLLACK:

easier for us, I'm going to mark as s

30 you

 
what impurities are

in the ‘393 patent?

they're specifically

enarate'1.
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exhibits your appendices to your Declaration. I’m

going to mark Appendix A as Williams Deposition

Exhibit 5.

Williams Deposition Exhibit A

BY MR. POLLACK;

copies of your appendices A and B, respectively?

Appendix B is identical to the one submitted but

does not have the one correction that we made a: the

beginning of the deposition.

Exhibit C and make the correction on there by pen?

yours?

this one. 11 —— wait. i think lC’P this one.

Okay. So I’ve just crossed out that

 
(Exhibit 5 marked}

MR. POLLACK: And I'll mark Appendix B as

(Exhibit 6 marked)

Q If you could ust verify for me that
.4.J

eposition Exhibits 5 and 6 are true and accurate

A (Examining documents)

(Brief pause

Okay. Appendix A is identical And

9 Could you do me a favor? Could you take

A Okay i don't have a pen Can I borrow

And I think it was —— oh I think it's

 

IO M9kay I’d like to turn to Exhibit 5.
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WILLIAMS,

That's

says,

A

Q

create

this?

Do you

A

Q

entrie

that y

recall

And th

IO

 
 

EHSKAPSUflCS

ROBERT on 08/26/2016

Appendix A.

Okay.

Okay:

column.

"Data Source"?

Yes.

Okay.

d for you —— right?

So the first

em ----- one, two, three,

eight, nine, ten ——

from an exhibit

see that?

w!
res.

Okay. And then after that, all of the

s are included in an exhibit called "2036”

ou attached to your Declaration, Do you

that?

Well, no. I think it’s 2fl53, page 19.

en Exhibit 2036. So there's two ——

But those were identical; right?

Okay.

The 2053 and 2036,

And I want to look at your Data

Do you see you have a

This is a column

—— and then you checked

—— well,

four,

the first

called "

did you check that,

COKPORAflON

Page 79

column that

that couneel

let's

five, six,

ten entries are

1—|
exhibit 052."  
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STEADYMED vs UNITED

WILLIAMS, ROBERT on 08/26/2016

Deposition Exhibit 7 what was fo

"Exhibit 2036."

(Exhibit 7 marked)

BY MR. POLLACK:

Q Did you review in det

Certificates of Analysis in Exhi

A I laid my eyes on eve

cross—checked some of them in de

 
Elisa Dreier Reporting Corp“, UHS.

950 Third Avenue,

that they were identical?

A I don’t recall right now.

Q Okay: Let me say, I Also misspoke as

well.

If you look on page 44, there are two

samples, UT—lS—OIIOOI and UT—15—02OIOI, about four

and five rows up f‘om the bottom? Do you see where

I'm reading?

A Hmm — hmm .

Q Okay. Those two were listed as —— wait.

Did I —— I think I did —— as just being from 2053;

is that correct?

A That's what it says, yeah.

Q Okay. But all of the other ones are in

both 2053 and 2036; is that fair?

A Yes.

MR. POLLACK: Okay. If we can mark as

New York, NY

EHSKAPSUEICS COKPORAEION

Page 80

rmerly called

ail all of the

bit 2036?

and Iry page,

tail. I didn't look
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Q

A

seemed

Q

A 
added to the

 
EHSKAPSUElCS COKPORAElON

, ROBERT on 08/26/2016

at every number on every batch record.

Okay. You didn't compare each one to

make sure it was correct on your table?

I said T spotmchecked them, and they all

fine.

Okay. By spot—checking, though, you

didn’t do every single one, you

A I didn't do every single one. 1 just

randomly picked and found no errors.

Q Okay. Did you calculate what the average

purity was of the samples in Exhibit 2036?

A Well, counsel did the calculation. And

that's the summary at the bottom.

Q That's all of the samples; right? That’s

2036 and 2052 and 2053; correct?

A Yes.

Q Okay. Did you calculate just what it

would sum up to in 2036?

So, in other words, eliminating the 2052,

the development batches is what you're asking?
,.,

Q res.

A No.

Q Why —— do you have an understanding why

2052 was added ----- why the samples from 2052 were

samples from 2036?

Page 81
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STEADYMED VS UNITED EHSKAPSUrlCS COKPORAIlON

WILLIAMS, ROBERT on 08/26/2016 Page 82

A Yes, because we also added development

batches for the ’393 process. And we ------ and I

thought that the fairest comparison was to look at

the development batches that were used in UTC’s

development of the Moriarty process and the

development batches from the '393 as well. I

thought that was the fairest comparison.

Q That was your idea or counsel's idea?

A We discussed it. I —~ l don't remember

if who —— who came up with the first idea, but we

agreed this was a reasonable thing to do.

Q Okay. Guess what? Ms. Choksi did the

calculation for us, so I'm going to provide that to

you

So I'm going to mark as Williams

Deposition Exhibit 8 a chart of all of the purities

and total related impurities from the Appendix A,

Deposition Exhibit 5.

(Exhibit 8 marked}

BY MR. POLLACK:

Q And I’m also going to mark ~~ just so you

can see how we created this —— I'm going to mark as

Deposition Exhibit 9 a Chart containing all samples,

including the ones from 2052.

(Exhibit 9 marked)

  
Elisa Dreier Reporting Corp“, UES. Legal Support Company (212)557—5558

950 Third Avenue, New York, NY 10022

|PR2020-00770

United Therapeutics EX2007

Page 1322 of 7335



IPR2020-00770 
United Therapeutics EX2007 

Page 1323 of 7335

k)

ID

(3".

ED

 

STEADYMED VS UNITED EHSKAPEUILCS COKPORAILON

WILLIAMS, ROBERT on 08/26/2016

BY MR. POLLACK:

Q What we've done here is, we've just

marked in highlighting which ones are from 2052.

And so what we’ve done here is, we’ve used all of

the samples that you did, and we also used the HPLC
-r

analysis. Do you know what i mean by that?

A Why don!t you explain.

Q Yeah. It you look at, for example, 2736,

Deposition Exhibit 7 ~— let's go to the third page

of the document, the one that says, "Page 3 of 3."

And on the bottom, it says —— well, it says,

"Page 3" at the bottom center. Do you see where Iim

looking?

A Hmm -- hmm .

Q Okay. Now, do you see there's a ww it

says, "Test," and there’s a number, "Assay HPLC."

Do you see that?

A Yes.

Q And do you see it says, "98.4“?

A Yes.

Q Okay, So what we’ve done on this Chart

is, weave put in all of those values as well. Do

you see where it says, ”Assay Purity"?

A Okay. Which »»»»»

Q You can pick either 8 or 9. The only

 
LA)Page 8
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WILLIAMS, ROBERT on 08/26/2016

difference is, we highlighted the ones from 2052 on

9.

A Okay.

Q Okay. So do you understand what I mean

by the HPLC assay?

A So this one corresponds to ——

Q Let!s see. This one here that we’re

looking at is lot UT15—99H001. Do you see that on

Exhibit 2036?

A Yes. So that’s entry 11; right?

Q That's correct.

A Okay.

Q Okay. ls that number recorded fairly?

A It appears to be.

Q Okay. And what we've done at the end is,

we've taken —" we'll let you go through,

electronically, these spreadsheets ----- we’ve taken

all the data you used, and we did an average, as did

you, and we got 99.0 by both methods, whether you

use the HPLC assay, or what I'm calling "implied

purity" where you subtract the t tal related

substances.

A Wait. What __

Q On the very last page of either document.

A Oh.
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STEADYMED VS UNITED EHSKAPSUriCS COKPORAIiON

WILLIAMS, ROBERT on 08/26/2016 Page 85

Q Do you see that?

A Yes.

Q Okay: That's the same number you got;

correct? Appendix A.

A Yes. Basically the same.

Q Okay. Now what I'm going to mark as

Deposition Exhibit 10 is the same document, except

with the first ten samples, the ones that came from

Exhibit 2052 removed.

(Exhibit 10 marked)

BY MR. POLLACK:

Q If you would verify for me that

Exhibit 10 is the same as 8 or 9 except with the

highlighted exhibit ------ lots removed.

A Okay. That appears to be the case.

Q Okay. And then what we did is, we ----- we

did the same thing you did. We took the average,

but we did it two ways“ We did it with the HPLC

assay —w

A Hmm—hmm.

Q —— so taking each of those numbers from

2036. You understand what I'm referring to?

A Yes.

Q And we also did it the way you did it,

subtracting the total related substances from 100.
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..

176911119“.

ave rage

(O

prefer,

7‘n

,—
Q

from 100,

A

O

A

is i

Q

want to call it ”purit‘,"

100

A

,-
Q

sample?

A

of our

was

the result

don’t ——

minus the total

Okay. If you look on page 5, there's the

average. Do you see that?

see that the HPLC assay —- the

 

I see that.

Okay. Instead of 99.0. Do you see that?

Hmm — hmm .

Add doing it your way, the way yea

was 99.5. Do you see that?

What do you mean

Subtracting the total related substances

the average was 99.5.

Okay.

DO you see that?

I’m not sure what this imglied impurity

I don't —— what‘s implied impurity?

So that’s the language I'm using. If you

that's fine. it is the

related substances.

Okay.

How did you calculate the purity of each

substances isOkay So the total related
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STEADYMED VS UNITED i'Hih’APrfiUi’lCS COKPORAi’lON

WILJJIZXIVIS, ROSERT on 08/26/2016 Page 87

the —— the sum of the known impurities plus the

unknown impurities.

Q Is it?

A That's my understanding.

Q Well, let's take ~~ let‘s take, for

example —— let's go to the top of page 44; all

right? So there’s all of the impurities, and that

sum is .4. Do you see that in the right?

A Yes.

Q Okay. Now, do you get .4 when :Qu add

all those numbers up?

A I have to do the calculation. Can I use

my phone ——

Q Absolutely.

A —~ here? (Using phone).

MS. HASPER: Counsel, while Dr. Williams

 
does the math, may I ask a question to Clarify

something, perhaps to avoid an extraneous objection?

You introduced Exhibit 10 and said that

the highlighted rows had been removed. 1 noticed

highlighting on two rows. Is that merely a printing

error, or is that ——

MR. POLLACK: Those are just simply ——

I‘ll point that out to him. Those are simply the

highlighted two rows from Exhibit 2053. Different
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WILLIAMS,

VS UNITED

ROBERT on 08/26/2016

 
Elisa Dreier Reporting Corp., U.S.

950 Third Avenue,

exhibit.

fiS. HASPER: They’re not also in 2036?

MR. POLLACK; -36. Correct.

MS. HASPER: All right. Thank you.

THE WITNESS: SO that line —u we're

talking about the top line on the top of page 44?

BY MR. POLLACK:

Q Correct.

A Let me check this again. First time I

got .55

Q That's what I get. But please feel free

to do it again.

A Okay. So it's —— I get .55, the addition

of those.

Q Yes.

A Known "~ and those are all known

impurities, T believe.

Q Right. And then the total related

subrtances is .4?

A So I believe the reason that the —— that

the numbers don‘t add up is that the __ the —w wheit

the amount of impurity was less than .05, a number

of .05 was put. So it*s —— it“s estimated

conservatively high. But the actual total, which

comes from, I believe, these batch documents, is

EHSKAPSUElCS COKPORAElON

Page 88
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STEADYMED VS UNITED EHSKAPEUIlCS COKPORAElON

WILLIAMS, ROBERT on 08/26/2016 Page 89

what’s in this column.4.

Q Right. But, in fact, what's in that

column is not the sum of the known impurities listed

in your prior columns; correct?

A Again, I just explained what ~w is there

any confusion to what I just said?

Q Yes.

A Hmmm?

Q Yes, there is. The —~ you said earlier

that the sum of total related substances was the sum

A.

of each of the known impurities; correct:

A And unknown impurities.

Q And unknown impuritieg_

A Yes.

Q Okay.

(Mr. Snader entered the deposition at

11:24 A.M.)

BY MR. POLLACK;

Q And here we see that summing those up.

they don’t equal the same number; correct?

A So maybe the place to go is the source

document here. This is 20 —— so the source document

at page 36 shows total related substances as

Q I see that.
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A So that's __ that's —— where these

numbers came from. They weren't from the linear

addition here (Indicating),

Q Right.

A Yeah.

Q Okay. We‘re both agreed on that; right?

A Yeah.

Q Okay. And, actually, your way of putting

in what the total related substances are for

compounds that are not detected or ones which are

less than .05, that's sort of arbitrary, isnlt it?

A No. Arbitrary?

Q Well, you could have done instead of .05,

you could have made it zero for example; right?

A Yeah. So I was conservative and

estimated on the high side. 80 less than .05 could

Q And, actually, putting it on the high

side, that makes the purity lower, doesn't it? It

A Yes. And I did the same thing for the

“393 process batches. So they —— so the same —— to

be fair, that same conservative method was used to

compare both.
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IO 0W m< FD H (D m

when - the batches 2036

the ones from 2053,

the average value is either

HPLC analysis or a total

total related substances

who, then, decided to go

pieces of data to try to

993

A I sort of don’

characterized that,

done deliberately to make the Moriarty process look

worse than it is

Q Really?

development batches from

looked at develovmeht

you know,

or drop them out,

two processes are different;

"us: look at the overall

purity; yoa have to look

of the impurities.

unexpectedly okay?

crystallization of the salt,

what l

are i

caus

That's

A So what we did was,

hat

either way —— l

the impurity profileo between the

Because the “393

because of

want to know: So

all done by Magellan, even

nclhded to make an average,

percent pure for 

or ”5 percent impurities by

What _ want to know is,

out and find ten other

drag that number lower to

t like the way you just

e 1t seends like this was

not really fair.

we looked at

the '39}, and we also

ches from Moriarty. And,

mean, if you put them in

okay? So you can't

total related substances

at the actual distribution

process

removes stereoisomeric
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impurities —— two of them completely —— and leaving

only the very small amount of the enanticmer, which

 

Q Okay.

A So just doing these ~~ these overall

impurity comparisons and percentages, I don't think

is - is valid.

Q But you actually submitted this to the

Patent and Trademark Office and told them that that

was one of the significant differences between

Moriarty and the '393 process that the purity was

11
99.0 versus isn’t that true

 

A I didn’t submit anything to the Patent

and Trademark Office.

0 You understand this is your Declaration

that you signed.

A Yes.

Q That was suomitted to the Patent and

Trademark Office. You understand that?

A I thought you were talking about the ——

the batch records.

Q Well, those are submitted as well.

A Yeah

Q You understand that —

’ /
///
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(lndi cernible crosstalk)

[4
LI]T WlTNESS: I'm sorry. I don‘t

i

understand where you‘re —-

BY MR. POLLACE‘

0 You understand your Declaration?

A Yeah.

Q That it was used as evidence at the

Patent and Trademark Office in this proceeding You

understand that; right?

A Yes

Q okay. And in that Declaration, you

represented to the Patent and Trademark Office that

the difference between Moriarty a- one of the

differences between Moriarty and the ‘39? yatent was

that Moriarty produced an average of only 99 0,

while the “393 patent produced an average 

You recall saying that; right?

A Yes

Q Okay. And now what we‘re seeing is, if

we take only the data, the two data aets, created by

Magellan, one for the ”393 and one for the Moriarty

process, In fact, the numbers are and  

A But, again, you5re talking about the

overall purity. Youire not talking aaout impurity

profile
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Q Sure. i understand. I‘m not disagreeing

with you on that I‘m just saying, yru told the

Patent Office that these two differed. And one of

the ways they differed was one was 99.0 and the

Howother was Now we see that both are
  

does that jive with acceptable scientific conduct?

A Well, +'he ----- again the ‘393 hatches were

produced without chromatogr,phv. So you could

repurify and purify anything you want —_

Q Of course“

A —— by chromatography to percent

if you wanted to —

o Right

A ----- okav' ------ but, you know, in largenscale

manufacturing, that's not practical. It‘s not

economical. It‘s not safe. It‘s not

environmentally aphropriate; okay9 So ----- but,

again, 1 think the —— what l was focused on wao

looking at —~ the —- the —— the structural

differences between the impurities between the two

0
processea is diffeitnt And that is not reflected

1'

in the overall purity, no matter however you want to

eliminate batches, and cherry—pick batches or

however you want to do that.

O You'd agree with me somebody here

United Thera
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cherry—picked some batches, didn’t they?

A No, I don't think so

Q You don‘t think somebody added 10 batches

to take the number down from to 99.0?
 

A No We —~ my understanding is, we asked

for —— these were all the batches we could find

t' 11in}: records for. And these were the same ------

these are the same 56 batches that were used by

Dr Aristoff in the ~~ the Sandoz litigation.

THE VIDEOGRAPHER: Sorry to interrupt, we

have five minutes of Video left.

MR POLLACK: Why don't we take a short

break.

TEE WITNESCI Sure,

MR. POLLACK: Whatever you want.

THE WlTNESS: Yeah. 15 minutes? I need

a kathroom break, anyway.

THE \HDEOGRAPHER; This ends Media No. l

in the deposition of Robert M. Williams, Ph.D. The

time is 11:32 A.M

(Off the record)
 

THE ViDhOGRAPHER; This begins Media

No. 2 in the deposition of Robert M. Williams, Ph.D.

We are back on the record. The time is 11:53 A.M.

IVR \[ADER And thi sU) Shaun Snader,ILS
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United The - tt cs Corporation, Washington, D.C.,

counsel for patent owner.

BY MR . POLLAK V

Q Welcome back, Dr. hilliams

A Hmm—hmm.

Q During the break, did you speak to

counsel about this case, the deposition, or any

any matter having to do with treprostinil?

A No. Ne talked about golf, hotels, and

restaurants.

Q Okay If you can go back to your

Exhibit 2 ----- that's your Declaration.

A Okay

u If you turn to paragraph 98, you see

there, it says, "The treprostinil product of the

’39; patent has an average purity of percent,

while the Moriarty product has an average purity of

99.05." Do you see that statement?

A 1 see that statement.

Q And then you say, ”Thus, the treprostinil

product of the ‘393 patent has an average purity

that is .7 percent higher than that of MoriartyFS.”

Do you see that statement?

A Yes, i do.

Q And you understand that those statements
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WILLIAMS, ROBERT on 08/26/2016

were given to the Patent and Trademark Office *—

right? ----- in this proceeding?

A Yes,

Q Are those statements not important to

your opinion?

 

A They're important“ But if we also read

above, I say, "It is clear the treprostinil product

produced by the '393 patent process has a markedly

different impurity profile than the treprostinil

product of the Moriarty prior—art process and as

such is physically distinct from the prioreart

product.”

So my opinion in total is important in

paragraph 98, not just that one little aspect,

Q Okay. Although, I know that one little

aspect is the ----- what's called a ”conclusory

sentence"?

A I don't know if I would label that as the

final conclusion.

Q Even though it follows the word, "Thus”?

Begins with the word, "Thus"?

A Well, I sort of begin the paxagraph, ".

from these data." That’s also —— I'm making a

1.
conclusion abour the impurity profile. So I'm

(

actually making two different important conclusions
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in this paragraph. So the overall purity, and I

think very significantly, the impurity profile,

whith is different. That's the structural

difference.

Q BHt it seems like you made the impurity

profile point in paragraph 97, isn‘t that right?

A Let me just read that

Well, T talked about the differences in

impurity ~— i talked about salient features of the

impurity profile for the F393 patent process in

paragraph 97.

O Now, you said that the statement about

the ve‘sus the 99.5 was also important. Why 

was it important ‘0 yu r )pinion?

A Well, it shows that in addition —~ in

addition to the differences in impurity profile, the

structural differences is also an overall purity

difference,

Q and why didn't you think that was

important?

A 6:11, because you’re looking at various

aspects of the product. The overall purity, as well

as the detailed components of the impurities.

Q Yeah. So why was the overall purity

important for distinguishing —e if it was e— for
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WILLIAMS, ROBERT on 08/26/2016

distinguishing the '393 product from the Moriarty

product?

A Well, the Moriarty product, again,

involves a very timemconsuming, expensive

you’d get an even worse product. So you have to

perform that step, which is very, very deleterious

in so many ways, as we discussed earlier. And so

you still want to have a high overall purity. But

it’s also important to recognize that there is a

difference in the individual impurities between the

two processes. And the data shows that so

incredibly clearly.

Q Let me ask you n" you have a

paragraph 103, if you go a couple pages later. And

you see there, again, you talk about the difference

in purity between Moriarty or Phares and the '393

patent“ Do you see that?

A 80 this is with regard to the

treprostinil diethanolamine salt?

Q Yes. The first sentence is, but further

down, you say, "Regardless of the purity identified

in Moriarty, a further analysis of all batches made

by the Moriarty process up to the time of the

reference itself, reveals an average purity of

 
chromatography. And if that step weren't conducted,

Page 99
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99.05 percent, while the average purity of the ’393

patent batches is " Do you see that sentence? 

A I see that.

Q Okay. And that's referring to the

treprostinil free acid; correct?

A Um, so the —— the percent, this is 

the 121 iatches in the table that i have. And that

includes some batches of just salt, but most of them

are ac1d

Q 00 you actually looked at both salt and

acid in your analysis?

Yes. And the salt is amazing. The salt:13!

13 just stunningly pure.

C Salt, in fact, is somehow purer than the

free acid, isn't it?

A That‘s correct.

0 Even though the last acidification step

hasn't been performed?

A On the salt

MS. HASPER; Objection.

BY MR. POLLACK:

Q On the salt

A Sorry.

Q Yes.

NS HASPER. Objection. Mischaracterizes

United Thera
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the document.

Th L'IJ WlTNESS“ Yeah. So at the salt

stage, the step (d) has not been performed”

BY MR. POLLACE‘

0 Right a

Why did you think it was important in

this one paragraph ----- 103 that‘s ano‘t the salt t

point out the diffierences in the purity of 99.05

in the prior art versus the patent? 

and I've already given you have the answer. So

you‘re asking me the same question over and over.

Q So what's the answer?

VS HASPER: ObJection. Asked and

answered,

THE WlTNESS" l told you that the overall

purity is important, but I also looked at the

individual components of the impurities. And

they're different.

BY MR. POLLACK:

0 Okay, Since it is an important point

that the overall purity is important, isn't it a

problem for your opinion if data points were

Cherryupicked to try to bring the actual purity down

from to 99.0?
 

A 00 you‘ve already asked me this question

O
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MS. HASPER: Objection. Mischaracterizes

his testimony and the document.

THE WITNESS; NO. 80 I —— I -- I don't

like your question, because it's ~— it's accusatory

and mischaracterizes the analysis that I did that I

thought was very fair. I included development

batches for both the Moriarty process, and I also

included development batches tor the '393 process.

'1
So the development batche— for the '393 are also

I

poorer than the later commercial batches. And so by

the same token, those numbers bring down the average

purity of the !3.93 process. So I thought I was

being very fair.

BY MR. POLLACK:

Q Oh, really? To bring it down when itis

, even with those batches?

What did it bring it down from?

A Well, i didn't —— i didn't do the

calculation to eliminate those. I included both.

But it you did eliminate the development batches, it

would certainly improve the overall purity of the

'393 batches.

MR. POLLACK: I“m going to mark as

Williams Deposition Exhibit 11 a document known as

"Exhibit 2052” in the case, the UT—lB injection

United Thera
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STEADYMED VS UNITED EHSKAPSUIlCS COKPORAIlON

WILLIAMS, ROBERT on 08/26/2016

drug—substance chemistry manufacturing and controls

submission for an NDA No. 21n272.

{Exhibit 11 marked)

MS. HASPER: And just to let you know, my

realtime has not been working since we came back

from the break.

THE REPORTER: Off the reco‘d.

THE VIDEOGRAPHER; Off the record. The

time is 12:03 P.M,

(Off the record)

THE VIDEOGRAPHER: We are back on the

record. The time is 12:05 P.M.

BY MR. POLLACK:

Q All right, Dr. Williams, I‘ve put in

front of you the Exhibit 2052, which is the source

of the ten additional data points you added to your

analysis. Is this 2052 the document that you relied

upon?

A (Examining document} Yes.

Q Okay. Now, if you would turn to what’s

called at the bottom of the document in the center,

“Page 2“"?

A Okay.

Q Are these the lots that you added to the

analysis of the average purity of the Moriarty

950 Third Avenue, New York, NY 10022

United Thera

C) LA)Page 1

 
Elisa Dreier Reporting Corp“, UHS. Legal Support Company (212)557—5558

|PR2020-00770

peutics EX2007

Page 1343 of 7335



IPR2020-00770 
United Therapeutics EX2007 

Page 1344 of 7335

k)

ID

(3".

ED

 
 

STEADYMED VS UNITED EHSKAPEUIICS COKPORAIION

WILLIAMS, ROBERT on 08/26/2016

process?

MS. HASPER: Objection. Mischaracterizes

his testimony and the documents‘

IhE WITNESS: o I don't think I wouldU3

agree with the way you phrased your question w— that

I added these; I was given all of the data

together.

BY MR. POLLACK;

D By counsel?

A Yes.

Q Hmm—hmm.

A So there was no importing separately

these batches to try and obfuscate the data.

Q Right. 'Cause counsel had already

calculated the average value so that you iust

Checked that calculation; correct?

A Yes. I checked the calculation, and we

did the same thing for the ‘393 batches, We

added —w the development batches were there to do a

fair comparison.

Q When you did the check of the

calculation, you didn’t say; Hey, why are we adding

that other exhibit? Let me see how these numbers

come out if I just use the set that was presented as

existent 2036.

950 Third Avenue, New York, NY 10022
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MS HASP+R Objection.

BY MR. POLLACK:

Q You didn't do that; right?

 

MS. HiRPER: Objection. Mischaracterizes

the document and the testimony.

“HE WITNLDS: So i didn‘t do a separate

calculation. T certainly looked at the charts, th

exhibits. And either way you slice it, if you wan

to include the development b tchet, or you want to
93

exclude them, my opinion does not Change; okay?

Because with the —— with the —e the Moriarty

process, you're starting with an inferior process.

So the development batches were not as

nice as the development r‘atches that you started

with the ‘393, 'cause it’s a better, distinct,

process, okay? But even if you wanted LO eliminat

both of them either way, the impurity profiles are

different. And the 39:, no matter how you slice

it, gives you a superior product, a different

product.

BY MR. POLLACK:

Okay. But one part of your opinion ——
K

and you definitely stated this a number of places

your Declaration ----- was that the Moriarty process

gave you 99.0 while the ’393 process gave

E

t

e

1151
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right? [hat was one opinion that you stated?

A That‘s one aspect of my apinion.

Q It's one opinion that you stated?

A One aspect of my opinion.

0 Looking now and seeing that certain of

the data points were added from these older

development matches and that b‘ought down the purity

do you want to now remove just 

that one aspect of your opinion?

MS HASPER; Objection. Mischaracterizee

his testimony and the documents

THE WITNESS: No, because, yo1 know, the

development batches are compared fairly to

develapment rat‘hes between two processes, okay?

So, again, we're looking at an average of many, many

batches over time. And so what i did not do is, l

did not cherrympick a single batch from the ’393 and

compared it to a single batch of the Moriarty

process So l thought it was much more significant

to look at the overall picture. And I think my

report very fairly and accurately provides the

overall picture with the exception of that one

duplicate entry, which doesn't change the number

very much.

///
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BY MR. POLLACK:

Q Let's think about it this way: So 46

batches show an average value for the purity of

And 10 batches bring that number down to

Is it not true that, fairly, one should

take the 46 rather than thrawing in 10 eutliere?

  
sn't that how science is done?

MS HASPER: Objection, Mischaracterizes

the documents

THE WITNESS: No. I don’ t, __ I don” t

agree.

BY MR. POLLACK:

Q Let’s take a look at this page 25 that I

asked you to look at in Exhibit ll. The dates of

manufacture of these lots ------ do you see them?

 
There's a line that says, “Date of Manufacture."

A Okay

Q The first two lots are dated in 19 __

they’re both in 1986 My eyes are a little weak,

but 1 think one‘s July 198:, and the other one is

August 198‘? DO you see that?

A Okay

Q And then the next batches are all dated

in —— their date of manufacture is either 1997 or
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STEADYMED VS UNITED IHSKAPSUElCS COKPORAILON

WILLIAMS, ROBERT on 08/26/2016 Page 108

g 1998; correct?
i A Yes.

5 MR. POLLACK; Iim going to mark as

S Williams Deposition Exhibit 12 a document known in
i this case as ”Exhibit 1004," which is the Moriarty

g Journal of Organic Chemistry Article,

: (Exhibit 12 marked)

é BY MR. POLLACK;

i Q And can you verify for me that Exhibit 12

i is the Moriarty article thatis prior art that weave

i been referring to in this deposition?
i A Yes.

g Q What's the date on the Moriarty article?

i A 2t04.

i Q Okay. What date was it received by the

i journal?

i A June 5th, 2003.

i Q Okay: How many years after was this

i article published compared to when these lot<w were

5 manufactured in —— sorry” Let me ask my question

3 again.

i How many years are there between the lots

% described in Exhibit 2052 and the Moriarty article?

: MS. HASPER: Objection. Vague.

é Relevanc,.

Elisa Dreier Reporting Corp“, UHS. Legal Support Company (212)557—5558
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STEADYMED VS UNITED

WILLIAMS,

EHSKAPSUElCS COKPORAElON

ROBERT on 08/26/2016 Page 109

THE WITNESS: SO the earliest ** the

earliest date is July of '86 to 2003. Is that «n is

that the year-epread that you're asking me about?

BY MR. POLLACE:

Q Yearuepread. Right. Okay.

Many of the lots are from 1998 and 1999?

A So there‘s the date of manufacture and

date of testing

Q I'm asking the date of manufacture,

A Yes.

Q Isn't that what's relevant here, date of

manufacture?

A Relevant e— relevant to what?

Q Relevant to ----- I'll withdraw that

question.

Okay. So, for example, one of the lots

you included ----- and you’re free to look at your

chart —— is lot No LRX97J01, made in October 1997.

Do you see that?

A I see that.

Q Okay, That is seven years before the

Moriarty article was published?

A Yes.

Q Okay. Let me ask you: Thereis two lets

you didn’t include in your analysis. They're the

  
Elisa Dreier Reporting Corp., U.S.
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STEADYMED VS UNITED EHSKAPEUTiCS COKPORATiON

WILLIAMS, ROBERT on 08/26/2016

two that are made by —— you see there's also a line

that says ”Manufacturer"; correct? On the top?

A Yes,

Q Okay. And "" by the way, none of these

lotc that are on page 25 were manufactured by United

Therapeutics; correct?

A So I believe that Steroids and SynQuest

are contract manufacturers that were making the drug

for United Therapeutics.

Q Right, It wasn't made by United

Therapeutics itself?

A I'm not really privy to the detailed

relationship between United Therapeutics and its

suppliers. But if a supplier is making the drug for

UTC, I believe that UTC would be the ~— you know,

ultimately be the manufacturer.

Q Okay. Do you know who makes treprostinil

now for United Therapeutics?

A I know that there's suppliers that __

different suppliers that make different —— do

different parts of the synthesis, but I‘m actually

not sure of the whole picture of how —— who's

contributing what pieces, what companies.

Q Okay. Now, you understand the first two

lots were made by Upjohn back in the '80s; correct?
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STEADYMED VS UNITED EHSKAPSUELCS COKPORAILON

  
WILLIAMS, ROBERT on 08/26/2016 Page lll

% A Yes.
i Q Okay. And you'll agree with me that it

5 can't be the case that way back in the '805, Upjohn

; was using the Moriarty process; correct?
i A No. It's not possible.

g Q Okay. Now, do you notice that there’s a

: footnote __ itls a little hard to read the typeface

é is small —— it’s footnote 4. Do you see that

% footnote 4?

i A Yes.

3 Q Can you read footnote 4 for us into the
5 record?

g A ”These lots were manufactured by

; Pharmacia and Upjohn using a slightly different

i route of synthesis."

% Q In reading that, is it your understanding

i that what they mean by that is all the other lots

3 here were made in a way that's only slightly

i different from the way Upjohn made treproetinil?

5 MS. HASPER; Objection. Calls for

; speculation,

i THE WITNESS; Yeah. I don't know.

% BY MR. POLLACK:

: Q What's your understanding of what that

é says?

Elisa Dreier Reporting Corp., U.S. Legal Support Company (212)557—5558
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STEADYMED VS UNITED EHSKAPSUElCS COKPORAElON

WILLIAMS, ROBERT on 08/26/2016 Page 112

A What? Footnote 4?

Q Yeah. Footnote 4.

A 80 ~~

MS. HASPER: Objection. Relevance.

TEE WITNESS: That these ~~ these two

synthesis.

similar process was used? 
Elisa Dreier Reporting Corp., U.S.

950 Third Avenue,

1986 lots were made by Pharmacia and Upjohn using a

different ----- a slightly different route of

BY MR, POLLACK:

Q Okay.

A That's what it says.

Q Sure. Okay. And is it your

understanding that the other lots, then, were not

made exactly the way Upjohn made them but a fairly

MS. HASPER: Objection.

THE WITNESS: You know; I don’t know the

details.

BY MR. POLLACK:

Q You don't know the details of how all

these lots were made?

A No. I haven‘t seen the detailed batch

records of what went into those lots.

Q Okay. So you donit know whether or not

these lots were made by the “393 process, the
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Moriarty process, the older Aristoff process, 1

U]

that right?

MS. HACPER: Objection. Mischaracterizes

testimony and the documents

TWE WITNJSS Um, you know, I w— I'd have

to investigate further. I don't know:

BY MR. POLLACK:

Q Right You —— you don't know if any ofi

these are from the Moriarty nroce~s3

it IJrn — —

Q At least not the ones on page 25?

A So the Moriarty paper came out in 2003

Q 2fl34 i: came out.

A Well, yes. Yeah. The paper was

published in 2004, but the technology had been put

together as easily as early as 2L03

0 Okay.

A So i don't think it’s possible that any

of these could have been made by Moriarty process

just based on the dates.

0 And yet these are the ten additional

samples that you added to your analysis that brought

the value down from correct?
 

MS HASPER: Ob:eCalon The testimony

mischaracterizes testimony and the documents.
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STEADYMED VS UNITED EHSKAPEUIICS COKPORAIION

WILLIAMS, ROBERT on 08/26/2016

TH? WITNESS: SO I __ I guess I don't

know.

I3lf F4}? . IDCllJIJZXCTIC;

Q Well, do you want to compare the lot

numbers here to the lot numbers on -~ if you take

the exhibit that has the yellow highlighting ——

that’s eur Exhibit 9 ----- this one here (Indicating).

Or you can compare it to your appendix. Either one.

A (Examining documents) So it begins with

9 —— 97301.

Q Right. That‘s the third —— third column?

A Yes.

Q And that's on your —— that is on one of

the ones you analyzed on your n- on your chart?

A Yes.

Q Okay. And LRX99801, you analyzed that

one, too?

A Yes. That's the second entry. And then

BO—l. And then they go to __ the next one is UT,

but it's —— oh, that*s —— yeah. So they’re just in

sequential order.

Q Okay. And each of these lots were

just —— we were just reviewing, you're not sure what

method was used to make any of these. You havenit

seen the batch sheets?
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A I haven't seen the batch sheets.

Q Does that ----- looking at this data now,

are you prepared to change your opinion about

whether or not the Moriarty method, in fact, gives a

percent purity just like the ‘393 patent?

A IV 0

And you keep asking me the same question

30 dififerent ways, and I already told you: r you

wanted to throw out all the development batches from

both processes and both analyses, fine ——

«”1Q )kay

A — that doesn’t Change the differences in

impurity profile. And it also is not going to

change the overall fact that the ’39? process gives

an overall higher purity than Moriarty.

So, you know, fine. Scratch out those 10

entries if you want to. It doesn't change my

opinion.

Q Okay. You understand if we scratch out

those 10 entries, we*re going to get 

impurity —~

A We're still never going to change the

impurity profile.

Q I understand. I'm just talking about the

one —— you said twice, at least —a I think much more

United Thera
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than twice —— in your opinion that the purity

profile between Moriarty and the ’33 ----- l'm sorry -----

that the purity level between the ‘393 patent and

Moriarty were different ----- let me start my question

again.

You've said —— now seeing, at least twice

 
and i think there were some more times ------ in your

Declaration that the —— an important point is that

the purity level between Moriarty and the 39‘

patent is different, and it's different by 99.0

i just want to focus on that one 

opinion, nothing else

A Okay

Q Do you want to retract that opinion now,

having seen this information at this deposition?

VS HASPER: Objection. Asked and

answered.

THE WITNESS; ho

BY MR. POLLnCK:

Q No? Why not?

A Because, you know, eyen if the ~~ you

eliminate these development batches, the overall

purity for both procen es goes up, but Moriarty's

never going to catch the ‘393 nurity.

Q ,kay.

 
|PR2020-00770

United Therapeutics EX2007

Page 1356 of 7335



IPR2020-00770 
United Therapeutics EX2007 

Page 1357 of 7335

k)

ID

(3".

ED

ll

12

 

STEADYMED vs UNITED EHSKAPSUflCS COKPORAIlON

WILLIAMS, ROBERT on 08/26/2016 Page ll7

A So no matter how you want to add or

eliminate data, the "n the important ----- the really

important thing that these spreadsheets show of

these "n from these batch records is that the

Moriarty process does not provide, on average, a

purer material than the ’393, and the impurity

profiles are distinctly different. And it was

unexpected that you would be able to eliminate, for

example, two to three stereoisomeric impurities

entirely,

Q Okay. You said it doesn’t provide —— the

Moriarty process doesn't provide on average a higher

purity than the “393. But let me ask you another

direction. Does the ’393 process significantly

provide a higher purity than the Moriarty process?

MS. HASPER: Objection. Asked and

answered.

THE WITNESS; Yes, on average, that is

definitely the case. That’s what the data shows.

BY MR. POLLACK:

Q Did you include standard deviation ~— you

know what standard deviation is; right?

A Yes.

Q And I notice you didn't calculate any

standard deviations for your average, isn't that
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STEADYMED VS UNITED EHSKAPEUIiCS COKPORAIiON

WILLIAMS, ROBERT on 08/26/2016

true?

A That is true, I did not. That‘s not the

sort of thing anyone would do.

Q Isn’t that the standard scientific

method?

A It may be for some sciences, but organic

chemistry and even process chemistry, you know, it‘s

very rarely, in my experience, done.

And, you know, if you wanted to put

instead deviations, I didn't calculate that. You

know, I don't think it's going to change the

picture. The impurity profiles are different, and

the ”393 process produces a superior product.

Q I'm going to ----- and we’ll provide this

spreadsheet electronically to counsel —- but for you

 
MS. HASPER: Is there a way I can see the

MR. POLLACK; You can go look over his

shoulder. That's perfectly fine“
\

BY MR. POLLACK:

Q We have calculated the averages and the

standard deviations for all of the samples,

excluding 2052. And I've given you the spreadsheet

there.
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Q

spreadsheet there.

verify we did everything correctly.

standard deviations are recorded there; right?

Fl2

the standard Excel method. And yr”

HPLC assay,

deviation?

"(3 ’_l (2' (D

'303 patent purity

statistical

your focus is on this overall average purity, but my

opinion is not on this average overall purity in

isolation;

You know how to use Excel; right?

Yes.

Okay. So I've given you the Excel

I see them.

Okay. And those were calculated using

l believe it’s .6

Do you see that?

I see that.

And .24, the total

Okay. Let's start with the .6.

If the standard deviation ----- if it’s

,

or minus .b, is there any value that the

ly different from

MS. HASPER; Object

THE wYITNEnS“ SO,

it's the overall purity in combination

 

lou’re free to play with it and

is the standard

impurities.

could have that would be

I

,inJ.

Counsel, i know that

You'll see the

see that for the

plus or minus b“

Beyond the  
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STEADYMED ve UNITED EHSKAPSUILCS COKPORAILON

WILLIAMS, ROBERT on 08/26/2016

with the impurity profile. And _ can't separate

a
those two, because they‘re inseparable from the

reality of how this drug is made and what the

characteristics of the product are.

BY MR. POLLACK:

Q Okay. Yeah. I'm not trying to attack

the whole of your opinion. You can keep the

impurity profile part. I'm trying to understand the

other prong ~— the total impurities level.

that —— you’ve said it's important to your opinion.

So I“m now exploring why it's important to your

opinion. And now seeing that that value really

doesn’t change much, how doe; removing that one leg

change your opinion?

A It doesn't.

Q Okay. And Should we Since your

opinion is fine without that one leg ----- without the

purity comparison, should we just eliminate the

o ' oat: ”'etl o! o o ' 'o;; a 1 atfuritj c mpiiioon fr m . ur _lnl” nd juvt

the diffierence in impurity profile?

MS HASPER: Objection. Mischaracterizee

his testimony.

THE} WITNESS : NO .

BY MR. POLLACK:

Q Why not?
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A Because, even if you eliminate these

develooment batches, the ----- the overall purity of

the “393 product that is being manufactured on a

commercial scale 18 still better than what TTC wcs

getting with the Moriarty process. And

significantly, we've eliminated chromatography, and

the impurity profiles themselves are distinct

Q You understand that the two puritj—levei

values hardly change. You understand that —~

right? —— between the Moriarty process and the '393

process?

A I don't agree.

o Why not?

A Well, again, if - even if we're going to

chop off the tops of both of those Exhibit A and B

charts, the overall the overall purities are

still different.

Q Let me ask you something; Did you notice

that the HPLC assay analysis of the ~— all of the

sample,, exoiuding those ten that were made by

method ~— "ou're not even sure what method was

used —— just including those, did you notice that

the value was and that that's the same value
 

reported in the Moriarty prior art? Did you notice

that’D
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A For the single batch made in the Moriarty

paper?

Q Yes. Yes.

A Yeah. So that's not in my opinion

representative.

Q Well, having now seen 56 batches that

 average doesn‘t that show that, in fact, the

number is quite representative is? Isn’t that

MS HASPER; Objection. Obicction

Mischaratterizes the documents

THE WITNESS: Ask me your question one

more time, please?

BY MR. POLLACK:

Q Sure. Paving seen 56 samples now which

came to an average of for the purity level 

and comparing that to the n“mber that Moriarty 

reported, doesn't that Show that Moriarty's value,

in fat , was repreoentat1,e?

MS HAQPER; Objection. Same Objection.

TH? WlTNES : No batches give

99.1 percent

BY MR. PCLLACK

Q I'm sorry. 45 hatches — I apologize

Having seen now that 46 batches give a

United Thera
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isn't that conglstent with the

 

value reported by Moriarty in the prior art?

A So those —— they're the same number.

MS HASPER: Objection.

Tl-vl 3+4
H WITNJSS Sorry.

HASPER; Objection. MischaracterizesE

the document

THE WITNESS So, you know, I'm not

really Sure ~— so you‘re referring to in here __

BY MR POLLACK

percent of, aeparently, 

recrjetallized treproetihil in the JOC paper; right?

20 Yes.

A That's the number you're referring to;

D Yes. That'e the number that Moriarty

reparte, correct'3

A Right

Q That is on, for the record, if we look

at —— let's call it page 13 of the exhibit ~—

page 1902 of the original =rticle. The right—hand

column, and it’s just above where it says,

"Acknowledgement", right?

A Yes
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Q Is that where we’re looking?

And there, it refers to a purity of

percent, and that is for the compound

treprostinil, which was also known as UT~ ’,

correct?

A Yes

0 Okay. And that number, ie 

consistent with the we see for the average of 

MS HASPER; Objection. Mischaracterizea

THE WITNESS 9o okay. So, ya know,

even if those numbers are the same, if you eliminate

develapment batches from the ‘393, that number goes

up And I __ again, the data in the '393 chart is

very conservative because less than was put in 

as
00 it’s actually much purer. 

BY MR. POLLACK;

Q What's much purer?

A The '393 product

0 V:ll, the same is true for the Moriarty

product.

A No. So vou*ve —— you might max out if

you do your own tyge of Cherryupicking of

eliminating these early development batches, but the
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”393 data, again —— all of those —— all of those

percentages are going to be improved if you

eliminate those _- whatever it was ~— number of

development batches that were also ----- that I also

incladed for the '393

Q Oh, what if I represent to you that

actually that's not the case that they won‘t be

improved?

A Okay. But, again, yot can look at the

fl
impurity profile), and there is ——

I

only one batch and ZAUQO only appears in one batch

and the rest of them have zero. You cannot say the

same for any —— any __ for the Moriarty on average.

there's oan two batches:

Those are the only two batches where

the stereoisomeric impurities appecr And then if

you scan down the column 0000000 ----- all the way

down.

So that crystallization step completely

obliterates those two stereoisomeric impurities.

And a person skilled in the art couldn't have

predicted that And the triol, t—r—i—o—l, also was

completely obliterated.

Q And did you look at — if you look at

Appendix A —— and Appendix A, that‘s the Moriarty

1AU90 appears in
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method; right?

A I’ll give you your COUQuter back.

HASPER: Could I just ask counselMS.

since you‘ve been showing him an electronic

 
Elisa Dreier Reporting Corp“, UHS.

950 Third Avenue,

document, can we get that in electronic form

immediately?

MR. POLLACK: We will p‘ovide it after

the ——

MS. HASPER: Perhaps before lunch?

No, Iid like it before the deposition is

over, please.

MR. POLLACK: I donit know if we'll be

able to do that.

VS HASPER Well, I‘m going to insist on

it.

MR. POLLACK: I heard what you said.

BY MR. POLLACK:

Q Sir, take a look at Appendix A.

A Okay.

Q And if you look at 1AU9O starting below

the ten lots _, the first ten lots on your Chart,

ion notice they‘re all zeros.

A Okay. Which entry?

Q Let’s start on page 43.

A Okay.
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Q key

below the 20525

Data €ource and

205;:

lAUQO?

A YES

because it said

they5re all

A Some

Q Or 1

A Or

0 Okay

A But

Okay)C‘

Moriarty 1AU90,

A aka /

different, on average

Q I'm

A 80 1

maybe this is a

WP

 

. And let's tort below where ——

that you used; okay? So look at

get to the line that's below the

? Do you see a bunch of zeros for

fer 2AU90.
 

you put in 

less than right? That’s whv 

OE them may be actually or 

8‘78 ’

ess

they're detectakle.

But, Similarly, though, even under

barely detectanle, in most cages?

But the profiiles are still

going to mark ——

'm —— I need a nature break, and

good time for lunch, perhays?

POLLACK: It's up to you
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thermostat again?

MS; HASPER;

off the record,

environmentais,

VIDEOGRAPHER:THE

The time is 12:38 P.M. 
Elisa Dreier Reporting Corp“, UHS.

950 Third Avenue,

THE WITNESS: Yeah. And it's gotten

warmer in here .

MS. HASPER: Yee, it has.

Maybe we can adjust the

Why don‘t we go ahead and go

and maybe we can adjust the

We

(Luncheon recess taken

EHSKAPSUELCS COKPORAELON

Page 128

are off the record.

at 12:38 P.M.)  
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A F T E R N O O N S E S S l O N

Commenced at

(‘
one more, wort of,

we'll do ie, we'll

ele

Therapeutics' counsel,

the court reporter as well.

MR. POLLACK: We'

DeJoeition Exhibit 13

 
Elisa Dreier Reporting Corp., U.S.

950 Third Avenue,

1:34 P.M.

THE VIDEOGRAPHER: We are back on the

record. The time is 1:34 P.M.

EXAMINATION (Resumed)

BY MR. POLLACK;

Q Welcome back from lunch, Dr. Williams.

A Thank you.

Q Over lunch, did you have a chance to

review the Spreadsheet of the 46 data points in

Excel form?

A NO.

Q Okay. You didn't look at that at all?

A No. 1 ate lunch.

Q Okay. That was it. Okay.

I‘m going to mark as —— let me just do

housekeeping thing, I

mark the spreadsheet in

ctronic form which we’ve now

and we've now e—mailed it to

ll mark that as Williams

so it exists on the record.

think what

1—
eent to United
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(Exhibit 13 marked)

MR. POLLACK: Now, I‘m going to mark as

Williams Deposition Exhibit 14 a document currently

called on the record "Exhibit 2006.”

(Exhibit 14 marked)

BY MR. POLLACK:

Q Exhibit 2006, also known as "Williams

Deposition Exhibit 14," appears to be a letter from

United Therapeutics to the FDA, dated January 2nd,

2009.

Dr. Williams; is that correct? Is that

what this is?

MS. HAJPvR: Objection. Beyond the

scope.

THE “ITNESS: Wait. What are you asking

me?

BY MR. POLLACK:

Q I‘m asking you if Williams Deposition

Exhibit 14 is a letter from United Therapeutics to

the FDA, dated January 2nd, 2009.

A That‘s the date, and it's on United

Therapeutics letterhead, and it‘s addressed to the

Division of Cardiovascular and Renal Products ~—

FDA, yes.

Q Is my answer —— is the answer ”yes”?
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A Yes.

Q Okay. And this is one of the documents

you relied upon in forming your opinion?

A I looked at a lot of documents. I

believe I‘ve seen this before.

Q If you turn to page 3 of the document ——

no, let me step back.

Let me ask you: Do you know what this

letter is about?

A I have to refresh my memory. I don’t

remember —a

Q Okay.

A —— just by looking at the face page.

Q Let me ask you n" if you don't remember,

you can just tell me.

If we go to page 3, you see there’s a

paragraph that begins; "In conclusion . . .”

A I‘d like to read the letter ——

Q Absolutely.

A —— to just familiarize myself with the

content if "ou don't mind.

Q I don't mind.

A (Examining document) Okay. I've had a

Chance to review the document.

Q Okay. Was this a documented you used in
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forming your opinion?

A Yes. I ----- I remember looking to this.

This is the change in the spec for the API.

Q Okay. So if we turn to page 3,

Exhibit 14, you see there's a paragraph that says,

"In conclusion . . .,” just above the holding? Do

you see that?

A Yes.

Q And the conclusion says, "In conclusion,

the lots of treprostinil API” —— that means "active

pharmaceutical ingredient”; is that right?

A Yes.

Q ”In conclusion, the lots of treprostinil

process in Silver Spring are of the same

highnquality impurity as the commercial lots of APl

produced by the existing process at the Chicago

facility.”

Did I read that correctly?

A That's what it says.

Q Okay, Do you have any reason to disagree

with that tatement?(fl

A NO.

Q Okay. And when it says here, "the new

 active pharmaceutical ingredient produced by the new

process in Silver Spring,” that‘s a process th:t now

Page 132
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includes the '393 process, is that your

understanding?

A That's correct. Yes.

Q And the ----- in that process, the quality

and purity are being compared to the existing

Chicago facility. Do you see that?

A Yes.

Q Okay. And the existing processes at the

Chicago facility, that was done using the Moriarty

process; is that correct?

A I believe that's correct. That's what

I’ve been told.

Q Okay. Go down just a couple paragraphs.

There‘s a paragraph that begins with the word,

"During." Do you see that?

A Yes.

Q And it says, "During the initial

analytical method validation for the treprostinil

assay, the results indicated that there is about
4

2 percent variability in the assay." Did I read

that correctly?

A That‘s what it says.

Q Okay. Do you have any reason to disagree

with that statement?

A NO.
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Q Okay. when referring to the treprostinil

assay, that’s the HPLC assay of how pure the

treprostinil is?

A I don't know for certain. It doesn’t

Q What's your understanding?

A That sounds reasonable, but I can’t be

Q Weli, did you review this document in

formin vour opinion; correct?
4 r

A Yeah.

Q Okay. And when you read that, did you

wonder what it was referring to?

A Not in that context, no.

Q Maybe I can help you. Let's go to

pace 6. And do 7ou see there, it savs, ”Aseah _ i .

HPLC"? Do you see that row?

A Yes.

Q Okay. And do you see it refers to

certain numbers ——

A Yes.

Q —— in the next two rows —— columns? Yes?

A Yes.

Q Okay. Looking at page 6 and then looking

back at page 3, reading those sections, can you now
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 CORPORAriON 

conclude for me that the 2 percent variability in

the assay refers to the HPLC assay?

A Yeah: I believe that‘s what they‘re

talking about.

Q And so what this sentence on page 3 says

‘I
that the HPLC assay analysis for treprostinil has

1:3

a plus or minus 2 percent variability; is that fair?

A So variability —— but —— I don't think

that's accuracy ~~ variability.

Q Am I correct that what that means is that

the HPLC assay analysis can only be controlled such

that the outcome falls somewhere between plus

or minus 2 percent of the desired amount?

about that. I A Yeah, I’m not sure mean,

HPLC is an extremely sensitive technique, and you

can detect levels of impurities at much, much lower

than 2 percent.
,—.

o Let me ask you: Are you an expert at

analytical Chemistry?

A I have a lot of expertise in analytical

chemistry, yes.

Q What‘s your expertise in analytical

chemistry?

A I have extensive experience with NMR ------

('1‘nuclear magnetic resonance spec roscopy —— infrared
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% spectroscop*, HPLC, thin—layer chromatography, mass
i spectrometry, ultraviolet spectroscopy, X ray

5 crystallography:

i Q Okay. And you've used all those
i techniques?

i A Yes.

i Q Okay. But your research area is not

é analytical chemistry; is that fair?

i A I wouldn't say it that way, My research

i area relies, on a daily basis, on analytical

i technologies and instrumentation.
i Q Sure.

i A So I can't —e my laboratory can‘t

; function without daily routine access to all the

E techniques I just enumerated,

i Q Sure. But your specialty is not the

: design, development, construction of analytical

i instruments; is that fair?

i A I have not designed analytical

E instruments. But for my entire career as a chemist,

; I have been using extensively all these analytical

i instruments, including with my own hands.

i Q Let me ask you: Did you take analytical

: chemistry in graduate school?

é A I actually didn't take any courses in

950 Third Avenue, New York, NY 10022
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graduate school.

Q Okay. Even for the master's?

A Hmmm?

Q Even for the master's portion of your

g:aduate school?

A So my master‘s degree, the way it works

at MIT when you get a Ph.D. degree, yru

automatically get a master’s degree. It wasn't like

a separate thesis, I sat in on a lot of courses,

but I didn't actually take any courses in graduate

school.

Q Did you sit in on analytical chemistry?

A NO.

Q Did you take analytical chemistry in
- . n

cellegea

A Yes.

And I also taught graduate level

spectroscopy courses when I started my independent

career at Colorado State University. So I have also

taught mass spec and NMR and HPLC to graduate

students.
4

Q Okay. That course didn‘t include HPLC?

A The course I taught was mostly centered

on spectroscopy. We did talk a little bit about

HPLC, but I also teach my own graduate students
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about HPLC.

Q Okay. And as part of your teaching of

HPLC, do you discuss error analysis of the HPLC

instrume.t?

A Yes, because sometimes we havc to report

 

(*1

very accurate data based on HPLCH So, yes, HPLc is

much, much more sensitive than NMR.

Q I think one of the things you say in your

Declaration, though is that ~~ let me ask you this:

Is there in your View any prererence for using HPLC

assay analysis where you measure the peak of the

substance of interest versus measuring the total

related impurities?

A I didn‘t quite follow your question.

Q Yeah. In determining the purity of a

substance, which technique is better? Usinq the

HPLC peak of the substance of interest or using a

sum of the peaks of the impurities?

A I really am sorry. I'm not following

your question. it doesn’t make sense to me.

Q L:t me break it down, then.

The HPLC assay analysis described here ——

that's an analysis in which the area under the curve

for ------ in this case, treprcstinil, but for any other

substance as well —— is compared to a reference
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standard; is that fair?

A Yes.

Q Okay: And thatis one technique of

determining the purity of a substance; right?

A Yes.

Q Now, something else that you did in your

Declaration, I believe, is you looked at a table of

total related substances; correct?

A Yes.

Q And you subtracted those from 100 to get

the purity analysis; right?

A Yes.

Q Okay. Which of those two techniques is

preferable?

A Well, I think you need to do both, In

fact, in my own research, I don‘t rely exclusively

on HPLC. I always ask my students to corroborate

through NMR as well, because some compounds are

invisible by HPLC if they don‘t have a chromophore,

if you're using a UV detector.

Q Right.

A So it's —— but for industrial process

validation, you know, the assumption is that the

analytical group who has established the protocols

and methods is already thoroughly vetted and
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confirmed and verified that the analytical technique

that’s going to be use San Diego reliable and

sensitive within a given set of parameters for a

given type of compound and impurities.

Q Right. But there could be some

compounds —— some impurities in there that don't
1

have a ohromophore and wouldn't oe seen in a

particular HPLC analysis?

A That's possible, yes.

Q Okay. And you said you would do both.

Is there any preference for one or the other, or

they're both equal?

A Well, HPLC is typically faster,

particularly if you have it set up in a mm you know,

a robotic auto—sampler type of thing.

So NMR takes more time. You gotta

prepare the samples, you have to get the

spectrometer, and you have to look at everything in

the spectrum. But in my own research, I insist that

my students use every technique available to figure

out what’s in that product mixed or purified

product.

Q Now, let me also ask you, though —— so i

can do HPLC and just look at the peak for the

substance of interest, say, treprostinil or
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something else.

A Hmmmhmm.

Q Or I could look at the total related

substances. And I think you said it's probably best

to do both. Is there a preference, though, for

total related substances or for the looking at the

larger peak?

MS. HASPER: Objection. Asked and

THE WITNESS: Okay. I'm not sure about

this preference issue. I mean, it's important to

understand ~— like for batches »»»»» you know,

commercial batches of treprostinil with what the

individual impurities are and how pure the main

component is, and so there's impurities that are

known, we know exactly what "u like the enantiomer

where that «—

BY MR. POLLACK;

Q Right.

A —— peak is and that type of thing, as

well as unidentified impurities —— these other

things that are there that youire not sure exactly

what that is.

Q Okay.

A May be a mixture of things.
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Q Okay. Now, in your Declaration —— and

you may have misunderstood ----- I thought there was

some criticism of the use of reference standards.

Did I misinterpret?

A You want to point me to where you think

I've got a criticism?

 
Q Let me just ask you first: Do you have

any criticism of reference standards?

A In general or specifically with respect

to this matter?

Q Both.

A Well, it‘s important »n I mean, the

reference standard itself has to be a highly

purified material, and there's no such thing

anywhere on this planet of something that's

100.0 percent pure.

So no matter how many times you

recrystallize or do chromatography over and over

again, you can approach 100 percent, ut you can

never get there.

So the goal is to try and have as pure a

reference standard as possible, and then you measure

against that, if you can ascertain what the purity

of the reference standard is.

Q And that’s an initial that's inherent in
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all HPLC measurements; is that right?

A Yes.

Q And that's true, even if you're measuring

the total related substances, you need to use a

reference standard, isn't that corre t?

A Well, I think —— the reference standard

is the same reference standard, and they’re just

measuring area under the curves of other peaks. And

that's added to the known ones.

Q Okay. They're not using reference

standards for each impurity?

\J
n I don't believe so, no. I mean, they

know what each —— they use reference standards

because they've identified for example where

1AU9O —- what the retention time is that so they

know where that comes.

Q Right.

A For the known ones.

Q They would use a reference standard for

the known ones?

A Well, they know where that is. I don’t

know —— I do not believe that they separately

calibrate the small peak for, like, lAUQO against

the reference standard for lAU90. It‘s a single

reference standard for treprostinil.
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Q Okay.

A Otherwise, it would just take too long.

Counselor, I apologize. The coffee here

MR. POLLACK: No problem.

”HE VlDEOGRAlflE‘: Going Off the record,

the time is 2:00 P.M.

{Off the record)

THE VIDEOGRAPHER: We are back on the

record. The time is 2:03 P.M.

MS. HASPER: Mr. Pollack, just before you

 begin, I'd like to interject a posthumous objection

to the introduction of the electronic document that

was introduced as Exhibit 13. It’s just irregular

to introduce an electronic copy of something, rather

than a printed copy.

MR. POLLACK: I believe we did provide a

printed copy as well, which was ——

MS. HASPER: Are you saying that what you

introduced as Exhibit 13 was identical to what you

printed out and provided as a printed copy?

MR. POLLACK; Yes. The information is

identical.

MS. HASPER: Could you show me which of

the other exhibits is the same as ——
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MR. POLLACK: We can do that off the

record at some other time.

MS. HASPER: Okay. Until I have that,

then I will let the objection stand. I may retrac

it later.

BY MR. POLLACK:

Q If you could go to ------ back to an exhibit

we had looked at befiore —— it's Exhibit 11. It's

this giant book here that is also known as

"Exhibit 2052.“

If you could turn to —— there‘s a lot of

numbers, I know, on these pages, but there‘s a P.43

at the bottom of the page.

A Okay.

Q Okay. Do you see on that page it has an

explanation of total related substance equals some

of all reported peaks except ITmIS? Do you see

that?

A Yn“; C!u.

W 9)
Q 0 .y. And what I was trying to

understand here is, when it says, "reported peaks,"

those are peaks or the known and identifiied

substances; is that right?

A My understanding was that total related

substances includes known plus unknown.

950 Third Avenue, New York, NY 10022
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Q Where did you get your understanding?

A I don’t remember what document. I know

that we —— I discussed this several times with ~—

with counsel, and we referred to documents, I can't

remember off the top of my head which one confirmed

that, but that was my understanding, anyway.

Q And that was your understanding from

counsel?

A Yes.

Q Okay. Looking here, can you tell whether

—e from this definition whether unidentified

substances are included?

A So reported peaks is not, to me,

synonymous with known species, So there could be a

peak that‘s reported, but —- it has a certain height

and area under the curve. And -----

Q Okay.

A So I‘m not really sure what you‘re asking

me.

Q Yeah. I was asking you whether this

indicated that it was only those peaks which were

identified with a code number or other kind of name.

A No. So I believe at the —— the batch

records themselves show separately the known

impurities, and then unknown impurities, and then
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total related substances. They‘re broken out

separately.

Q Right. Right. Right. Earlier, though,

remember we went through those numbers, and we

weren't able to sum them to the number which was the

total related substances? Do you recall that?

A Yes.

Q Okay.

A But I ~— I explained that that‘s because

they come from two different types of —— and that

the .05 was less than .05 and the actual total

related substances gives the net amount of other

things besides UT—lS.

Q Okay. Do you know how the less than .05s

were handled?

A Well, the less than .OSs were given a

value in my chart of .05. So ‘onnded up,

essentially.

Q Right. I'm asking you how —_ United

Therapeutics, or whoever else, was compiling that

data, how did they handle it?

A Well, they’re reported just like that.

It’s less than .05. So it was detectable, but then

the sum of those end up »»»»» my understanding is, the

sum of those all end up in the total related
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substances value. So known plus unknown.

Q But if one’s not detected or .05, how is

that handled by UT or whoever was reporting the

values?

MS. HASPER: Objection. Asked and

answered.

THE WITNESS: You’re nu I think I just

explained exactly the answer to your question.

BY MR. POLLACi:

Q What was the answer? Maybe I didn‘t

follow it.

MS. HASPER: Same objection.

THE WITNESS: I said, so if you look in

the batch records themselves, they split out the

individual known impurities and the unknown

impurities; okay? And so the ones that are

record a value of less than .05 percent in the

summary that I gave were given a value of .05.

So that’s erring on the high side ~—

okay? —— ‘cause it could be .OOOOl per.ent, but the

total related substances value, then, would have

built in, you know, say one peak was .0003 —— okay?

—— so it wouldn't be added in as .05. It comes just

through the standard protocols that they have for

for measuring this.
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BY MR. POLLACK:

Q So you

report a value,

very small peaks in your View?

Those are included?

A

don ' 1: you know you know,

determined those values?

A Io.

Q Okay.

 
Elisa Dreier Reporting Corp., U.S.

950 Third Avenue,

're saying even though they don’t

they have some value for these very,

A Yeah. Of course, there‘s a value.

They're Visible in the Chromatogram. And the

computer, you knew, measures the area under the

curve, and you get a —— you know, this total related

substances number.

Q Okay. And that —— even for peaks that

are so small that there‘s a signal to noise problem?

I can't speak to signal

I'm

been vetted in their validation procedures for that.

Q Okay, I mean, did you speak to anyone

or «n

A No.

Q -~ look into ~—

A No.

Q Let me aSk my qUEStion again: Did you

speak to anyone or look into how United Therapeutics

COKPORAELON
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A No. I took these —e this aata e— I mean,

these are all things that are produced to the FDA,

and they have to be validated, and confirmed and -_

so I didn‘t question the veracity or authenticity,

accuracy, because these are, you know, important

documents.

Q Let me ask you ------ if you go back to

Exhibit 2006, also known now as ”Williams Deposition

Exhibit 14" m-

A Okay.

Q —— if you could turn to page 6. You see

it says, ”Assay HPLC"; right?

A Yes.

Q Okay. And in the right-hand column,

theyive set a standard for that; right? It says,

J
"not less than 98 percent and not more than

102 percent"?

A Yes,

Q Okay. So if I have a batch and I run an

EPLC assay on the batch, and the purity comes out as

98.0 percent _, by the way, that’s done by ~— let me

make sure I understand,

These assay HPLCs, those are done by

taking the area under the curve for the treprostinil

and comparing that to the standard?
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A I believe so, yes.

Q Okay. So if I have ----- if I make a batch

of treprostinil, and I measure its HPLC assay, and I

get 98.05 percent, that batch passes the FDA

specification; right?

A Yes.

Q I can sell that batch to the public?

A That's my understanding, yes.

Q Okay. In fact, as far as the EDA IS

concerned, any batch that has a purity better than

98 percent —— so long as it meets these other

specifications an that batch can be sold to the

public; right?

MS. HASPER: Objection. Beyond the

scope.

THE WITNESS: Well, I’m not an FDA

expert, but my understanding is, it has to be

between 98 percent and 102 percent.

BY MR. POLLACK:

Q Fair enough.

But if it‘s between those numbers, then

it can be sold to the public?

MS. HASPER: Same objection.

THE WITNESS: As far as I know, but law

not an FDA expert.
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BY MR. POLLACK:

Q You've done a lot of ANDA litigation? Do

you know what I mean by, "ANDA litigation”?

A Yes. "Abbreviated New Drug Applicaticnu”

The Hatch~Waxman Act“

Q And that's where a generic company tries

to sell a copy of something very similar?

A Yes”

Q And the ANDA litigation you’ve been

involved in, including some for treprostinil; right?

A Yes.

Q The ANDA filer, they report a purity as

well —— right? —— for their API?

A I believe so.

MS. HASPER; Objection. Beyond the

scope.

THE WITNESS: I believe so. That’s what

I‘ve seen previously.

BY MR. POLLACK:

Q Jkay. Have you seen that in your other

litigations?

And they need to meet the same purity

specifications for their active pharmaceutical
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ingredient that the brand name does; right?

MS. HASPER: Same objection.

}3T{ F4}? . IDCllJIJZXCT?{;

Q Is that your understanding?

A So, again, I'm not an FDA expert, but I

know that the generic also has to meet some target

Specification. don't know if it's the same as the

branded drug or not in every case.

Q Okay. In your experience, when you’ve

done your ANDA cases, have you seen that the generic

company meets the same purity specification as the

brand name?

P*R: Same objection.

_‘
U}MS . HA

TEE WITNESS: You know, I just don‘t ------ I

just don‘t recall, because in the ANDA cases that I

have worked on, this is all prelaunch, end of

product, so they have a proposed product and a

proposed spec. So I don't know what happens at ——

you know, after, when they’re actually selling, if

they, you know, start to sell their product.

BY MR. POLLACK:

Q Although, they've created a —— a batch

which they provide to the FDA. You've seen that;

right?

A YES .
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Page 154

Q Okay. And they've made purity

measurements of their batches in order to try to

gain approval of their ANDA?

MS. HASPER: Same objection.

THE WITNESS: I think that's generally

how it works, yeah.

BY MR. POLLACK:

Q Okay. And they’ve done an HPLC assay

purity analysis of their active pharmaceutical

ingredient. Youive seen that; right?

MS. HASPER: Objection. Scope.

Relevance.

THE WITNESS: Perhaps, if that’s the

assay that’s used for that particular drug. I would

assume they would be doing the same thing. But I

suppose there could be other types of assays.

BY MR. POLLACK:

” Okay. What about for treprostinil? Did

companies like Sandoz, or Watson or Teva, did they

submit an HPLC assay analysis for their active

pharmaceutical ingredient?

MS. HASPER: Objection. Scope.

Relevance.

answer if itI advise the witness not to

would reveal privileged or confidential information.
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THT WITNESS:

BY MR. POLLACK:

Q Okay: Let me aek you

generic company is measuring the

active pharmaceutical ingredient

analysis, they, too, need to use

Standard; right?

MS. HASPER:

THE WITNESS:

do that as well

the FDA.

BY MR. POLLACK:

Q

reference standard, they don't

They have to create their own?

Williams Deposition Exhibit 15,

Terence L. Threlfall titled,

 
I actually don’t recall.

Same objection“

I presume they also have

to validate their Assay Purity to

And when they're doing that with their

have access to the

right?brandwname company's reference standard;

objection.

=ly don't know,

MS. HASPER: Same

THE WITNESS; 1 actual

BY MR. POLLACK:

Q Jkay. No idea?

A I have no idea

Q Okav

MR. POLLACK I‘m going to mark as

an article by

”Analysis of Organic

COKPORAElON
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Polymorphs," a review that appeared in "The

Analyst," October 1995.

{Exhibit 15 marked)

BY MR. POLLACE:

Q Let me ask you: Are you familiar with

Terry Threlfall?

A I don’t recall. I think I've seen this

before

Q Okay.

A Are you going to tell me that I cited it

in my Declaration?

Q No, I'm not. Iill tell you that you have

not.

A I actually don‘t recognize this.

Q Okay. Do you know Dr. Threlfall?

A No.

Q Okay. I want to turn to if you look

on the first page, 2435 and going over to 2436,

there‘s a discussion there about how to name

polymorphs.

What are polymorphs, if you could “m

A Actually, polymorphs are different

crystalline forms of solid compounds. They adopt

different crystalwlattice configurations.

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

A No

Q But youire ww you've heard of this

phenomenon before?

A Yes, yes.

Q So, Dr. Threlfall discusses here, there's

no clear Choice on how to designate polymorphs. And

one of the suggestions he has is numbering, based on

order of discovery. Were you familiar with that

system fior naming polymorphs?

MS. HASPER: Objection. Beyond the

scope.

THE} WITNESS : NO .

BY MR, POLLACK:

Q No? okays

You've never seen polymorphs named "Form

1," "Form 2," "Form 3"?

A I have.

Q Are you aware that‘s usually based on the

order or discovery?

A I have no idea.

MS. HASPER: Same objection,

BY MR. POLLACK:

Q Okay. Now, further down, he has some

other suggestions. If we go on to 2436, top of the
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page I

polymorph expert.

BY MR. POLLACK:

Q Well,

point to each polymorph?

MS. HASPER:

THE WITNE S: Well,

 
Elisa Dreier Reporting Corp“, UHS.

950 Third Avenue,

he says —— the second sentence,

of a melting or upper transition point to a Roman

numeral is possibly the best compromise, although

care must be taken to distinguish the melting point

of the polymorph and that of the transformed

product."

Do you see where I'm reading?

A Yes

Q Okay. Did I read that correctly?

A That's what it says.

Q Am I correct that one of the ways of

naming polymorphs that's been proposed is to name

Objection. Scope.

them by assigning their —— the melting point in

addition to a Roman numeral?

MS. HASPER;

Relevance.

THE WITNESS: Yeah. So

why do you think they do that?

Why do you think they append a melting

Same objection.

certainly,

physical characteristic of an individual solid form.

COKPORAILON
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BY MR. POLLACK:

Q The

unique to that particular

MS. HASPER:

”HE WITNESS: Yesu

scale.

I've run into this man”,

in my own research,

BY MR. POLLACK:

Q Okay . But

different polymorphs,

T1—

polymorph, but

grown, there‘s lots of ~—

on this issue. inclusion of

affect melting ranges and

 
Elisa Dreier Reporting Corp“, UHS.

950 Third Avenue,

EHEKAPSUIlCS

melting point is something that's

solid form?

Same objection“

But

about crystallization that melting points are highly

dependent upon the solvent that was used,

conditions that the crystals were grown under,

There*s lots of variability in that.

many times over the years

those conditions create

isn't that the issue?

A No. it could be the same -----

MS. HASPER: Same objection.

THE WITNESS; It could be the same

depending on how the crystal was

you know,

solvent

things like this“

vent in it,

BY MR. POLLACK:

Q Well, if there‘s sol

known as a "solvate"; right?

COKPORAElON
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Not necessarily.

Why not?

there's a certain number of

the crystal lattice. And

proceeding,

hydrate nor a 
Elisa Dreier Reporting Corp“, UHS.

950 Third Avenue,

A Solvates are different.

actually ----- for example, hydrates are solvates

water molecules that

will be noncovalently associated with a molecule in

sometimes these can be

highly well—defined numbers like a trihydrate.

e"ery molecule __ say a treprostinil trihydrate,

each one would have three molecules of water

associated with it. And sometimes there is a range

that, ycu know, itis not exactly 3; it‘s 3.6. Okay.

Q You know, we're talking about —— in this

we’re talking about treprostinil

diethanolamine salt Form B. You'll agree with me

that they‘ve verified that that salt is neither a

solvate in the Phares reference;

right?

MS. HASPER: Objection.

TEE WETNESS: I don't recall. l'd have

to look at ~—

BY MR. POLLACK;

Q Do you want to look at it?

A Sure.

Q You could have “Exhibit 1005" as it was

COKPORAILON
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called.

MR. POLLACK: I'm going to mark as

Williams Deposition Exhibit 16 a document currently

known in the case as "Exhibit 1005,” also known as

the "Phares," P-hwa—rwe—e, "reference.”

(Exhibit 16 marked)

BY MR. POLLACK:

Q In order to make this a little bit easier

for you, the discussion of the characterization of

r
treprostinil diethanolamine salts starts on whatis

called ”Page 90” in the bottom right—hand corner of

the document. It's page 87 in the original

pagination.

A (Examining document) Okay. L've looked 

at the paragraph on that page 90, or 87.

Q Okay. If you could move on to the

section on Form B, which starts at the bottom of n—

A I‘m sorry.

Q —~ 87 and goes onto 88. I particularly

wanted to focus on moisture sorption/desorption data

and thermal data, but feel free to read all of it.

A {Examining document) Okay. I've read

that.

Q Okay. Based on what you've read here,

can you tell whether or not the Form B described
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here is a hydrate solvate or is otherwise wet with

solvent?

A Well, in contrast to Form A, where it

specifically says "n indicated the material is not

solvated, they don't make such an affirmative

statement with Form B. But I'm not a polymorph

expert, so n— you know, I'm nu I wouldn‘t be

certain.

Q Okay. So you don't understand what it

says there about the minimum weight loss, That's

not an indication to you that there’s —— no water

was contained in the crystal?

A Well, it's certainly hydroscopio.

Absorbs water.

Q Hmm—hmm. Okay. But this information

here, can you tell from that ----- the fact that water

is not desorhing? Does that indicate to you ----- and
 

I recognize you're not a crystal—form expert, but

does it indicate to you that it's not a solvate, or

is this outside of your area?

says —— do you know what a ”TS" is? It says, "A TG

shows mininmm weight loss up to 100 degrees C."

A I‘ve seen that acronym before. I don't

 
950 Third Avenue, New York, NY 10022

A It's really outside of my area.

Q Okay. And what about —— you see there it
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remember off the top of my head exactly what it

means.

Q Have you ever seen the acronym "TGA" as

it’s sometimes referred to?

A Is that "thermographic metric analysis”?

Yeah

Q Yes. Are you familiar with how that

technique is used with polymorphs?

A Not intimately, no.

Q Okay. You're not aware that technique is

sometimes used to show that there's a solvent or

solvate in a ----- in a polymorph?

MS. HAJPvR: Objection. Asked and

answered. Scone.

THE “ITNESS: Yeah. I mean, I'm not very

familiar with the technique, so

BY MR. POLLACK:

Q Okay. Fair enough.

If we could go back just quickly in the

Threlfall article.

You know, never mind.

A Okay.

MR. POLLACK: I“m going to mark as

Exhibit Williams Deposition Exhibit 17 an excerpt

from the book "Solid—State Chemistry of Drugs," by
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STEADYMED VS UNITED EHEKAPSUflCS

ROBERT on 08/26/2016

COKPORAElON

Steven R. Byrn, Ralph R Pfeiffer and Joseph G

Stowell

{Exhibit 17 marked)

BY MR. POLLACE‘

Q And, no, this wasn't attached to your

report

Have you either seen or read this boo

ever, before?

A NO

Q Okay no you know any of the authors?

A I\. O

Q Okay Are there any textlooks on the

solid—state form of drugs that you have read?

A Not that i can think off the top of my

0 Okay. Turn .0 the first page of this

document. This is Chapter 10 on polymorphs. Let me

just ask you aoout the second sentence which says

that, "Compounds that crystallize as polymorphs can

show a wide range of different physical and chemical

properties, including different melting points and

spectral properties."

I just want to know if you agree with

that sentence or have any reason to disagree with

950 Third Avenue, New York, NY 10022
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WILLIAMS, ROBERT on 08/26/2016 Page I(3* U1

MS. HASPER: Objection. Scope.

TH WITNESS: I don't have any reason to[I]

disagree.

BY MR. POLLACE:

Q Okay. Do you agree with it?

A l have no reason to disagree.

Q Okay. One of the things that

characterizes a polymorph is its melting point.

It’s one of the things that uniquely identifies a

polymorph; is that right?

MS. HASPER: Objection. Scope. Asked

and answered.

THE WITNESS: Again, based on my limited

understanding that this can be quite dependent on

conditions, the solvent that was used, the scale.

BY MR. POLLACK:

Q If you look a little further down on

page 143, there's a second paragraph. This, again,

talks about how polymorphs are made. Do you see ~—

or named. Do you see that?

A Yes.

Q Okay. And they point out thereis no

standard numbering systems for polymorphs; right?

A That's what it says.

Q Okay. And if you go down about three,
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WILLIAMS, ROBERT on 08/26/2016

four, five sentences, there’s a sentence beginning

with the word, "It.” Do you see that sentence?

It sa*s, "It has been suggested . . ."?

A Yes

Q Okay. And I'll read it into the record.

"It has been suggested that polymorphs be

numbered censecutively in the erder of their

stability at room tempe5ature or by their melting

point.”

Did I read that correctly?

A That's what it says.

Q Okay. And so what he's propesing here is

that a polymorph would be identified by its melting

point, DO you see any place where he says: And it

needs to be further identified by what solvent was

used?

MS. HASPER: Objection. relevance.

THE WITNESS; NO, but I guess I‘d have to

read a lot more on -~ on this —— in this article.

It may he discussed later.

BY MR. POLLACK:

Q Okay. Well, this is a —— Iill represent

to you, itls not discussed later. But this is the

secend time we’ve seen a propesal that polymerphs be

named by their melting point; right? You saw that
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in the Threlfall article as well?

A Okay. Yes. That’s what it says.

Q And Threlfall also, he doesn't suggest:

Oh, it needs to be named also by what solvent was

used __ right?

A I didn't see that mentioned, no.

Q While we‘re getting that out, could you

go back to the patent for me.

A The patent? which patent?

£0 The patent. The 33.93 patent,

Exhibit 1001, now known as "Williams Deposition

Exhibit 3."

A Okay.

Q And I'd like to turn to what's called

"Page 8" in this exhibit. It's column 12 of the

patent. And if you look in that column in the

paragraph starting ----- two paragraphs starting around

line 35, you see it refers to, ”Polymorph B of the

treprostinil diethanolamine salt”; right?

A What line?

Q I’m sorry. Line 40 ~— it starts around

line 42 and continues down the page.

A Okay.

Q Okay. Now, that polymorph B, that‘s the

same polymorph B that's referred to in Exhibit 1005,
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WILLIAMS, ROBERT on 08/26/2016

the Williams Deposition Exhibit 16, the Phares

reference?

A I can't be certain they‘re the

same, ”cause Phares doesn't tell us where the

treprostinil comes from.

Q It's the same polymorph, though; is that

fair?

A Well, that's what it‘s called, "polymorph

B."

Q Okay. They're both polymorph Be; right?

A That's what they're called.

Q DO you have any reason to believe that

they're different?

A Well, I certainly know where polymorph B

in the patent comes from. In Phares, they do not

identify the source of the treprostinil.

Q Yeah. I'm not asking about how it was

made or other differences. I'm just asking in

regards to what crystal form it is.

Are both of these the same crystal form,

the crystal form of treprostinil diethenolamine salt

in the ‘393 patent and the crystal form in the

Phares prior art reference, which are both called

Form B? Are they the same crystal form?

A I can’t be 100 percent certain. This
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melts at 194, and I think the Pharee melts the 107.

So I’m not certain.

Q Okay. Now, the Pharee reference,

that's ----- that’s a patent application written by

people at United Theraoeutioe; right?

A Yes.

Q Okay. Did you ask anyone at United

Therapeutics: Hey, do you have information about

that particular Form B that you made in the Pharee

patent?

A NO.

Q But you knew they ----- if anyone had that

information, it would be United The‘apeutics; right?

A Presumably.

Q Right. You don't think I’m going to have

that information; right?

A NO.

Q Right. And if they were different ~—

right? w— if the Form B in the Phares reference and

the Form B in the “393 patent —— if they were

different, don't you think that your counsel would

have given you documents showing that they were

different crystal forms?

A All I know ie what‘s stated in the

documents.

950 Third Avenue, New York, NY 10022
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WILLIAMS, ROBERT on 08/26/2016

Q That you received.

A Yes.

Q And you didn‘t ask for any further

information on this issue?

A No. No. I didn't think there was a need

to

Q So we were looking at the patent,

Exhibit 1001, also known as ”Williams Deposition

Exhibit 3." I want to go to the next paragraph that

begins with, "At this stage . . ."

Do you see that paragraph? In column 12.

A Okay. Column 12 and »n where ----- okay.

Q It’s about line 53.

A Hmm -- hmm .

Q I‘ll read it into the record so we know

where we are?

A Okay.

Q It sa"s, ”At this stage, if the melting

more than 104 degrees C, it was considered polymorph

B."

Did I read that correctly?

A That's what it says.

Q Okay. So if you're in the '393 patent,

they are identifying whether a treprostinil
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WILLIAMS, ROBERT on 08/26/2016

diethanolamine salt is Form B by its melting point;

right?

A Yes.

Q Okay. And if the melting point is

greater than 104, that indicates that it must be the

Form B; correct?

A Your question again?

Q Let’s just put it this way: The melting

point is a signature for Form B.

A It‘s one characteristic, physical

property, yes.

Q They‘re not just saying it's one

characteristic property; they're saying it is the

property which tells you it's Form B. Isn‘t that

what that sentence says?

A Well, its X ray defraction pattern is

going to be much more diagnostic,
\

Okay. I'm just asking; What does this

A Well, it says, ”At this stage if melting

point of the treprostinil diethanolamine salt is

more than 104 degrees, it was considered polymorph

B." That‘s what it says.

Q Okay. Let me ask you this: The people

at United Therapeutics, they know how to take PXRDs;

950 Third Avenue, New York, NY 10022
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WILLIAMS, ROBERT on 08/26/2016 Page 172

right?

MS. HASPER: Objection. Speculation.

THE WITNESS; Iim not sure if they do

that in innhouse, or if they contract that out to

another 1am that has deep expertise in this or not.

I don't know if they do it in—house or not. I don't

know.

BY MR. POLLACK;

Q Okay. They have acceee to the technique;

right?

A Sure.

Q We saw in the Pharee reference, they have

a PXRD for Form B; right?

A Yes.

Q So presumably, they did a PXRD of what

they did here in the '393 patent, Exhibit 1001;

right?

MS. HASPER; Same objection“

THE WITNESS; You're asking me preeumabiy

they did a PXRD?

BY MR. POLLACK:

Q Yeah.

A I don't know if there was data on that or

not in here.

Q There’s no data in here.
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WILLIAMS, ROBERT on 08/26/2016

Let me ask it to you this way: Do you

think that the people at United Therapeutics would

have reported that this is Form B without do doing a

PXRD? Is that your opinion?

A I don’t have an opinion.

Q One way or the other?

Okay. I mean, the people at United

Therapeutics, they’re not amateurs at these

techniques; right?

MS. HASPER; Obje.tion. Scope.

BY MR. POLLACK:

Q You don“; know?

A I don't know.

Q Okay.

A We've been going for another an hour,

could we possibly have a break?

THE VIDEOGRAPHER: This ends media No. 2

in the deposition of Robert M. Williams, Ph.D.

We’re off the record at 2:45 P.M.

(Off the record)

“HE VlDEOGRAPHER: This begins Media

No. 3 in the deposition of Robert M. Williams, Ph.D.

We are back on the record. The time is 2:57 P.M.

MR. POLLACK: I'm going to mark as

Williams Deposition Exhibit 18, a Guidance for
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STEADYMED VS UNITED EHSKAPSUEiCS COKPORALiON

ROBERT on 08/26/2016 Page 174WILLIAMS,

Industry from the FDA titled, ”ANDAe:

Pharmaceutical Solid Polymorphism."

{Exhibit 18 marked)

BY MR. POLLACE:

Q I'm going to represent to you, this

wasn’t attached to your report. But I'm wondering

if you!ve reviewed this document in the past in the

course of your various ANDA litigations or

A Not that I can recall.

Q Okay. This is —— well, can you explain

to me what is ----- what this document is?

A NO.

Q Okay.

A I‘ve never seen it before.

Q Sure. Do you know what a Guidance for

Industry is —n I mean ------ from the FDA?

A I‘ve seen FDA guidance things. These are

things the FDA puts out to help pharmaceutical

companies jump through all the hoops with the FDA to

get approval.

Q Okay. And I‘m right —— this one is about

pharmaceutical solid polymorphism?

MS. HASPER: Objection.

THE WITNESS: That's What it says.
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before.

is.

Q

 
ROBERT on 08/26/2016

MS. HASPER: Scope.

POLLACK:

Okay. And in simple language, that’s

ifferent crystal forms of drugs; right?

MS. HASPER: Same objection.

”HE WITNESS: Yes.

BY MR. POLLACK:

Q Okay.

MS. HASPER: Counsel, if I could clarify:

You said this was a —— Exhibit 18. I thought the

previous exhibit was 13

THE REPORTER: No, the last one was 17.

MS. HASPER: Thank you. I’ll correct

that, then.

BY MR. POLLACK:

Q Let me ask you: Are you familiar with

any guidances from either the FDA or ----- are you

familiar with the ICE?

A I'm trying to remember what the acronym

stands for. I don't remember now.

Okay,

But, yes, I've seen —— I‘ve seen each

I was trying to remember what the acronym

Have you looked at any either ICH or FDA
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documents concerning polymorphism in the past?

MS. HASPER: Objection. Relevance.

Scope.

THE WITNESS: Not that E can think of.

BY MR. POLLACK:

Q Okay. Let me ask you just to turn to

page 9 of Exhibit 18. You see here this is a ----- a

guidance setting ficrth specifications for polymorphs

in drug substances for solid, oral, and suspension

dosage—fiorm products.

And you see that in the first square, the

question is: Is there a polymorph specification in

the USP __ the USP __ that‘s the United States

Pharmacopeia?

A Pharmacopeia.

Q What is the United States Pharmacopeia?

A Oh, it's a compendium of drug substances

that is indexed and catalogued by this organization.

Q Okay. And the organization which is

known as the ”USP”; is that right?

A I think so, yes.

Q The USP puts in specifications for each

drug su stance, including things like purity,

crystal form, melting point »»»»» is that your

understanding?

950 Third Avenue, New York, NY 10022
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WILLIAMS, ROBERT on 08/26/2016 Page 177

A I don’t recall off the top of my head

exactly what data's in there.

Q Okay. You've used the USP; right?

A I have.

Q Okay. What do you recall from your use

of it? What that —— what is in there?

A It's been a while since I looked at one,

so I don't exactly remember.

Q Okay. About how long did you look at

one?

A I don‘t remember.

Q More than a year ago?

A Well, you know, my father was a

pharmacist, and he has a whole bunch of old ones

that we just had to move from one place to another.

i looked at those, but those are ancient.

Q Okay. Have you ever looked at the

U.S. —— you understand there will be a USP monograph

for treprostinil?

A Yeah.

Q And there‘s also one for treprostinil

diethanolamine salt; correct?

A I guess so. I’ll take your

representation.

Q Okay. You haven't looked?
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A NO.

Q Okay. Now, you see here, one of the

things that the FDA asks the ANDA applicant to do is

to look if there's a polymorph specification in the

USP, and then it says, for example, "melting point."

Do you see that?

A Yeah, I see that.

MS. HASPER: Objection. Scope.

BY MR. POLLACK:

Q So melting point is one of the things the

FDA calls out. In fact, it's the onlv thing in here

that they give as an example as associated with a

polymorph. Do you see that?

MS. HASPER: Same objection.

THE WITNESS: It says, "example." "For

example.”

BY MR. POLLACK:

Q There's other things; right?

A Certainly.

Q Right. But melting point is the one that

they gave in this document?

A As an example.

MS. HASPER: Same objection.

BY MR. POLLACK:

Q Because melting point is something that
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uniquely identifies a polymorph; right?

MS. HASPER: Same objection.

Miecharacterizes the underlying document.

THE WITNESS: I would not necessarily

agree with that.

MR. POLLACK: Let me mark as Williams

Deposition Exhibit 19 a document that's been called

“Exhibit 2030" in this case. It’s an article by ——

rather than try to say the name, it's an article

that appeared in the International Journal of

Pharmaceutics in 2006.

(Exhibit 19 marked}

BY MR. POLLACK:

Q Let me ask you: Is Williams Deposition

Exhibit 19 an article you relied upon in your

Declaration?

A Yes

Q Okay: Do you have any idea how to

pronounce the author's first name?

A "Adhiyaman."

Q Okay, We‘ll call this the Adhiyaman

article?

A Okay.

Q Okay. Now, in the Adhiyaman article, we

see —— I think my understanding of this —— or at
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least of your opinion of it —— is that there are a

number of crystals of certain chemical called

"dipyridamole"? Is that a decent pronunciation of

it, or how would you pronounce that?

A "Dipyridamole "

Q Okay. And they're all made in different

solvents; is that fair?

A Yes”

Q Okay. And each of them has a different

PXRD pattern; is that fair?

A I think that‘s what they’re illustrating

in the article, yes.

Q Okay. Isn't it correct that a different

PXRD pattern means that the crystal has a different

threewdimensional structure in a solid form?

A Yes.

Q Okay. So each of these is really a

different crystal form of the same drug; is that

fair?

A I think that's fair.

Q Okay, So what we learned about in this

article is sometimes when you use different

solvents, you get different crystal forms of the

same drug; right?

A YES .

  
Elisa Dreier Reporting Corp“, UHS. Legal Support Company (212)557—5558

950 Third Avenue, New York, NY 10022

|PR2020-00770

United Therapeutics EX2007

Page 1420 of 7335



IPR2020-00770 
United Therapeutics EX2007 

Page 1421 of 7335

k)

ID

(3".

ED

ll

12

 

STEADYMED vs UNITED EHSKAPEUIlCS COKPORAIlON

WILLIAMS, ROBERT on 08/26/2016

Q Okay. So there's nothing in here saying

that two crystals that have the same cr;stal form

and same PXRD structure made from different solvents

are different?

MS. HASPER: Objection. Mischaracterizes

the document.

THE WITNESS: Please state your question

one more time?

BY MR, POLLACi:

Q cure. Sure.

So there are no —— let me make the

following clear: There are no examples in Williams

Deposition Exhibit 19 of two crystals having the

same PXRD pattern but which are different crystal

forms

A You'll have to ask me that one more time.

Q Sure. There are no examples in Williams

Deposition Exhibit 19 Of two crystals, made with

different solvents, having the same PXRD pattern but

different —— but are different crystal forms?

A I’m not sure 1 can come to that

And what I did cite from this artic=e is

that the conclusion, which I quoted in my

Declaration, and it’s also based on my experience of
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crystallizing the same compound on different days

from different solvents under slightly different

conditions, you can get a different melting point.

And it depends on the scale and lots of things.

50 Okay. But could you get a different

melting point because you've gotten a different

crystal form. Isn!t that the issue?

A Not necessarily.

Q So your testimony today is, I can have —w

let me ask you this: If I have two crystals that

have the same PXRD pattern, can I get two different

melting points?

A Yes.

Q Okay. And what is the reason for that in

your opinion?

MS. HASPER: Objection. Scope.

THE WIT So the way these melting
2[TJ U) a)

points, which are done typically today with this

differential scanning calorimetry, the melting

ranges can depend on the rate of heating, the sample

size, and even the individual instrument that’s

used. There can be variabilitv.

BY MR. POLLACK:

Q Sure. You're saying there can be errors

in the measurement?
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A Yes.

Q Fair enough. Okay.

But assuming that the appropriate scan

rate is used and appropriate sample size is used and

1.,
all of those things are the case, will two crystals

which have the same PXRD pattern have the same

melting point?

A I don't know if that‘s ubiquitously true.

I wouldn't agree with that.

Q Do you not know, or do you formally

disagree with that?

A I disagree.

Q Okay. Do you have any —— is there

anything in this article that supports your opinion?

A Well, the conclusion is that ~~ it says

right here, "In conclusion, it can be said that the

crystallization conditions“

Q Read that slowly.

A Sorry.

"In conclusion, it can be said that the

crystallization conditions and the medium used have

a major effect on dipyridamole crystals habit

modification under ambient conditions. The crystals

showed significant changes in the shape, size,

melting points, dissolution rate, XRD patterns and
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DSC curves."

And I quoted that in WW -----

Q But here, they pointed out they all had

different XRD patterns, right?

A Okay.

Q Right?

And, in fact, that's what the data shows

in here. They all had different XRD patterns?

A Hmm — hmm .

Q Right. Iim asking about two crystals

having the same XRD pattern.

A So in my own research, we do a lot of

X—ray crystallography. And I work pretty closely

with an expert or'stallographer, Orrin Anderson.

And we've had crystals that had the exact same XRD

pattern that were produced on different days that

had slightly different melting points. So I’ve seen

this myself.

Q Okay.

A So what you’re trying to say is just

simply not ubiquitously true.

)0 Okay. Do you have any literature or any

papers —e other than your own personal anecdotal

experience, do you have any scientific literature or

papers that support that opinion?
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A I‘m sure I could find it if I was asked

to, but that was based on my own experience.

Q Okay.

A And that's "" it happened not just once.

It's happened numerous times.

Q Okay. But as part of this proceeding,

you didn’t look for any papers that supported that

opinion?

A Well, I think the main point here is that

you can't compare the polymorph form and Phares to

what*s in the ”393. That was the main underlying

theme here.

Q Right. But your opinion on that was

based on the idea that the same polymorph could have

two different melting points; correct?

MS. HASPER: Objection. Mischaracterizee

the document and the testimony,

THE WITNESS; I mean, what's

Characterized is the same polymorph ~~ or what’s

called —— but there wasn’t enough information to

ascertain that that was the case.

BY MR. POLLACK;

Q The people who called it the same

polymorph, that's United Therapeutics?

A Okay.
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Q The people you're working for; right?

A That doesn’t mean they’re infallible.

Q Okay. It wasn't —- it wasn‘t me; right?

A NO.

Q It wasn't Dr. Winkler?

A NO.

Q No?

And —— okay. You think maybe they made a

mistake in identifying the polymorphs?

MS. HASPER; Obje.tion.

Mischaracterizes —— testimony.

THE WITNESS: Yeah. I was addressing

 
Dr. Winkler's analysis.

BY MR, POLLACK:

Q That's not what I asked you.

I said, do you think they made a mistake

in identifying the polymorphs of each of thoee

papers? United Therapeutics made a mistake?

MS. HASPER: Objection. Mischaracterizes

testimony. Asked and answered.

THE WITNES‘: I cannot be 100 percent

certain.

BY MR. POLLACK:

Q Okay. You didn't do anything to

investigate whether they made a mistake in
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identifying those two polymorphs?

A No. I just have the documents as they

read.

Q And the documents called both of those

"polymorphs Form B"?

A Yes. Made under different conditions,

and Phares doesn’t provide any information on

solvent that was used, scale, source of the

treprostinil, and so on. So it‘s just not enough

there.

Q You know, you’ve brought up the term

"scale" several times in this deposition. Looking

back at Exhibit 1001, is there anything ——

A What's Exhibit 1001?

Q Exhibit 1001 is the ‘393 patent. It's

also known as "Williams Deposition Exhibit 3“”

A Okay.

Q I‘d like you to look at Claims in the

'393 patenth Do you see anything in there that says

what scale the reaction is being carried out at?

A NO.

Q Okay. So the reaction covers any scale;

right?

A Certainly.

Q Could be bench; laboratory reaction, like
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Moriarty did in his Journal of Organic Chemistry

article?

A Yes.

Q That could be included —" and it could be

a large clinical batch; correct?

A Yes.

Q Okay. Let me go back to the Phares

reference, Exhibit 1005, known as "Williams

Deposition Exhibit 16." If you cruld turn to

page 42. And we have a lot of page 425 here, so let

me be a little more specific.

Page 42 in the lower rightuhand corner of

the document, original page 40 of the reference __

A Yes. I’m there.

Q Okay. —— I was wondering if you could

help me understand some of the chemistry in "" you

see there‘s a synthesis at the top of page; right?

A Yes.

Q Okay. Here’s what I was not fully

understanding; There's —— if you go to this

synthesis scheme, there‘s a structure on the lower

right—hand corner in the scheme. And next to it,

there's an arrow, and there's a letter ”L” above it.

Do you see that?

A YES .
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% Q Okay. And now, what‘s —— to the right of
i the arrow with the letter "L,” that‘s the mirror

5 image of the -~ some of the compounds that are shown

3 in Claim 9 of the ”393 patent; is that right?
E A So which ww which structures are you

g asking me to compare?

3 Q Yeah. Let's take a look at ----- there‘s a

é structure called "5” in claim 9.

i A Okay. That’s the so—called "benzindine

i triol.”

; Q Hmm—hmm. And is that structure and

i claim 5 u— is that the mirror image of the structure

g on page 42 also known as "40,” in the lower

; rightmhand corner?

i A That would be lluB where R is H. That

i would be the mirror image of the benzindine triol.

i Q Okay. Thanks.

3 And then in step (1), if you look down in

i the paragraph, it tells you what step (1} is. And

5 step (l) seems to have two parts to it; is that

3 fair?

i There's a little (i) and then a two

% little (ii) part?

i A Yes.

é Q Okay. Those are two separate steps in
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(l); right?

A Yes.

Q Okay: And the first step -— the

letter ----- single (i) step where it says, ”CL,"

"CH2,” "CN," and then it says “K2," "C03" —— is that

the —— is that the alkylating step like is done in

step (a) of claim 9, except for the mirrormimage

compound?

A Yes.

Q Okay. And then there's a step where it

says ”KOHCH3OH reflux 83 percent.” Is that the

hydrolyzing step of "a which is called "step (b)" in

the ”393 patent being applied to the mirror—image

compound?

A Yes.

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

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

page 42 of the Phares reference.

A Yes.

MR. POLLACK: I'm going to mark as

Williams Deposition Exhibit 20 an excerpt from

Exhibit 1002, and it's a small section firom that

exhibit which was the prosecution history. And it‘s

called the "Declaration of David Walsh.”

(Exhibit 20 marked)
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BY MR. POLLACK:

Q You've reviewed this document in

preparation for this deposition and for —— in

preparing your Declaration; correct?

A Yes.

Q I think we discussed earlier that

according te this document ----- if we turn to the

document called ”Page 348" in the lower right—hand

corner. I think we discussed earlier how for the

treprostinil diethanolamine salt, that's what‘s

presented at the top of the page —— the salt?

A Yes.

Q Okay. And then below that is the free

acid?

A Yes.

Q Okay. And we see in the free acid, the

impurities are 0.2 percent; right? Total related

substances.

A NO.

Q Oh, I’m sorry. What is the impurities by

HPLC for total related substances for the

treprostinil free acid on the Walsh Declaration?

A Oh, you were asking me about the salt,

which is .l pertinence.

Q I‘m sorry. Misspoke, then. I was not ——
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okay.

Vant to do the salt first or the free

acit/

A You’re asking the questions.

Q Okay.

A You pick the order.

Q All right. Let!s d0 the free acid.

A Okay.

Q Am I correct that the total related

substances for the free acid is 0.2 percent?

A YES .

Q

salt,

Q Okay.

the amount

increased; correct?

A Yes.

Q And, in fact, the
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And for the treprcstinil diethanclamine

the total related substan

A Yes.

Q Okay. So, in fact, there are ~— well,

let me ask you this: The treprostinil free acid,

it's made the same way as the diethanolamine salt,

except step (d) is then executed; is that correct?

A That's correct.

And so when step

of total related substances actually

spec,

treprostinil free acid made using the step

cee is 0.1 percent?

(d) was executed,

even, for

,. .

ad) 1 S
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actually set to not more than 3 percent. Do you see

the ?

A Yes.

Q And for the salt, the level of impurities

is set to only not more than 1—1/2 percent. Do we

see that?

A Yes.

Q So carrying out an additional step,

step (d), on the treprostinil diethanolamine salt

actually increases the impurity level or the

product; right?

MS. HASPER: Objection. Mischaracterizes

the document.

TEE WITNESS: So what's going on here -----

this is actually fairly easy to understand.

BY MR. POLLACK:

Q Okay.

A —— is that the salt, which is incredibly

pure. Seven to eiqht impurities is not present.

The only thing that's detectable is an tiny amount

of the enantiomer BAUQD, All the others have been

eliminated. And when you treat the salt with acid,

the impurities that now come back are the two

dimers: 750W93, 751W93; and the ethyl ester.

And that's because those are formed by
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acid—catalyzed self—condensation to make the two

dimers, and the tiny residual amount of ethanol that

was used to recrystallize the diethanolamine salt

forms a small amount of the ethyl ester.

Q Okay. If you could turn to -~ we had an

exhibit we were looking at before, Williams

Deposition Exhibit 14. That was a letter from the

FDA .

A Okay l've got the letter

Q If you could turn to the secold page oi

the letter, the one in the center at

the bottom. If you look ----- you see there'a a bullet

point in the middle of the page?

A Yes.

0 Okay. And in that first paragraph there,

they say, ”Historically at our Chicago facility,

UTlSC intermediate is not a compound that was used

during the conversion of 

treprostinil." Did 1 read that correctly>

A That's what it says.

0 And UTlSC intermediate, that‘s a code

name tor treprostinil diethanolamine salt You know

that; right?

A Okay. I actually ----- i don‘t remember

that that‘s the code name. Here in this —e Walsh
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COKPORAElON

Decla ation it's called "UTW—ll—0327.” So ~—

Q You're not familiar with the code name

"UTISC" from the documents?

A I mean 1 didn't "m _ saw UTlSC. l was

real __ I focused more on the more explanatory names

like benzindine triol, the diethanolamine salt.

Q Maybe this next sentence will help you

recall what UTlSC was. It says, "This new process

was necessary for the production of our UTClSC API”

"API" stands for "active pharmaceutical

ingredient"?

A Yes.

Q e— "for investigational oral

formulation."

Are you aware of that United Therapeutics

sells an oral treprostinil diethanolamine salt drug?

A Yes.

Q Okay. Reading this now, does that

refresh your recollection tha UTlBC is treprostinil

diethanolamine salt?

A Yeah,

Q Okay.

A That's fine.

Q Okay. Now, it says here that, "The data

whichin table 5 from the validation report”
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apparently has a number, —— ”showed several 

impurities detected at low levels, below the ICH

identification limit of percent. These 

impurities are not carried through to the final APE

treprostinil as described below "

Did I read that correctly?

A That‘s what it says.

Q So here, what they're saying is, there's

a punch of impurities in treprostinil diethanolamine

salt And those ones are not carried forward to the

free acid. Did you see that?

A Okay. I see that

Q Okay. I'm not mischaracterizing that ——

right? ----- that’s what they’re saying?

A That's what it says.

0 Okay. And so, in fac , here, what

they’re telling the FDA is, the treprostinil free

acid is cleaned of all these impurities by the acid

step, and yet Walsh's Declaration doesn't is: these

impurities and claims that the diethanolamine salt

is purer than the free acid,

DO you see that'D

MS. HASPER: Objection. Miecharacterizes

the documents.

THE WlTNESS: So in Walsh’s Declaration,
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A

there are unidentified impurities. DD —— so I can

only assume that that’s what this is referring to.

BY MR. POLLACK;

Q Here, it Shows that there are several

impurities. Do you see that?

MS. HASPER: Objection. Vague.

Where are you referring to?

THE WITNESS: I ”m sorry .

BY MR. POLLACK:

Q In page 2.

A Yeah. So in the Walsh Declaration, it

says, "unidentified impurities,” plural.

Q Right .

A Okay.

Q Humvlnnm.

A And so there’s 0.7 percent of thoee. And

then in the acid, those are not detected.

Q Yeah. Except here, you notice how here

it says they‘re below the ICE identification limit

of 0.1. That doesn‘t say they're below the .05

identification limit where you don‘t have to report

them; right?

MS. HASPER: Objection. Mischaracterizee

the documents.

 
Page 197

 
Elisa Dreier Reporting Corp., U.S. Legal Support Company (212)557—5558

950 Third Avenue, New York, NY 10022

United Thera

|PR2020-00770

peutics EX2007

Page 1437 of 7335



IPR2020-00770 
United Therapeutics EX2007 

Page 1438 of 7335

k)

ID

(3".

ED

 

STEADYMED VS UNITED EHSKAPEUIICS COKPORAIION

WILLIAMS, ROBERT on 08/26/2016

THE WITNESS: Okay. I haven’t thought

about this. You know, I haven't -----

}3T{ F4}? . IDCllllllaCT?{;

Q That's why I’m asking you to think about

it now .

A Okay.

MS. HASPER: Objection. Beyond the scope

of his report.

THE WITNESS: You know, I'd ha"e to think

about this deeply and figure out what the

significance, if any, of that is.

BY MR. POLLACK:

Q Okay. You agree with me they're saying

here ----- reading this sentence fairly, that there are

a number of impurities that are above the .05 level

but below the .01 level which are in the salt, and

those are being cleaned out by the acidification

process.

MS. HASPER: Objection. Mischaracterizes

the ——

BY MR. POLLACK:

Q That‘s what they‘re saying to you; right?

Mb. HASPER: Objection. Mischaracterizes

the documents.

THE WITNESS: SO I'd have to think about
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this, but I —— I actually —— anyway, I'd have to

think about it.

}3l{ F4}? . IDCllJIJZXCT?{;

Q What were you going to say?

A I'd need more time to consider.

Q You agree with me there appears to be

some contradiction here between what Walsh is

presenting and what is being presented to the FDA in

Exhibit 2006?

MS. HASPER; Objection. Mischaracterizes

the testimony and the documents. Also asked and

answered.

THE WITNESS: Yeah. I wouldn't ** I —— I

don't have an opinion on that. So -----

BY MR. POLLACK:

Q You have no opinion, one way or the

other?

A I have no opinion.

Q This isn't something you looked at in'K

fiorming your opinion for this case?

A NO.

Q Let me ask you: What kinds of impurities

that would be in the diethanolamine salt would be

cleaned out by the acidification step?

MS. HASPER: Objection. Foundation.
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STEADYMED Tvr 5

 

TH 7

speculate what

skilled in the

the only basic

Diethanolamine

impurities:

So I‘m always speculating.

I have no data,

those are basic impurities that are removed when you

proteinate the

diethanolamine.

molecules like

BY MR . POLLACK:

Q And

Williams Deposition Exhibit 20 here,

' :
it s

styled in

kinds of impurities

for the treprostinil diethanolamine salt?

Q The

that could be cleaned out by the acid,

impurities are

of impurities for the diethanolamine salt.

NS.

 
UNITED

ROBERT on 08/26/2016

MeMa

i'Hzil—{APSU i’l CS COKPORA i’l ON

Page 200

WITNESS: You know, I could only

would be reasonable to a person

art, since the diethanolamine salt ~~

species is diethanolamine.

may also come with some other basic

ybe ethanolamine, triethanolamine,

possible thatbut it ' 5

salt because you also get rid of

So it would make sense that

that would also disappear.

I'm correct if we look on Walsh or

on page 348 as

the bottom rightwhand corner, those

were not included on the list

not -~ I didn't follow you. I‘m

kind of impurities you just described

those

not on the list that Walsh presented

HASPER: Objection. Mischaracterizes
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the document.

TH L'IJ WITNESS: Well, those presumably

could be unidentified impurities, because there's

.07 percent that are in the salt that are not

detected in ~— or there's —- there‘s "ND" for

unidentified impurities in the final acid, So ——

BY MR. POLLACK:

Q If we have, let’s say, just two

impurities that are above the .05 nonreporting level

for ICH, that already gets us to above .1 —— right?

—* .1 and above in total unidentified impurities?

A I'm not quite following your question.

Just ——

Q Here, it refers to the -n I’m sorry.

Here it refers to, there are some

impurities in 2006 that are referred to. And it

says it shows several impurities. Not one, but

several impurities”

Let’s imagine there’s just two for this

hypothetical. At low levels, they’re below the ICE

identification limit of .1 —— or presumably, if they

were below the .05 level —— right? —— for lCH —— in

which case, you don't even have to discuss them __

that would have been mentioned.

So there are several impurities that are
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below .1 but above .05. If we just have two of

those, that’s already going to put us greater than

point .07 that you referred to in the Walsh

Declaration; right?

MS. HASPER: Objection. Mischaracterizes

the documents.

TH
E

L'IJ WITNESS: So since I don‘t know what

they are, how many unidentified impurities are in

that number of .07 percent, I can‘t say anything.

BY MR. POLLACK:

Q All right.

A I'd only be guessing, and I donit want :0

guess

Q Okay. Okay.

But -— seem a little strange to you that

Walsh doesn't mention this to the Patent Office in

 
providing this Declaration that there are ether

impurities?

MS. HASPER: Objection. Mischaracterizes

the document. Beyond the scope.

THE WITNES‘: You know, I have no idea

what was inside Dr. Walsh's mind and what the actual

exchange was between him and the Patent Office. You

know, these are individual batches that he

represented as being representative.
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And I think that it fair, because the

analysis that i did on 121 batches of treprostinil

made by the ‘393 are as good, if not significantly

better, than these So 1;”s consistent. I don't

think he's hiding anything. I don‘t think there's

anything sinister going on here.

BY MR. POLLACK:

Q I mean, earlier, we were talking about

the one Moriarty batch, and yea were complaining

batch was not representative, even 

though it was the one that Moriartf presented in his

paper. Now you‘re saying one batch from Walsh is

representative?

A Well ------ that‘: what he represented to the

FDA, and the data l've looked at corroborates that.

0 Well, we saw earlier right? ------ t ere'e

 
VS HASPER: Objection. Mischaracterizes

the document.

THE VITNflS I mean, I haven’t done the

comparison“ You threw, like, a spreadsheet in front

of me and —e

BY MR. POLLACK:

Q Do you want to do it now? We can go
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every number iS correct,

Okay.

The time it 3:37 P.M.

(Off the record}

BY MR. POLLACK:

before.

 
through the spreadsheet, and you can check that

A I‘ll —- you're asking the questions. Not

me.

Q Okay. Let's do that now. We'll put up

the spreadsheet, and you can go through it and

verify that each number is correct. Is that fair?

THE REPORTER: Let‘s go off the record.

THE VIDEOGRAPHER: We're Off the record.

THE VIDEOGRAPHER: We are back on the

record the. The time is 3:55 P.

Q Welcome back, Dr. Williams.

Before the break, we were ----- you had

asked to see the spreadsheet regarding the 46 values

for purity from the Certificates of Analysis that we

averaged and took a standard deviation of. What

we've put in front of you is what's been previously

marked as "Williams Deposition Exhibit 13." It‘s an

electronic copy of the documents we were showing you

And you can feel free to manipulate them

COKPORAElON
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on the computer, examine them, and compare them to

the data you reported in your Declaration in

Appendix A or any other place and verify that the

calculation is correct,

MS. HASPER: Obiection. MischaracterizesJ

the testimony,

Also, :!ve previously lodged an objection
 

to the use of this electronic exhibit. I'm going to

maintain that objection at thi time.
no

And also, if counsel would permit, I'll

enter a standing objection to the entire line of

questioning regarding this exhibit so I don't have

to keep making it.

MR. POLLACK: That‘s fine.

MS. HASPER; All right.

THE WITNESS: And, actually, I didn't ask

to see this again.

BY MR. POLLACK;

Q Okay. You did not ask to see that again?

A I did not,

Q Let me ask you: Do ~— so I had asked

you —— do you trust that these calculations are

correct°

A I haven't had a chance to look through

them. So, no, I don‘t trust them.
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Q Okay. Well, now you have a chance to

look through them. Why don‘t you take a look

through them and see if you trust the calculation.

n Can I use this n" so these supposedly

correspond to entries on Exhibit A.

Q That‘s correct.

A Is that right?

Q Yes. Except we’ve removed the first ten

A Okay. So we started there. Okay.

First of all, I'm __ I have not seen

"implied impurity." That was nowhere in my charts.

Q Okay. You have seen "total related

substances,“ though?

A Yes.

Q Okay. You'd agree with me that the w"

whether you like the phrase ”implied purity” or not,

based on total related substances, the purity for

each sample is determined by taking 100 and

subtracting total related substances?

A Yes.

Q Okay.

A So this first one has a —— what the

results are »»»»» that 1.0 »»»»» that's 1 percent ----- that

was in the second to last column of this; right?
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é Q Yes.
i A And so your implied iUQurity is 100 minus

5 1, so 99. That's what that second ~—

g Q Correct.
i A __ entry means?

g Q Yes.

i A And that‘s the source document.

é Q Is there another name, other than

i "implied purity," that you would like to use?

i A Not —— no. I donit have any other fancy

; name for this.

i Q Okay. That calculation was done

g correctly; right?

3 A Yeah. So Assay Purity -n where did that

i number come from?

i Q That is from the original Certificate of

: Analysis.

; A Ah. So where are those?

i Q That is Exhibit 2036, which is among

5 your ——

S A Is it this big, thick thing?

i MR. POLLACK; Did we mark it already?

% MS. HASPER: Yeah.

: MR. POLLACK: Yeah. I'll give you the

é number in second.
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Elisa Dreier Reporting Corp., U.S.

950 Third Avenue,

% It's Williams Deposition Exhibit 7.
3 THE WITNESS: You don’t have "u do you

5 have a printout of this?

3 BY MR. POLLACE:
i Q So we have ——

g A Making life much easier for me.

: Actually, with these glasses on, these are my ----- not

é my computer glasses. These are my driving glasses.

% Q A printout of the spreadsheet?

i A Yeah.

i Q Yes. We have ——

i THE REPORTER: Would this help

g (Indicating)?

; BY MR. POLLACK:

i Q If you look, there's a Deposition

% Exhibit 10 in your documents. Williams Deposition

i Exhibit 10.

i A That's what this is?

i 80 what’s missing from this spreadsheet

E that you prepared are the individual impurities.

; Q You didn‘t rely on the individual

i impurities either —— right? —— for this calculation?

% You used the total related substances; correct?

3 A For which calculation are you talking

é about?

EHEKAPEUElCS COKPORATlON
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Q For your calculation of the average

purity.

A Oh, right. That was total related

substances. But I relied on the individual

impurities for my opinion that the '393 product is

distinct and more pure and different.

Q I understand that. But here we‘re just

looking at the calculation. I just want you to

verify for me that the calculation we‘ve done of the

average purity is correct.

73A 203.
t

—— okay. (Mumbling).

THE REPORTER: Sir, please don't mumble.

THE} WITNESS : Okay . I ‘m sorry . I ‘m just

going through this, one entry at a time.

(Brief pause while witness works with

exhibit}

BY MR. POLLACK:

Q Dr. Williams, those two we haven't given

“on that exhibit Yet ~— why don't Ion finish the ——l . 1

A The yellow? Okay.

Q Yeah, when you finish, we'll give you

those two as well.

A Okay.

(Brief pause)

MS. HASPER: Counsel, while Dr. Williams
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is still looking at the document, I’d like to take

the time to make this statement on the record that,

previously, you made the representation that the

electronic document was the same as the printouts

that had been provided earlier and marked as

Exhibits 8 through 10; is that correct?

MR. POLLACK: Yes.

MS. HASPER: Okay. Having reviewed at

least Exhibit 10, l see several ~~ at least a few

Changes —— differences between the electronic

version that you provided to me and the document.

So I‘m going to be maintaining my

objection to the entirety of Exhibit 13.

TEE WITNESS: So I did all the ones from

here, 2036.

BY MR. POLLACK:

Q And you have two more to check; right?

A I think there were four —— four.

Q Which ones do you still want to Check?

A So there's 20101, 20201, and 20302 and

20303 ~~ oh, wait. The __ oh, these, I can get from

here. I'm sorry.

Q Okay.

A Two, yeah. Let me pull these off here

while I've got this document open.
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Q Yeah.

(Brief pause)

A Okay. Just the remaining two.

MR. POLLACK: Okay. We’re going to mark

as Williams Deposition Exhibit 21 a document known

in the case as "Exhibit 2053.”

(Exhibit 21 marked)

BY MR. POLLACK;

Q Dr. Williams, is this the Exhibit 2053

you relied on in listing batch data in your

Appendix A?

(Brief pause)

All right. So I've finished checking

them.

Q Okay. Let the record reflect you Spent

more than 30 minutes checking them.

A Okay.

Q Okay. And you checked every single data

point; right?

A I did.

Q Okay. You didnit spot—check them. This

is a check of every single point?

A Right. Yes.

Q Okay. What —— did you see any mistakes
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or differences?

A Yes.

Q Okay: Which ones did you see?

A 80 entry No, 16, which was UT lot

UT15~000901. And the discrepancy apparently comes

from the actual batch record from Exhibit 2036, has

total related substances at .5, and thus the ----- your

implied purity is 99.5 instead of 100. And I think

it’s because on the other document _, which was a

summary at page 19 ——

Q 20537

A Right. ----- 2053 at page 19 for that

lot 901, it's listed as .05 percent. So this is

probably a typo (Indicating); and this is probably

accurate (Indicating), the original source document.

Q Let’s "~ take a look at the entry on here

for nu this is lot ----- which one? UTISmOOSOl?

A Yes,

Q Okay. Let‘s just take a look at ~~

you're referring to this number here, the .1

(Indicating)?

A Yes.

Q Okay. If we look there, do you see up

there at the top of the screen that says, ".05“?

A Well, I actually —— my —— I can't see
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that.

Q You can look n" why don't you take a look

up there on the big screen.

A Okay.

Q Can you see it there?

A Yeah.

Q Okay. And so you see that on Excel, we

set the number —— the digits with one decimal

place —w right? ~~ on the printout?

A Okay. So where you got that from was

Exhibit 2053, but the source document for that shows

that it‘s 0.5.

Q 0 b or O 05“

A 0.5

Q Oh.

A While you‘re checking that, could I take

a short break?

MR. POLLACK; Sure.

THE VIDEOGRAPHER: We are off the record.

The time ie 4:44 P.M.

(Off the record}

THE VIDEOGRAPHER; We are back on the

record. The time is 4:48 P.M.

MR. POLLACK: Okay.

1,,
///
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% BY MR. POLLACK:
i Q So we just ------ you just said that entry 16

5 should be changed to .5; is that right?

i A Yeah, I believe that‘s correct.
E Q Okay. So should we change that here,

i this being the spreadsheet and see what we get? Is

: that fair?

é MS. HASPER: I'm just going to reiterate

i my standing objection to this entire line of

i questioning using this document.

i MR. POLLACK: Okay.
i BY MR. POLLACK:

g Q So now it says, ”.5"; right? Fair

; enough?
é A Okay.

i Q Okay.

i A You have to change the number below it.

5 Q Oh, okay. There you go.
i All right. Any other changes?

5 A Yes.

3 Q Okay,

i A So I found for entry 33 ——

i Q Okay.

: A ----- UT15"O20202 u"
g Q Okay.
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A —— what was reflected *— I was looking at

substances

:0

A

Q

too, from

Whether it“ 
the 2036 document. Let me doublencheck that.

spreadsheet, which is maybe where that number came

from. So t

(Indicating).

.6 —— do we know which one is correct?

A Well, it's ------ I think ----- this is a

summary spreadsheet. So I —— I think it's probably

Page 62, 63. The total related

is 0.2 percent.

And what does it say on this document?

0.6. Again, that may be ~—

Row 33, you're saying?

Yes.

Okay.

I didn‘t cross—check to this bigger

hatis um yeah. Sc the .6 is on here

Okay. So we should Change that number,

S 2036 or 2053?

ely on the Certificate of Analysis.

Jkay. So you’re saying, this value, I

Do you want to look on the screen?

Okay. Shall I do that?

Any other changes?
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Row 43?

0

correct?

A

Q

Purity i

 
ROBERT on 08/26/2016

Yes. I also found errors on entry 43,

UT15n030401.

Okay. What should the value be in your

On the 2053 document, it has .5.

Okay.

And on the Certificate of Analysis, it‘s

Shay. Shall we change that one to .6?

By the way, SO far, all these errors are

due to taking numbers from 2653 instead of 2036; is

that right?

That seems to be the case.

Is that change that I made, is that now

If you want to look up at the screen.

The assay purity is 100.1 instead of

For 43? Let me check —— verify with you

making that change. Is it correct now?

Yes.

Okay.

And entry 55, UTu15031201 en the Assay

100.5, and it sa’s 1CO.4.
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Q kay. So do you want to do this Chang

or do you want me to do it?

A You operate the computer

Q Okay. So that's row 5? If you look

the screen with me, can you just verify that I'm

making this change correctly?

A Yes

Q Okay Okay, All right. Were there a

A Not —— not that I could find.

10 C1 W mw

I

change“ to th, spreadsheet.
J

Can you verify for me what —— that the

average and standard deviation were calculated

correctly? We can show you here how that's done,

The average.

 
A Right. it says, ' 

Q Do you see up in the calculation secti

how that's calculated up at the top?

A Yeah. lt*s just summed and averaged i

Q Is that the correct way to do it?

A Yeah

Q Okay. Do you have any issues, then, with

this calculation now that we've made the correcti

Now —— so now we've made all those

e

Of].

my

OI].

I1

ODS

 
|PR2020-00770

United Therapeutics EX2007

Page 1457 of 7335



IPR2020-00770 
United Therapeutics EX2007 

Page 1458 of 7335

k)

IF

(3".

ED

 
you pointed out?

A NO

Q Okay. So you'd agree with me that the ~~

for the HPLC assay, the value of for the 

average is correct?

A Appears to be.

Q Any qualms or disagreements ahcut it?

A be

Q Okay. And just checking the —~ 'uet want

to make sure I’ve calculated the standard deviation

correctly. Yer see the calcu ation formula up

there ?

A Yes

Q Okay. Is that a correct way to calculate

the etandard deviation in Excel?

A I’m not familiar, because I don't do

0'} G
I

that,

9 Okay You haven't used that function,

standard deviation, in Excel?

A No i just don't do that in my normal

course of work. So ——

Q Okay. Okay. Any reason to doubt that

that'o the “tandard deviation?

A Io.

Q Okay. So now that we’ve —— now that
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you’ve checked every single data point and looked at

the calculations, you agree with me that this

calculation of the purity is fair and accurate?

A The overall purity. But this does not

reflect impurity profile.

Q Yeah. I understand. I‘m just talking

about the overall mm the level of purity.

A Yes

Q We don‘t have anything even in this chart

about the impurity profile; correct?

A That's right.

Q Okay. And so it is correct that for the

samples from Exhibits 2036 and 2033, :he 40 samples

the average level of purity was percent for the

samples made under the Moriarty process?
r

A res.

0 Okay. That value; that is 

con,1stent with the value that Moriarty reports in

his Journal of Organic themistry article?

A They're the same numbers.

0 Turn back to your Declaration. I’d like

xou to turn to paragraph 63 in there. That's

Williams Deposition Exhibit 2. And l think here

YOu're giving an opinion on the meaning of the word

"product"; is that right?
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A Yes. In the context of the '393 patent.

Q And you submitted some articles that you

wrote where you used the term "product"; is that

correct?

A Yes.

Q Okay. None of those articles are

anything to do with treprostinil and everything else

in the '39? patent?

A N Different molecules.0

MR. POLLACK: I'm going to mark as

Williams Deposition Exhibit 22 a document attached

to Dr. Williams‘s Declaration that was known as "UT

Exhibit 2028."

It‘s an article by Dr. Williams in the

Journal of Organic Chemistry entitled, ”Synthetic

Studies on Etfl743, Assembly of the Pentacyclic Core

and a Formal Total Synthesis."

(Exhibit 22 marked)

BY MR. POLLACK:

Q Now, this is one of the articles that you

rely upon for your use of the term "product";

correct?

A Yes.

Q And I believe the use of the term

"product" that you rely on is on the very first page
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WILLIAMS,

EHSKAPSUIiCS

ROBERT on 08/26/2016

of Williams

synthesis."

and there‘s a microbial

this molecule.

reac1ions.

Q Okay. This is,

correct?

A Yes.

Q All right.

chemical reaction;

product of, ultimately,

 
Elisa Dreier Reporting Corp., U.S.

950 Third Avenue,

Deposition Exhibit 22.

"The scarcity of a natural product from marine

sources renders Et~743 an important target for

Is that the sentence

A That‘s what I quoted in the Declaration.

Q And so then what it‘s referring to -----

“marine sources,” what does that refer to?

A $0 Et~7é3 comes from a marine tuna kit,

consortium that is a

symbiotic host in the tuna kit that biosynthesizes

So this natural product is the

product of a biosynthetic series of chemical

though, a ~—

product that’s produced by a biological source;

It‘s not

this is a biological

correct?

A They‘re still reactions, so it's the

chemicalebond formation. so

it’s still understood by a person skilled in the art

of a product of chemical reactions.

COKPORAEiON

Page 221
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you were relying on?

this is a

a __ it's not a

reaction;

A
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Q Okay. But they're distinguishing marine

sources from other kinds of sources here; right?

You are, actually.

A Yes. That because it comes from a marine

source, it‘s very expensive and very difficult to

isolate sufficient quantities of this molecule from

a natural source for clinical use.

Q Right. And what you‘re proposing in here

is, you can create this molecule from a chemical

reaction?

A Yes. And that's what we did.

Q Yeah. So in this article, the word

"products" is used a little more broadly than the

typical, or your claim, that it‘s only the product

of chemical reaction, isn't that so?

A No.

Q No? That‘s not your View?

A No.

Q No '2

0
So here where it distinguishe) getting

1

the product from marine sources and instead says

that the product can be gotten from chemical

sources, that’s not distinguishing?

A Well, the use of the word "product" is

still the result of chemical reactions that produce
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that molecular entity, whether it be biochemical

reactions or laboratory Chemical reactions.

Q Let me ask you this; A can of tuna

fish ----- that's a product from chemical reactions,

ultimatelv; right? At least the way you're using

A No. A can of tuna fish is a much

different substance. I wouldn’t make the equation

between a can of tuna fish and the product of a

Chemical reaction.

Q okay. But you've heard a can of tuna

fish referred to as a "product"; right?

A Yeah. They put salt, and oil, and other

things in there. You know.

Q So that wouldn't be a legitimate use of

the word ”product” there, would it?

A Well, "product" can be used in ------ in

different contexts; okay? Just like the word

"compound" can be used in different contexts in

chemistry.

Q Okay, But the word "product" is broad

enough —— right? —— to encompass all kinds of

products?

A It depends on the context.

Q It can encompass biological products.
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A As I just said, it depends on the context

in which the word's being used. In the context of

the “393 patent, it's very clear that the word

"product“ is the result of chemical reactions.

Q You know, I was wondering about that,

because you say here in your Declaration —— could

you turn to paragraph 30 in your Declaration?

A (Complies).

Q Now, here, you say, “I have also been

informed by counsel that the claims of the ’393

patent are product—by—process claims.”

You wrote that; right?

A Yes.

Q Okay. And in that phrase there where it

says, "product—bywprocess claims,” that's not

referring to necessarily a chemical reaction; right?

That’s a legal phrase there.

A Yes. But a person skilled in the art,

you know, who would want to understand what a

product by process is, we're talking about in this

case a chemical process. Chemical reactions that

produce the product.

Q Yes, but this —— well, let's go on in

your paragraph.

"I have also been informed by counsel
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that when evaluating the validity of a patent claim,

the ’product’“ -n and "product”‘s in quotes; right?

A Hmmwhmm.

Q This is defining what a product is

right? -~ for this purpose?

A Yes.

Q That‘s why it’s in quotes; right?

A Yes”

Q Yes.

"The product of product—by—proceee claims

mus- include structural and/or functional
(1

differences over the prior art, even if they are not

explicitly claimed.”

I read that correctly?

A Yes.

Q That‘s a different definition of

"product" than your chemical reaction, isn't it?

A N0.

M8. HASPER: Objection. Mischaracterizes

the document.

BY MR. POLLACK:

Q No? Now, do you see the word "chemical

reaction” in that phrase?

A IO. But it'e ~u we're still talking

about a chemical process. That‘s what this patent's
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about.

Q But this paragraph's not talking about a

chemical procees -l paragraph 30?

MS. HASPER: Objection. Mischaracterizes

the witness's testimony and the document”

“HE ”lTNESS: It is, because l'm talking

about the claims of the ’393 patent are

product—by—process claims. So when the word

"product“ is used in the ‘393 patent, we're talking

about the result of the chemical reactions, the

chemical process that's described in the patent and

claimed in the patent.

BY MR. POLLACK:

Q Let me ask you this: Do you know this

do you know that a product—bywprocese claim is
n

invalidated by a product made by other proceese
(I?

Did you know that's the law?

MS. HASPER; Same objection“ Also seeks

TEE WETNESS: I'm not a law‘er.

BY MR. POLLACK:

Q Did you know that?

A I'm not a lawyer, and I‘m, you know ——

Q I'm not asking if you're a lawyer. Iim

asking if you know it. If you don‘t know it, just

950 Third Avenue, New York, NY 10022
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say you don't know it.

MS. HASPER: Same objections.

THE WITNESS; Well, when I was instructed

by counsel, was that ----- and there are many

product-by—process patents out there that are valid.

I've been involved in other litigation. And if the

product over the prior art has structural and

functional differences that are unique, then you can

still get a product-by—process patent on an already

known substance.

BY MR. POLLACK:

Q Okay. But what I asked you was: Do you

understand __ right? ~— that a product—by—process

claim is invalidated by any product that's the same

as the product claimed, regardless of what process

is used?

Did you know that was the law?

MS. HASPER; Same objection. Also asked

and answered.

TEE WITNESS: So, again, my understanding

is that if the product of the new process can be

shown to have structural and runctional differences

over the prior art product, it‘s patentable.

BY MR. POLLACK:

Q Hmm—hmm. I understand that. I was just
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asking if you understood this other thing a~ okay?

which is in my question. Listen to my question;

okay?

My question is: Did you understand that

under the law of productwby-prooess claims, any

product, regardless of what process it's made from,

will invalidate a produotnbynprocess Claim, so long

as the products are the same?

Did you understand that? Yes or no?

MS. HASPER; Same objections.

THE WITNESS: Yeah. My understanding is,

the products can be shown to be identical. That's

not the case here.

BY MR, POLLACK:

Q Okay. But if the products are identical,

regardless of process, it will invalidate the

claims; is that fair?

MS. HASPER; Same objection.

BY MR. POLLACK:

Q Is that your understanding?

A So I‘m not a lawyer, and I'm not going to

come to a legal conclusion.

Q Yeah. I'm just asking what your

understanding is.

A I‘ve already told you my understanding.
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Q What is it?

MS. HASPER: Same objection.

THE WITNESS; Would you like to reread my

answer into the record?

BY MR. POLLACK:

 

Q Sir, you need to answer my question.

A I did. I already answered it twice.

Q No. I'm asking you to answer it now.

MS. HASPER: Same objection.

THE WITNESS: Okay. My understanding is

that a productaby—procees patent is valid if the new

process produces a product that‘s structurally and

functionally different than the prior art product.

That's my understanding.

BY MR. POLLACK:

Q Okay. I‘m asking you, though, about what

will invalidate a productnbynprocees claim; okay?

So listen to my question.

Is it your understanding that a product

that is the same as the product made by the Claimed

process in the prior art will invalidate the claim,

regardless of what process was used to make that

product?

Is that your understanding?

MS. HASPER: Same objection.
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THT WITNESS: I do understand that.

BY MR. POLLACK:

Q Okay. And so that ww that's the legal

definition of "product" in ”product by process";

right? What we just discussed?

A Wait. Ask me that again. What was that?

Q Yeah. That description you just gave,

that's a legal definition of ”product” in the phrase

"product by process”; right?

MS. HASPER; Objection. Calls for a

legal conclusion.

THE WITNESS: And what was the definition

again?

BY MR. POLLACK:

Q Oh, that a prior product will invalidate

1‘]
a product in a productmbyflprocess claim, if it's the

J

same, regarciess of which process is used?

MS. HASPER; Objection. Calls for a

legal conclusion. Mischaracterizes testimony.

TEE WTTNESS: I mean, I’ve heard that.

But, again, my understanding with regard to this

matter is that if the product has structural and

functional differences over the prior art, the

process patent can be valid.

1,,
///
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BY MR. POLLACK:

Q Yeah. Okay. But you’d agree with me

that legal definition is different than the

definition you typically use in your papers and

elsewhere; is that correct?

HS. HASPER; Same objection.

THE WITNESS: The legal definition of the

word ”product" or ——

BY MR, POLLACi:

Q Yeah, of the word "product."

MS. HASPER: Calls for a legal

conclusion.

THE WITNESS: I think this is very

contextndependent again.

BY MR. POLLACK:

Q Well, when you're using the word

"product" ----- and I think you told me it's the

product of chemical reaction; right? Is that

correct?

A Yeah. When I’m —— when I’m doing organic

chemistry, and synthesizing molecules and doing

reactions, there's a reactant and then a product.

And the product is the result of the chemical

reactions used to assemble that molecule, the

product.
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Q Right. You don't use that term "product”

to refer to: Oh, well, I can have a product that's

done by a different chemical reaction -w you

wouldn't call that the same product?

AS. HASPER: Objection. Mischaracterizes

testimony.

THE WITNESS: You’ve now lost me on «n

I'm really not following you.

BY MR, POLLACi:

Q If you made a product using a different

chemical reaction, would you consider that to be the

same product as you used the term "product"?

A Your question is not clear to me.

Q What's unclear about it?

A Well, I just don't understand it. So

perhaps you need to ask me a better question.

Q Why don't you tell me what you don't

understand, sir.

A Your question just didn’t make senee to

me. I didn't follow it.

Q which word didn't you understand?

MS. HASPER: Objection. Mischaracterizes

the witness's request for clarification.

THE WITNE S: You want to read the

question back, perhaps?
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MR. POLLACK: Yes. Why don't you read

the question back.

THE WITNESS; Since you‘re apparently not

willing to rephrase it so l can understand what

you're trying to ask me.

(Record read by the reporter as follows:)

 
"QUESTION: If you made a

product using a dififerent

Chemical reaction, would you

consider that to be the same

product as you used the term

'product‘?"

THE WITNESS: Okav. So my understanding

as a chemist is that ----- you know, so my laboratory

synthesized this marine natural product,

Ecteinascidinfl743, and another laboratory

synthesized the same molecule oy a completely

different set of reactions;

BY MR. POLLACK:

Q okay .

A And chemists would be able to draw the

structure and say: Oh, the target —— the desired

target molecule is this structure.

Q Okay.

A But we also understand that, because
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different chemical processes, reactions were used to

make those, that the product that my lab got is

going to be distinct from the product that another

lab gets because of Characteristic impurities that

come along as a result of the different reactions

that were used, the different starting materials,

intermediates, and so on, of the two different

processes.

Q You’re saying, if we looked at another

paper by one of your colleagues making the same

chemical, they would describe that as a different

product?

A No. Chemists —— you know, in the art,

another paper making the same molecule would say:

And the final product Ecteinascidinu743 was purified

by blah, blah, blah.

They wouldn't call it a different name.

They'd say, you know: The product Et—743.

But inside the understanding is that you

know that because a different type of chemistry,

different ty_es of reactions were used, that the

impurities that come necessarily with any ——

anything in chemistry —— there‘s no such thing as

100 0 percent pure anything »»»»» okay ----- in chemistry.

Everything has some impurities.
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And so in chemical synthesis, there are

going to be signature impurities that come as like a

fingerprint —- a unique fingerprint of that process

that was used to make that particular molecular

entity; okay.

So even though two papers may say the

Same phrase, you know, "The product Et~743,” "The

product Et—743,” that does not mean they're exactly

the same, because they were made differently, and

their impurities would be made differently.

THE VIDEOGRAPHER: Counsel, three minutes

to go on this media.

MR. POLLACK: Oh, three minutes? Why

don't we take a break.

THE VlDEOGRZ—XPHER: This ends Media NO. 3

in the deposition of Robert M. Williams, Ph.D.

we're off the record. The time is 5:16 P.M.

(Off the record)

THE VIDEOGRAPHER: This begins Media

No. 4 in the deposition of Robert M. Williams, Ph.D.

We're back on the record. The time is 5:24 P.M.

BY MR. POLLACK;

Q Go back to your Declaration, Exhibit 2.

If you could turn to page 13, paragraph 34. There,

you record Dr. Winkler's opinion about a person of

950 Third Avenue, New York, NY 10022
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A

Q

A

Q

A

Q

well.

A

Q

deposition.

A

Q

deposition,

me and let

 
ordinary skill in the art?

this, but the other expert for United Therapeutics,

Dr. Ruffolo ~— he believed that a higher level of

ordinary skill in the art would be more appropriate.

If you like, I can show you his defosition or just

read to you what he said?

Dr. Ruffolo’s definition was.

want to see his deposition, i can give you that as

Yes.

Okay: I don‘t know if you were told

A higher level than —~

Than Dr. Winkler.

Than Dr. Winkler's?

Yes. Do you agree?

Well, I don‘t recall what his ——

Let me tell you his definition. If you
T

His deposition or his Declaration?

Hie deposition. This was in his

Did you read his deposition?

No.

Okay. Would you like to see the

or would you like to just hear it from

me know if you agree with what he said?
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A Okay. You can go ahead and read it.

Q Okay. He said that he considers the

patent to be a complex chemistry, and he would have

changed what Dr. Winkler wrote to be a Ph.D., he

would not —— he would take out the master's degree.

And he also said —— so would set the level higher.

And he also said that the number of years

of experience —— he would add several year of
U)

experience in the pharmaceutical industry on top of

the Ph.D.

I was just wondering if you agreed with

that or had a different opinion?

A Well, it sounds substantiallr very

similar to both Dr. Winkler and my definition,

Dr. Winkler says, a master's degree, or a Ph D.

degree, or Closely related field.

Q Hmmmhmm.

A Alternatively, a person of ordinary skill

would include an individual with a bachelor's

degree, and at least five years of practical

experience, medicinal or organic chemistry.

And my opinion wouldn't change if I

adopted Dr. Winkler's or Dr. Ruffolo's that you just

read to me. And I think the one I said was also

very appropriate.
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Q Okay. I mean, do you agree with

Dr. Ruffolo that it should be set higher; it

shouldn't include the master's or the bachelor’s?

1.

A I don't necessarily agree, because I also

said, alternatively, the POSA may have had a lesser

degree in one of those fields with correspondingly

more experience.

Q Okay.

A $0 l also allowed for less than a

doctorate.

Q Okay.

A So I think we’re all more or less in the

same level of skill.

Q All right. I only ask you because

Dr. Ruffolo seemed very concerned about this; that

the level was too low, and I was wondering if you

agreed or not?

A Perhaps he misunderstood what Dr. Winkler

wrote.

Q Okay. I'd like to have you pull out,

again, the Phares reference,

MS. HASPER: Counsel, can you remind us

what number that was?

MR. POLLACK: I will. The Phares

reference which used to be called "Exhibit 1005" is

950 Third Avenue, New York, NY 10022

Page 238

 
Elisa Dreier Reporting Corp., U.S. Legal Support Company (212)557—5558

|PR2020-00770

United Therapeutics EX2007

Page 1478 of 7335



IPR2020-00770 
United Therapeutics EX2007 

Page 1479 of 7335

k)

ID

(3".

ED

 
STEADYMED VS UNITED EHSKAPEUIlCS COKPORAIlON

WILLIAMS, ROBERT on 08/26/2016

now Williams Deposition Exhibit 16.

BY MR. POLLACK:

Q And while you're searching for that, can

you also find Williams Deposition Exhibit 12, the

Moriarty reference.

Do you have —— do you have Deposition

Exhibits 12 and 16 in front of you?

A 1 do.

Q Okay. So the Phares reference, that was

published in 2005; is that right?

A Yeah, 27 January 2005.

Q Okay. And the Moriarty reference,

Deposition Exhibit 12, it was published in 2004;

correct?

A Yes.

Q Okay. So am 1 right that at the time

that the Phares reference was published, a person of

ordinary skill in the art would have been familiar

with the Moriarty reference?

A Yes. It was already published.

Q And am I right that at that time in 2005,

it was understood that the Moriarty reference was

the best way at that time to make treprostinil; is

that fair?

’1
A Yes. I think that's correct. I would
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agree.

Q Okay. So a person of ordinary skill in

the art in 2005 reading the Phares reference, that

person would know the best way to make treprostinil

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

fair?

A I think that‘s fair,

Q Okay. So a person of ordinary skill in

the art, if they wanted to make treprostinil

diethanolamine salt in 2005, following the Phares

method, their best way of doing that would have been

to follow Moriarty Deposition Exhibit 12; is that

fair?

A Well, it's interesting that the Phares

reference doesn't reference Moriarty.

Q Okay. That's not what I asked you.

Would a person of ordinary skill in the

art, familiar with Exhibit 12 and Exhibit 16 ——

would they follow the Moriarty reference? Would

that be the best way to do it?

A Well, it was certainly in the literature.

The Pharee reference actually references two other

ways to make treprostinil that are significantly

inferior in my opinion.

Q Inferior to Moriarty, even?
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A Yes.

Q Yes. And a person of ordinary skill in

the art would have known in 2005 that those other

methods were inferior to Moriarty; is that fair?

A I guess —~ we're assuming that the person

Of ordinary skill had done a detailed analysis of

all the different ones.

Q Yes?

A And that's the end of my sentence.

Q Oh, okay.

Well, I mean, did people who were, you

know, doing research on treprostinil at that time,

do you think they would have read a paper in the

Journal of Organic Chemistry?

A Sure. Itis a very well—known journal,

Q It's one of the most prestigious; right?

A Yes.

Q I mean, you have grad student; right?

when you tell ’em to go out and synthesize stuff,

they do a basic literature research; right?

A Sure,

Q You donit think would have missed this

article in the Journal of Organic Chemistry; right?

A Io.

Q Okay. So a person of ordinary skill in
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MS . HASPER :

testimony.

6')

similar to a person of

that fair?

MS. HASPER:

testimony.

year graduate student.

ordinary skill. And a

BY MR. PQLLACK:

0 Let's take

 
the art —— they're similar to graduate students or

some of the other people you’ve taught; correct?

BY MR . POLL-ACK:

Q Is that fair?

A What was the question again, pleaee?

Q Your graduate students or some of the

other 'tudents you’ve taught, they have a level

TEE WI TNES S :

students, I would consider to be below the level of

student would probably meet the minimum bar. They

don't have a Ph D. yet.

one of those 5th~, 6th—year

graduate students. You would of expect them if you

assigned them to make treprostinil, they would find

the Moriarty reference;

A It's easy to

Objection. Mischaraoterizes

ordinary skill in the art; is

Objection. Mischaracterizes

I guess it depends on what

Firstwyear graduate

5th~ or 6thmyear graduate

right?

find.
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Q And you would assume that they would

follow this Moriarty reference the best way to make

treprostinil if you asked them to make treproetinil

diethanolamine salt in 2005; right?

MS. HASPER: Obiection.

”HE ”ITNESS: Well, I would certainly

want to go over all the options in the literature

before I started spending time in Chemical grant

money on them to do that.

BY MR. POLLACK:

Q okay. Right. But what method would you

have advised in 2005 to your graduate studenta?

A What? If I e— if I —e

MS. HASPER: Objection.

4'. I]TTE WITLMSS: —— needed to make

treprostinil in 2005?

BY MR. POLLACK:

Q Yes.

A I certainly would have picked Moriarty

: a,er

Q Yeah, And would you say that your 5th“,

6th—year graduate students, they'd be somewhat

capable of making that conclusion, as well, that

they would use the Moriarty Bauer?

A Possibly.
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Q Possibly?

At least the ones who are actually

getting their Ph.D s, would they be able to get the

Moriarty paper?

MS. HASPER: Obiection.

“HE ”lTNESS: You never know what a

graduate student is going to come up with, as their

favorite way of doing something.

BY MR, POLLACi:

Q But, you know, on average, a typical

person of ordinary skill in the art, typical

graduate student, they would have found the Moriarty

paper and used that technique to make treprostinil

in 2005?

MS. HASPER; Objection.

THE WlTNESS: It was in the literature.

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

it was available.

BY MR. POLLACK:

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

A Yes.

Q Okay. I want to talk a little bit about

the Kawakami reference. You recall that reference;

right?

A YES .
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Q Why don't we mark the Kawakami reference.

THE REPORTER: 23.

MR. POLLACK; Iid like to mark two

exhibits. Exhibit 23 is going to be the original

Kawakami reference in Japanese, just so you can

check the figures. T at’s what‘s known as

"Exhibit 1006" in the proceeding,

{Exhibit 23 marked)

MR. POLLACK: And Exhibit 1007 is an

English translation of the Kawakami reference.

THE REPORTER: And that's Exhibit 24.

MR. POLLACK: 21. Yes. And that's

Exhibit 24.

(Exhibit 24 marked)

MS. HASPER; And is what you've handed me

26 — 25 or 247

MR. POLLACK: That's 24. And the

Japanese is 23.

BY MR. POLLACK:

Q And Exhibits 23 and 24 are the Kawakami

reference discussed in your Declaration?

A Yes.

Q Okay. And then I'm going to mark as

Exhibit 25, a pair of drawings that we made of the

compound in the Kawakami reference —~ the preferred
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compound, and treprostinil. I just want you to

review them and make sure the drawings are okay.

MR. POLLACK; This will be Exhibit 25.

(Exhibit 25 marked)

BY MR. POLLACK:

Q So feel free to use, you know, Moriarty

or any other reference you like and the Kawakami

reference.

And can you verify for me that these are

fair and accurate drawings of treproetinil and

Kawakami.

A (Examining documents) Well, treproetinil

is definitely correct.

Q Okay.

A The structural rendering you have for

Kawakami does not show the etereochemistry of the

bicyclio portion.

)0 Okay. But other than that, is it

A Yes. That's one ofi the two geometrical

isomers described in Lewakami.

Q Okay. And other than I didn‘t Show on

here that the ring is below the page —— the upper

fivemmember ring ------ this is a correct drawing of the

structure of the Kawakami compound?
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A Yes

Q Okay. So earlier, you and I were

discussing the meaning of the term "product." Do

you recall that discussion?

A Yes.

Q Okay. And I think we were talking about

how other chemists use the term "product ” Do you

remember that?

A Yes.

Q Okay. And you said: Well, you know,

chemists might make a product by a different process

from yours ~— from let's say the product you made in

your exhibit. And in their papers, they would say:

Oh, yes. We made the product Ecteinascidin ------

right?

A Ecteinascidin.

Q They might say that they made the product

Ecteinascidin—743, but they may have used a

different process; is that right?

A Yes.

Q Okay, So in chemists’ ordinary use of

the term "produc.," is it fair to say that when

they're using it in papers and other places, they

often don‘t point out that the impurities or other

things are different, because the process was
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different in using the term "product"?

A I don’t agree with what you said.

Q Why not?

A Because chemists use the word ”product"

in two different contexts, routinely“

Q Okay.

A There’s a molecular structural context;

okay? So if I said to one of my students, ”Show me

the product of this reaction on my blackboard "

And they'd write a structure like

Ecteinascidine743; okay?

Q Okay.

A And if I said, "Bring me a sample of the

product that you just made in the lab,” they would

bring me a bottle, a flask, a vial of a realwworld

substance that, hopefully, contains mostly what W;

were trying to make, and it would also have its

characteristic impurities.

I,_J m 0 CI p m H U3 n HC O m 6 H N PSo there's the mole

context, and then there's the real—world substance

context of the word “product.’F And chemists know

what you're talking about when you use the word

"product” in those two different contexts.

Q Okay. Let me ask you: In the '393

patent, do you see any place where the '393 patent
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says: I‘m going to define the word "product" for

this patent?

Do you see that anywhere in there?

a I don't recall it being defined, other

than its plain, ordinary meaning as it's understood,

as I just explained.

Q Did you see anything in the prosecution

history where the term ”product” was defiined?

A I don't recall. Prosecution history is

huge. I don‘t remember everything in there.

Q As you sit here now, you don't recall ——

A I don't recall if that was ------ that came

up.

Q If it's okay, we're going to take a break

for a couple minutes.

A Okay.

THE VIDEOGRAPH-R: We’re off the record. L1]

The time is 5:42 FEM.

(Off the record}

TEE VIDEOGRAPEER: We are back on the

record. The time is 6:04 P.M.

BY MR. POLLACK;

Q Dr. Williams, since the deposition

started today, have you had any discussions with

ubstance of thisU1
counsel regarding, you know, the
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case, or this deposition, or anything about

treprostinil or about any redirect testimony with -----

with counsel?

_. No.

MR. PDLLACK: All right. Other than

that, no further questions. Thank you for your

time.

EXAMINATION

BY MS. HASPER;

Q All right. Qn redirect, Dr. Williams,

you noted earlier today when looking at some of the

exhibits that were introduced by Mr. Pollack an

error in Appendix B of your report; is that correct?

A Yes.

Q And have you previously asked counsel to

correct this error and create updated versions of

Appendix B?

A Yes. We did that this morning.

Q Yes. And I’m going to hand what I

THE REPORTER; 2

MS. HASPER: I’m going to hand to be

marked as Exhibit 26 a corrected version of both

Appendix B and the summary chart table from
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(Exhibit 26 marked}

BY MS HASPER:

Q D1 Williams, if you take a look at this

for a moment, is this the corrected version of

Appendix B and the summary chart from paragraph 94

of your Declaration that you instructed counsel to

prepare and approved before this deposition?

A (Examining document) Sorry, I‘m just

checking against my —— yes. This is the correct ——

the corrected one.

Q And just for the record, the difference

between Appendix B in this document and Appendix B,

as it appears with your report, is the omission of

batch or sample is that correct? 

A That‘s correct.

0 And that slightly changes the averages on

both the —— for a few of the values on both the

chart in Appendix B and the summary chart in

paragraph 94 of your Deciaration; is that correct?

A Yes.

Q And can you just note what those cha.ges

are and we can just look at the summary chart from

paragraph 94 so you can note what the changes are.

A ,kay. So these are the ’393 patent

United Thera

 
|PR2020-00770

peutics EX2007

Page 1491 of 7335



IPR2020-00770 
United Therapeutics EX2007 

Page 1492 of 7335

k)

ID

(3".

ED

 

STEADYMED VS UNITED EHSKAPEUIlCS COKPORAIlON

WILLIAMS, ROBERT on 08/26/2016

process impurities one, two, three —— fourth column

from the left, the number changed from 0.0642 to

0.06435

And three more columns over, the ethyl

ester changed from O 1207 to 0.1208. And then the

total related substances changed from 0.2936 to

0.2944“

Q Thank you, Dr. Williams.

And just to confirm, for both Appendix B

and Appendix A, those were created using all of the

batches or samples of treprostinil that you were

able to find?

A Yes.

Q And there was no selection or additional

searching for particular type of batches that you're

aware of?

MR. POLLACK: Objection. Leading,

THE WITNESS ; NO .

BY MS. HASPER:

Q If you can please get back out the

development report that was previously marked as

Exhibit ll“

A l have it.

Q And if you can also get out in front of

 
you the ,393 patent. And that was previously marked
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as Exhibit 3 to your deposition.

A Okay. I have it.

Q Okay.

MR. POLLACK: Doctor, just give me one

second.

HS. HASPER; Gonna dig for your own

copies?

MR . POLLACK; Yeah .

MS. HASPER: All right,

BY MS. HASPER;

Q If you could just look at the face of the

'393 patent.

I‘m sorry. I'm wrong. I wanted you to

get out the ”117 patent. My apologies. And that

was what was previously marked as Exhibit 4.

A I have it.

Q Now, are you aware, from your own history

having patents, that a potent may Claim priority to

earlier filed applications or —— or be the utility

or provisional applications?

A Yes.

MR. POLLACK; Objection to form. Lack of

foundation.

BY MS. HASPER:

Q And do you see on the first page of the
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”117 patent the section that's —— that's titled,

"Related U.S. Application Data”?

A Yes.

Q And do you see that that lists a number

of patent —— previous patents or applications of

which the application which matured into the '117

patent is a divisional, or continuation nu or a

continuation in part?

A Yes. I see that.

Q Do you see that the earliest date listed

there is for an application No. 08—957736 filed on

October 24th, 1997, now abandoned?

A Yes, I see that.

Q Okay. Can you turn in Exhibit 11 to

page 25

Now, earlier today, Mr. Pollack asked you

to look at the dates of manufacture for some of the

lots that were included in Appendix A of your

report, including starting with lot LRXQVJOl that is

listed on this page. Do you see that lot?

A Yes.

Q And do you see the date of manufacture on

that lot?

A October 1997.

Q Yeah. Now, earlier today, Mr. Pollack
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asked you whether or not that lot or any of the lots

listed to its right on this chart could have been

made using the Moriarty process, based on the

publication date of the Moriarty article in 2004 or

its submission date in 2003. Do you recall is that?

A I do recall that.

MR. POLLACK: Objection to form.

Mischaracterizes.

BY MS. HASPER:

Q Looking now at the priority information

for the dll? patent and the dates listed therein

under your related U.S. application data and looking

at the manufacturing dates for these lots, do you

believe that these lots could have been made using

the Moriarty process?

MR. POLLACK: Objection. Cause of

action.

THE WITNESS; Yes. SO that —- I was

actually very confused by that, because counsel

represented to me that the development batches were

made by Moriarty. And I, of course, accepted that

as being correct.

And so 1 got confused by the —— I forgot

about this earlier application. So indeed, those

lots could have —— I believe, were made by the
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ROBERT on 08/26/2016

COKPORAELON

Moriarty process.

BY MS. HASPER:

Q And I'll just follow up on one point,

know that previously ----- and you can still see it

here on this document above ~~

understanding.

BY MS. HASPER:

Q Okay.

A Actually, I remember that clearly now

from the previous trial.

Q Do you remember anything else about

Steroids, or SvnQuest,
.1

and their relationship to

either United Therapeutics or Dr. Moriarty?

A I donit

top of my head.

 
for those is either Steroids or SynQuest and the

subscript 5 notes that Steroids is a company that

now known as SynQuest. Do you see that?

A Yes.

Q And you also know that Steroids, or

SynQuest, to your knowledge, was a contract

manufacturer for United Therapeutics; is that

correct?

MR. POLLACK: Objection. Leading.

TTE WITNESS: Yes. That's my

you

that the manufacturer

is

recall the relationship off the
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Q Okay. Do you know what Dr. Moriarty’e

relationship to Steroids or SynQuest was?

MR. POLLACK; Objection to form. Lack of

foundation.

THE WITNESS: I'm trying to remember.

Getting back to the —— I seem to remember

that Dr. Moriarty was either a consultant and/or a

founder of Steroids.

BY MS. HASPER:

Q So itis your belief that Dr. Moriarty was

associated with Steroids, Ltd.?

MR. POLLACK: Objection. Leading and

miecharacterizes.

TEE WITNESS: My vague recollection tells

me that that‘s -— that there was such a

relationship, as I recall.

BY MS. HASPER:

Q Okay. Thank you. I don't want to test

your memory too much. I just want to see what you

did recall.

If you can look at a couple pages earlier

in this same document to page 22 of Moriarty

Deposition Exhibit 11.

A Page 22 numbered at the bottom?

Q Yes. The number where it says, "P. 22,"
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iust sort of off—center at the bottom.

A Yeah. Got it.

Q Do you see the section here that is

headed, “Total Related Substances"?

A Yes.

Q And do you see where underneath that says

that, "Total related substances in the drug

substance is based on the sum of lAUQO, 2AU90,

97OW86, BAUSD, 5T 5 methyl ester, UT15 ethyl ester,

750W93, 751W93, and total unidentified impurities.”

Did I read that correctly?

A Yes.

Q Does that comport with your understanding

of what total related substances indicates in the

batch records and other documents that you have

reviewed for this case?

MR. POLLACK: Objection. Leading.

THE WITNESS; Yes. And that's exactly

what I said when counsel asked me about what my

understanding of total related substances was. 1

said it was the known impurities which are listed,

and the total unidentified impurities.

BY MS. HASPER:

Q Okay. Thank you. You can put away this

document.
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Now, if you can get out the '393 patent

that’s Williams Deposition Exhibit 3 and the Phares

publication. That‘s Williams Deposition Exhibit 16.

A Okay. So the '393 and Phares?

Q Yes.

A Okay.

Q In Phares, if you will open to page «n

of the exhibit, but as we noted earlier,

it’s page 40 of the document. So the bottommmost

numbering is page 42, but there‘s also a number 40

in the middle of the page.

A Yes.

Q This is a scheme that you were discussing

earlier with Mr. Pollack; is that correct?

A Yes.

Q Can you open up the ‘393 patent to claim

9 from the second to last page of the claims at

columns 19 through 20.

A I'm there.

Q Now, it you’ll look at claim 9, Step (a).

Step (a) —~ am I correct in reading, ”It requires

calculating a compound of formula 5 with an

alkylating agent to produce a compound of formula

6"; is that correct?

MR. POLLACK: Objection. Leading.

950 Third Avenue, New York, NY 10022
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% TH? WITNESS: Yes. That’s correct.
i BY MS. HASPER:

E Q And then in column 20, it depicts the

3 structures for both compound 5 and compound 6; is
E that correct?

g MR, POLLACK: Objection. Leading,

: THE WITNESS: Yes. That‘s correct.

é IBTK P453 . IleEEIPEEli:

% Q Now, looking at the st uctures in the

i scheme on page 42 of Phares —— that's 42 of the

; deposition exhibit —— you indicated earlier today ——

i please confirm if this is correct »»»»» that structure

g ll—B, where an R is H, is the enantiomer of

3 structure 5; is that correct?

i MR. POLLACK: Objection to form.

% Leading.

: THE WITNESS: Yes. I believe that's

; correct,
E BY MS. HASPER:

E Q And looking at step (1) below, the first

3 step __ step (1), small (i), reacting that

i enantiomer of formula 5 as indicated below, how

i would you describe that step?

i A $0 compound ll~B is treated with

é chloroacetonitrile —— that's CL, CH2, CN in step (1)
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under (i) and potassium carbonate.

Q And would you characterize that as an

alkylation step?

MR. POLLACK: Objection. Leading.

THE WITNESS: Yes. That's an alkylation

of the phenolic oxygen atom with chloroacetonitrile

to form the methyl nitrile product.

BY MS. HASPER:

Q And step (a) of the patent requires the

use, specifically, of formula 5 to produce a

compound of formula 6; is that correct?

MR. POLLACK: Objection. Leading.

WITNESS: Yes.THE

BY MS. HASPER:

Q Is formula 5 the same as compound lluB?

A No.

Q How are they different?

A They're enantiomers.

Q Okay. And if you react compound ll—B as

indicated in step (l){i), do you produce compound 6?

A NO.

Q What do you produce?

A The enantiomer of compound 6.

Q And so just to make sure I understand

what you're saying, performing step (1) sub ——
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reading this correctly “m

product of formula 6 of step

A That would be

ON in column 20 of claim 9.

Q So step (1), small

 
Elisa Dreier Reporting Corp“, UHS.

950 Third Avenue,

small (i) on compound ll—B differs from step (a) of

claim 9 in that it involves the enantiomers of the

compounds required by step (a); is that correct?

MR. POLLACK: Objection. Leading.

THE WITNESS: That's correct.

BY MS. HASPER;

Q Now, step (b) of compound ----- of claim 9,

I'm going to read it and just confirm that I’m

"requires hydrolyzing the

(a) with a base";

the relationship between

me first say this:

of the process in Phares,

that correct?

MR. POLLACK: Objection.

THE WITNESS: That's

BY MS. HASPER:

Q And what is l

the oh, sorry. Let

step (1), sub 2,

you describe that reaction?

A That's the hydrolysis of the nitrile

functional group to the potassium carboxylate.

Q And that‘s performed —— well,

starting material for that particular step?

the enantiomer of

(ii).

EHSKAPSUElCS COKPORAElON
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ILS‘

Leading.

what it says.

So then

how would

thewhat is

structure

differs from
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,1

step \D) of claim 9 of the patent in that it is

using the enantiomer of formula 6, rather than

formula 6; is that correct?

MR. POLLACK: Objection. Leading.

Counsel, would you like to take his chair

instead or ——

MS. HASPER: I don't appreciate your

sass. I was —— I've listened to you ask questions

all day. And I certainly don‘t appreciate you when

you completely, inappropriately call leading

objections when l'm asking him to confirm that I‘ve

read something correctly from a document that is in

front of us all.

MR. POLLACK: That‘s not what you asked

now.

MS. HASPER: NO.

MR. POLLACK: And you’re asking leading

questions, and you are on redirect.

BY MS. HASPER:

Q Would you like to answer the question, or

would you like it repeated after this interruption?

A I want to be sure Iim answering the right

question. Could the question be repeated?

MS. HASPER: Would the court reporter,

perhaps, read it back.

950 Third Avenue, New York, NY 10022
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(Record read by the reporter as follows:)

"QUESTION: "So step (1},

small (ii), differs from

step (b) of Claim 9 of the

patent in that it is using the

enantiomer of formula 6, rather

than formula 6; is that

correct?”

MR. POLLACK: And the objection is

"Leading,"

THE WITNESS: That's correct.

BY MS. HASPER:

Q In your opinion, does step (1) —— let me

start over.

In your opinion, what is the relationship

between step (1) as recited on page 42 of

Exhibit 11, the Phares patent ------ sorry, Exhibit 16,

the Phares patent —— to steps (b) and (a) in Claim 9

of the '393 patent?

A So what's happening in step (1) is (i) is

the alkylation of the benzindine triol structure 5,

but itis the enantiomer of structure 5 with

chloroacetonitrile, which is the alkylating agent.

And that produces, in the case of the Phares

C‘xdocument, the enantiomer of structure , that's
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depicted at column 20, line 15 or so.

And then the next step of transformation

(1) under (ii) is a potassium hydroxide methanol

hydrolysis of nitrile functional group to give

initially the potassium carboxylate which on workup

would give the enantiomer of treprostinil, which is

shown as structure 2 in the Pheres document.

Q So is it your understanding that

steps (a) and (b) of the —— of claim 9 of the ’393

patent and step (1) of the synthesis on this page of

the Phares reference are the same or different?

A They‘re different because we‘re using a

different optical isomer —— nonsuperimposable mirror

image of what is required by claim 9.

Q And ultimately, does one get the same

product or a different product if one follows

steps (a) and (b) of claim 9 versus step (1) of the

scheme on this page of the Phares patent?

MR. POLLACK; Objection. Leading.

THE WITNESS: One necessarily gets a

different product. It's the nonsuperimposable

mirror image of treprostinil. So you get a

different product.

BY MS. HASPER:

Q Thank you.

 
(3* U1Page 2
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A Nonbiologically active compound.

Q Thank you very much for your time today,

Dr. Williams. If Mr. Pollack has any additional

questions

FURTHER EXLMINATION

BY MR. PGLLACK:

Q I do. 1 have some recross for you.

I'd like yfu to pull out Deposition

Exhibit 4. Thatis the Moriarty patent.

I think you indicated to your counsel

that you had some knowledge of how the patent

continuation system worked; is that right?

That's what you ----

A Yes. Yes.

Q Okay. If you look where it says, ”62" -----

you see where I'm looking?

A On the face page, line 62 —— 62. Yeah.

Q Okay. Well, let me go a little above

that. The application that led to the Moriarty

patent, you see it was filed on July 1st, 2002? D
0

you see that?

A Yes.

Q Okay. That's long after the dates in,

you know, the process development document,
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Exhibit —— I think it was 11; right? 2002 is long

after the 1998 and 1999 dates we were looking at; is

that right?

An I don't know if I characterize it as

"long after." It's a few —- couple, four years.

Q Fair enough.

And do you see the ------ it says, "The early

application is depending on” —— Something called a

"division." You see that? It’s a division of

another application?

Do you know what that means?

MS. HASPER: Objection. Seeks a legal

conclusion.

TEE WITNESS: I’m not a lawyer, so I

don't know the correct technical definition of a

"divisional application."

BY MR. POLLACK:

Q Okay. Do you have any understanding of

what a divisional application is?

A Well, I know that you can file a patent

application and then file additional versions

thereof after that. And I think some of those are

sometimes called "continuation in parts” or

"divisionals." But, again, I don't know the

technical differences between these.
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Q Okay.

for an invention which is

in the prior applications?

forming your opinion?

A I do remember

Sandoz litigation, but

But Iive certairecently.

patent before.
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950 Third Avenue,
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ROBERT on 08/26/2016

Have you ever heard that a

divisional is a kind of application which is filed

Claims in the prior application?

Did you ever hear that before,

”divisional”?why it's called a

A Yeah. I I don’t

Q Okay. That's news to you?

divisional is for a different invention than what‘s

before?

A Yeah. I‘m not a patent expert.

Q Okay.

A I don't know the technical metes and

bounds of what that means.

Q Sure. And if we go from that one, the

next one __ that divisional, by the way, ended up in

a patent. You see that? 6,441,245?

A Yes.

Q Okay. Did you look at that patent in

the '245 patent from the

I haven”: looked at it

nly looked at the “245

 COKPORAEION 
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different than the one
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You‘ve never heard that  
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Q Okay. What“ in the ‘245 patent?

A I don’t remember.

Q You don‘t remember.

Did it claim treprostinil?

A I don't remember.

Q You see after that,

is a continuation

MS. HASPER:

conclusion.

TEE WITNESS : I

legal definition of

BY MR POLLACK:

Q I understand.

A Well,

preceding application. And 1

what is allowable,

completely separate invention.

Q Okay. I

patents; right?

A Yes.

 
Elisa Dreier Reporting Corp., U.S.

950 Third Avenue,

it says that patent

in part of a prior application

that was filed in 2000. Do you see that?

A Yes.

Q Okay. Do you know what a "Montinuation

in part” is?

Objection.

don’t know the

"continuation in part."

But do you have

understanding of what a continuation in part is?

a rela ionship to the

don't know,

and what makes

know you have a number of

technical

any

again,

it, you know,

So ——s
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Q Did some of them involve continuations in

part1

A Yes, I believe so.

Q Okay. And you were made aware of when

those continuations in part were filed that what

that meant was additional material was added to the

specification of the patent. Did they tell you

that?

A That rings a bell. But, again, I leave

this all up to the tech—transfer office at the

university.

Q Okay. So as you sit here now, do you

know whether any of the material from the

application filed in 1997 is relevant to the

Moriarty process and claims that we've been

discussing today?

A I believe there is relevant material.

Q Okay;

A I don't -~ you know, I don‘t have the

document in front of me.

Q Okay,

A I'd be happy to look at it.

Q Okay. But as you sit here now, or, you

know, you‘ve formed your opinion, do you know

whether this 1997 document has the synthesis of the
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Moriarty process in the document?

A You know, I simply just don't know.

Q Okay. And I‘d like to turn back to the

exhibit your counsel gave you, Exhibit 26. It’s

this corrected version.

A Yes.

Q Okay. We were looking at ----- I'm looking

at that version. 1 see you still list total related

substances at .9545 even on this corrected version

in the new Exhibit 26. Do you see that?

A Yes.

Q Okay. Having looked at the data we saw

today and the averages that we saw today, showing,

you know, an average total related substances for

the 46 Moriarty samples of point __ approximately

.3, do you still think that this Exhibit 26 doesn't
1

need to me corrected to reflect .3 for the Moriarty

Q So you still want to stand by including

ten cherrympicked samples from the other exhibit

that you added?

MS. HASPER: Objection. Mischaracterizes

the document. Mischaracterizes testimony.

THE WITNESS: Yeah. I would not **
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again, I would not characterize those ten

development batches as cherrynpicked because by the

same token, the development batches for the “393

process patches were also included. So I stick by

that the comparison was done fairly. And I'm not

about to change anything, other than the numerical

corrections due to the typographical error.

BY MR. POLLACK;

Q Now, the development batches you were

referring to, if would you turn to —— in Exhibit 26,

this exhibit that we were iust looking at e— did you

put it away?

A This one (indicating)?

Q Okay.

So the development batches you were

referring to, that's ----- those are the one, two,

three, four —n five batches that came from

Exhibit 2005? Is that what you were referring to?

A Yes.

Q Okay. And you're saying: Well, it's

totally fair for me to add five batches to a sum of

157 samples.

MS. HASPER: Objection. Mischaracterizes

the document .

BY MR. POLLACK:

950 Third Avenue, New York, NY 10022
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Q Right? That‘s what you did; right?

MS. HASPER: Objection. Mischaracterizes

the document and mischaracterizes the testimony.

BY MR. POLLACE:

Q How many samples in total are in

Appendix B?

A I believe it‘s 121.

Q I’m sorry. 121,

So there were 116 samples that weren't

development batches?

MS. HASPER: Objection. Beyond the scope

0“ Cross.

THE WITNESS: That’s e— that's —* the

information I had, if there were more development

batches available, I would have put those in. I

didn't eliminate anything deliberately.

And I would just simply say that the ”393

process, you‘re starting off with a better process.

So the development batches are —~ were better

because you're starting with a superior process to

begin with.

So I didn't eliminate development

batches. If they —— had they been more of them, I

would have factored them in.

BY MR. POLLACK:
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Q Sure. I’m not saying you did eliminate

development batches,

I‘m saying you added development batches

to the other appendix to bring the number down,

isn't that right?

MS. HASPER; Objection. Mischaracterizes

the document. Mischaracterizee testimony. Asked

and answered. Beyond the
U.)
cope of cross and

argumentative by this point.

THE WITNESS: NO .

BY MR. POLLACK:

Q No. But you‘re saying it’s fair to add

only 5 samples to 116 here, that that's a fair

comparison with what you did in Appendix A?

MS. HASPER; Same objection. Beyond the

scope or Cross. Argumentative. Miecharacterizee

the document. Mischaracterizee the testimony.

THE WITNESS; I worked with everything

that I was able to find.

BY MR. POLLACK:

Q Well, you didn't find anything; right?

Counsel gave you all these —— all this information.

MS. HASPER: Objection.

BY MR. POLLACK:

Q Isn't that right?

950 Third Avenue, New York, NY 10022
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MS. HASPER: Same objections.

THE WITNESS Yes.

BY MR. POLLACK;

Q Okay

A But I asked if there was any ww I asked

several times: ls there anything else?

And they said: This is all we could

find.

SO they -~ they got from UTC everything

that was available, to my knowledge. So ——

Q All right. You didn‘t do any

investigation to see if that was really true,

though, did you?

MS. HASPER: Same objection.

TTE WITNESS: I didn‘t do any further

investigation, no.

MR. POLLACK: No further questions.

MS. HASPER; None for me.

THE REPORTER I have nothing.

(Laughter)

”HE VIDEOGRAPHER: This ends the

deposition of Robert M. Williams, Ph.D.

Total number of media used was four.

We‘re off the record. The time is

6:40 P.M.
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(The deposition concluded at 6:40 P.M.)
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DECLARATION UNDER PENALTY OF PERJURY

I, Robert M. Williams, Ph.D., do hereby

certify under penalty of perjury that I have read the

foregoing transcript of my deposition taken on

August 26, 2016; that l have made such corrections as

appear noted on the Deposition Errata Sheet, attached

hereto, signed by me; that my testimony as contained

herein, as corrected, is true and correct.

gated this day of , 20 , at

, California.

lobert M. Williams, Ph.D.  
Elisa Dreier Reporting Corp“, UHS.
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some OF CALIFORNIA )

‘)

COUNTY OF SAN DIEGO )

T

i, Harry A. Palter, a Certified Shorthand

Reporter 0f the State of California, do hereby certify:

That prior to being examined, the witness in

the foregoing proceedings was by me duly sworn to

testify to the truth, the whole truth, and nothing but

the truth;

That said proceedings were taken before me at

the time and place therein set forth and were taken down

by me in shorthand and thereafter transcribed into

typewriting under my direction and eupervieion;

l further certify that I am neither counsel

for, nor related to, any party to said preeeedinge, ner

in any way interested in the outcome thereof.

In witness whereof, I have hereunto

subecribed my name.

Dated: 8.30.2016
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1N THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants: l-litesh Batra et al.

Assignee: UNITED THERAPEUTICS CORPORATION

Title: PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE
iNGREDlENT IN REMODTJLTN®

Appl, Number: 14/754,932
Filed: 6/30/2015

Examiner: Yevgeny Valenrod

Group Art Unit: 1672

THIRD PARTY SUBMISSION UNDER 37 CFR§ 1.501
OF PATENT OWNER WRITTEN CLAIM SCOPE STATEMENTS

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313—1450

ATTENTION: Director, Technology Center 1600 (1672)

Dear Commissioner:

The undersigned hereby submits six public documents (collectively, "Documents 16"),

which are patent owner written claim scope statements and additional information of relevance

to the examination of the above—identified patent application (the "Batra Application”) assigned

to United Therapeutics Corp. ("Patent Owner“), in accordance with 37 C.F.R. § E50] (3.)(2).

This submission includes the requisite forum and proceeding in which patent owner filed each

statement, the specific papers submitted in that proceeding that contain the statements, and how

each statement submitted is a statement concerning the scope of any claim in the patent,

The submitted documents are written statements of the patent owner and applicant

United Therapeutics Corporation in a separate proceeding before the Otiice—SreadyMed Ltd.

v. United Therapeutics Corp, IPR No. 2016—000006—in which patent owner took a position

on the scope of claims in the related parent patent, US. Patent No. 8,497,393, or they are

documents, pleadings, or evidence from iPR No. 2016—000006 that address these written

statements. All documents, where necessary, are submitted in redacted form.

The undersigned submits that he and she are not individuals who have a duty to disclose

information with respect to the above-identified application under 37 C.F.R.§ 1.56.
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