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F
melts at 104, and 1 think the Phares melts the 107.

So I'm not certain.

Q Okay. Now, the Phares reference,

that's —— that's a patent application written by

people at United Therapeutics; 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 Phares

patent?

A NO.

Q But you knew they —— if anyone had that

information, it would be United Therapeutics; 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? mm 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 is whatgs stated in the

documents.
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1 Q That you received.

2 A Yes.

3 Q And you didn‘t ask for any fiurther gi
4 information on this issue?

5 A No. No. i didn't think there was a need

to.01

x] Q So we were looking at the patentr

8 Exhibit 1001, also known as "Williams Deposition  
 

9 Exhibit 3.” I want to go to the next paragraph that

:0 begins with, "At this stage . , ."

:1 Do you see that paragraph? In column 12. E

12 A Okay. Column 12 and mm where —— okay.

13 Q It‘s about line 53.

14 A Hmm—hmm.

15 Q I'll read it into the record so we know

16 where we are?

l? A Okay.

18 Q It says, “At this stage, if the melting

19 point of the treprostinil diethanolamine salt is

20 more than 104 degrees C, it was considered polymorph

2] B.“

22 Did I read that correctly?

23 A That's what it says.

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

25 they are identifying whether a treprostinil UTEx209 

P170 SteadyMed v. United Therapeuti s
1PR2016-ODG 5 

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

IPR2020-00769

United Therapeutics EX2006

Page 2298 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2299 of 7113

w

\0

14

15

16

17

18

20

21

22

23

24

25

 

STEADYMED VS UNITED THERAPEUTICS CORPORATION

 

 

 

WILLIAMS, ROhERT on 08/26/2016 Page 171

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 i

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 3. Isn't that

what that sentence says?

A Well, its X ray defraction pattern is

going to be much more diagnostic.

Q Okay. I'm just asking: What does this i

sentence say? 5

A Well, it says, "At this stage if melting g

point of the treprostinil diethanolamine salt is i

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; UTExZOQ
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right?

MS. HASPER:

THE WITNESS:

the: in in—houee,

 
ano:her lab that has deep expertise in this or not.

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

know.

BY MR. POLLACK:

Q Okay. They have access

right?

A Sure.

Q We saw in the Phares reference,

a PXRD for Form B; right?

A Yes.

Q So presumably,

they did here in the

right?

MS. HASPER:

THE WTTNRSS:

they did a PXRD?

BY MR. POLLACK:

Q Yeah.

A

not in here.

 

Objection.

I'm not sure if they do

or if they contract that out to

’393 patent,

Speculation.

don‘t 

to the technique;

they have

 
they did a PXRD of what

Exhibit 1001;

You‘re asking me presumably

Same objection.

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

Q There‘s no data in here. UTEx.209
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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?

I Okay. I mean, the people at United

1 Therapeutics, they're not amateurs at these
! techniques; right?
: MS. HASPER: Objectionl Scope.

BY MR. POLLACK:
i

Q You don't know? i
A I don‘t know.

Q Okay.

A We’ve been going for another an hour,

could we possibly have a break?

THE VIDEOGRAPEER: This ends media NO. 2

in the deposi:ion of Robert M. Williams, Ph.D.

We're off the record at 2:45 P.M.

(Off the record} i

THE VIDEOGRAPEER: 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 E

Williams Deposition Exhibit 18, a Guidance for UTExzog
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Industry from the FDA titled, ”ANDAs:

Pharmaceutical Solid Polymorphism.”

(Exhibit 18 marked)

BY MR. PCLLACK:

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

i course of your various ANDA litigations or

i consulting?

A Not that I can recall.

Q Okay. This is um 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 —— 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

i pharmaceutical solid polymorphism?

MS. HASPER: Objection.

THE WITNESS: That‘s what it says. UTEX2D§9
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MS. HASPER: Scope.

BY MR. POLLACK:

Q Okay. And in simple language, that‘s

about different crystal forms of drugs; right?

MS. HASPER: Same objection.

THE 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 18.

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 ICH?

 

 
A I‘m trying to remember what the acronym

stands for. I don't remember now.

Q Okay.

A But, yes, I've seen —— I‘ve seen each

before. I was trying to remember what the acronym

is.

Q Have you looked at any either :CH or FDA UTExZOQ
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documents concerning polymorphism in the past?

MS. HASPER: Objection. Relevance.

Scope.

THE WITNESS: Not that I 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 w— a

guidance setting forth specifications for polymorphs

in drug substances Ior solid, oral, and suspension

dosage—form products.

And you see that in the first square, the

question is: Ts there a polymorph specification in

the USP —n the USP "u 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 E think so, yes.

Q The USP puts in specifications for each

drug substance, including things like purity,

crystal form, melting point —— is that your

understanding?

Page 176
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i A, I don‘t recall off the top of my head

I 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? E

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. i

Q Okay. Have you ever looked at the i

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

I for treprostinil? g
A Yeah. I

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? UTEx209
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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 only 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 UTEXZUQ
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uniquely identifies a polymorph; right?

MS. HASPER: Same objection.

Mischaracterizes 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. 2

(Exhibit 19 marked) 2

BY MR. POLLACK: g

Q Let me ask you: Is Williams Deposition 5

Exhibit 19 an article you relied upon in your 3
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 —u or at UTExZUQ
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1 least of your opinion of it —— is that there are a

2 number of crystals of certain chemical called

3 ”dipyridamole“? Is that a decent pronunciation of

4 it, or how would you pronounce that?

b A "Dipyridamole "

5 Q Okay. And they're all made in different g

7 solvents; is that fair? i

8 A Yes.

9 Q Okay. And each of them has a different 5

TO PXRD pattern; is that fair? 5

;1 A I think that's what they're illustrating E

12 in the article, yes. g

;3 Q Okay. Isn't it correct that a different g
14 PXRD pattern means that the crystal has a different i
;5 three—dimensional structure in a solid form?

"6 A Yes.

17 O Okay. So each of these is really a

18 different crystal form of the same drug; is that

L9 fair?

20 A I think that’s fair.

21 Q Okay. So what we learned about in this

22 article is sometimes when you use different

23 solvents, you get different crystal forms of the

24 same drug; right?

2 S A Yes - UT Ex. 205:9
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Q Okay. So there‘s nothing in here saying

that two crystals that have the same crystal 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. POLLACK:

Q Sure. 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 Lime.

Q Sure. There are no examoles 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 Irm not sure I can come to that

Conclusion.

And what I did cite from this article is

that the conclusion, which I quoted in my

Declaration, and it's also based on my experience of

R181 SteadyMed V.
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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.

Q 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 —~

let me ask you this: Tf 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 WITNESS: SO the way these melting

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 variability.

BY MR. POLLACK:

Q Sure. You're saying there can be errors

in the measurement?
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l A Yes.

2 Q Fair enough. okays

LU But assuming that the appropriate scan

4 rate is used and appropriate sample size is used and

5 all of those things are the case, will two crystals

6 which have the same PXRD pattern have the same

7 melting point?

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

LD I wouldn't agree with that.

  
10 Q Do you not know, or do you formally

Ll disagree with that?

;2 A I disagree. 5

13 Q Okay. Do you have any —— is there

;4 anything in this article that supports your opinion?

15 A Well, the conclusion is that -— it says

LE right here, ”In conclusion, it can be said that the

i7 crystallization conditions" ~—

18 Q Read that slowly.

19 A Sorry. i

20 ”In conclusion, it can be said that the

21 crystallization conditions and the medium used have

22 a major effect on dipyridamole crystals habit é

 
23 modification under ambient conditions. The crystals

24 showed significant changes in the shape, size,

25 melting points, dissolution rate, XRD patterns and UTEx209
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DSC curves.”

And I quoted that in my ——

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. i

Q Right. I‘m 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 crystallographer, Orrin Anderson.

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

pattern that were produced on different days that E

had slightly different melting points. So I‘ve seen :

this myself. g

Q Okay. g
A So what you‘re trying to say is just I

simply not ubiquitously true.

Q Okay. Do you have any literature or any

papers mm other than your own personal anecdotal

experience, do you have any scientific literature or

papers that support that opinion? UTExZDQ
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E

A I'm sure I could find it if I was asked E

to, but that was based on my own experience. i

Q Okay. g
A And that‘s —— it happened not just once. é

It‘s happened numerous times. i
i

Q Okay. But as part of this proceeding, 3

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. Mischaracterizes

the document and the testimony.

THE WITNESS: I mean, what's

characterized is the same polymorph —— or what's i

called —— but there wasn't enough information to E

ascertain that that was the case. g

BY MR. POLLACK: g
Q The people who called it the same

polymorph, that's United Therapeutics?

A Okay . UT Ex. 20 9
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O 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 Drv Winkler?

A No.

Q NO?

And —— okay. You think maybe they made a

mistake in identifying the polymorphs?

MS. HASPER: Objection.

Mischaracterizes —— testimony.

THE WITNESS: Yeah. I was addressing

 
Dr. Winkler‘s analysis.

BY MR. POLLACK:

Q That's not what E asked you.

I said, do you think they made a mistake

in identifying the polymorphs 0E each of those

papers? United Therapeutics made a mistake?

MS. HASPER: Objection. Mischaraoterizes i

testimony. Asked and answered. I

THE WITNESS: I cannot be 100 percent

certain.

BY MR. POLLACK:

Q Okay. You didn‘t do anything to

investigate whether they made a mistake in

13.185 SteadyMed v. United Therapeuti
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identifying those two polymorphs? 2

A No. I just have the documents as the‘ a

read. i

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 1001r 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 patent. Do you see anything in there that says   
 

Elisa Dreier Reporting Corp., U.S_ Legal Support Company (212)557—555
950 Third Avenue, New York, NY 10022

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 UTEx2059
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Elisa Dreier Reporting Corp.,

Moriarty did in his Journal of Organic Chemistry

article?
,

A Yes.

Q That could be included w» 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'COuld turn to

page 42. And we have a not of page 425 here, so let

 
me be a little more specific.

Page 42 in the lower right—hand corner or

the document, original page 40 of the reference ——

A Yes. I'm there.

Q Okay. w 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.

P188 smadyMedv.
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Q Okay. And now, what's ~~ to the right of g
the arrow with the letter ”L,” that's the mirror 2

image of the —— some of the compounds that are shown g

in claim 9 of the '393 patent; is that right? i
A So which —— which structures are you %

asking me to compare?

Q Yeah. Let's take a look at ~e there's a

structure called ”5” in claim 9. E

A Okay. That‘s the so~called ”benzindine é

triol." g

Q Hmm—hmm. And is that structure and 5

claim 5 —— is that the mirror image of the structure 2

on page 42 also known as “40,” in the lower gI
rightwhand corner?

A That would be ll—B where R is H. That

would be the mirror image of the henzindine triol.

Q Okay. Thanks.

And then in step (1), if you look down in

the paragraph, it tells you what step (1) is. And

step (1) seems to have two parts to it; is that

fair?

There's a little (i) and then a two

little (ii) part?

A Yes.

Q Okay. Those are two separate steps in UTEx2m%
R189 SteadyMed v. United Therapeuti s
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(1); right?

‘ A Yes.

! Q Okay. And the first step —— the

g 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 mirroruimage

compound?

 
A Yes.

Q Okay. And then there‘s a step where it E

says "KOHCH3DH reflux 83 percent." Is that the

hydrolyzing step of —— which is called "step (b)" in

the '393 patent being applied to the mirror—image

compound?

A Yes.

Q 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 from that

exhibit which was the prosecution history. And it's

called the ”Declaration of David Walsh.”

3 {Exhibit 20 marked) UTExZOQ
P190 SteadyMed v. United Thetapeuti s
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BY MR. PCLLACK:

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 to this document ~e if we turn to the

document called “Page 348" in the lower right—hand

corner. I think we discussed earlier how for the E

treprostinil diethanolamine salt, that‘s what’s I

presented at the top of the page —— the salt?

A Yes‘

Q Okay. And then below that is the free 5

acid? 2
A Yes. i

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 Welsh Declaration?

A Oh, you were asking me about the salt,

which is .1 pertinence. .e

Q I'm sorry. Misspoke, then. I was not -— _ UTExEDéQ
P1193 SteadyMed v. Unlted Therapeuties
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okay. é

Want to do the salt first or the free i

acid? 5
A You‘re asking the questions. i

Q Okay. g

A You pick the order. g

Q All right. Let's do the free acid. g

A Okay. g

Q Am I correct that the total related 3
substances for the free acid is 0.2 percent?

A Yes.

Q And for the treprostinil diethanolamine

salt, the total related substances is 0.1 percent?

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.

Q Okay. And so when step (d) was executed,

the amount of total related substances actually

increased; correct?

A Yes. ,

Q And, in fact, the spec, even, for

treprostinil free acid made using the step (d) is UTExZOQ 
 

 
 

 
P192 SEadyMedv.UnhedTheepeufls

EPR201B—OOO 6

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

|PR2020-00769

United Therapeutics EX2006

Page 2320 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2321 of 7113

UJ

ll

12

13

 

STEADYMED vs UNllED THERAPEUTICS CORPORATION

WILLIAMS, ROBERT on 08/26/2016 Page 193  

actually set to not more than 3 percent. Do you see

that?

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 of the

product; right?

MS. HASPER: Objection. Mischaracterizes

the document.

THE 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 eight impurities is not present.

The only thing that‘s detectable is an tiny amount

of the enantiomer 3AU90. 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

 

 
UT'zx.20§9

RWS seawmwvimmdnemmmas 
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acid—catalyzed selfecondensation 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. I've got the letter.

Q If you could turn to the second page of

the letter, the one that says ”2” in the center at

the bottom. If you look —— you see there‘s a bullet

point in the middle of the page?

A Yes.

Q 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 I read that correctly?

A That's what it says.

Q And UTISC intermediate, that's a code

name for treprostinil diethanolamine salt. You knew

that; right?

A Okay. I actually ,2 I don‘t remember 
that that's the code name. Here in this —— Walsh
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1 Declaration it's called “UTW—ll—O327." So ——

2 Q You're not familiar with the code name

3 ”UTlSC“ from the documents?

4 A i mean I didn‘t —— I saw UTlSC. I was

5 real —— I focused more on the more explanatory names

6 like benzindine triol, the diethanolamine salt.

7 Q Maybe this next sentence will help you

8 recall what UTISC was. It says, "This new process 9 was necessary for the production of our UTClSC API”|

10 . —~ "API" stands for ”active pharmaceutical

11 g ingredient”?

12 E A Yes.
13 g Q —— "for investigational oral

14 E formulation “

 
15 E Are you aware of that United Therapeutics

16 l sells an oral treprostinil diethanolamine salt drug?

17 g A Yes. g

18 g Q Okay. Reading this now, does that 2

19 g refresh your recollection that UTlSC is treprostinil ;

20 g diethanolamine salt? g

21 g A Yeah. E

22 g Q Okay,

23 g A That's fine.

24 E Q Okay. Now, it says here that, "The data

25 g in table 5 from the validation reporL” —— which UTExzog
g P195 smadyMedv,UnnedThempeufis
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1 apparently has a number, —— "showed several 

2 impurities detected at low levels, below the ICH

 
3 identification limit of percent. These 

4 impurities are not carried through to the final API 
 

5 treprostinil as described below.”

6 Did I read that correctly?

7 A That's what it says.

8 Q SO here, what they‘re saying is, there's

9 a bunch of impurities in treprcstinil diethanolamine

10 salt. And those ones are not carried forward to the

11 free acid. Did you see that?

12 A Okay. I see that.

:3 Q Okay. I'm not mischaracterizing that ——

:4 right? —— that's what they're saying?

15 A That's what it says.

16 Q Okay. And so, in fact, here, what

 
17 they're telling the FDA is, the treprostinil free

18 acid is cleaned of all these impurities by the acid

19 step, and yet Walsh's Declaration doesn't list these

 

20 impurities and claims that the diethanolamine salt

21 is purer than the free acid.

22 Do you see that?

23 MS. HASPER: Objection. Mischaracterizes

24 the documents.

25 THE WITNESS: So in Walsh‘s Declaration, Uszgog 

R195 SteadyMed v. United Therapeuti s
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there are unidentified impurities. So —- 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?

A Well, it says ——

MS. HASPER: Objection. Vague.

Where are you referring to?

THE WITNESS: I‘m sorry.

BY MR. POLLACK:

Q In page 2.

A Yeah. 80 in the Walsh Declaration, it

says, ”unidentified impurities,” plural.

Q Right.

A Okay.

Q Hmm—hmm.

A And so there's 0.7 percent of those. 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 doesnlt say they're below the .05

identification limit where you don't have to report

them; right?

MS. HASPER: Objection. Mischaracterizes

the documents.

R197 SteadyMed v. United Therapeuti s

Page 197 
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THE WITNESS: Okay. I haven't thought

about this. You know, I haven't -—

BY MR. 9OLLACK:

Q That’s why I‘m asking you to think about

it now.

A Okay.

MS. HASPER: Objection. Beyond the scope

i of his report.

3 THE WITNESS: You know, I‘d have to think

i about this deeply and figure out what the

3 significance, if any, of that is.
' BY MR. POLLACK:

Q Okay. You agree with me they're saying

here —w 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 5

those are being cleaned out by the acidification ;

process. 2
MS. HASPER: Objection. Miseharacterizes i

the ——

BY MR. POLLACK:

Q That's what they‘re saying to you; right?

MS. HASPER: Objection. Mischaracterizes

the documents.

THE WITNESS: So I'd have to think about UTExzog
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this, but I —— I actually m— anyway, I‘d have to

think about it.

BY MR. POLLACK:

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

i answered.
i THE WITNESS: Yeah. I wouldn‘t —— I —— 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

forming your opinion for this case?

A No.

Q Let me ask you: What kinds o£ impurities

that would be in the diethanolamine salt would be

cleaned out by the acidification step?

5 MS. HASPER: Objection. Foundation.
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THE WITNESS: You know, I could only

speculate what would be reasonable to a person

skilled in the art, since the diethanolamine salt ——

the only basic species is diethanolamine.

Diethanolamine may also come with some other basic

impurities: Maybe ethanolamine, triethanolamine.

So I‘m always speculating.

I have no data, but it‘s possible that

those are basic impurities that are removed when you

proteinate the salt because you also get rid of

diethanolamine. So it would make sense that

molecules like that would also disappear.

BY MR. POLLACK:

Q And I‘m correct if we look on Walsh or

Williams Deposition Exhibit 20 here, on page 348 as

it‘s styled in the bottom right—hand corner, those

kinds of impurities were not included on the list

for the treprostinil diethanolamine salt?

 A I'm not —— I didn't follow you. I‘m

sorry, counselor.

Q The kind of impurities you just described

that could be cleaned out by the acid, those

impurities are not on the list that Walsh presented

of impurities for the diethanolamine salt.

MS. HASPER: Objection. Miscbaracterizes
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the document.

THE 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. 80 ——

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. 

Elisa Dreier Reporting Corp.,

Q Here, it refers to the —— 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 ICH

identification limit of .l ~~ or presumably, if they

were below the .05 level —— right? —— for ICH —u in

which case, you don't even have to discuss them ~~

that would have been mentioned.

80 there are several impurities that are

 
UT'EX.20 9

P201 SteadyMed V. United Therapeuti s
IPRZGfs—UOO 5  

950 Third Avenue, New York, NY 10022
U.S. Legal Support Company (212)557~5558

|PR2020-00769

United Therapeutics EX2006

Page 2329 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2330 of 7113

10

ll

12

l3

14

15

16

17

18

19

2D

21

22

23

24

25

STEADYMED vs UNITED THERAPEUTICS CORPORATION

WILLIAMS, ROBERT on 08f26/2016 Page 202 

below .i 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.

THE WITNESS: So since I don't know what

they are, how many unidentified impurities are in

that number of ,0? percent, I can‘t say anything.

BY MR. POLLACK:

Q All right.

A I'd only be guessing, and I don't want to

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 other

impurities?

MS. HASPER: Objection. Mischaracterizes

the document. Beyond the scope.

 
THE WITNESS: 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. UTExZDQ
13.202 SteadyMed v. United Therapeuti s
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And I think that is 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 it'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 you were complaining

that that batch was not representative, even 

though it was the one that Moriarty presented in his

paper. Now you're saying one batch from Walsh is

representative?

A Well —— that's what he represented to the

FDA, and the data I've looked at corroborates that.

Q Well, we saw earlier —— right? —— there's

percent that's corroborated by 46 samples;

MS. UASPER: Objection. Mischaracterizes

the document.

THE WITNESS: I mean, I haven‘t done the

comparison. You threw, like, a spreadsheet in front

of me and ~~

BY MR. POLLACK:

Q Do you want to do it now? We can go
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through the spreadsheet, and you can check that

every number is correct‘

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?

Okay .

THE REPORTER: Let's go off the record.

TH: VIDEOGRAPHER: We're Off the record. 
A.

The time it 3:37 P.M.

(Off the record}

THE VTDRCGRAPHER: We are back on the

record the. The time is 3:55 P.M.

BY MR. POLLACK:

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 I‘Williams Deposition Exhibit 13." It's an

electronic copy of the documents we were showing you

before.

And you can feel free to manipulate them
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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: Objection. Mischaracterizes

the testimony.

Also, I've previously lodged an objection

. to the use of this electronic exhibit. I'm going to

E maintain that objection at this time.

E 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 an 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. Wellr 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.

A Can I use this —— 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

as we‘ve discussed.

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 ——

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 g

subtracting total related substances?

A Yes.

Q Okay.

A 50 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? UTEX209
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Q Yes.

A And so your implied impurity is 100 minus

1, so 99, That's what that second ——

Q Correct.

A —— entry means?

Q Yes.

A And that‘s the source document.

Q Is there another name, other than

"implied purizy,” that you would like to use?

A Not —— no. I don't have any other fancy

name for this.

Q Okay. That calculation was done

 
correctly; right?

 
A Yeah. So Assay Purity -— where did that

! number come from?

g Q The: is from the original Certificate of

g Analysis.

g A Ah. So where are those?
5 Q That is Exhibit 2036, which is among

5 your ~e

A Ts it this big, thick thing?

' MR. POLLACK: Did we mark it already?

MS. HASPER: Yeah.

MR. POLLACK: Yeah. I‘ll give you the

number in a second. UTEXZOQ
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It’s Williams Deposition Exhibit 7.

THE WITNESS: You don't have —— do you

have a printout of this?

BY MR. POLLACK:

Q So we have ——

A Making life much easier for me.

Actually, with these glasses on, these are my —— not

my computer glasses. These are my driving glasses.

Q A printout of the spreadsheet?

A Yeah.

Q Yes. We have e~

THE REPORTER: Would this help

(Indicating)?

BY MR. POLLACK:

 
Q if you look, there's a Deposition

Exhibit 10 in your dCCuments. Williams Deposition

Exhibit 10.

A That's what this is?

So what's missing from this spreadsheet

that you prepared are the individual impurities.

Q You didn't rely on the individual

impurities either —— right? —— for this calculation?

You used the total related substances; correct?

 

A For which calculation are you talking

about ? UT Ex. 20 9
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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.

A 2036 w— okay. (Mumbling).

THE REPORTER: Sir, please don't mumble.

 
THE WETNESS: Okay. I‘m sorry. :‘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

you that exhibit yet —w why don't you finish the —~

A The yellow? Okay. i

Q Yeah. When you finish, we‘ll give you

those two as well.

A Okay.

(Brief pause)

MS. HASPER: Counsel, while Dr. Williams UTEx209
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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, I 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.

THE 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 s~ 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.

Page 210
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Q Yeah.

(Brief pause)

A Okay. Just the remaining two. i

MR. POLLACK: Okay. We‘re going to mark E

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 E

Appendix A? 2
A Yes .

(Brief pause) g
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 didn't spot—check them. This

is a check of every single point?

A Right. Yes.

Q Okay. What —— did you see any mistakes UTEKZOQ
F3211 SteadyMed v. United Therapeuti s
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or differences?

A Yes.

Q Okay. which ones did you see?

A So entry No. 15, 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 2053?

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 —— this is lot —— which one? UT15—00901? 

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

Page 212
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that.

Q You can look —— why don‘t you take a look 5

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 AA 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 0.5 or 0.05? g

A 0.5.

Q Oh.

A While you're checking that, could I take

a short break?

MR. POLLACK: Sure. i

i THE VIDEOGRAPHER: We are off the record.
The time is 4:44 P.M.

(Off the record)

THE VIDEOGRAPHER: We are back on the

! record. The time is 4:48 P.M.

i MR. POLLACK: Okay.
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BY MR. POLLACK:

Page 214

Q So we just —— you just said that entry 16

should be changed to .5; is that right?

A Yeah, I believe that's correct.

Q Okay. SO should we change that here,

this being the spreadsheet and see what we get? Is

that fair?

MS. HASPER: I'm just going to reiterate

my standing objection to this entire line of

questioning using this document.

MR. POLLACK: Okay.

BY MR. POLLACK:

Q So now it says, ".5"; right? Fair

enough?

A Okay.

g Q Okay.

% A You have to change the number below it.
Q Oh, okay. There you go.

All right. Any other changes?

 A YES.

Q Okay.

A SO I found for entry 33 ~w

Q Okay.

A —~ UT15»O20202 ——

Q Okay.
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A __ what was refleCCed —— I was looking at

the 2036 document. Let me double—check that.

Page 62, 63. The total related

substances is 0.2 percent.

Q And what does it say on this document?

A 0.6. Againr that may be ——

Q Row 33, you're saying?

A Yes.

Q Okay.

A T didn‘t crossncheck to this bigger

spreadsheet, which is maybe where that number came

from. So that's ww yeah. So the .6 is on here

(Indicating).

Q Okay. So we should change that number,

I too, from .6 —— do we know which one is correct?

5 Whether it's 2036 or 2053? g

g A Well, it's —— : think ~~ this is a f

E summary spreadsheet. So I ~~ I think it's probably g

2 better to rely on the Certificate of Analysis.

3 Q Okay. So you‘re saying, this value, I

I should change from .6 to .2?

A Yes.

Q Do you want to look on the screen?

Okay. Shall I do that? i

Any other changes? UTEX2U$§P4215 SteadyMed v. United Therapeuii s
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A Yes. I also found errors on entry 43,

‘ UT15—030401.
1 Q Okay.

! A And ——
E Q Okay. What should the value be in your

5 View?
!

E A On the 2053 document, it has .5.

g Q Okay.

g A And on the Certificate of Analysis, it's a

g Q Okay. Shall we change that one to .6? 5

§ Row 43? By the way, so far, all these errors are i

: due to taking numbers from 2053 instead of 2036; is g
i that right? :

I A That seems to be the case.

Q Is that Change that I made, is :hat now

correct? Tf you want to look up at the screen.

A The assay purity is 100.1 instead of

100.3.

Q For 43? Let me check —— verify with you

making that Change. Is it correct now?

A Yes. g

Q Okay.

A And entry 55, UT~15031201 —— the Assay

Purity is 100.5, and it says 100.4. UTEx209
P.216 SteadyMed v. United Therapeuti s
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1 Q Okay. So do you want to do this change, _]
2 or do you want me to do it?

3 A You operate the computer.

4 Q Okay. So that's row 55? if you look on

5 the screen with me, can you just verify that I‘m

6 making this change correctly?

A Yes.x]

8 Q Okay. Okay. All right. Were there any

U)
other changes?

‘0 A Not ~~ not that I could find.

 
_1 Q Okay. Now -— so now we've made all those

"2 Changes to the spreadsheet.

 _3 Can you verify for me what "w that the

“4 average and standard deviation were calculated

i5 correctly? We can Show you here how that‘s done. i

16 The average.

;7 A Right. It says, ." 

18 Q Do you see up in the calculation section

19 how that's calculated up at the top?

20 A Yeah. It‘s just summed and averaged in

21 Excel.

22 Q Is that the correct way to do it?

23 A Yeah.

24 Q Okay. Do you have any issues, then, with

25 this calculation now that wesve made the corrections UTEszQ
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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 about it?

A NO.

Q Okay. And just Checking the —— just want

to make sure I‘ve calculated the standard deviation

correctly. You see the calculation [ormula up

there?

A Yes.

Q Okay. Is that a correct way to calculate

the standard deviation in Excel?

A I‘m not familiar, because I don‘t do

that, so ——

Q 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's the standard deviation?

A No.

Q Okay. So now that we've —— now that
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l you‘ve checked every single data point and looked at hi
2 the calculations, you agree with me that this

3 calculation of the purity is fair and accurate?

4 A The overall purity. But this does not

reflect impurity profile.U1  6 Q Yeah. I understand. I'm just talking

7 about the overall —— the level of purity.

8 A Yes.

9 Q We don‘t have anything even in this chart

LO about the impurity profile; correct?

:1 A That's right.

'2 Q Okay. And so it is correct that for the

:3 samples from Exhibits 2036 and 2033, the 46 samples,

:4 the average level of purity was percent for the 

  ;5 samples made under the Moriarty process?

L6 A Yes.

17 Q Okay‘ That valuer that is

“8 consistent with the value that Moriarty reports in

19 his Journal of Organic Chemistry article?

20 A They‘re the same numbers.

21 Q Turn back to your Declaration. I'd like

22 you to turn to paragraph 63 in there. That‘s

23 Williams Deposition Exhibit 2. And I think here

24 you're giving an opinion on the meaning of the word

25 "product”; is that right? UTEXZOQ
P219 SteadyMed v. United Therapeuti s
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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 '393 patent?

A No. Different moleCules.

MR. POLLACK: lgm 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

JCurnal of Organic Chemistry entitled, "Synthetic

Studies on Etu743, 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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of Williams Deposition Exhibit 22. And it reads:

"The scarcity of a natural product from marine

sources renders Et—743 an important target for

synthesis.“

Is that the sentence you were relying on?

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 So Et—743 comes from a marine tuna kit,

and there‘s a microbial consortium that is a

symbiotic host in the tuna kit that biosynthesizes

this molecule. 30 this natural product is the

product of a hiosynthetic series of chemical

reactions.

Q Okay. This is, though, a ~~ this is a

product that’s produced by a biological source;

correct?

A Yes.

Q All right. It‘s not a ~w it's not a

chemical reaction; this is a biological reaction;

correct?

 
A They‘re still reactions, so it‘s the

product of, ultimately, chemical—bond formation. So

it's still understood by a person skilled in the art

of a product of chemical reactions. UTExJfiiQ
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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? g

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? E

So here where it distinguishes getting g
the product from marine sources and instead says 3

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 UTExzog
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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,

ultimately; right? At least the way you're using

it.

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

3 different contexts; okay? Just like the word

"compound” can be used in different contexts in

 

Page 223

 
 
 
 
 

chemistry.

Q Okay. But the word ”product” is broad i

enough —— right? —— to encompass all kinds of

products?

A It depends on the context.

Q It can encompass biological products. UTExZDB
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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.” a

You wrote that; right? 2

A Yes. 5

Q Okay. And in that phrase there where it E
says, "product by process claims," that‘s not i

referring to necessarily a chemical reaction; right? i

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 UTEXZOQ
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that when evaluating the validity of a patent claim,

the ‘product‘” —— and "product”‘s in quotes; right?

A Hmm—hmm.

Q This is defining what a product is —v

right? —— for this purpose?

A Yes.

Q That's why it's in quotes; right?

A Yes.

Q Yes. 5

“The product of product—by—process claims E

 
A

Q

A

must include structural andfor functional

differences over the prior art, even if they are not

explicitly claimed.”

”product" than your Chemical reaction, isn‘t it?

I read that correctly?

Yes.

That's a different definition of

 
No.

MS. HASPER: Objection. Mischaracterizes

i the document.

5 Q

reaction”

BY MR. POLLACK: g

 

 
 
 

No? Now, do you see the word "chemical

in that phrase?

A NOT But it‘s —— we’re still talking

about a chemical process. That's what this patentES UTEXZOQ
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about.

Q But this paragraph‘s not talking about a

chemical process —— paragraph 30?

MS. HASPER: Objection‘ Mischaracterizes

the witness's testimony and the document.

THE WITNESS: It is, because I‘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—by—process claim is

invalidated by a product made by other processes?

Did you know that's the law?

MS. HASPER: Same objection. Also seeks

a legal conclusion.

THE WITNESS: I‘m not a lawyer.

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. I'm

asking if you know it. If you don‘t know it, just
P225 SteadyMed v. United Therapeuit 's
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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 I've been involved in other litigation. And if theg

g product over the prior art has structural and

5 functional differences that are unique, then you can

3 still get a product—byeprocess patent on an already
E 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.

THE WITNESS: So, again, my understanding

is that if the product of the new process can be

shown to have structural and functional differences

over the prior art product, it's patentsble.

BY MR. POLLiCK:

Q Hmm~hmm_ I understand that. I was just

P227 SteadyMed v. United ‘F'herapeuti S
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WILLIAMS, ROBERT on 08/26/2016 mmmmm Pagemiifi

asking if you understood this other thing __ okay?

—— which is in my question. Listen to my question;

okay?

My question is: Did you understand that

under the law of product by~process claims, any

product, regardless of what process it’s made from,

will invalidate a product—by—process claim, so long 5

as the products are the same? i

Did yOu understand that? Yes or no? .

MS. HASPER: Same objections. :

THE WITNESS: Yeah. My understanding is, i

the products can be shown to be identical. That's 2
not the case here. 5

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 Ts 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. UTExZOB
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Q What is it?

MS. HASPER: Same objection.

 
EHE WITNESS: Would you like to reread my

answer into the record?

BY MR. 9OLLACK:

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 product by process 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 product~bysprocess 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.

Page 229
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THE WITNESS: I do understand that.

BY MR. POLEACK:

Q Okay. And so that —— 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 1product” 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

a product in a product—by—process claim, if it's the

same, regardless of which process is used?

MS. HASPER; Objection. Calls for a

legal conclusion. Mischaracterizes testimony.

THE WITNESS: I mean, I've heard that.

But, again, my understanding with regard to this

matter is that it the product has structural and

functional differences over the prior art, the

process patent can be valid.

///

P230 SmadyMedv.
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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?

MS. HASPER: Same objection.

THE WITNESS: The legal deiinition of the

word “product” or ——

BY MR. POLLACK:

Q Yeah, of the word "product.”

MS. HASPER: Calls for a legal

conclusion.

THE WITNESS: I think this is very

context~dependent again.

BY MR. POLLACK:

 
Q Well, when you're using the word

”product" —— and T think you told me it‘s the

product of a chemical reaction;

COIIECt?

 
right? is that

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 producL is the result DI the chemical

reactions used to assemble that molecule, the

product. UT'EX.2OJS
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1 Q Right. You don‘t use that term ”product”

2 to refer to: Oh, well, I can have a product that's

3 done by a different chemical reaction —— you

4 wouldn't call that the same product?

5 MS. HASPER: Objection. Mischaracterizes i
6 testimony. E

7 THE WITNESS: You've now lost me on —~

8 I'm really not following you.

9 BY MR. POLLACK:

 
 
10 . Q If you made a product using a different

ll chemical reaction, would you consider that to be the

12 same product as you used the term ”product”?

13 i A Your question is not clear to me.l

14 g Q What's unclear about it?!

:5 ; A Well, I just don't understand it. So i

:6 ; perhaps you need to ask me a better question. i

:7 i Q Why don‘t you tell me what you don'tI

l8 understand, sir.

19 A Your question just didn't make sense to E
 

 
 
 

 
 

 

20 me. I didn‘t iollow it.

 
21 Q Which word didn't you understand?

22 MS. HASPER: Objection. Mischaracterizes

23 the witness's request for clarification.

24 THE WITNESS: You want to read the

25 question back, perhaps? UTExZOQ
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MR. POLLACK: Yes. Why don't you read !
the question back. E

THE WITNESS: Since you‘re apparently not g.

willing to rephrase it so 1 can understand what I

you‘re trying to ask me.

(Record read by the reporter as follows:)

“QUESTION: If you made a

product using a di££erent

chemical reaction, would you

consider that to be the same

product as you used the term

‘product'?"

THE WITNESS: Okay. So my understanding

as a chemist is that mm you know, so my laboratory 5

synthesized this marine natural product, 3

Ecteinascidin—743, and another laboratory 2

synthesized the same molecule by a completely é

different set OE reactions. g
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 UTExzog
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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 w~ you know, in the art,

another paper making the same molecule would say:

And the final product Ecteinascidin—743 was purified

by blah, blah, blah.

They wouldngt 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 types 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 VIDEOGRAPHER: 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
P235 SteadyMed V. 
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ordinary skill in the art?

A Yes.

Q Okay. I don't know if you were told II

this, but the other expert Eor United Therapeutics, 3

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 deposition or just i

read to you what he said? i
A A higher level than —— E

Q Than Dr. Winkler.

A Than Dr. Winkler's?

Q Yes. Do you agree?

A Well, : don't recall what his ——

Dr. Ruffolo‘s definition was.

Q Let me tell you his definition. If you

want to see his deposition, I can give you that as

well. E

A His deposition or his Declaration? E

Q His deposition. This was in his

deposition.

Did you read his deposition?

A NO .

Q Okay. Would you like to see the

deposition, or would you like to just hear it from i

me and let me know if you agree with what he said? UTEx20é
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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 years of

experience in the pharmaceutical industry on top of

the Ph.D.

I was just wondering ii you agreed with

that or had a different opinion?

A Well, it sounds substantially 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 Hmmehmm.

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?

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 So I 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 E

Dr. Ruffolo seemed very concerned about this; that .

the level was too low, and I was wondering if you 5

agreed or not? 2
A Perhaps he misunderstood what Dr. Winkler i

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

reierence which used to be called ”Exhibit 1005” is UTExzoe
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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 l2 and 16 in front of you?

A I 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 I right that at the Lime

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?

A Yes. I think thatgs Correct. I would

[3.239 SteadyMed v.
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agree.

Q Okay. So a person 0: 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 foElow 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 Phares reference actually references two other

ways to make treprostinil that are significantly

inferior in my opinion.

Q Inferior to Moriarty, even?
P240 SteadyMed v. 
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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? E

A And that's the end of my sentence.

Q Oh, okay.

i 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. It's 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 don't think would have missed this

article in the Journal of Organic Chemistry; right? E

A No.

Q Okay. So a person of ordinary skill in UTEXZGQ
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the art —— they're similar to graduate students or

some of the other people you've taught; correct?

MS. HASPER: Objection. Mischaracterizes

testimony.

BY MR. POLLACK:

Q Is that fair?

A What was the question again, please?

Q Your graduate students or some of the

other students you've taught, they have a level

similar to a person of ordinary skill in the art; is

that fair?

MS. HASPER: Objection. Mischaracterizes

testimony.

THE WITNESS: I guess it depends on what

year graduate student. First—year graduate

students, I would consider to be below the level of

ordinary skill. And a 5th~ or 6th—year graduate

student would probably meet the minimum bar. They

don't have a Ph.D. yet.

BY MR. POLLACK :

Q Let's take one of those 5th—, 6th—year

graduate students. You would of expect them if you

assigned them to make troprostinil, they would find

the Moriarty reference; right?

A it‘s easy to 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 treprostinil

diethanolamine salt in 2005; right?

MS. HASPER: Objection.

THE WETNESS: 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 students?

i A What? If I —— if I ——

 
 

 
 
 

 
 
 
 

  
  

MS. HASPER: Objection.

THE WITNESS: —— needed to make

treprostinil in 2005?

BY MR. POLLACK:

Q Yes.

A I certainly would have picked Moriarty

paper.

Q Yeah. And would you say that your Sth—,

6th—year graduate students, they'd be somewhat

capable of making that conclusion, as well, that

they would use the Moriarty paper?

  
  

 

A Possibly. UTExZOB
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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: Objection.

THE WiZNESS: You never know what a

graduate student is going to come up with, as their

favorite way of doing something. i

BY MR. POLLACK:

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? 2

MS. HASPER: Objection. é
THE WITNESS: It was in the literature. i

It wasn‘t buried in some obscure journal. So, sure,

it was available.

BY MR. POLLACK:

Q That was a "yes” to my question, E think?

A Yes.

Q Okay. I want to talk a little bit about

the Kawakami reference. You recall that reLerence;

right?

A Yes . UT Ex. 20 9
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Q Why don't we mark the Kawakami reference.

THE REPORTER: 23.

MR. POLLACK: I'd like to mark two

exhibits. Exhibit 23 is going to be the original

Kawakami reference in Japanese, just so you can

check the figures. That's what's known as

“Exhibit 1006" in the proceeding.

(Exhibit 23 marked)

MR. POLLACK: And Exhibit :00? is an

English translation of the Kawakami reference. 2

THE REPORTER: And that’s Exhibit 24. g

MR. POLLACK: 24. Yes. And that‘s 3

Exhibit 24. g
(Exhibit 24 marked) i

MS. HASPER: And is what you‘ve handed me

26 -- 23 or 24?

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 T‘m going to mark as 3

Exhibit 25, a pair of drawings that we made of the

compound in the Kawakami reference —— the preterred UTExzog
P245 SmadyMedv.UnfiedThaapeMis

|PR2016000 5  

Elisa Dreier Reporting Corp., U.S. Legal Support Company
950 Third Avenue, New York, NY 10022

(212)557—5558

|PR2020-00769

United Therapeutics EX2006

Page 2373 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2374 of 7113

10

ll

12

13

14

l6

17

18

19

21

22

23

24

25

STEADYMED VS UNITED THERAPEUTICS CORPORATION 

WILLIAMS, ROBERT on 08/26/2015 ?age 246 

compound, and treprostinil. I just want you to

review them and make sure the drawings are okay.

MR. POLLACK: This will he 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 treprostinil and

Kawakami.

A [Examining documents) Well, treprostinil

is definitely correct,

Q Okay.

A The structural rendering you have for

Kawakami does not show the stereochemistry of the

bicyciic portion.

Q Okay‘ But other than that, is it

correct?

A Yes. That‘s one of the two geometrical

isomers described in Kawakami.

Q Okay. And other than I didn't show on

here that the ring is below the page —— the upper

five—member ringw— 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?

5 A Yes.!

i 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: Wellr 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 ——

i right? 2
i a

i A Ecteinascidin. g
i

Q They might say that they made the product i

Ecteinascidine743, but they may have used a

different process; is that right?

A Yes.

Q Okay. So in chemists‘ ordinary use of

the term ”product,” 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 UTExZWfi
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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

Ecteinascidina743; 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 real-world

substance that, hopefully, contains mostly what we

were trying to make, and it would also have its

characteristic impurities.

So there‘s the molecular structural

context, and then there’s the real—world substance

context of the word ”product." And Chemists know

what you’re talking about when you use the word

”product” in those two different contexts.

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 itss underscood,

as I just explained.

Q Did you see anything in the prosecution

history where the term ”product” was defined?

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. é

: A Okay. E
% THE VTDEOGRAPHER: We‘re off the record. %
I The time is 5:42 P.M. i

[Off the record}

THE VIDEOGRAPHER: We are back on the

record. The time is 6:04 P.M.

BY MR. PCLLACK:

Q Dr. Williams, since the deposition

started today, have you had any discussions with 5

counsel regarding, you know, the substance of this UTExZWh
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riiiir_i. m

g case, or this deposition, or anything about

3 treprostinil or about any redirect testimony with —— i
g with counsel? g

g A No.

2 MR. POLLACK: All right. Other than

2 that, no further questions. Thank you for your

é time.

3 EXAMINATION
g BY MS. HASPER:

g Q All right. On redirect, Dr. Williams, 5

g you noted earlier today when looking at some of the

g exhibits that were introduced by Mr. Pollack an :

3 error in Appendix B of your report; is that correct? 2
; A Yes. 3

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 Ilm going to hand what I

guess ——

THE REPORTER: 26.

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 UTEXZG 9
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1 paragraph 94 of Dr. Williams*s report.

2 [Exhibit 26 marked)

3 BY MS. HASPER:

4 Q Dr. Williams, if you take a look at this

5 for a moment, is this the corrected version of

 
6 Appendix B and the summary chart from paragraph 94

7 of your Declaration that you instructed counsel to

8 prepare and approved before this deposition?  
9 A (Examining document) Sorry. I'm just

10 checking against my ~~ yes. This is the correct —— i

11 the corrected one. 3

12 Q And just for the record, the difference 2

13 between Appendix B in this document and Appendix B, :

14 as it appears with your report, is the omission of g
15 batch or sample is that correct? 

16 A That's correct.

17 Q And that slightly changes the averages on

18 both the —— for a few of the values on both the

19 chart in Appendix B and the summary chart in

20 paragraph 94 of your Declaration; is that correct?

21 A Yes.

22 Q And can you just note what those changes

23 are and we can just look at the summary chart from

24 paragraph 94 so you can note what the changes are.

25 A, Okay. So these are the ‘393 patent UTEXEOQ
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1 3 process impurities one, two, three __ fourth column h]
 2 E from the left, the number Changed from

 

 

3

4 E And three more columns over, the

5 g ester changed from And then the 

6 E total related substances changed from 

 
'7

8 Thank you, Dr. Williams.

9 E And just to confirm, for both Appendix B

10 E and Appendix A, those were created using all of the

 
ll 5 batches or samples of treprostinil that you were

12 E able to find? i

 
13 g A Yes. g
14 i Q And there was no selection or additional i

15 E searching for particular type of batches that you‘re 2

16 aware of? g
77 MR. POLLACK: Objection. Leading. I

L8 THE WITNESS: NO . 
;9 BY MS. HASPER:

20 Q If you can please get back out the

21 development report that was previously marked as_

22 Exhibit 11‘

 
 

23 A I have it.

24 Q And if you can also get out in front of

25 you the '393 patent. And that was previously marked UTExZOSQ
P252 SteadyMed v. United Therapeuti is
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as Exhibit 3 to your deposition. g

A Okay. I have it. I

Q Okay.

MR. POLLACK: Doctor, just give me one

second.

MS. HASPER: Gonna dig for your own

copies?

MR. POLLACK: Yeah.

MS. HASPER: All right. é

BY MS. HASPER: a

Q If you could just look at the face of the g

'393 patent. é
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 patent may claim priority to

earlier filed applications or —— or be the utility

or provisional applications? a

A Yes.

MR. POLLACK: Objection to form. Lack of

foundation.

BY MS. HASPER:

Q And do you see on the first page of the UTExzog
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‘117 patent the section that‘s —— that's titled,

”Related U.8. 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 '11?

patent is a divisional, or continuation —— 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. 08w957736 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 LRX97J01 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 UTExzoqg
P254 SteadyMed v. United Therapeutics
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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 i|

publication date of the Moriarty article in 2004 or I

its submission date in 2003. Do you recall is that?

A I do recall that.

MRA POLLACK: Objection to form;

Mischaracterizes.

BY MS. HASPER:

 
Q booking now at the priority information

for the '117 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? i

MR. POLLACK: Objection. Cause of I

action.

THE WITNESS: Yes. 50 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 I 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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BY MS. HASPER:

Q And I'll just follow up on one point, you

know that previously —— and you can still see it

here on this document above —— that the manufacturer

for those is either Steroids or SynQuest and the

subscript 5 notes that Steroids is a company that is

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.

THE WTTNESS: Yes, That‘s my

understanding.

BY MS. EASPER:

Q Okay.

A Actually, I remember that clearly now

from the previous trial.

Q Do you remember anything else about

Steroids, or SynQuesL, and their relationship to

either United Therapeutics or Dr. Moriarty?

A I don't recall the relationship off the

top of my head.
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Q Okay. Do you know what Dr. Moriarty‘s

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

 fiounder of Steroids.

BY MS. HASPER:

Q So it's your belief that Dr. Moriarty was

associated with Steroids, Ltd.?

MR. POLLACK: Objection. Leading and

mischaracterizes.

THE 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," UTExZGQ
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just 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'"“ 

UTlS : ester, UTlS “"mm ester,  

, 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. I

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 ——

it's 42 of the exhibit, but as we noted earlier,

it’s page 40 of the document. So the bottom—most

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.

i Q Now, if 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.
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 THE WITNESS: Yes. That*s correct.

BY MS. HASPER:

Q And then in column 20, it depicts the

structures for both compound 5 and compound 6; is

that correct?

MR. POLLACK: Objection. Leading.

THE WITNESS: Yes. That's correct.

BY MS. HASPER:

Q Now, looking at the structures in the

scheme on page 42 of Phares A“ that‘s 42 of the

deposition exhibit —— you indicated earlier today ——

please confirm if this is correct —— that structure

ll—B, where an R is H, is the enantiomer of

structure 5; is that correct?

MR. POLLACK: Objection to form.

Leading.

THE WITNESS: Yes. I believe that's

COIIECt .

BY MS. HASPER: 

Q And looking at step (1} below, the first

step —— step (1}, small (i), reacting that

enantiomer of formula 5 as indicated below, how

would you describe that step?

A So compound 11—3 is treated with

chloroacetonitrile —— that‘s CL, CH2, CN in step (1)

Page 260
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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? E

MR. POLLACK: Objection. Leading.

THE WITNESS: Yes. .

BY MS. HASPER: E

: Q Is formula 5 the same as compound ll—R? g

E Q How are they different? i

i A They're enantiomers.

: Q Okay. And if you react compound llmB as

5 indicated in step {1)(i), do you produce compound 6?
!

E A No.

Q 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 —— UTExzog
P261 SteadyMed v. United Therapeuti s
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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 a— of claim 9,

I‘m going to read it and just confirm that I‘m

reading this correctly ~m "requires hydrolyzing tho

 
product of formula 6 or step {a} with a base”; is

that correct?

MR. POLLACK: Objection. Leading.

THE WITNESS: That's what it says.

BY MS. HASPER:

 
Q And what is the relationship between

the —— oh, sorry. Let me first say this: So then

step (1), sub 2, of the process in Phares, how would

you describe that reaction?

A That‘s the hydrolysis of the nitrile E

 ; functional group to the potassium carboxylate.

i Q And that's performed ~~ well, what is the

starting material for that particular step?

' A That would be the enantiomer of structure

6 in column 20 of claim 9.

Q So step (1), small (ii), differs from UTEx209
P7252 SteadyMed v. United Therapeuti s

lPR2015—UOO 6
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1 step (b) of claim 9 of the patent in that it is

2 using the enantiomer of formula 6, rather than

3 formula 6; is that correct?

4 MR. POLLACK: Objection. Leading.

Counsel, would you like to take his chairU1

6 instead or ——

7 MS. HASPER: I don't appreciate your

 
8 sass. I was —— T‘ve listened to you ask questions i

L0 all day. And I certainly don't appreciate you when

10 you completely, inappropriately call leading

 
11 i objections when l‘m asking him to confirm that I‘ve

12 g read something correctly from a document that is in

13 E front of us all.

14 i MR. POLLACK: That‘s not what you asked
15 now . i

16 i MS. HASPER: No.

17 i MR. POLLACK: And you‘re asking leading

18 i questions, and you are on redirect.

19 i BY MS. HASPER:

20 i Q Would you like to answer the question, or

21 i would you like it repeated after this interruption?

22 g A I want to be sure I‘m answering the right

23 5 question. Could the question be repeated?

24 i MS, HASPER: Would the court reporter,

25 i perhaps, read it back. UTExzoe
5 9253 SteadyMed v. United Therapeutiés
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1 (Record read by the reporter as follows:)

2 ”QUESTION: "So step (1},

3 small (ii), differs from

4 step (b) of claim 9 of the

patent in that it is using the
U1

6 enantiomer of formula 6, rather

7 than formula 6; is that

8 correct?"

9 MR. POLLACK; And the objection is

LO "Leading."

"1 THE WITNESS: That's correct.

l2 BY MS. HASPER:

 
 "3 Q In your opinion, does step (1) ‘~ let me

;4 Start over. .

15 In your opinion, what is the relationship

 
16 between step (1} as recited on page 42 of

17 Exhibit 11, the Phares patent —— sorry, Exhibit 16,

18 the Phares patent —— to steps (b) and (a) in claim 9

19 of the '393 patent?

20 A So what's happening in step (1) is (i) is

21 the alkylation of the benzindine triol structure 5,

22 but it's the enantiomer of structure 5 with

23 chloroacetonitrile, which is the alkylating agent.

24 And that produces, in the case of the Phares

25 document, the enantiomer of structure 6, that's UTExzog
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l depicted at column 20, line 15 or so.

2 And then the next step of transformation

3 [1) under (ii) is a potassium hydroxide methanol

4 hydrolysis of nitrile functional group to give

5 initially the Potassium carboxylate which on workup

 
would give the enantiomer of treprostinii, which isU\

 
  

  

7 shown as structure 2 in the Pharos documcn:.

8 Q So is it your understanding that

9 steps (a) and (b) of the —— of claim 9 of :he '393

;O patent and step {1) of the synthesis on this page of

;l the Phares reference are the same or different? :

;2 A They're different because we‘re using a

13 different Op:ical isomer —— nonsuperimposable mirror

;4 image of what is required by claim 9.

:5 Q And ultimately, does one got the same

16 product or a different product if one follows

 
17 steps (a) and (bi of claim 9 versus step (1) of the

18 scheme on this page of the Phares patent?

19 MR. POLLACK: Objection. Leading.

26 THE WTTNESS: One necessarily gets a

21 different product. It's the nonsuperimposable

22 mirror image of treprostinil. So you get a

23 different product.

24 BY MS. HASPER:

25 Q Thank you. UTExZOQ
P255 SteadyMed v. United Therapeuti s
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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 EXAMINAT ION

BY MR. POLLACK:

Q I do. I have some recroes for you.

I'd like you to pull out Deposition

Exhibit 4. That's the Moriarty patent.

 
T 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 let, 2002? Do

you see that?

A Yes.

Q Okay. That‘s long after the dates in,

you know, the process development document,

Page 266
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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?

A I don't know if I characterize it as

"long after." It's a few w» 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.

THE 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, againr I don‘t know the

technical differences between these.

Page 267
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Q Okay. Have you ever heard that a

divisional is a kind of application which is filed

for an invention which is different than the one

claims in the prior application?

Did you ever hear that before, and that's

  
 

why it‘s called a ”divisional“?

A Yeah. I —— I don't know.

Q Okay. That‘s news to you? That a

divisional is for a different invention than what's

. in the prior applications? You‘ve never heard thati

g before?

i A Yeah. I‘m not a patent expert.

g Q Okay.
% A I don’t know the technical metes and
i E

g bounds of what that means. E

g Q Sure. And if we go from that one, the i

g next one -~ that divisional, by the way, ended up in

g a patent. You see that? 6,441,245?

g A Yes.

% Q Okay. Did you look at that patent in

i forming your opinion?

A I do remember the '245 patent from the

Sandoz litigation, but I haven't looked at it

recently. But I've certainly looked at the ’245 :

patent before. UTEx2DéQ
P268 SteadyMed v. United Therapeutic-gs
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Q Okay. What's 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, it says that patent

is a continuation in part of a prior application

that was Eiled in 2000. Do you see that?

A Yes.

Q Okay. Do you know what a ”continuation

in part" is?

MS. HASPER: Objection. Seeks a legal

conclusion.

THE WITNESS: I don't know the technical

legal definition of "continuation in part.“

BY MR. POLLACK:

Q I understand. But do you have any

understanding of what a continuation in part is?

A Well, there's a relationship to the

preceding application. And I don‘t know, again,

what is allowable, and what makes it, you know,

completely separate invention. 80 ——

Q Okay. I know you have a number of

patents; right?

A Yes.
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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 hell. 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, 1 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

WILLIAMS, ROBERT on 08/26/2016 Page 2'70

Q Did some of them involve continuations in

part?

A Yes, E believe so.

Q Okay. And you were made aware of when

 
UT'EX.20 9

9270 SteadyMed v. United Therapeuti s
|PR2015-OOO 6 

Elisa Dreier Reporting Corp., U.S. Legal Support Company
950 Third Avenue, New York, NY 10022

{212) 557—5558

|PR2020-00769

United Therapeutics EX2006

Page 2398 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2399 of 7113

U 
21

22

23

24

 
STEADYMED VS UNITED TEERAPEUTICS CORPORATION

 Page 271 wrsLIAMS, ROBERT on 08/26/2016

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. I 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

 
need to be corrected to reflect .3 for the Moriarty

samples?

A No.

Q So you still want to stand by including

ten cherry—picked samples from the other exhibit

that you added?

MS. HASPER: Objection. Mischaracterizes

the document. Mischaracterizes testimony.

THE WITNESS: Yeah. I would not ww
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again, I would not characterize those ten

development batches as cherry—picked because by the

same token, the development batches for the '393

 
process patches were also included. So 1 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 just looking at —— 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 —— 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 hatches to a sum of

157 samples.

MS. HASPER: Objection. Mischaracterizes

the document.

BY MR. POLLACK:

Page 272
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1 Q Right? That‘s what you did; right?

2 MS. HASPER: Objection. Mischaracterizes

3 the document and mischaracterizes the testimony.

4 BY MR. POLLACK:

5 Q How many samples in total are in

6 Appendix B? !

7 A I believe it‘s 121.

8 Q I‘m sorry. 121.

9 So there were 116 samples that weren't

10 development batches?

Ll MS. HASPER: Objection. Beyond the scope

'2 0: Cross

13 THE WITNESS: That's —~ that's —~ the

14 information I had, if there were more development

15 batches available, I would have put those in. I

16 didn't eliminate anything deliberately.

17 And I would just simply say that the *393

18 process, you‘re starting off with a better process.

19 So the development batches are —— were better

20 i because you’re starting with a superior process to

2i i begin with.

22 E So I didn't eliminate development 3

23 % batches. If they —— had they been more of them, I
24 would have factored them in.

25 BY MR- POLLACK: UTEXZOB
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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. Miecharacterizes

the document. Miecharacterizee testimony. Asked

and answered. Beyond the scope 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 samplee to 116 here, that that's a fair

comparison with what you did in Appendix A?

MS. HASPER: Same objection. Beyond the  scope of Cross. Argumentative. Miecharacterizee

: the document. Mischaracterizes 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. 5

BY MR. POLLACK:

Q Isn't that right? UTEXZWfi
P274 SteadyMed v. United Therapeuties
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l________ mummm

MS. HASPER: Same objections.

THE WITNESS: Yes .

BY MR . POLLACK:

Q Okay.

A But I asked if there was any —— I asked

several times: Is there anything else?

And they said: This is all we could

find.

80 they —— they got from UTC everything

that was available, to my knowledge. So M“

Q All right. you didn't do any

investigation to see if that was really true,

though, did you? 3

MS. HASPER: Same objection. :

THE WITNESS: I didn‘t do any further

investigation, no. j

MR. POLLACK: No further questions. 2

MS. HASPER: None for me. E
THE REPORTER: l have nothing. i

(Laughter)

THE 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 19.321. UTEX.209

9275 SteadyMed V. United Therapeuti s
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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 I 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. 2

Dated this day of , 20 , at E

, California. 5

Robert M. Williams, Ph.D. I
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DEPOSITION ERRATA SHEET

Page No._____ Line No. _____

Change :

Reason for change:

Page No.‘____ Line No. wwmfg

Change:

Reason for Change:

Page No.AgMMM Line No: _____

Change:

Reason for Change:

Page No._____ Line No. _____

Change:

Reason for change: i
Page No.wgwuw Line No- __Vgi

Change:

Reason for change:

Page No.um___ Line No. _____

Change: _“mm

Reason for Change: ___

Page No _____ Line No. ”Will

Change :

Reason for Change:

Robert M. Williams, Ph.D. Dated UTEX2DM3
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STATE OF CALZFORNIA ) 

COUNTY OF SAN DIEGO }

i I, Harry A. Falter, a Certified shorthand

Reporter of 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 supervision;

I further certify that I am neither counsel

for, nor related to, any party to said proceedings, nor

in any way interested in the outcome thereof.

In witness whereof, I have hereunto

subscribed my name.

Dated: 8.30.2015  
 

HARRY ALAN PALTER

CSR NO. 7708 UTEKZDéQ
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STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,
Ruffolo, Robert on 08/19/2316

P R O C E E D Z N G S

THE VIDEOGRAPHER: Good morning.

This begins Media Unit No. l of the

audiovisual deposition of Dr. Robert Ruffolo

taken in the matter of SteadyMed Limited,

Petitioner versus United Therapeutics

Corporation, Patent Owner, before the Patent

Trial and Appeal Board, IPR No. 2016—08006.

This deposition is being held at

the law offices of Wilson Sonsini Goodrich &

Rosati located at 1703 K Street, Northwest,

Washington, DC on August 19, 2016 at

approximately 9:29 a_m_

My name is Solomon Francis and

our court reporter, Denise Vickery, for

Elise Dreier Reporting Corp. located at 950

Third Avenue, New York, New York.

For the record, would counsel

introduce themselves and whom they

represent.

MR. POLLACK: Stuart E, Pollack,

DLA Piper LLP{US} on behalf of the

petitioner, SteedyMed Limited.

MS. CHOKSI: Maya Choksi, DLA
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STEADYMED LTD., VS UNITED THERAPEUTICS CORPORATION,
Ruffolo, Robert on 08/19/2016

Piper, on behalf of the petitioner.

NR. DELAFIELD: Bobby Delafield,

Wilson Sonsini Goodrich & Rosati, on behalf

of United Therapeutics and the witness.

MR. MAEBIUS: And Steven Maebius

from Foley & Lardner LLP on behalf of patent

owner.

THE VIDEOGRAPHER: At this time, 

will the court reporter please swear in or

affirm the witness.

ROBERT R. RUFFOLO, JR., PHD

called for examination, and, after having been

duly sworn, was examined and testified as

follows:

EXAMINATION

THE VIDEOGRAPHER; Please

proceed, counsel.

BY MR. POLLACK:

Q. Good morning, Dr. Ruffolo.

A. Good morning.

Q. To get started, if you could just

state your name and your current position for

the record.

A. Okay. My name is Robert Richard

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

P]
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STEADYMED LTD., VS UNITED THERAPEUTICS CORPORATION,
Ruffolo, Robert on 08/19/2016

Ruffolo, and I am the retired president of

research and development at Wyeth and the

retired Senior corporate VP of Wyeth and I ——

and self—employed as a pharmaceutical

consul taut .

Q. Do you have like a consulting

company or agency?

A. Yes, I do, It‘s —— it's Ruffolo

Consulting, LLC.

Q. And that‘s a company that you are

the only member of?

A. Yes, I am.

Q. Have you been deposed before?

A. Yes, I have.

Q. How many times have you been

deposed before?

A. Well, maybe 10.

Q. Just briefly, can you tell me what

kinds of cases those 10 cases were?

A. Yes. In —— four of those were in

two cases of product liability for companies

that I worked for where I was a company witness

as well as an expert witness in both of those

cases, and then the remaining depositions were

in cases like this.

P8
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Q. Those were patent litigation cases?

A. Yes, they were.

Q. Okay. And about six depositions?

A. About _- yeah, about six.

MR. POLLACK: Just to get some

 

 
formalities out of the way, I‘m going to

mark as Ruffolo Deposition Exhibit 1 the

Petitioner‘s Notice of Deposition of Robert

R. Ruffolo, Ph.D.

[Document marked for

identification purposes as Ruffolo

Exhibit 1.)

THE WITNESS: Thank you.

BY MR. POLLACK:

Q. And are you in attendance here

today for this deposition in response to

petitioner‘s notice of deposition?

A. Yes, I am.

Q. Have you testified in any other

you understand this is a proceeding called an

inter partes review?

A. Yes, I do. Yes.

Q. Okay. Have you testified in any

other inter partes review?

A. No, I don't believe so.
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you testified in, what did those concern?

A. Do you want the specific company,

law firms?

Q. Yeah. Yes.

A. Okay. I‘ll do the best I can.

Q. Okay.

A. One was Gardiner Roberts and the

drug was an ACE inhibitor and Tandrolapril.

Tandolapril, I think. Trandolapril, I think.

Q. Trandolapril?

A. I think so. I can't be certain. I

just simply don‘t remember.

Q. Okay.

A. Then

Q. Was that for the brand name company

or for the generic company that you were

testifying?

A. That one was for the generic and ——

Q. Do you remember which company?

A. Yes. It was Novartis. Sandoz,

their generic division.

Q. Okay.

A. Then there v—

Q. Let me ask you. Was that
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Q. In the six patent litigations that

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

950 Third Avenue, New York, NY 10322 (212) 557—5558

UT'EX.2058

SteadyMed v. Uniied Therapeutics
iPR2016-00008

|PR2020-00769

United Therapeutics EX2006

Page 2448 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2449 of 7113

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

 
STEADYMED LTD., VS UNITED THERAPEUTICS CORPORATION,
Ruffolo, Robert on 08f19/2016

Sanofi—Aventis on the other side or ——

As It was Boehringer Ingelheim.

Q. Boehringer Ingelheim.

A. So that‘s why I’m not sure of the

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

first one I did quite a while ago.

Q. Okay. What did you testify about

in that case?

A. It was mostly about the R&D process

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

process, regulatory requirements, and the FDA.

Then there was another case. The

law firm was Goodwin Procter. The drug was

Azilect, and 1 represented the patent holder in

that ease, and that the patent holder was Teva,

a generic company, but they do have ——

Q. Right.

A. —— some, as you know I‘m sure, they

have a few branded drugs that they developed.

And then there was ~~

Q. Let me ask you. What was your

testimony about in that case?

A. Oh, it was everything basically.

So I was origina1ly hired —— there were 2:

parts to that case. So I was originally hired

Page ii
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STEADYMED LTD., VS UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on OBXISXZDIE

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

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

virtually everything on that.

Q. Infringement, invalidity?

A. Yes, and all of the science related

to stereochemistry and the R&D process and so

on. It was a very long case, and that one did

go to trial.

Q. Who won?

A. We did.

Q. Okay. What about in the ACE

inhibitor case? Who won?

A. That one was settled and I never

asked the settlement terms, but I was told that

the Client was -- was pleased with the

settlement.

Q. Okay.

A. So that's all I know.

Then I did one with -— and still in

the process —- Perkins Coie on esomeprazole,

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

and I think I did two on the one with Goodwin

Procter. And ——

Q. You were on the generic side then

not the AstraZeneca side?

Page 12
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A. I was on the generic side on that

one, yes.

Q. You said you did two depositions.

Were there two different cases?

A. No, there was one case. I did two

and sometimes I do two, and I never know

exactly why.

Q. Okay. What was that? What was

your testimony about?

A. That one was on crystal structure,

physical properties of molecules. The, again,

always the R&D process, FDA regulation as ——

and pharmaceutics in that case as well.

Q. Let me ask you. Are you an expert

on crystal structure? Is that one of your

areas?

A. It depends how you describe expert.

Being president of research and development, I

 
supervised every single group.

Q. Sure.

A. And these are groups of thousands

of people each. So in the pharmaceutics group,

it would be thousand —— a thousand people and

I —— and I've obviously had to review and

evaluate and assess all that work. But I also

 
 

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

P-13 UT Ex. 2058

SteadyMed v. United Therapeutics
IPRZOiB-OOGOB

IPR2020-00769

United Therapeutics EX2006

Page 2451 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2452 of 7113

STEADYMED LTD., VS UNITED THERAPEUTICS CORPORATION,
Ruffolo, Robert on 08/19/2016 Page 14

___«__W_~_i___l_l_l—_—uw—l

Ll}

10

ll

12

13

14

15

16

18

lg

20

22

23

24

25

 

 

had extensive training in physical properties

of molecules, physical chemistry, organic

chemistry, extensive medicinal chemistry. So

that‘s —a so I wouldn't —— l'm a pharmacologist

by training, so...

Q. Right. What does that mean, to be

a pharmacologist? Does that mean you‘re

basically an animal guy?

Al Well, yeah, to put it crudely. 1

study and discover drugs based on animal models

of disease, and pharmacology is basically the

study of drugs in living systems. And it‘s ——

it‘s not necessarily animals, but I've studied

drugs personally from the gene all the way up

to :he animal. And then, of course, I am

involved and have always been involved in

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

from the gene to the human but ——

Q. The work that you personally did in

the lab, was it more animal focused or more

gene focused or where WOuld you say your work

was?

A. It was all of them. I would say

it's fairly balanced, and also a good part of

my career was based on stereochemistry and
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structure activity relationships, which

involves a great deal of organic chemistry. So

I have very broad training.

And so to get back to your

question, I don‘t necessarily pass myself off

as an expert in all those areas, but I have

extensive experience because I've managed,

well, tens of thousands of scientists and been

responsible for large R&D groups. At Wyeth, it

was 7,000 people in every single discipline

from the gene through the human.

So —— so that's m —— my

experience.

Q. You said —— which areas do you pass

yourself off as an expert?

A. I w~

MR. DELAFIELD: Objection.

THE WITNESS: The —- certainly I

am a pharmacologist and I feel competent to

deal with all areas of pharmacology in all

therapeutic areas, and I am —— I am, indeed,

recognized worldwide as an expert in

stereochemistry and in eructure activiLy

relationships, which is a complex intermix

950 Third Avenue, New York, NY 10022 (212) 5

P15
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1 between chemistry and pharmacology. And

2 I've directed my own personal chemistry

3 laboratories.

4 BY MR. POLLACK:

5 Q. How many people working in those

6 chemistry laboratories that you directed?

7 A. In the um because those

8 laboratories were involved in making compounds

9 primarily for me in my laboratories because I

10 kept my laboratory throughout my entire career

11 in the industry, both in the structure activity

12 field and in the stereochemistry field.

13 So those laboratories w0uld have

14 three or four people, usually a Ph.D. or a

15 master‘s level of person and several technical

16 staff, but I also was responsible for all of

17 medicinal chemistry at Wyeth, which would have

18 about 500 chemists, and all of the analytical

19 chemistry laboratories, which would have, oh,

20 maybe 3—, 400 chemists. And as you can

21 imagine, I had to resolve issues related to

22 those areas which often cause us problems in

23 drug development.

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

25 know the details of everything those 8— to 900

 
 

Elisa Dreier Reporting Corp., A 3.3. Legal Support Company
950 Third Avenue, New York, NY 10022 (212) 55715558

P-15 UT Ex. 2058

SteadyMed v. United Therapeutics
EPR2016—00006

IPR2020-00769

United Therapeutics EX2006

Page 2454 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2455 of 7113

STEADYMED LTD., VS UNITED THERAPEUTICS CORPORATION,

 
Ruffolo, Robert on 08/19/2016 Page 17

1 people were doing, I assume, day to day?

2 A. No, I didn't know all the details

3 of everything that they were doing day to day,

4 but ultimately I was responsible for making the

5 decisions with respect to drug discovery and

6 even development that came from all those

7 groups. Those had to be my personal decisions.

8 I was responsible for that.

9 Q. Right. You were the decider?

10 A. Yes. So I needed to be deeply

11 enough involved in the science to make those

12 kinds of decisions.

13 Q. Okay. I assume, thoughr you relied

14 on the advice of the medicinal chemists and

15 analytical chemists in making those decisions?

16 A. Yes. I, as an executive, would

17 rely on the best people around me. but

18 ultimately I had to make those decisions and

19 sometimes, actually not uncommonly, experts

20 disagree, and I would still have to make that

21 decision.

22 Q. All right. We were talking about

23 yOur patent cases.

24 A. Oh, I'm sorry. Could you remind me

25 where?
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1 Q. Yes. We were last on esomeprazole,

2 which you were doing with Perkins Coie.

3 A. Perkins Coie. And ~—

4 Q. Let me ask you. You said you

5 talked about crystal structure in that case.

6 What did you talk about in regard

7 to crystal structure in that case?

8 A. Oh, polymorphs, amorphic, amorphous

9 forms. Mixtures between polymorphs and

10 amorphous, X—ray crystal, X—ray

11 crystallography, XRPD, Raman spectra. All of

12 the technologies involved in determining

13 crystal structure and the pharmaceutics

14 involved in formulating crystal structures, and

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

16 the R&D process and regulatory process and FDA.

1? Q. Okay. All right. What's the next

18 case on your list?

19 A. Oh. There is a case that just

20 happened to be on a drug that I discovered and

21 I held the patent on where I testified both as

22 an expert witness for a former employer as well

23 as an expert scientifically on the drug. The

24 drug is called carvedilol and the law firm was

25 Fish, et al. I don‘t remember the other names.
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1 In fact, that's still ongoing and ——

2 Q. Fish & Richardson?

3 A. Yes, that's right.

4 And A“ and I testified on behalf of

5 the patent holder, obviously. And that

6 involved every single aspect of that drug from

7 the first day that I touched it until even now

8 and that included, well, basically everything.

9 Q. Were you the inventor on the patent

"D in that case?

11 A. Yes.

12 Q. So are you an expert in that case

13 or you‘re testifying as the face witness —-

14 A. Both.

15 O. ~m in that case?

16 A. Both. Because I was a company

17 employee and obviously I'm the world's expert

18 on that drug and so —~ and that turned out to

19 be a very, very important, highly visible drug.

20 I mean, that drug changed how heart failure is

21 treated. It‘s now the standard of care for

22 this disease. So —- so I was hired to do both

23 roles.

24 Q. What's the patent about? What is

25 it that was invented?
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A. The patent is about congestive

heart failure.

Q. What about congestive heart

failure?

A. Well, the contention in that case

is that the drug, which is a beta blocker,

among many other activities that it has, all of

which are relevant to heart failurer were

discovered in my laboratory —— my laboratories

at the time ~~ was obvious and, of course, beta

blockers at the time and still are

contraindicated by the FDA and that‘s the FDA's

most significant warning against the use of

such drugs.

And so the company challenging

that ~— and I don't remember, I should, I gave

my deposition a few months ago, but I donit

remember —— is arguing that it's obvious. And,

of course, how could it be obvious if it’s

contraindicated? Ana, of course, I also had

internal notes of all of the opposition within

at that time GlaxoSmithKline, who was my

employer a: that time, against developing that

drug because they thought it would kill people.

And so as the person who had to

P20
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live all that and waking up every morning

thinking everybody says I'm going to kill

people with this drug in these clinical trials

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

wasn't obvious.

Q. That‘s it?

A. So that’s basically what my role

was.

Q. Is the patent on the chemical?

A. The patent is on the use in heart

failure _-

Q. Use in heart failure. Okay.

A. —— which is mainly what the drug is

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

Q. Someone else invented the chemical;

right?

A. Another person synthesized —— first

synthesized that and we and the use was in

dispute for a number of years. And when my

laboratories —— and I was the senior vice

president in the company at that time, but my

laboratories were gointing us into the

direction of heart failure, and that wasn‘t a

very popular decision given, again, the FDA's

con:raindication for drugs like that in heart

P21
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failure.

So it was quite literally a very

difficult situation for 17 years, although I

loved every minute of it, but that drug did not

have a lot of friends until the FDA approved it

as, and the Wall Street Journal indicated it

was one of the top three developments of all

time in medicine.

Q. Your role in that was in

supervising the clinical trials or what was

your role?

A. It was everything. My role was

everything. I ran all of the preclinical

discovery work. I was on the team. In fact, I

wrote the entire development plan for that drug

early on, and I was on the team that monitored

every step of that process, including the

clinical trials. I had input into everything.

Q. Okay. And are there any other

cases?

A. There may be, but I'm not ——

they're not coming to mind.

Q. Okay:

A. Sorry. That‘s —— that's all I'm

coming up with right now.
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Q. Okay. Anything else you're working

on right now?

A. Yes. Obviously this and there are

two others that are just beginning right now,

and in one of them I don‘t even know yet all of

the issues. I know that they fall in my area

of expertise and —— and so there are two of

those.

Q. Other than this particular

proceeding that we're doing right now, have you

done any other work for United Therapeutics?

A. No, I have not done anything with

United Therapeutics before.

Q. Okay. So this is including any

litigations or anything else on this same drug?

A. No, nothing on any. I don‘t think

I've ever had any contact with United

Therapeutics before.

Q. And what about with either of the

law firms that are present here on behalf of

United Therapeutics, either Foley & Lardner or

Wilson Soneini? Had you worked with them

before?

A. No, I had not.

Q. When did you first get hired to
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work on these IPRs?

A. I believe it was April of last

year.

Q. April 2015?

A. Yes, I believe 50. Around that

that period.

Q. And how did you get hired?

A. I was contacted by Mr. Delafield,

and that's how I got contacted.

Q. What's your —— what's your hourly

rate?

A4 $500 an hour.

Q. And that’s what you‘re being paid

in this case?

 
A. Yes, it is.

Q. And is that what you were paid

in an approximately in your other cases as

well?

A. Of the recent ones, yes, and the

first one or two was a little bit less than

that.

Q. About how much less?

A. 400 I think.

Q. Do you have an idea how much time

you've spent working on this IPR?
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A. I would guess between 30 and 40

hours maybe.

Q. That‘s it, the 30 to 40?

AI I'm guessing. I —— that's

something in that range, plus or minus.

Q. Okay. Have you sent either Wilson

Sonsini or United or Foley & Lardner an

invoice?

Ad I sent Wilson et al. two or three

invoices, 1 think. Could be four.

Q. Okay. Do you have an estimate of

how much the invoices totaled?

MR. DELAFIELD: Objection.

Relevance.

THE WITNESS: I guess they may

have totaled between 30 and 40 thousand

dollars maybe.

BY MR. POLLACK:

Q. Okay. So that sounds more like

maybe 60 hours?

A. Well, there were expenses included

in that and —— and so it could have been more

than 30 or 40 hours. I just don‘t remember.

Q. Okay. Somewhere between 30 and 60;

does that sound fair?
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Q.

A.

I‘m not sure it would be as high as

Okay. 30 and 50?

Maybe.

Okay.

I‘m sorry. I meant to say

something at the beginning and I forgot.

I have one change in my expert

report that —— that I'd like to make.

Q. Okay.

A. It was ——

Q. Tell you what. Let's ——

A. Wait till then?

Q. Yeah.

A. Okay.

Q. I'll bring out the expert report

and I‘ll ask you about that.

A. Okay.

MR. POLLACK: I'm going to mark

as Ruffolo Deposition Exhibit 2 ET Exhibit

2023r

Ruffolo.

the curriculum vitae of Robert

(Document marked for

identification purposes as Ruffolo

Exhibit 2.)
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950 Third Avenue,

THE

BY MR. POLLACK:

Q. Can you confirm for me that that is

your CV?

A. Yes,

Q. Okay.

WITNESS: Thank you.

this is my CV.

VS UNITED THERAPEUTICS CORPORATION,
Robert on 08/19/2016

Are there any corrections

you want to make to the CV?

A. Not ——

Q. And if

the exhibit.

A. Okay.

Q. I just

section that says

A. Uh—huh.

Q. So the

not that I know of.

you can turn to page 13 in

wanted to look at the

"Expert Witness in Lawsuits."

first two cases,

SmithKline Beecham litigation?

A. Yes.

Q. Okay.

one is a

And the second is a Wyeth

Pharmaceuticals litigation?

A. Yes.

Q. Were those both product liability

kinds of cases?

A. Yes, they were. They were the two

that I ——

Q. That you mentioned?
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A. —— mentioned earlier, yes.

Q. What was the SmithKline Beecham one

about?

A. Well, that was the diet drug

litigation. The so—called FenaPhen.

Q. Fen~Phen?

A. Yes.

Q. What was your testimony about in

that case? Were you an expert or a fact

witness?

A. I was both a fact witness and an

expert witness because it fell within my field

of autonomic pharmacology and so I served both
 

roles.

Q. Okay. Were you involved at all in

the development of Fen—Phen?

A. Oh, no, no. SmithKline Beecham

made phentermine, and I think that drug maybe

hit the market before I was born.

Q. Uhvhuh. Yeah, right.

 
Okay. So why did they involve you

in —— in that case?

A. I was the highest ranking scientist

in the organization, and the phentermine is an

indirectly acting sympathomimetic amine, and
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that happens to be one of my fields of

expertise and so I was both a fact witness and

an expert witness.

Q. And what did you do in the Wyeth

case?

A. It was basically the same type

role. I was the president of research and

development and, as I said, senior corporate VP

and —— and so I was obviously the senior

scientist in the company, but it's also an area

that I knew a great deal about. It was

pharmacological as well as clinical.

Q. And then we have two patent

litigations. Those are the first two that you

and I discussed today?

A. Yes, those first two.

 
Q. Okay. And the first one is the

Gardiner Roberts one ~~

A. Right.

Q. —— correct?

And the second is the Goodwin

Procter one?

A. That's correct.

Q. Okay. I see the other ones

aren't —— aren‘t listed. 

Page 29
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A. Yeah, I don‘t know what —— what

when I made this one, and those others are very

recent and so I probably haven’t added —— I

just didn‘t add it yet.

Q. Okay. Do you know when this CV was

made? When it was last updated?

A. Oh, let's see what publication

number there is.

Oh, maybe a year or two ago. Being

retired, I'm not publishing so much anymore and

so this CV doesn't get updated as frequently.

So I don't —— I don't know when it was, but

it's relatively current, but I haven‘t updated

it in a little while.

Q. Okay. You didn‘t have a chance to

update it with the additional litigations?

A. No, and also I didn't ~~ don't know

~« on almost all of them, I had to sign some

order issued by a judge saying you can't

disclose anything about it and so it's —— I'm

not sure I was allowed to list it. These were

cases that were finished and the others are, I

think, all still ongoing, and I didn't know if

I'm allowed to do that.

Q. Okay. Do you still update your CV

P30
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-- do you u" do you update your CV yourself or

do you have someone do it for you?

A. Now I do it myself.

Q. Back when you were in at Wyeth, you

had someone do it for you?

A. Well, I had an army of —— of

assistants and so I didn't have to do that

myself.

Q. Okay. Let's mark a third exhibit,

which will be your declaration.

A. Okay.

(Document marked tor

identification purposes as Ruffolo

Exhibit 3.)

THE WITNESS: Thank you.

BY MR. POLLACK:

Q. All right. Ruffolo 3 is titled

declaration of Robert M“ Ruffolo 3 is entitled

"Declaration of Robert R. Ruffolo, dr., Ph.D.

in Support of Patent Owner Response to

Petition."

Can you just verify for me that

this is the declaration that you submitted?

A. Yes, this is —— this is my

declaratiOn.

P31
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Q. Are there any corrections that you

would like to make to your ——

A. Yeah. Yes.

Q. —- declaration?

A. There's one on page 25, and I

apologize. I caught this in the penultimate

draft and I forgot to add it.

On page 26, five lines up from the

bottom.

Q. Uh—huh. This is in paragraph 56?

A. Yes, and on that line it says

"toxic to humans, and yet may not be

identified.“ It should read ”and yet still

would be identified."

And I found that and I just failed

to carry that through in the final draft.

So it should read “and yet still

would be identified or qualified."

Q. Okay. Can you do me a favor? Can

you read the whole sentence with the corrected

language for the record?

A. Yes. Where does it start? Okay.

"Based on the present FDA and ICH

guidelines, a potentially toxic impurity that

is not demonstrated to be a risk in animals,

Page 32
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could still present “H could still be present

in a drug substance at a level resulting in

exposures of up to l milligram per day that

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

still identified and qualified -_ still be

identified and qualified.“

Can I write that correction on this draft?

Q. Sure.

A. Just in case we ——

Q. Yeah.

A. (Marking). Okay.

Q. So it's actually two corrections;

right? “Still” after the word ”could"? "Could

present —— could still be present”?

A. "And yet may still be identified

and qualified.”

Q. Yes. You also added the word
 

I'still“ after about two lines up from that?

A, Oh, no, I'm sorry. If I —— if I

said that ~—

Q- You didn't?

A. -— I was —— I was correct. There

was only that one correction on that one line.

So not —— "not need to” should be "still.”
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Q. Okay. Could you do me a flavor

then? Can you read the sentence as you would

like it ——

A. Okay.

Q. -— to be am

A. Sure.

Q. —— into the record?

A. Okay.

“Based on the present FDA and ICH

guidelines, a potentially toxic impurity that

is not demonstrated to be a risk in animals,

oculd be present in a drug substance at a level

resulting in exposures of up to l milligram per

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

and yet may still be qualified —— identified

 
and qualified ”

Q. And who discovered that error?

A. I did when I was reviewing my

declaration.

Q. Okay. How was this declaration

drafted?

A. About a year ago, I put together a

draft of this declaration by myself and sent it

to Mr, Delafield.

Q. Okay. So that's before you saw any
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Elisa Dreier Reporting Corp., A U.S.

—— a year ago would mean that would be before

you saw any dec —— at that time had you seen

the declaration of Professor Winkler?

A. I may have. I may have.

Q. Okay.

A. It would have been around that time

when I would have first reviewed that and I ——

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

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

seen the decision of the Patent Trial and

Appeal Board regarding institution of this

review?

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

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

I just don't remember.

Q. Did you —— did you revise the draft

after that?

A. Oh, probably 20 or 30 times.

 
Q. Did Mr. Delafield suggest revisions

to your draft?

MR. DELAFIELD: Objection.

Just —— just caution the witness not to

disclose any privileged communications

between us, so...

THE WITNESS: Not much. This is

950 Third Avenue, New York, NY 10022 (212}
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any. There might be a couple of legal

sentences, but that's something that I

certainly wouldn't understand on my own.

BY MR. POLLACK:

Q. Right. For example, if you turn to

page 10 paragraph 18 and going through ——

A. Uh—huh.

Q. n— page 12, did you draft those

paragraphs?

A. Yeah, that's what I was referring

to. That's where —— where he would have helped

me or made suggestions because I am not an

attorney and would not have been able to do

that on my own.

Having said that, I in every draft

after that was added, which was early on, I

revised over and over. That's how I operate.

I do draft after draft after draft until every

word is exactly the way I want it, despite the

fact that I missed the correction, and so ——

but I —— so —— so, yes, that I was helped with

that.

Q. Other than the correction you

pointed us to in paragraph 56, are there any

P36
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other corrections that you'd like to point out?

A. Not that I'm aware of.

Q. Are there any other opinions

regarding this case that you‘d like to express

as you sit here today that are not in your

declaration?

A. I nu I‘ve read so many things. I

don't recall that there are other opinions. I

was asked to deal with long—felt need and that

was pretty much what my —— my task was and so

that‘s what I focused on, but I am familiar

with other aspects that I‘ve —— you know, based

On my reading.

Q. Okay. Bu: as you sit here today,

there are no other opinions that you intend to

provide in this case other than what's in your

declaration?

A. This is what I was asked to —— to

testify about.

Q. Okay. And by ”this" we're

referring to ——

A. This document. The contents of

my ——

Q. —~ Ruffolo Exhibit 3?

A. Correct.
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Page 38 

Q. As you said, this is a report on

long—felt need?

A. Yes. Yes, it is.

Q. Wha:‘s your understanding of

long felt need? What is that?

A. Well, again, not being an attorney,

my understanding of long—felt need is something

that results in an improvement in a product

that has a significance and something that

other people hadn't done. That's my simple

layman's understanding.

Q. You said it had a significance. A

significance to whom?

A. Well, I'm assuming to anybody. I

don't know that it applies to any individual

case in terms of your general question.

Q. well, do you know, does —— does a

long—felt need to be something that was

recognized or understood in the art?

A. I don‘t understand.

Q. Maybe I used too many patent terms.

Does a longefelt need need to be

something that other people felt a need for?

MR. DELAFIELD: Objection.

Vague.
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THE WITNESS: Could —— could you

define "other people" for me? I’m sorry. 1

just ——

BY MR. POLLACK:

Q. Well, besides yourself, for

example.

MR. DELAFIELD: Same objection.

THE WITNESS: I would assume

somebody would have to think it was an

 
improvement or —— or a significant change.

BY MR. POLLACK:

Q. I‘m not asking about an

improvement.

Long—felt need. That's like a

yearning for something. Would that be a fair

way to describe it?

MR. DELAFIELD: Objection.  Vague.

THE WITNESS: I suppose that

would perhaps be »— be something that

would —~ would represent a long-felt need.

BY MR. POLLACK:

Q. Okay. Do you know when the '393

patent was filed, was there -- have you

identified anyone who expressed a desire or a
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need that was addressed by the '393 patent?

A. Well, based on almost so years of

experience in the industry dealing with the

FDA, the FDA is always looking for the highest

level of purity that‘s possible and practical

and —— and obviously so did physicians and

patients, and so that to me would represent a

longwfelt need.

Q. Okay. But did you identify anyone,

say anyone in the FDA or elsewhere, who stated

or expressed a need or desire for a purer

treprostinil?

MR. DELAFIELD: Objection.

Compound and vague‘

 
THE WITNESS: The FDA in general

is always looking for the highest level of

purity, but specifically they do so for

drugs like this that are exquisitely potent

and used on a chronic basis where exposure

to —— to impurities, especially those that

are structurally related to the drug, have

the same pharmacophore, we call it, and that

are going to be given for the life of the

patient and, therefore, exposure would be

over a leng period.
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For those types of drugs, they

are especially interested in higher levels

of purity and lower levels of impurity.

BY MR. POLLACK:

Q. Now, you understand when this

patent was filed, treprostinil was an approved

drug being used by patients; correct?

A. YES.

MR. DELAFIELD: Objection.

Vague.

BY MR. POLLACK:

Q._ Okay. Now, my question, which you

really didn't answer, was: Did you identify

anyone at the FDA or elsewhere who expressed at

the time this patent was filed a need or a

desire for a purer treprostinil?

MR. DELAFIELD: Objection.

Asked and answered.

THE WITNESS: The FDA has that

desire for every drug to have an increase in

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

and I've had to deal with that before as

well.

And —— and they're especially

receptive to that with drugs that are

P41
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exquisitely potent and drugs that are given

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

fact that they allowed the specification to

change indicates to me that they believed

that this was a significant change,

BY MR. POLLACK:

Q. Okay. But you don't know of any

document, either from the FDA or from in the

literature or from any physicians, asking for a

Change in purity for treprostinil at the time

this patent was filed or before?

MR. DELAFIELD:

Asked and answered.

THE WITNESS: The ——

Objection.

I don‘t

know if whether or not anyone from the FDA

asked for that, but it doesn‘t need to be

the FDA. A company can have a desire to

increase purity and, again, because the FDA

permitted it and they don't actually really

like making changes unless they're

 
significant, they did so and changed the

specification.

BY MR. POLLACK:

Q. So the FDA changed the

specification?
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A. Ultimately you can‘t change a

specification without FDA approval.

Q. Sure, but ——

A. So they ultimately changed the

specification at the request of UTC.

Q. They allowed UTC to change the

specification?

A. They approved the change that UTC

had suggested after a detailed analysis.

That's one of the things they have to do.

These are considered significant changes by the

FDA.

Q. Can you turn to your paragraph 69

and in particular I‘m looking on page 34 of

your declaration, Exhibit 3.

A. Okay; 69 I think starts on 30 ——

33 it Starts.
 

Q. Right.

A. Which page would you like me?

Q. I‘d like you to focus on 34 but,

you know, feel free to read whatever you need

to read.

A, Okay.

Q. I'm going to ask you about the

first full sentence on 34, which reads:
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I have repeatably ~~ excuse me.

"I have repeatedly observed during

the course of my career that the FDA balances

their strong desire for the highest levels of

purity against the practical need for a company

to be able to manufacture the drug product

reliability" —— I‘m sorry.

A. Reliably.

Q. Reliably. Let me read the whole

sentence again.

A. Okay.

Q. "I have repeatedly observed during

the course of my career that the FDA balances

their strong desire for the highest levels of

purity against the practical need for a company

to be able to manufacture the drug product

reliably."

Did I read that correctly this

time?

A. Yes, you did.

Q. Okay. Finally.

You still agree with that sentence?

A. Oh, yes.

Q. Okay.

A. Yes.
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Q. Doesn't that sentence mean that the

FDA is not going to insist on the highest

purity possible because there are practical

concerns with making a drug purer and purer and

purer; isn‘t that the case?

MR. DELAFIELD: Objection.

Mischaraoterizes the document.

THE WITNESS: Thaz's only

partially correct.

BY MR. POLLACK:

Q. What‘s incorrect about it? 
A. Your —— your description left out

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

you increase purity.

Q. Did the FDA do that in the case of

treprostinil? Did they insist that UT increase

purity?

A. I don‘t know.

 
MR. DELAFIELD: Objection.

Compound.

THE WITNESS: Yeah, I don't know

 
whether they did or did not.

BY MR. POLLACK:

Q. Do you know if anyone else insisted

that United Therapeutics increase purity?

i _n 
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A. 1 don‘t know if United Therapeutics

insisted on it themselves. They obviously

wanted to do that because they took the issue

to the FDA, and after a long review period and

significant rebuttal by the FDA, as is normal

as with any submission to the FDA, the FDA

agreed and approved that Change.

Q. Let me ask you.

I can always purify a drug further

just by purifying it again and again and again;

isn't that so?

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: Not necessarily,

no.

BY MR. POLLACK:

Q. But in many cases I can; right?

A. Yeah, in some cases you can,

Q. Right. Now, one reason for not

doing that is when I do that, one, it's

expensive and, two, it decreases yield;

correct?

MR. DELAFIELD: Objection. Lack

of foundation.

TEE WITNESS: Not necessarily.

Page 46
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BY MR. POLLACK:

Q. But in many cases?

MR. DELAFIELD: Same objection.

THE WITNESS: It can happen,

yes. That can happen.

BY MR, POLLACK:

Q. And that's one reason that

scientis:s need to balance purity against other

manufacturing considerations; correct?

MR. DELAFIELD: Same objection.

THE WITNESS: I was not talking

about scientists. I was talking about FDA.

BY MR. POLLACK:

Q. Okay. Well, what about scientists

then? What's your opinion about scientists?

A. A vast majority of scientists in

the pharmaceutical industry WOuldn't be

involved in any of this at all.

Q. Okay. What kind of people would be

involved in this at all?

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: Could you be more

specific in —— in what you‘re asking in

”this”?
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BY MR. POLLACK:

Q. Well, you just made the statement

that a vast majority of scientists ——

A. Would not.

Q. —— would not be involved in this at

all. So I'm asking —— I'm just following up on

the language you used.

What are you referring to? Who

would be involved?

MR. DELAFIELD: Same objection.

THE WITNESS: There could be

scientists in the w~ in the laboratory at

the laboratory level. Scientists in the

kilo plant. Scientists in the scale—up

facilities. And scientists inside the

company in the manufacturing group who could

want to produce a product that is, you know,

has higher level of purity.

BY MR. FDLLACK:

Q. Okay. Looking at only those

scientists you've just identified, would it be

the case that those scientists would balance

manufacturing and other concerns against higher

purity?

MR. DELAFIELD: Objection.
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Vague and lacks foundation.

THE WITNESS: Most of those

scientists that I mentioned wouldn't have

any idea of the impact that additional

purity would have on the practicality and

expense because they don't work —— the

majority of what I listed —— in the —— the

large—scale manufac:uring facilities.

BY MR. POLLACK:

 
Q. Okay. Well, which scientists would

know about that impact?

A. Inside manufacturing facilities are

process research chemists, and they make

estimates of the cost of adding a purification

step and, of course, some purification steps

decrease cost. They don't all increase. Many

do, but they don't all.

0. Are you a process research chemist?

A. Process research chemists —A

 
chemistry reported to me as did the kilo plant

chemists and the process transfer chemists that

transfer the process to the manufacturing

facilities. They all reported to me.

Q. Well, you were president of the

company so everyone reported to you; right?
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r.

 

 

 

 

l A. I was president of research anfi

2 development.

3 Q. Yeah. So everyone?

4 A4 Not ——

5 Q. All the scientists?

6 A. Not the company.

7 Q. Sure. But all :he scientists

8 reported to you?

9 A. There are some scientists in the

18 manufacturing facility that did not report to

11 me.

12 Q. Okay. But my question was: Are

13 you a process research chemist?

14 A. I have extensive training in

15 chemistry, but I am not a process research

16 chemist per se, no.

17 Q. Okay. Let me ask you.

18 A. However, those decisions, as I said

19 earlier when we were talking about another

20 area, ultimately were mine, and vm and I was

21 responsible for reaching those decisions anfi

22 making them.

23 Q. So when you made those decisions,

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

25 other manufacturing concerns?

P60
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A. Yes, I did.

Q. If you could turn to page 12 in

your declaration, Exhibit 3, paragraph 24.

A. 24, yes.

Q. And you say there:

"I understand that SteadyMed's

expert, Dr. Winkler, in his declaration has

opined that a POSA" —— do you understand that

to be a person of ordinary skill in the art?

A. Yes, I do.

Q. Let me start it again then.

"I understand :hat SteadyMed's

expert, Dr. Winkler, in his declaration has

opined that a person of ordinary skill in the

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

medicinal or organic chemistry, or a closely

related field. Alternatively, a person of

ordinary skill would include an individual with

a bachelor's degree and at least five years of

practical experienCe in medicinal or organic

chemistry.'"

Do you disagree with that

statement?

A. Yes, I do disagree with that

statement.
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Q. Why?

A. Based on my experience in the

pharmaceutical industry, a person involved in

the type of chemistry that we’re talking about

in the patent is a very high level. I consider

it to be complex chemistry, and I would have

changed that to be a Ph.D. in -~ I would have

taken out master's degree. I have not seen

master‘s degree chemists make these kinds of

decisions or —— or judge this type of

chemistry. I would have had the level set

higher.

Q. Okay. Because Dr. Winkler's level

is too low?

A. I believe it‘s too low based On my

experience working in the industry and that I

would have set that higher.

Q. Okay. Let me ask you then.

If he had written that a person of

ordinary skill in the art would have a Ph.D. in

medicinal or organic chemistry, or a closely

related field, would you agree with that?

A. I would agree with that based on my

experience on the types of people that actually

do this work because I've managed those people

Page 52
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for many, many years.

G. Then let me ask you.

Under that —— oh, what about the

next, his alternative? Do you disagree that an

individual with a bachelor‘s and five years of

experience would be skilled enough?

A. I have ——

MR. DELAFIELD: Objectiont

Vague.

THE WITNESS: I have not

observed in my experience someone with a

 
bachelor's degree and five years of

experience to be capable of judging and

making decisions based on that kind of

chemistry.

And if I could add, while I

agree with the mm with what we just

discussed that a Ph.D. in medicinal

chemistry or organic chemistry, I don't

believe that‘s sufficient either.

I would add several years of

experience in the pharmaceutical industry on

top of that. A graduating Ph.D_ in

chemistry or medicinal chemistry couldn't

judge this type of chemistry in real life in

Page 53
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the pharmaceutical industry.

BY MR. POLLACK:

Q. Okay. Now, it says “a Ph D. in

medicinal or organic chemistry, or a closely

related field."

In your View, what would be

appropriate closely related fields?

A. Pharmaceutical chemistry,

analytical chemistry, stereochemistry, physical

chemistry. Another specialized field is

physical pharmaCeutics.

Q. Anything else?

A. That‘s all that's coming to mind.

There may be others.

Q. Okay. Am I correct then that you,

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

chemistry or organic chemistry or physical

chemistry or analytical chemistry or physical

pharmaceutics or ~u or even pharmaceutics; is

that correct?

A. No, I have extensive training in

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

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

Q. Right. Okay. So you wouldn't meet

this person of ordinary skill in the art that

P54
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we were just discussing, this standard?

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: As you recall, I

also indicated experience in the

pharmaceutical industry as being required,

and in that regard, I believe I would be a

POSA.

BY MR. POLLACK:

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

that you required?

A. Not w~ not the P e~ well, it says

“or related field." My Ph.D. is in

pharmacology dealing with stereochemistry and

structure activity relationships, and I

consider those to be highly chemistry—dominated

disciplines and that would fit in a closely

related field.

Q. Okay, But when I asked you which

fields you would include, you didn‘t include

pharmacology.

 
MR. DELAFIELD: Objection.

Asked and answered.

BY MR. POLLACK:

Q. Is that fair?
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A. I —— well, if you're asking would I

include pharmacology with those qualifications

:hat I just listed, I would agree to that.

That that would be —— that would fit a POSA.

Q. So ——

A. Just —— just pharmacology without

those qualifications that I just listed for

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

pharmacology without the qualifications, which

I do have.

Q. Okay. Yeah, let me make sure I

understand then the qualificaLions.

So it‘s a Ph.D. in pharmacology

plus what? What else would you need?

A. Plus experience in structure

activity relationships and stereochemistry,

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

that description, and I suppose there are

others. There are pharmacologists that have

experience in analytical chemistry and so on.

Q. Do you have experience in

analytical chemistry?

A. Yes, I do.

Q. What‘s your experience in

analytical chemistry?

P56
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At In addition to having managed

hundreds of medicinal —— of analytical

chemists, I have :aken as part of my training,

both as an undergraduate in pharmacy school and

as a graduate student, physical chemistry,

analytical chemistry, pharmaceutical analytical

chemistry, quantitative analytical chemistry,

and obviously a great deal of medicinal

chemistry and organic chemistryt

Q. Okay_ I didn't ask you earlier.

Have you worked on any other ——

maybe I did ask you.

Have you worked on any other inter

partes reviews, or is this your first one?

A. I believe this is my first one.

Q. Okay. Let‘s go to paragraph 28 of

your report.

And there you say that in forming

your opinions, you've reviewed several

documents.

Who provided you with those

documents?

A. The compilation of the documents

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

those documents were documents that I
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Page 58 

identified early in the preparation of my first

draft of this report.

Q. Do you recall which documents you

identified and which ones Mr. Delafield

provided?

MR. DELAFIELD: Objection. To

the extent it discloses communications, I

instruct you not to answer.

THE WITNESS: So I should not

answer?

MR. DELAFIELD: We;l, you're

asking him who provided what, which I

think ——

MR. POLLACK: He is an expert.

He's not a fact witness.

MR. DELAFIELD: I know but um

MR. POLLACK: So I'm asking the

basis of his, you know, reliance. If he

relied on your stuff, that stuff is not

privileged.

MR. DELAFIELD: Okay. But he

can answer in terms of what he provided.

THE WITNESS: I provided

documean from the FDA, from the ICH, some

references related to the FDA, documents
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 related to purity issues and —~ and effects 
 

 
 

 
 

 

 
 

 
 
 
 

 
 
 

 
 

  
  

2 of trace impurities‘ The effect that trace

3 impurities can have on a patient.

Q BY MR. POLLACK:

5 Q. Which documents had to do with the

6 effects of trace impurities on patients?

7 A. There —-

8 MR. DELAFIELD: Objection.

9 Vague.

10 THE WITNESS: There is a

11 document on penicillin contamination,

12 cephalosporin contamination, bacterial

13 contamination —v not bacterial —— bacterial

l4 component contamination.

15 BY MR. POLLACK:

16 Q. E. coli component?

17 A. E. coli.

18 Q. And that was in insulin?

19 A. That‘s correct.

 
   
  

 20 Q. And the penicillin contamination,
  
 
 
  that was in other antibiotics? 

21

  22 MR. DELAFIELD: Objection.

 23

  24 THE WITNESS: I'm sorry. Could

 
25
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BY MR. POLLACK:

Q. The penicillin contamination, that

was concern for other antibiotics?

A. No.

Q. Oh, that was concern for which

drugs?

A. For any ——

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: It was

any drug manufactured by a company that

makes -- that also makes a penicillin

analog.

BY MR. POLLACK:

Q. Okay.

Therapeutics doesn't make any antibiotics; As far as you know, United

Page 60

concern for  
correct?

A. I don't know.

Q. You don‘t know?

A. No.

Q. Are you aware at all of what

drugs ——

A. I'm sorry?

Q. Are you aware at all of what drugs

United Therapeutics makes? 
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A. I‘m only aware of this, of this

product.

Q. Okay. So you're not aware that

treprostinil is the only drug substance that is

sold by United Therapeutics?

A. I ——

MR. DELAFIELD: Objection.

Lacks foundation.

THE WITNESS: I don't know very

much about United Therapeutics beyond this

product and —— and this litigation.

BY MR. POLLACK:

Q. And you didn‘t look into whether or

not United Therapeutics made any ~ any

antibiotics?

MR. DELAFIELD: Objection.

Asked and answered.

THE WITNESS: NO, I did not.

BY MR. POLLACK:

 
Q. Okay. And you didn't look into

whether or not United Therapeutics works with

E. coli or any other kinds of bacteria?
 

MR. DELAFIELD: Objection.

Vague.

THE WETNESS: NO, I did not.
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MR. POLLACK: I'm going to mark

as Ruffolo Exhibit 4 a document also called

Exhibit 1001 in the case. It's US patent

number 8,497,393.

(Document marked for

identification purposes as Ruffolo

Exhibit 4 .)
 

THE WITNESS: Thank you.

MR. DELAFIELD: Thank you.

BY MR. POLLACK:

Q. I assume you reviewed this patent

thoroughly in forming your opinion?

A. Yes, I did.

Q. Okay. And this is the patent at

issue in this EPR proceeding; correct?

A. Yes, that's my understanding.

Q. Okay. If you could :urn to the

claims of the patent, they begin at column 17.

Now, do you see Claim 1 there?

A. Yes, I do.

Q. Tell me, how many compounds would

you say are claimed in Claim 1? Do you have an

estimate?

MR. DELAFIELD: Objection.

Vague. Calls for speculation.
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THE WITNESS: There are many

Compounds. I have no idea how many. I

couldn't estimate, but there potentially are

many.

BY MR. POLLACK:

Q. Millions?

A. I don't know.

Q. You didn't look into that?

A. I didn't look into the number of

 
compounds. No, I did not count them.

Q, Okay. But it's at least thousands;

right? Is that fair?

MR. DELAFIELD: Objection.

Lacks founda:ion. Calls for speculation.

THE WITNESS: It's a good many

compounds. I don't know the quantitation.

 
BY MR. POLLACK:

Q. Okay. Well, you're an expert in

chemistry, i understand.

80 based on that, can you give me

 
some estimate looking at the ~-

A. That misstates ~—

Q. -n number of groups there?

A. That misstates ——

MR. DELAFIELD: Objection.
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Form.

THE WITNESS: —— my prior

testimony.

BY MR. POLLACK:

Q. Okay. Would you correct it for me?

A. Yes. I did not claim I was an

expert in chemistry. I claimed I had extensive

training in chemistry.

Q. Okay. Thank you.

What can you tell me then about the

purity of some of the other compounds that are

in claim 1?

MR. DELAFIELD: Objection.

Outside the scope of his declaration. Lacks

foundation.

 
THE WITNESS: Again, I am —— was

told to prepare for long—felt need. This is

not something I‘ve been asked to do, and I

don't know what purity of other compounds

would be.

BY MR. POLLACK:

Q. Well, you said you were asked to

prepare a longmfelt need.

Are you talking about the long~felt
q

need for the compounds in claim i or is that
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not part of your opinion?

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: I prepared to talk

about treprostinil and not other compounds.

BY MR. POLLACK:

Q. Okay. So as you sit here today,

there's nothing you can tell me about the

long—felt need for all those other compounds in

claim 1?

A. No, there's nozhing I can tell you

about the longvfelt need for those other

compounds.

Q. What about claim 2? Is there

anything you can tell me about the long—felt

 
need for the compounds of claim 2 which ——

which relates to claim 1?

MR. DELAFIELD: Objection‘

Vague.

THE WITNESS: I‘m sorry. Could

you repea: the question?

BY MR. POLLACK:

Q. Sure. Is there anything or do you

have any opinion regarding the long—felt need

of the compounds in claim 2, which is a
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dependent claim, from claim 1?

Let me step back a second.

Do you understand what a dependent

claim is? I don't want to ——

A. Yes, I think I do.

Q. What —— what‘s your understanding?

A. The dependent claims follow on from

the independent claims. It‘s about all I

understand.

 
Q. Okay. So you need everything in

the independent claim plus something else in

the dependent claim; is that how it works?

MR. DELAFIELD: Objection.

Calls for legal conclusion.

THE WITNESS: Can you say that

again, please?

BY MR. POLLACK:

Q. Yeah. In your understanding, you

need everything that's in the independent claim

plus what's in the dependent claim and that's

how the claim is read?

MR. DELAEIELD; Same objection.

THE WITNESS: Again, I'm not an

attorney and I —— my understanding is basic

as what I just described.
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BY MR. POLLACK:

Q. Can you describe it again?

A. That it follows a dependent claim,

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

not included.

Q. Oh, okay. What did you mean by

”follows“ then?

MR. DELAFIELD: Same objection.

THE WITNESS: To put it crudely,

the ~— not crudely, but probably in an

unsophisticated manner, not being an

attorney.

The dependent claim is related

to the independent claim, but I don‘t

understand the legal significance between

those, and it's not something I think about

or was asked to comment on and not something

I've been trained to do.

BY MR. POLLACK:

Q. You said, though, it was related,

but what's your understanding of the

relationship?

MR. DELAFIELD: Objection.

Asked and answered. Outside the scope of

his declaration.

Page 67

 

 

P67

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

UT'EX.2058

SteadyMed v. United Therapeutics
iPRZUiG-OOODS

|PR2020-00769

United Therapeutics EX2006

Page 2505 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2506 of 7113

10

11

12

13

14

15

16

17

18

19

20

21

22

24

25

 

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

l—

 

 

THE WITNESS: I can't be more

specific than I —— than I have been. I‘m

sorry. I just don‘t have the legal training

to do that.

BY MR. POLLACK:

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

related?

MR. DELAFIELD: Objection.

Mischaracterizes testimony.

THE WITNESS: Just as I said, it

is related. In terms of specifically haw, I

don‘t know.

BY MR. POLLACK:

Q. So let me get back then. Let me

ask again then.

Are you here to give an opinion

about the long—felt need for the compounds in

claim 2?

A. I‘m here to give testimony on the

long—felt need of treprostinil.

Q. And treprostinil only?

A. And the diethanolamine salt.

Q. And the diethanolamine salt as

well?

A. Yeah.
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Q. Okay.

A. I consider them the same. They‘re

both w— one is a salt and one is a free acid.

That's similar compounds.

Q. Well, let me ask you.

Claim 9. Do you know which one is

claim 9?

A. Yes.

Q. Okay.

A. I‘m just reading it.

Q. Am I correct that claim 9 includes

both treprostinil and the diethanolamine salt
 

and other salts?

A. I agree that claim 9 includes

treprostinil and it would izclude the

diethanolamine salt and other pharmaceutically

acceptable salts.

Q. Fair enough. Let's start with

other pharmaceutically acceptable salts.

What can you tell me about the

long—felt need and the purity of those other

pharmaceutically acceptable salts?

MR. DELAFIELD: Objection.

 
Vague.

THE WITNESS: Those other salts,
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to my knowledge, aside from the

 

diethanolamine salts, are not on the market;

and as I described before, the long—felt

need is by the FBA and those other salts not

being marketed products or being developed

for the market, as far as I know, would

have ~v would be of no interest to the FDA.

So I don't believe there would

be ~u I’m not here to talk about the

long—felt need of something that is not a

product.

BY MR. POLLACK:

Q. You re saying there is no long—felt

 
need for something that is not a product?

MR. DELAFIELD: Objection.

Mischaracterizes testimony.

THE WITNESS: There may be, but

I’m not prepared to talk about that, and I

don't believe the FDA would have an

interest.

BY MR. POLLACK:

Q. Okay. What about —— you understand

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

optional; right?

A. No, I don't agree with that.
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Q. You see where it says "optionally

reacting the salt”?

A. Yes.

Q. Okay. In your View, that's not

optional?

A. Because in the chemical structure

directly above ~w above that, we see the free

acid, the —— the reaction involving step (6)

would have to take place to generate that

salt —— to generate that free acid.

Q. You see, though, that it doesn't

just show the free acid.

A. I‘m —— yeah.

Q. It shows "or a pharmaceutically

acceptable salt thereof"?

A. Yeah.

Q. You see that?

A. Correct. I'm sorry. Can I

rephrase my answer?

Q. Please,

A. The structure ~— chemical formula

4, Roman numeral 4 in claim 9, is the result of

step (d) and —— and so because that compound is

part of this patent, step (d) is not optional

when it comes to making that compound.

P71
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Q. Okay. But you can also make,

instead of making that compoand, you can make a

pharmaceutically acceptable salt; correct?

A. That’s correct. You can make a

pharmaceutically —~

Q. Right.

A. —— acceptable salt.

Q. For example, treprostinil

acceptable salt?

acceptable salt.

Al That‘s correct,

treprostinil.

also includes the salts?
 

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

P72

diethanolamine salt is a pharmaceutically

A. Yes, it is a pharmaceutically

Q. And if I don't carry out —— I can

make treprostinil diethanolamine salt without

carrying out step (d); is that correct?

and so my reference

when I referred to the free acid of

to that being not optional was specifically

Q. Okay. But you'd agree with me the

claim doesn't just include the free acid. It

A. It includes the salts.

Q. Okay.

A. The pharmaceutically acceptable
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1 salts.

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

3 carried out and the pharmaceutically acceptable

4 salts are made, what can you tell me about the

5 purity of the treprostinil diethanolamine salt?

6 MR. DELAFIELD: Objection.

7 Vague.

8 THE WITNESS: The purity of the

9 diethanolamine salt, based upon the material

10 I've reviewed, is —— is quite high and

11 higher than previous methods for

]2 preparation.

13 BY MR. POLLACK:

14 Q. Okay. Was there —— because I

15 didn't see this in your report —— in your

16 declaration. So that's why I'm askin .

17 Are you giving an opinion regarding

18 the long—felt need for a treprostinil

19 diethanolamine salt made according to the

20 patent?

21 A. Yes, I'm giving an opinion on the

22 marketed products.

23 Q. Okay. What evidence do you have

24 that there was a long-felt need for a purer

25 treprostinil diethanolamine salt?
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A. As I explained earlier, for

marketed products, the FDA is always looking

for higher levels —— the highest levels of

purity that are possible and practical, and

especially so for drugs that have exquisitely

potent pharmacophores and drugs that are given

chronically, and that applies to both the free

acid and the diethanolamine salt.

Q. Okay. Other than that general

concept, do you have any statements from the

FDA or anyone else specifically addressing the

purity or commenting on the purity of the

treprostinil diethanolamine salt?

A. Yes.

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: Yes. The FDA,

one, in —— in granting the change clearly

supported the increase in purity, and in the

January 2009 letter Submitted to the FDA

answering questions from the FDA, of the

three questions that the FDA had, two of

them were related to purity of treprostinil

and the diethanolamine salt‘

So, yes, the FDA did have

PM
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concerns about purity when evaluating the

new manufacturing process.

BY MR. POLLACK:

Q. Okay. You know what? Let's take a

look at that. Can we mark as Ruffolo

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

Can we mark as Ruffolo Deposition Exhibit 5

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

letter from United Therapeutics to Norman

Stockbridge at the FDA.

A. I‘m sorry. Did I say 2009 before?

Q. It's a 2009 letter. You're

correct.

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

Q. Its exhibit number is 2006.

A. Oh, okay. My misunderstanding.

Q. Former exhibit number.

{Document marked for

identification purposes as Ruffolo

Exhibit 5.)

*1 
THE WITNLSS: Thank you.

BY MR. POLLACK:

Q. Okay. So is Ruffolo Exhibit 5 the

letter to the FDA that you were just referring

to?

 

P75
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A. Yes, it is.

Q. If you could turn to page 2 of the

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

bullet point regarding ”Benzindene triol"?

A. Yes, I do.

Q. Okay. And do you see underneath

that there's a paragraph that talks about their

Chicago facility?

A. Yes, I do.

Q. Okay. In fact, this letter

concerns a change in manufacturing which —— in

which United Therapeutics wished to move their

plant from Chicago to Maryland; correct?

A. That's my A”

MR. DELAFIELD: Objection.

Mischaracterizes the document.

THE WITNESS: That n— that‘s

part of my understanding, but also to

approve a new manufacturing process.

BY MR. POLLACK:

Q. And one of the changes in that new

manufacturing process is they're going to

instead of
  

isn't that correct?
 

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

and m  

that can affect purity as well; isn't that

correct?

MR. DELAFIELD: Objection.

Lacks foundation. Vague.

THE WITNESS: Can you repeat the

question?

BY MR. POLLACK:

Q. Sure. Changing how —— what

is need can change the purity

as well; isn't that correct?
 

  
MR. DELAF «LD: Same objections.

 

THE WITNESS: The _- a change in

of the can havetile
  

effects, and the FDA was clearly worried

about impurities because it mattered so

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

on purity. They‘re worried about impurities

that carry over into the final product.

BY MR. POLLACK:

Q. Right. And that change in 

has nothing to do with the change in

process that concerns the '393 patent in this

case?
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MR. DELAFIELD: Objection.

Vague.

THE WITNESS: Can you ask that

again, please?

BY MR. POLLACK:

Q. Sure. That change in 

, that‘s not the type of change tha:‘s 

described in the '393 patent?

MR. DELAFIELD: Same objection.

THE WITNESS: The Change in the

 

BY MR. POLLACK:

Q. Right.

Ah Okay. So could you ask it one more

time, please?

 

Q. Sure.

A. Because now I‘ve go: ——

Q. Okay.

A. T'm just trying to figure out what

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

l'm sorry.

 Q. The change in

A. Yes.

Q. —— in this process ——

A. The change of 

P78
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Q. —— that's not something that‘s

described anywhere in the '393 patent?

MR. DELAFIELD: Same objections.

THE WITNESS: The '393 patent,

is not
  

It's something else many steps 

earlier.

BY MR. POLLACK:

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

first paragraph after the bullet point, and the

first sentence says:

"Historically at our Chicago

facility, UT—lSC."

Do you know what UT—ISC is?

A. Yes, I do.

Q. okay. What is it?

A. It‘s treprostinil free acid.

Q. Okay. You’re sure that's not

treprostinil diethanolamine salt?

You see how it's referred to as

"UT—15C intermediate"?

A. Intermediate. Yes. I'm sorry.

Intermediate. Yes, I ~— can I ~— can I start

from the beginning ——

Q. Absoiutely.
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mi

A. —— of this letter and review?

(Reviewing document).

Yes, I —- 2 change my answer. It

is not the free acid. I believe it is the ——

the diethanolamine salt. I believe it's the

diethanolamine salt.

Q. Okay. That's my understanding as

well.

A. Okay.

Q. I just wanted to make sure we get

the record correct.

"Historically at our Chicago

facility, UT—lSC” —— that's the diethanolamine

salt; correct?

A. Yes, I believe so.

Q. Okay.

—— "is not a compound that was used

during the conversion of benzindene triol to

treprostinil."

Did I read that correctly?

A. Yes.

Q. Then they say:

"This new process was necessary for

the production of UT—15C API for our

investigational oral formulation (IND 71,537),
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but it also affords an additional purification

step and an improvement in the process to

synthesize treprostinil API."

Did I read that correctly?

A. Yes, you did.

Q. Okay. And in that sentence,

they're referring to purification of

treprostinil free acid; is that fair?

A. I believe so.

Q. Well, I mean, you've —-

A. That's how I would read that.

Q. Okay. I mean, in your declaration,

you focused on this ——

A. Yes.

Q. —— exhibit; correct?

A. Yes.

Q. Okay. And then the next sentence

it says:

“The data in Table 5 from the

validation report (VAL—00131) show several

impurities detected at low levels below the ICH

 

 

identification limit of percent."

Do you see that?

A. Yes, I do.

Q. Okay. And reading that together
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with the next sentence, which reads:

“These impurities are not carried

through to the final API, treproetinil as

described below.”

Based on those two sentences, there

are impurities in the treprostinil

diethanolamine salt; is that flair?

MR. DELAFIELD: Objection.

Mischaracterizes the document.

THE WITNESS: Well, I'd like to

see Table 5.

BY MR. POLLACK:

Q. Do you have —— you‘re commenting on

this document.

Did you review Table 5 in your

analysis?

A. I don't recall.

Q. Okay. will you agree with me,

though, that there‘s a set of impurities that

are described?

MR. DELAFIELD: Objection.

Vague. Mischaracterizes the document.

THE WITNESS: Can I read that

paragraph again?

BY MR. POLLACK:

P32
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Q. Absolutely.

A. (Reviewing document). Okay.

So could you ask the question

again, please?

Q. Sure. So according to this

paragraph, there are certain impurities that

were found in treprostinil diethanolamine salt,

also known as UT—lSC; correct?

MR. DELAFIELD: Objection.

Mischaracterizes the document.

THE WITNESS: I don‘t know of

any compound that doesn't have impurities.

So, you know, that doesn‘t surprise me that

there would be impurities.

BY MR. POLLACK:

Q. Okay. But, I mean, this paragraph

 
is describing that there's some impurities?

MR. DELAFIELD: Same objections.

Asked and answered.

THE WITNESS: And, again, it's

identify— —— it's saying that their

impurities. I haven't seen Table 5 that I

recall, and if you have it, I‘d like to look

at it, but it's something that would be

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

imPurities. There are still going to be

inpurities.

BY MR. POLLACK:

Q. Yeah. What I want to know is:

What can you tell me about the impurities that

they found in the UT—ISC salt using this

process?

MR. DELAFIELD: Objection .
 

Vague.

THE WITNESS: Again, I'm here to

talk about long—felt need, but if you show

me Table 5, I can answer that question.

BY MR. POLLACK:

Q. Right. You‘ve never looked at

Table 5, though?

A. I w"

MR. DELAFIELD: Objection.

Asked and answered.

THE WITNESS: I said I didn’t

recall if I did or not.

BY MR. POLLACK:

Q. As you sit here now, you don't

recall anything about Table 5?

A. I have ——
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Pfi4

 

Elisa Dreier Reporting Corp.r A U.S. Legal Support Company
557-5558

UT‘EX.2058

SteadyMed v. United Therapeutics
|PR2016—00006

|PR2020-00769

United Therapeutics EX2006

Page 2522 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2523 of 7113

0'!

10

11

12

13

14

15

16

17

18

19

20

21

22

23

STEADYMED LTD., VS UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19f2016

 

Page 85 

 
Elisa Dreier Reporting Corp., A U.S.

950 Third Avenue, New York, NY 10022 {212) 557~5558

MR. DELAFIELD: Same objections.

THE WITNESS: I have reviewed

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

reviewed Table 5 or not. So if I could look

at it, I can answer your question, but I

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

BY MR. POLLACK:

Q. Okay. So as you sit here now,

you're not able to tell me what the impurities

are that would be i: that Table 5?

MR. DELAFIELD: Objection.

Vague. Asked and answered. Lacks

foundation.

THE WITNESS: Not -- not unless

J
you show me Table 3 I can't. Couldn‘t

possibly remember all that.

BY MR. POLLACK:

Q. Okay. Let me ask you this then.

Can you tell me how :he impurities

that were found in Table 5 in this process

differ from the impurities in any other process

used to make treprostinil diethanolamine salt?

MR. DELAFIELD: Same objections.

THE WITNESS: The —— if you‘re

asking with respect to Table 5?

P.85
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1 BY MR. POLLACK:

2 i Q. Right.

3 g A. I need to see Table 5.
4 I Q. And just to be clear, Table 5 is a

5 document owned by United Therapeutics?

6 MR. DELAFIELD: Objection.

7 Vague.

5 THE WITNESS: I didn‘t know

5 that, but whoever owns it, if you can show

10 it to me, I can :ry and answer your

ll question.

12 BY MR. POLLACK:

13 Q. But you are relying on this

14 document and in forming your opinion you didn‘t

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

16 recall?

17 A. I may have seen it. I don't recall

18 because as I said, I reviewed quite literally

19 thousands of tables, and I don‘t recall if I‘ve

20 seen this one. I may have. I don't recall.

21 Q. Do you recall seeing any tables

22 regarding the impurities in treprostinil

23 diethanolamine salt?

24 A. Yes, I do.

25 Q. What document was that?
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AA I saw the Walsh declarat

Q. All right. Anything else?

A. There may have been others, but

that's the one that’s coming to mi:d.

Q. And based on the Walsh declaration,

are you able to opine on any differences

between the impurities in treprosti

diethanolamine salt according to the patent and

any other methods of making the die

salt?

MR. DELAFIELD:

Lacks foundation.

THE WITNESS:

 
on Dr.

that to be the case but, you know,

I'm here to talk about long—felt need.

happy to answer that question if you can

show me the table so I

comparison.

BY MR. POLLACK:

Q. By the "table" you mean

VAL—00131?

A. Yes.

Q. Okay.

A. But I simply can't do it from
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Objection.

I can only comment

Walsh's conclusion where he indicates

can make the

nil
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again,

I'm
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memory.

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

of this document it says “Protective Order

Material“?

A. Yes.

Q. Okay. And do you understand that

this is a —— considered a confidential and

secret document by United Therapeutics?

MR. DELAFIELD: Objection.

Lacks foundation. Mischaracterizes the

document.

THE WITNESS: 1 see ”Protective

Order Material.“ I don': know what that

means, but I assumed everything I looked at

is confidential material.

BY MR. POLLACK:

Q. Well, you think the patent is

confidential material?

A. No. I mean, everything —— all of

the documents that are not public in the public

domain.

Q. So you understand this is not a

public document?

MR. DELAFIELD: Objection.

Lacks foundation. Asked and answered.

PEB
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Ruffolo, Robert on 08/19f2016 Page 89
r________________________

THE WITNESS: I believe this is

 

 
 
 

 

not a public document.

BY MR. POLLACK:

Q. Right. In fact, you signed a

protective order?

A. Yes, that‘s what I was referring

to. That‘s why I —— I said I didn't, you know,

couldn't disclose certain things and so I ~— to

me, this is a confidential document, yes.

Q. Right. And what that means is,

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

people at United Therapeutics, and a very small

group of people at the FDA who were

specifically involved, no one in the public has

seen the information in this document?

MR. DELAFIELD: Objection.

 
BY MR. POLLACK:

Q. Is that fair?

MR. DELAFIELD: Objection.

Lacks foundation.

BY MR. POLLACK:

Q. Is that your understanding?

MR. DELAFIELD: Objection.

Lacks foundation. Mischaracterizes

testimony.
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THE WITNESS: I don‘t know. I

assume that‘s true. I don’t know.

BY MR. POLLACK:

Q. Okay. But as far as you know, no

physician in the public has seen this document?

MR. DELAFIELD: Same objections.

THE WITNESS: Say it again. I'm

sorry, please.

BY MR. POLLACK:

C. No physician in the public has seen

this document? 
A. Outside of the FDA?

Q. Yeah.

A. I assume they haven‘t.

Q. And even at the FDA, only the ~*

most likely only the people who are involved

with this application would have seen this

document?

MR. DELAFIELD: Objection.

Lacks foundation.

THE WITNESS: The -- there would

be a good number of people at the FDA who

would have had access to this document. I

don‘t know who would review it, but all the

way up to the final signature, which would

Page 90
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include a division director would have had

access to it. I don't know who would have

seen it.

BY MR. POLLACK:

Q. Right. Well, you‘re familiar with

the FDA process; right?

A. Of course.

MR. DELAFIELD: Objection.

Vague.

THE WITNISS: Of course. 1

BY MR. POLLACK:

Q. So this kind of detailed chemistry

review, about how many people do you think at

the FDA would have looked at this?

A. Oh.

MR. DELAFIELD: Objection.

Calls for speculation and vague.

THE WITNESS: I could only

guess.

BY MR. POLLACK:

Q. Okay.

A. T don't know the exact number.

Q. Okay. But it would be a small

number?

MR. DELAFIELD: Same objections.

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

PS1
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ThE WITNESS: What does ”small"

inean?

BY MR. POLLACK:

Q. Five people?

MR. DELAFIELD: Same objections.

THE WITNESS: My guess is it

would be more than that.

BY MR. POLLACK:

Q. More tnan 10?

MR. DELAFIELD: Same objections.

THE WITNESS: I don‘t know, but

it could be. We're talking about approval

of a manufacturing process. That's

considered a major change according to the

ICE, and so major changes undergo extensive

review.

BY MR. POLLACK:

Q. Right.

A. And extensive review would involve,

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

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

make changes in specification or manufacturing

processes. It is very concerning to them, and

it consumes a great deal of resource and a

great deal of analysis by quite a few people,

Page 92
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i—__

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

Q. You're not aware of —- you‘ve seen

the label for the treprostinil products; right?

A. Yes, I have.

Q. Okay. Was there any label change

made when the process for making treprostinil

described in this letter was made?

MR. DELAFIELD: Objection.

Vague. Relevance.

THE WITNESS: Label changes

don't include process changes.

BY MR. POLLACK:

Q. Okay. Is there any —— is there

anything on the label of the product indicating

or any other public information indicating that

the purity of the product Changed?

A. FDA labels don't contain purity

information.

Q. Is there any other kind of public

announcement that the purity of treprostinil

Changed after this letter?

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: The FDA, to my

knowledge, does not put out public
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announcements on changes in purity.

BY MR. POLLACK:

Q. This is all secret information;

right?

A. This —-

Q. The purity of this product?

MR. DELAFIELD: Objection.

Vague. Calls for speculation.

THE WITNESS: This document

would be, yes.

BY MR. POLLACK:

Q. Well, do you know is there any

other document that has purity information that

you know of that is public?

A. There are many, but not having to

do with the FDA and NDAs. So when you purchase

a compound for a study from some chemical

supply company, they have purity on there.

Q. Sure. Sure.

A. But so there are lots of purities

you can find on the Internet and then when you

purchase material. But in an NDA, no, that

information is not subjec: to announcements,

inclusion in labels. It’s not —— not done.

Q. This is all secret, in fact, which

Page 94
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is why it's stamped "Protective Order

Material"?

MR. DELAFIELD: Objection.

Lacks foundation. Calls for speculation,

THE WITNESS: Well, I don't know

who stamped thatr but I assume this document

is confidential.

BY MR. POLLACK:

Q. Right. I'm not allowed to show

this to SteadyMed or anyone else who's outside

of this room who's not under the protective

order; correct?

MR. DELAFIELD: Same objections.

Asked and answered.

THE WITNESS: I would assume

that's true.

BY MR‘ FOLLACK:

Q; Yeah. And that would also be true

of this validation report, VALmOOlBl?

MR. DELAFIELD: Objection.

BY MR. POLLACK:

Q. That would also be confidential?

MR. DELAFIELD: Objection.

Lacks foundation. Calls for speculation.

THE WITNESS: That's Table 5 and

Page 95
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I would assume that would be confidential as

well.

BY MR. POLLACK:

Q. Right. Now, it says that the

impurities are not carried through, and that's
 

 

the impurities in treprostinil diethanolamine

salt; is that right?

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

again. Where are you referring?

Q. Yes. The same paragraph.

A. Same paragraph.

Q. This is on page 2 of Ruffolo

Exhibit 5.

A. (Reviewing document).

Q. And do you see —— this is the

penultimate sentence and it says:

”These impurities are not carried

through to the final API, treprostinil as

described below."

Do you see that?

A. I see that.

Q. Okay.

A. I need to -— I need to read a

little bit more, I think.

Q. Sure. Let me ask you a question

Page 96
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and that way you can read more and try to find

the answer to my —— to my question.

That sentence, that‘s referring to

performing the op:ional step (d) in claim 9?

MR. DELAFIELD: Objection.

Calls for speCulation. Mischaracterizes the

document.

THE WITNESS: (Reviewing

document). Okay. So could you repeat the

question?

BY MR. POLLACK:

Q. Yes. 80 my question is: That

Sentence which reads ”These impurities are not

carried through to the final API, treprostinil

as described below," that sentence refers to

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

step?

MR. DELAFIELD: Same objections.

THE WITNESS: Yes, I believe

they're talking about the free acid, in

which case it would include step (d), which

wouldn‘t be optional.

BY MR. POLLACK:

Q. Right. So if step (d) was not

carried out, there's a number of impurities

Page 97
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that would still be left in the tri— —— in the

treprostinil diethanolamine salt; is that fair?

MR. DELAFIEJD: Objection.

 Calls for speculation. sack of foundation.

THE WITNESS: There would be

impurities in any product, you know, that's

part of the product.

BY MR. POLLACK:

Q. Sure. But there are impurities

that are removed by step (d) in making

treprostinil that are present in triethanol --

in treprostinil triethanol -—

A. Ethanolamine.

Q. Let me start again.

There are impurities that are

removed by optional step (d) that are present

in treprostinil diethanolamine salt that is a

result of carrying the process through step

{c}?

MR. DELAFIELD: Objection.

CaLls for speculation. Lacks of foundation.

Asked and answered.

THE WITNESS: There are

impurities in any compound and that would

include this. As I recall, in the Walsh

Fage 98
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1 document, the impurities were very low.

2 BY MR. POLLACK:

3 Q. Yes, but there are impurities in

4 triethanolamine —— in treprostinil

5 diethanolamine salt that are not —— that are

6 removed by step (d) and, therefore, not in the

7 treprostinil free acid?

8 MR. DELAFIELD: Objection.

9 Lacks foundation. Calls for speculation.

10 Asked and answered.

11 THE WITNESS: I'd like to look

12 at the ~w at the Walsh document before I

13 answer that because that ~— that will help

14 me.

15 BY MR. POLLACK:

16 Q. Okay. Without looking at the Walsh

1? document, you're not able to answer?

18 A. I don‘t have it memorized. I'm

19 sorry.

20 Q. Okay. But, I mean, reading the

21 text here, you're not able to conclude that

22 there are impurities that were removed by

23 carrying out step (d) ——

24 MR. DELAFTELD: Objection.

25 BY MR. POLLACK:
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Q. —— based on the sentence that's

written here?

A. There is not enough information

here for me ~~ for me to make that kind of a

conclusion without looking at the -— at Table

5, for example, and —— and other sources.

Q. And if I gave you the Walsh

declaration, would you be able to answer my

question?

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: If I had the A”

the table in the Walsh declaration, I could

 
tell you whether there are differences in ~~

in the impurity profile.

BY MR. ?OLLACK:

9. Okay. Let me ask you.

Do you know whether step (d)

removes impurities from treprostinil

diethanolamine salt?

MR. DELAFIELD: ObjeCtion.

,Calls for speculation. Lack of foundation.

THE WITNESS: And, you know,

again, I‘m here to talk about long—felt

need, but I can deal with that question with
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the Walsh declaration where there is a

comparison between the diethanolamine salt

and the free acid made by the new process.

BY MR. POLLACK:

Q. Okay. As you sit here now, you

don’t know whether step (d) removes impurities

from the treprostinil diethanolamine salt?

MR. DELAFIELD: Objection.

Vague. Calls for speculation, Asked and

answered.

THE WITNESS: 1 can guess, which

would be speculation, but I can answer if I

see the Welsh document.

BY MR. POLLACK:

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

so part of the things you do is give opinions.

What is your opinion ——

MR. DELAFIELD: Same objections.

BY MR. POLLACK:

Q. —— on whether or not —— let me

finish my question “w on whether or not step

(d) removes impurities from the diethanolamine

salt?

MR. DELAFIELD: Same objections.

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

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

can look at the Walsh document, which I

reviewed a number of times, and answer your

question very simply if -— if you give me

that document.

BY MR. POLLACK:

Q. Okay. Without that document, you

don't have an opinion on whether or not step

{d} removes impurities from treprostinil

diethanolamine salt?

A, As I said, I don‘t ——

MR. DELAFIELD: Objection.

Asked and answered. Vague. Outside the

scope of his declaration. Calls for

speculation.

THE WITNESS: I don‘t remember.

I'm sorry.

BY MR. POLLACK:

Q. Okay. I need —— I need —— I‘m

actually asking if you have an opinion, not

whether you remember anything.

Do you have an opinion one way or

the other?

MR. DELAFIELD: Same objection.

P102
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Asked and answered six times now.

THE WITNESS: The —— I would not

like to rely on my opinion. I'd like to

rely on data. That's what scientists do. I

mean, you've asked me a scientific question

and I can do it if you —— if I have access

to

BY MR. POLLACK:

Q. Right. Right. The reason I'm

asking you is: Do you have an opinion

regarding how the purity of treprostinil

diethanolamine salt differs from the purity of

any prior art treprostinil diethanolamine salt?

If you don't, thatis fine. I was

just wondering if that's something you‘re

giving an opinion on.

A. ThaL's —~

MR. DELAFIELD: Objection.

Asked and answered.

THE WITNESS: And I‘m sorry,

could you ask it again?

BY MR. POLLACK:

Q. Sure. Do you have an opinion on

whether the treprostinil diethanolamine salt

made in accordance with claim 9 differs from
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prior treprostinil diethanolamine salts?

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: For the

diethanolamine salt, I don't remember and I

need to look at A— at the data for

diethanolamine salt.

BY MR. POLLACK:

Q. Well, let me ask you. You have in

front of you your declaration.

Do you express in your declaration

an opinion aw and feel free to look through

it -— regarding whether or not there was a

long—felt need due to a difference in impurity

between the claim 9's patented treprostinil

diethanolamine salt and prior art treprostinil

diethanolamine salt?

MR. DELAFIELD: Objection.

Vague and compound.

THE WITNESS: The —— my comments

on long—felt need are based on the FDA‘s

desire to have purity improved, even in an

already pure compound, as far as possible

and practical. So that would apply to the

marketed products free acid and
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diethanolamine salt.

BY MR. POLLACK:

Q. Do you have any opinion then that's

specific to anything unique to treprostinil

diethanolamine salt?

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: The ww Dr. Walsh

has made a —— I recall, I‘d like to see the

report to be certain —— has made a judgment

that the ‘393 process produced a more pure

diethanolamine salt, but I'd like to see the

document,

BY MR. ?OLLACK:

Q. Yeah. Okay. I‘m just asking you,

though: Did you express that opinion in your

declaration?

A. Which opinion? I'm sorry.

Q. That the tri— —— the treprostinil

diethanolamine salt is urer made by the patent

as opposed to the prior art.

MR. DELAFIELD: Same objections.

Asked and answered.

THE WITNESS: The dicthanolamine 

salt is the penultimate compound to the free

P105
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1 acid. Most of my comments refer to the free

2 acid. I don‘t recall what I've said about

3 the diethanolamine salt. So I «— that's -_

4 that's what I remember.

5 BY MR. POLLACK:

6 Q. Okay. And feel free to look at

7 your declaration. Can you look through and see

8 if you made any comments about the treprostinil

9 diethanolamine salt?

10 A. (Reviewing document).

11 Q. Let me refine my question.

12 Can you see if you made any

13 comments in your declaration about the um

14 either the nature of the impurities or the

15 amount of impurities in the treprostinil

16 diethanolamine salt?

17 MR. DELAFIELD: Objection.

18 Vague.

19 THE WITNESS: Okay. Can I?‘ Can

20 I?

2; BY MR. POLLACK:

22 Q. Yes, please.

23 A. I can read it? (Reviewing

24 document).

25 Could I make a note on here?
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Q. Yeah.

A. Am I allowed to make a note?

(Marking). (Reviewing document}.

Q. We need to just ——

A. I‘m almost ——

Q. —— change the tape.

A. Oh.

Q. We can stay on the record as far as

our court reporter is concerned.

A. Okay.

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

just him reading.

A. Okay.

MR. POLLACK: Yes, change the

tape.

THE VIDEOGRAPHER: The time is

11:36 a.m. This completes Media Unit No. 1.

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

the delay.

The time is 11:37 a.m. This

begins Media Unit No. 2. We're on the

record. Please proceed, counsel.

BY MR. POLLACK:

Q. Do you need the question read back?

A. Yeah, I'm sorry for the delay and
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Ruffolo, Robert on 68/19/2016

if you could indulge me —-

Q. No, that's fine.

A. —— by reading the question back

please.

Q. No problem.

Can you see if you made any

comments in your declaration about the nature

of the impurities or the amount of impurities

in treprostinil diethanolamine salt?

A. There are several references to

treprostinil that —— and the patent that don't

specify the salt or the diethanolamine and ——

and that would includer therefore, both.

Q, Can you show me where?

A, Yes,

Q. Where you're referring to?

A. On paragraph 38, the last sentence.

"This desirable goal is one of the

objects of the invention of the '393 patent

with respect to the new preparation of

treprostinil with a higher level of purity."

Q. Uh—huh. I‘m sorry. Here at 38 it

just says "treprostinil."

Does it say anything about

treprostinil diethanolamine salt?
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MR. DELAFIELD: Objection.

Vague.

THE WITNESS: As I said, because

I didn't specify free acid or diethanolamine

salt and I'm referring to the patent where

both are produced, it would refer to both.

BY MR. POLLACK:

Q. Well, let me ask you something

then. Can you go back to the patent we

A. Sure.

Q. —— for a second?

A. Yeah.

Q. Keep your declaration in front of

you.

Let's take a look at —— did you

ever look at claim 13?

A. Yes, I have.

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

"The product of claim 9, wherein

the base B in step (c) is selected from a group

consisting of" and then there's "ammonia,

N—methyl—glucamine, procaine, tromethamine,

magnesium, L—lysine, L-arginine,

triethanolamine, and diethanolamine.“

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

Q. Okay. Are you saying when you say

"treprostinil" in the patent, does that include

treprostinil ammonia salt?

MR. DELAFIELD: Objection.

THE WITNESS: Those are not

marketed products and, as I said, because

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

only be considering marketed products.

And, in fact, as I get further

along in here with other examples, you'll

see I even refer to “product" which would

only be the free acid and the diethanolamine

salt.

BY MR. POLLACK:

Q. Okay. So you're not -— in regard

to, for example, claim 13, you're not

commenting on any long—felt need for

treprostinil ammonia salt, treprostinil

N—methyl~glucamine salt, treprostinil procaine

salt, etc_?

MR. DELAFIELD: Objection.

Asked and answered and vague.

THE WITNESS: As I mentioned

Page 110
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VS UNITED THERAPEUTICS CORPORATION,

Robert on 08/19/2016 

earlier back in earlier questioning, I'm

only commenting on the products because, in

my opinion, a longmfelt need wouldn't

involve a salt that is not being developed

or marketed or on the market.

So I'm referring to, with

to the marketedrespect to longmfelt need,

products, which is really what the FDA is

Page 111

concerned about.

MR. DELAFIELD;

 

 
interrupt for a second.

I jus

Lunch is

t wanted to

here.

 
MR. POLLACK: Oh.

MR. DELAFIELD: Just whenever

you guys are ready. So we can keep going

or -—

THE WITNESS: I can go all day.

BY MR. POLLACK:

Q. Okay.

A. Whatever you want. Whatever you

like.

Q. No, that‘s fine with me.

A. It's up to you.

Q. Let me ask you, for example, about

claim 12. You see there where it talks about

the potassium hydroxide base?
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A. Yes, I see that.

Q. Okay. Are you commenting at all

about a long—felt need in regard to claim 12?

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: Step (h) is the

hydrolysis of the cyano nitrile.

So could you repeat the

question?

BY MR. POLLACK:

Q. Yeah. Are you —— are you opining

on a long—felt need in regard to claim 12?

MR. DELAFIELD: Objection.

vague. Asked and answered.

THE WITNESS: I —— again, I

don't believe that the process of ~~ the

product of step {b} is what? What is the

 
product of step —- of step (b) in claim 12?

BY MR. POLLACK:

Q. You are the —— you are the expert.

So let me ask you that.

What is —— do you know what the

product of step (b) is?

A. Well

MR. DELAFIELD: Objection.
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Mischaracterizes the document and vague.

THE WITNESS: —— I said I was

here to talk about long~felt need, and I‘d

like to know what that product is. And can

you point to the chemical structure of the

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

I could work back.

BY MR. POLLACK:

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

form an opinion now.

I was wondering if you had

expressed an opinion regarding the long—felt

need of claim 12. Is the: something you intend

to do?

A. Well, claim 12 »»

MR. DELAFIELD: Objection.

Asked and answered.

THE WITNESS: —— is referring to

a product from claim 9 that‘s been reactive

with a base in step (b) of potassium

hydroxide, and I'd just like to know which

one of those and I suppose I could work it

back.

BY MR. POLLACK:

Q. You‘ve reviewed the patent; right?
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A. Oh, of course, yes.

Q. Yeah, Okay. Okay. So if you look

at column 10?

A. Okay. I'm sorry. I can —— I just

worked it back.

Q. Okay.

A. And I will tell you what I believe

the product isr and on the assumption that I

have that right and only on that assumption,

I'll then try to answer your question.

The claim 12 reads:

The product of claim 9, which is

the cyano nitrile, wherein the base step is ——

where the base in step (b) is potassium

hydroxide.

So as I look at the chemical

reaction or the chemical structures, that would

result in a potassium salt of the free acid and

that, to my knowledge, is not a product.

And so I think, as I recall your

question —— it was a while ago since I had to

work —— since I worked back —— you asked if

that would be the subject of long—felt need,

and I would answer no, because it‘s not a

Page 114 
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wouldn't have an opinion about it.

Q. Okay. So you're not offering an

opinion about the long—felt need for -— for

claim 12?

MR. DELAFIELD: Objection.

Mischaracterizes his testimony. Asked and

answered.

THE WITNESS: Actually, I

thought I did offer an opinion LhaL the FDA

would not have a concern about a long—felt

need for a salt form that was not an

approved product, and potassium salt is not

an approved product.

BY MR. POLLACK:

Q. Okay. So you have an opinion and

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

for claim 12?

MR. DELAFIELD: The same

objections.

THE WITNESS: There is not a

long—felt need for the potassium salt formed

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

I got this structure correct, which I

believe I do.

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

It has to do with the alkylating agent.

A. Okay.

Q. Do you have a need for long—felt

claim 11, and if —— and if so, what is it?

A. Yes, I do have an opinion. That

one —-

MR. DELAFIELD: Same objections.

THE WITNESS: That one is easier

for me in that I know what the product is,

and the product is the cyano nitrile, and

the FDA would not have any concern about the

cyano nitrile in terms of long-felt need

because it‘s not a marketed product.

BY MR. POLLACK:

Q. And just to make sure I’m

understanding, is it then your opinion that

there's no long—felt need for —— with respect

to claim 11?

MR. DELAFIELD: Objection.

Mischaracterizes the document and asked and

answered.

THE WITNESS: The product of

claim 11, which is not a marketed product

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

that. They —- it wouldn‘t fall on their

radar screen.

BY MR. POLLACK:

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

or a to here. So I'm asking a yes or no

question.

Am I correct that, in your View,

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

claim 11?

MR. DELAFIELD: Objection.

Mischaracterizes the document and testimony.

Asked and answered.

 
THE WITNESS: Again, the product

of claim 11 is the cyano nitrilc, which is

not a marketed product, and the FDA wouldn‘t

have any longufelt need.

BY MR. POLLACK:

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

question?

MR. DELAFIELD: Same objections.

TEE WITNESS: It was the answer

to your question. Some questions you can't

answer yes or no, and I'm saying that -—

BY MR. POLLACK:
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Q. Okay.

A. —— because it's not a marketed

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

a need for —— a long-felt need with respect to

that product.

Q. Let me go down to claim 16. You

see that one where it says:

"The product of claim 9, wherein

the process does not include puri ying the

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

Do you see that?

A. Yes, I see that.

Q. Would there be a long—felt need

 
with respect to claim 16?

A. I can write on this?

Q. Yeah.

A. (Reviewing document).

I don't believe that question has

an answer_ It's elimination of a step and ——

and so elimination of a step I don't believe

would have a long—felt need. Unless M"

Q. Okay.

A. Unless you can tell me if I've

misinterpreted that and that claim 16 refers to

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

Q. Let me ask you then about claim 17,

which talks about, again, the ammonia and then

methyl—glucamine.

A. Yes.

Q. Are you opining regarding a

long—felt need regarding claim 17?

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: (Reviewing

document). So it's my interpretation of

claim 17, if I have this correct, that one

of those bases, diethanolamine, would

produce the diethanolamine salt and because

that is a product, only that one product

resulting from that one salt would have a

long—felt need.

BY MR. POLLACK:

Q. Okay. And the other products, the

ammonia, the glucamine, the procaine, those

wouldn't have a long—felt need?

A. They‘re not marketed products and

would not have a long—felt need by the FDA.

Q. And same question for claim 19.

Are you opining on whether there's a long—felt

Page 119
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need for claim 19?

MR. DELAFIELD: Same objections.

BY MR. POLLACK:

Q. Why don‘t we do 19 and, in fact, 19

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

those together.

MR. DELAFIELD: Objection.

BY MR. POLLACK:

Q. Unless you feel otherwise ——

MR. DELAFIELD: Objection.

Compound and vague.

BY MR. §OLLACKz

Q. -- that they‘re different.

A. I‘d prefer to do one at a time. It

will keep my ——

Q. Okay.

Al —— mind more clear on what I'm

answerin . iReviewing document}.

If I understand the claim

correctly, that derives from claim 1, which as

we discussed earlier, has many, many, many

compounds and T couldn‘t quantitate it, but

there are a good many compounds.

And I believe it would only apply

to one of those high number of compounds that

P120
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was reacted only with the diethanolamine to

produce diethanolamine salt, which is a

marketed product, and, therefore, there would

be a long—felt need.

Q. And what about with respect to

claim 23? Are you opining that there is a

long—felt need for claim 20?

A. (Reviewing document).

So if I understand that claim

correctly, that results »~ that refers to a

specific compound which, when reacted with

diethanolamine, would form the diethanolamine

salt, a marketed product, and that would, of

course, fall within the scope of what I defined

as a long—felt need.

Q. Okay. But the claim would also

include the ammonia, glucamine, procaine salts.

Am I correct you're not giving an opinion that

the other members of that list of salts have a

long—felt need?

A. The only one that I would say there

was a long—felt need would be the

diethanolamine salt.

Q. Now, let me just go to claim 22,

and in claim 22, there's an extra thing that

P121
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after step (d)

Page 122

is done, so we formed the

treprostinil acid ——

A. Yes.

Q. —~ is that fair?

A. That's —— that's my understanding,

yes.

Q. After that is done, the product is

converted to an unidentified pharmaceutically

acceptable salt ; is that a fair

characterization?

MR. DELAFIELD: Objection.

Mischaracterizes the document. Calls for

speculation.

THE WITNESS:

document). I'm sorry.

that question?

sense ——

BY MR. POLLACK:

Q. Sure.

A. —— to me.

Q. After step (d) is performed —~

A. Yes. 7

Q. —— in Claim 22 ——

A. Right.

Q. —— the treprostinil acid is

 
I think it doesn't make

Could you repeat

(Reviewing
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converted into a pharmaceutically acceptable

salt.

Is that a fair interpretation of

claim 22?

MR. DELAFIELD: Same objections.

THE WITNESS: As I understand

it, no.

BY MR. POLLACK:

Q. Okay. How do you understand it?

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

the free acid, which can‘t be a salt because

it's a free acid.

Q. Right.

A. So that free acid —— what confused

 
me is you said ”salt’l and there is -"

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

22?

A. Oh, I‘m sorry. I'm sorry. I was

looking at claim 1.

Q. Yeah.

A. Claim 21. I apologize.

Q. Oh, okay. Yes. No, no. 22. I

skipped over one.

A. I'm sorry.

Q. i didn‘t mean to throw you oft.
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A. I thought we were working down.

MR. DELAFEELD: Same objections.

THE WITNESS: My mistake.

(Reviewing document).

Okay. So, again, as I read the

claim and if I understand it correctly,

we're taking the product of claim 1, which

is the free acid, and reacting it with a

pharmaceutically acceptable salt, and there

are no specified salts there.

So for that particular step,

without specifying any salt, and I don't

know if they're including diethanolamine in

that, I can‘t say whether it would or

wouldn‘t have a long—felt need. I don't

know. They don't specify the salt. So I

don't know what they're making.

BY MR. POLLACK:

Q. Can you take a look at the front of

the ~—

A. Sure.

Q. —— '393 patent, Ruffolo 4?

A. Yes.

Q. And do you see there’s a number 60

on the left and it says “Provisional

P124
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Application“? Do you see that on the left—hand

column?

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

Q. Okay. And do you see there‘s a

provisional application filed on December l2,

2007?

MR. DELAFIELD: Objection.

Miecharacterizes the document.

THE WITNESS: Yes, 1 do see

that.

BY MR. POLLACK:

Q. Okay. Did you review the

provisional application?

A. The :232 patent?

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

an application ——

A. Application.

Q. —— number, yeah.

A. I‘d have to look at my A— at -— at

the documents to ~— to tell. I mean, I don't

—— I don't know if I did. I may, I may not

have.

Q. Okay. It is your understanding,

though, that this application was ~m

applications leading to this patent were first
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filed at the end of 2007?

MR. DELAFIELD: Objection.

Lacks foundation.

THE WITNESS: I know there were

prior applications. I don't recall the

dates. I think 2007 is a date that I do

remember but, you know, I don‘t remember if

that's the reason.

BY MR. POLLACK:

Q. Okay. Well, let me ask you.

In —— as you see, there's a bunch

of filing dates on here. 2007, 2008, and 2012.

Do you see that?

There's one at line 22.

 
A. I see 2008.

Q. Uh—huh.

A. 2007. I see 2012 at 65. At line

65. I see those.

Q. Yes.

A. Yeah. Okay.

Q. 2012 at 21 at line 22 you mean?

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: Oh, I see. Line

22. I was looking at the November 8th date.
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Okay.

 

BY MR. POLLACK:

Q. I‘m just talking about the dates

of ——

A. Filings?

Q. —— when things are filed you see.

A. Okay. I see that.

Q. Can you identify for me, can you

name three people who felt there was a

long~felt need for either treprostinil or

treprostinil diethanolamine salt that was purer

in any of 2008 —— 7, 2008 or 2012?

MR. DELAFIEDD: Objection.

THE WITNESS: Can I look at —-

MR. DELAFIELD: Vague.

THE WITNESS: Can I look at

those patents? Or those filings?

BY MR. POLLACK:

Q. Well, why do you need to look at

the filings?

A. I‘d like Lo see who was on them

and —— and maybe I'm not understanding your

question. I‘m sorry. Could you repeat that,

please?

Q. Yeah. Let me -— let me rephrase it

 

 

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

P127 UT‘EX.2058

SteadyMed v. United Therapeutics
EPR2016u00006

|PR2020-OO769

United Therapeutics EX2006

Page 2565 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2566 of 7113

10

11

12

13

14

15

15

17

18

19

20

21

22

23

24

2S

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

 

then.

Other than the inventors, can you

identify three people anytime between 2007 —-

well, we'll do it this way —— anytime before

2012. Let me start my question again.

Can you identify for me at least

three people other than the inventors prior to

2012 who expressed a longnfelt need for a purer

treprostinil or Lreprostinil die2hanolamine

salt?

MR. DELAFIELD: Objection.

Vague. Calls for speculation.

THE WITNESS: The people who

express the need —— the longAfelt need for

products with greater purity typically are

the people at the FDA for a variety of

products, and in particular those that are

exquisitely potent and used chronically, and

in that general Se:se it would be people at

the FDA. And I can name three of those 

but...

BY MR. POLLACK:

Q. All right. Let‘s start with that.

Why don't you name for me the three

Page 128
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need for lower impurities that you know of.

MR. DELAFIELD: Same objection.

Relevance.

THE WITNESS: Janet Woodcock,

Norm Stockbridge, John —— Bob Temple.

BY MR. POLLACK:

Q. And how do you know that they

expressed that general need prior to 2012?

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: Because they are

senior FDA executives and managers. They

are involved in NBA decisions, and as I

mentioned earlier, the FDA typically has the

desire to have the highest purity possible

 
and practical.

And they would have Lhat —— they

would have that desire, as well as the

author on the letter from the FDA to UTC.

That person would also have the —— and there

are many others at the FDA, but those are

names that —— that I ~~ that come to mind.

BY MR. POLLACK:

Q. Okay. But I think they were what

you expressed a" I know you said that in your
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declaration as well —- is that they would seek

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

MR. DELAFIELD: Objection.

Mischaracterizes his testimony.

THE WITNESS: It's not just

practical, it's possible and practical.

They have to weigh both of those.

BY MR. POLLACK:

Q. Okay. Bu: practical is part of the

consideration?

A. It is part ——

MR. DELAFIELD: Same objection.

THE WITNESS: —— of the

consideration.

BY MR. POLLACK:

Q. Now, let me ask you if you could

identify three people other than the inventors

prior to 2012 who expressed a particular desire

for greater purity particular to the drugs

treprostinil or treprostinil diethanolamine

salt.

MR. DELAFIELD: Objection.

Vague. Relevance.

THE WITNESS: I don't know any

employees at UTC and so I can‘t name any.
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BY MR. POLLACK:

Q. As far as you know, United

Therapeutics has never announced to the public

that there was a change in the purity of its

Remodulin product?

MR. DELAFIELD: Objection.

Vague. Calls for speculation.

THE WITNESS: Not to my

knowledge I don't. I don‘t know.

BY MR. POLLACK:

Q. You didn't ask to see anything like

that, did you?

A. No, I did not.

Q. Okay. Why not?

A. I didn't believe that it was

relevant to me. I was commenting on long—felt

need and typically from the standpoint of

regulators who always express that opinion.

Q. By the way, when you were at ——

when you were director of R&D at Wyeth and

SmithKline, was there anozher department at

those —~ those companies Called the regulatory

department?

A. Oh, yes, of course.

Q. Okay. And the: department, was

P131
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1 that under your supervision or did it have a

2 separate ——

3 A. At ~—

4 Q. —— group?

5 A. At SmithKline, which is now GSK, it

6 was under a separate division. At Wyeth, it

7 reported to me.

8 Q. Would you agree, though, that the

9 people in the regulatory group would know more

10 about FDA regulatory requirements than the

11 people in the R&D group?

12 MR. DELAFIELD: Objection.

l3 Vague. Calls for speculation. Lacks

14 foundation.

15 THE WITNESS: So if your

16 question is, would people in regulatory

17 affairs know more than the scientists in the

18 laboratory about what the FDA wants?

19 BY MR. POLLACK:

20 Q. Yeah.

21 A. The answer would be yes, they

22 would.

23 Q. Okay.

24 A. And that‘s referring to the people

25 in the laboratory.
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Q. Right.

A. The scientists.

Q. Right.

A. Okay.

Q, Well, what about yourself? Would

the people in the regulatory affairs group know

more about what the FDA wanted in regard to

impurities than —— than you would?

MR. DELAFIELD: Same objections.

THE WITNESS: Maybe not. I

spent a lot of time walking the halls of the

FDA and —— and regulatory —— regulatory

positions are something that I've been

invited to lecture on quite frequently,

including to the FDA, and I consult with

respect to regulatory positions to most

large pharmaceutical companies and many

mid—size.

So I don't believe everyone in

regulatory affairs would know more than me.

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

all of them or even the majority of them do.

BY MR. POLLACK:

Q. Okay. In forming your opinion

today, though, did you w~ other than the

P133
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attorneys, did you speak with anyone else to

gain knowledge or other assistance in creating

your declaration?

A. No, I did not.

Q. Okay. Did you speak to Professor

Williams? I know you read his declaration;

correct?

A. I read his declaration.

Q. Did you speak with him ——

A. No.

Q. —— in regard to your —— let me

finish my question.

A. I'm sorry.

Q. Did you speak with Professor

Williams in regard to forming the opinions in

your declaration?

A. No, I did not.

Q. Did you have an opportunity to ask

Professor Williams questions about his

declaration?

A. I guess I would have had an

opportunity if I asked, but I didnit ask.

Q. Any reason why not?

A. Well, with respect to regulatory

affairs, there isn't anything that Dr. Williams
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could have told me or taught me about

regulatory affairs.

Q. Okay. You do, though, refer to

Dr. Williams‘ declaration in your _- in your

declaration?

A. Oh, yes, in other capacities. I

thought you were referring still to regulatory

affairs.

O. No, just in general.

A. Oh, I'm sorry.

Yes, I did refer to his —— his

document.

Q. Okay. On those issues where you

referred to his document, did you get an

opportunity to ask him any questions about

those issues?

A. I didn't ask him any questions.

Q. Okay. Any reason why not?

A. I didn't believe I needed to.

Q. Okay. Did you check or review any

of the data that Dr. Williams was relying upon?

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: I reviewed, I

think, all of the data that he relied upon,

P135
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and I did some calculations based on his

data, which appear in my report.

BY MR. POLLACK:

Q. Let's -- let‘s take a look at that.

I think that's in paragraph 70; is

that right?

A. I‘ll have to check. (Reviewing

document).

Q. I‘m sorry. It's in paragraph 67.

Is that the calculation you're

referring to at paragraph 67?

A. (Reviewing document).

Yes, that's correct. This is what

I was referring to.

Q. Are there any other calculations in

your declaration?

A. I don‘t think so, but I don‘t ——

Q. Yeah, I didn't see any.

AI —— recall with certainty.

Q. I was just Checking.

A. Yeah, I don‘t think so.

Q. Okay. Explain to me. What was the

calculation you did in paragraph 67?

A. I calculated the percentage

reduction in total impurities based on the

Page 136
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analysis that Dr. Williams did on the

treprostinil free acid by the former process

and by the '393 process.

Q. Let me ask you.

Is what you did »~ this number

.9545, where did that some from? Did that just

come from Dr. Williams?

A. Yes, that came from his table.

Q. Okay. Did you calculate that

number independently yourself?

MR. DELAFIELD: Objection .

Vague.

THE WITNESS: No, I did not

calculate that myself.

BY MR. POLLACK;

Q. Okay. Did you go through the

individual, you know, purity numbers that ——

from the raw data that he reviewed and check

those?

A. I reviewed every Certificate of

Analysis that was provided to me on the former

process and the '393 process, and I reviewed

every single one of them and took notes on

almost every one of them.

Q. Did you calculate any of the
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averages or standard deviations or anything

like that?

A. No, I did not.

Q. Okay. So you're relying on

Dr. Williams‘

A. Yes.

Q. ~* calculation?

A. I‘m relying on his calculation.

Q. Okay. And what about the number

? Did you just take that from 

Dr. Williams?

A. Yes, I took that from Dr. Williams'

calculation.

Q. Okay. You didn't calculate any

averages or standard deviations?

 

A. No, I did not.

Q. So am I correct, is the calculation

that you did is you just subtract from

.9545?

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: N0.

BY MR. POLLACK:

Q. Well, what did you do?

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

the percentage reduction.

Okay. That's the only calculation

Yes.

Okay.

A4 I'm sorry. I didn't subtract that.

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

the percentage reduction.

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

any —— any other calculations?

MR. DELAFIELD: Objection.

Asked and answered.

THE WITNESS: I didn't do -- I

believe I did a calculation of the absolute

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

forget what number I got. It was something

close to a percent.

BY MR. POLLACK:

Q. What do you mean by the "absolute

percent”?

A. That's dealing with the purity of

the —— the free acid.

Q. Can you explain to me how that

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

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

remember what I got, but it‘s something between

  percent and i percent.

Q. Okay. You said you divide one by

the other.

What's the first one?

A. The first one -—

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: —— would be the

higher purity by the lower purity and then

multiply by 100.

BY MR. POLLACK:

Q. The higher purity of what?

A. Of the free acid.

Q. when you say the "higher purity,"

are you referring to the purity of treprostinil

made according to the '393 process?

A. That's correct.

Q. Okay. And there you're using the

percentage. When you say the ”higher

purity” ——

A. Yes.

Q. m" do you mean 1 minus 
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1 MR. DELAFIELD: Objection.

  
 

2 BY MR. POLLACK:

3 Q. Is that what you were referring to?

4 MR. DELAFIELD: Vague.

5 THE WITNESS: Yes.

6 BY MR. POLLACK:

7 Q. Okay. Okay. So you —— you took 1

8 minus ; and you divided that by 1 minus

9 .9545?

10 MR. DELAFIELD: Objection.

11 Vague.

12 THE WITNESS: The other way

13 around.

14 BY MR. POLLACK:

15 Q. Okay. I‘m sorry.

16 You took 1 minus .94 —- 9545 and

17 divided by 1 minus

18 A. Yes.

19 MR. DELAFIELD: Same objection.

20 THE WITNESS: YES. Well, let me

21 see. I just did it on the back of an

22 envelope, so I don‘t remember.

23 No. I —— 1 minus —— yes. 1

24 minus divided by 1 minus .9545 

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

BY MR. POLLACK:

 

 

Q. All right. What number did you

get?

A. I don't remember. It was —- it was

close to a percent, between a and E

percent.

Q. BeLween a and E percent?

A. Between ; —— yeah, and a  

percent, something in that range.

Q. Okay. And why didn‘t you include

that calculation in your report?

A. Oh, I just it did for my own

interest. This was the number I wanted, the

reduction in purity. Because the point I'm

making here is that the FDA would certainly

take a percent reduction in purity -— in 

impurity level as being very significant,

something they would like to see.

Q. Okay. Now, you‘re aware that the

I think you are ~u that there‘s a patent

called the Moriarty —— not a patent, there‘s a

paper in the Journal of Organic Chemistry that

we‘ve called the Moriarty paper.

You‘re aware of that; right?
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A. Yes, I am aware of that.

MR. DELAFIELD: Objection.

Vague.

BY MR. POLLACK:

Q. And you're aware that in that paper

they reported a purity of 99.7 percent?

A. I -—

MR, DELAFIELD: Same objection.

Lacks foundation.

THE WITNESS: I believe that's

what they reported at the —— in the very

last sentence.

BY MR. POLLACK:

Q. Yeah, and that's —— that‘s the

prior art Moriarty process in this case?

A. Yes, that's my understanding.

MR. DELAFIELD: Same objection.

Lacks foundation.

BY MR. POLLACK:

Q. Let me ask you.

If Dr. Williams made a mistake in

his calculations and the set of data that he

was relying on showed a purity of 99.7 percent

 
for the Moriarty process, how would that change

your opinion?

P143
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STEADYMED LTD., VS UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016

MR. DELAFIELD: Objection.

Vague. Calls for speculation. Lacks

foundation.

THE WITNESS: It wouldn‘t change

my opinion.

BY MR. POLLACK:

Q. So even if the prior art was 99.7?

A. It wouldn't change "-

MR. DELAFIELD: Same objections.

THE WITNESS: —— my opinion.

BY MR. POLLACK:

Q. So you're saying even —— even if

there was a 99.7 percent purity level in the ——

in the prior art, there would still be a

long—felt need?

A. That 99.7 from Moriarty?

Q. Right, from Moriarty.

A. Yeah, that wouldn't change my —— my

opinion.

Q. Okay. So even if all of the ~—

prior to the patent all of the treprostinil

that United Therapeutics was selling had a

purity of 99.7 percent, you still feel there

would be a long—felt need for ——

A. No, that’s not what I was saying.
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Q. Okay. Explain it to me.

MR. DELAFIELD: Objection.

Lacks foundation. Calls for speculation.

THE WITNESS: I know how

Dr. Williams did his analysis. He was

pretty clear. And the purities that he got

were based on total —— total we

BY MR. POLLACK:

Q. Related impurities?

A. —— total related —— total related

impurities, and I know how that's done.

Q. Uh~huh.

A. Nowhere could I find in the

Moriarty paper, which I looked very hard for,

how his purity was measured, whether it was

against a reference standard or whether it was

against a -— or whether it was done by total

related impurities.

And so you can't compare unless

they‘re apples and apples and there that number

99.7 percent didn't mean anything to me because

I couldn‘t tell how he did the analysis. You

will get different results with a reference

standard versus total related impurities.

Q. No, the FDA, though, requires that

Page 145
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United Therapeutics, and everyone else, reports

:otal purity by HPLC analysis; is that correct?

MR. DELAFIELD: Objection.

Lacks foundation. Calls for speculation.

 
THE WITNESS: There are options

to use. They do happen to like the HPLC,

but there are other analyses that are

permissible.

And, of course, you have to run

them by the FDA as part of your discussions,

convince them of the reliability of that

assay, show them the standard deviation, the

relative standard deviation of the assay,

the limit of quantitation, the limit of

detection, and if they are convinced, you

can use other assays.

BY MR. POLLACK:

Q. Okay. But in the case of

treprostinil, United Therapeutics is submitting

the HPLC assay analysis?

A. Yes, they are ——

Q. Okay.

A. —— in the case of treprostinil.

Q. And that's not done by taking total

related impurities?
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MR. DELAFIELD: Objection.

Mischaracterizes the documents and his

testimony.

BY MR. POLLACK:  Q. Correct?

A. That's correct.

Q. Yeah. Okay.

A. They -— they do both, but the

purity level by HPLC is what is required.

Q. Right. Actually we

A. Yes.

Q. -- you said they did both, but, in
 

fact, they never total up the total related

purities and subtract that from 100, do they?

MR. DELAFIELD: Objection. Lack

of foundation. Calls for speculation.

THE WITNESS: No, because that's

not a preferred analysis by the FDA. They

want a reference standard and that's the

HPLC.

BY MR. POLLACK:

Q. Right. And do you —— do you recall

that the Moriarty reference he describes using

an HPLC and a UV detector?

  
A. Yes.
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L“

MR. DELAFIELD: Objection.

Lacks foundation.

BY MR. POLLACK:

Q. Okay. Okay. Why are you then

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

not he used HPLC in a reference standard?

A. Well, H ——

MR. DELAFIELD: Objection.

Lacks foundation.

THE WITNESS: —— HPLC is used

for total related substances, too, but he

didn‘t indicate whether he compared peak

heights, which would be total related

substances, or a reference standard, which

would be the quantitation preferred by the

FDA in their certificates of analysis, the

release specs.

So I couldn't tell what Moriarty

used, and I looked for it to see whether

that was a number, a comparable number that

I could use to compare apples to apples to

~e to Dr. Williams.

BY MR. POLLACK:

Q. Let me ask you this.

Moriarty doesn't report anywhere
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what the total related impurities are; right?

MR. DELAFIELD: Objection.

Mischaracterizes the document.

THE WITNESS: I don’t know.

BY MR. POLLACK:

Q. I mean, in the -i in the Journal of

Organic Chemistry paper, he doesn‘t report it?

A. I don't know, He doesn‘t say what

he did.

Q. Yeah. I‘m saying, in the paper, he

doesn't report the total related impurities?

MR. DELAFIELD: ObjECtiOn.

Lacks foundation. Mischaracterizes the

document.

THE WITNESS: If he did his

analysis by peak height comparison, he

reported the total related impurities, and

if he did it by HPLC, it was the HPLC

quantitative assay. 1 don't know what he

did.

BY MR. POLLACK:

Q. Yes, that's what I want to ask you.

I‘m asking if he reports what the

related impurities are.

A. I don't know.

Page 149
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MR. DELAFIELD: Same objections.

THE WITNESS: He may and he may

not. Depends how he did the assay, and he

doesn't say.

BY MR. POLLACK:

Q. Yes. I'm asking if in the paper he

reports what the related impurities are, in

other words, identifying them, saying anything

about them.

MR. DELAFIELD: Same objections.

Asked and answered. Asked and answered.

THE WITNESS: He doesn't report

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

total related impurities or a quantitative

and the results are different.
  HPLC assay,

  
BY MR. POLLACK:

Q. Yeah. Maybe we're misunderstanding

each other.

In the Journal of Organic Chemistry

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

impurities that are present in treprostinil?

  MR. DELAF‘TFHJD; Objection. Same

 
 
  
 

objections. Asked and answered.

  
THE WITNESS: I don‘t recall.

I'd have to go review the paper.

Elisa Dreier Reporting Corp., A 3.8. Legal Support Compan
950 Third Avenue, New York, NY 10022 (212) 557—5558

P150 UT Ex. 2058

SteadyMed v. United Therapeutics
iPR2016—00006

IPR2020-00769

United Therapeutics EX2006

Page 2588 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2589 of 7113

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

 

 
i—___

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

STEADYMED LTD., VS UNITED THERAPEUTICS CORPORATION,
Ruffolo, Robert on 08/19/2016 Page 151 

BY MR. POLLACK:

Q. You're aware that Moriarty is

associated with United Therapeutics that that's

their patent?

A. Yes, of course.

Q. Did you ask United Therapeutics,

hey, can you tell me how Moriarty did this

analysis?

A. No, I did not ask.

Q. Take a look at the ‘393 patent.

Can you Show me in the ‘393 patent where they

report what the impurities are in treproetinil

or any other compound?

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: So they report

purities in —— I don‘t see a table number as

in column 14 at the bottom, and those are

HPLC area under the curve. So ttose are

reference standards.

In table —— on column 16, they

report a purity and —— and because that is

the process that they submitted to the FDA

for approval, that has to be an HPLC

quantitative assay with a reference
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1 standard.

 

 

BY MR. POLLACK:

Q. Uh—huh.

A. And in claim 2 —— I‘m sorry --

claim 2 and claim 10, that is total related

substances.

Q. Why do you say that if every other

place in the patent it reports HPLC assay

analysis?

A. Because it's my understanding that

the document that was submitted by Dr. Walsh to

the Patent Office was the last document before

approval and that convinced the agency to

approve this patent and the claims, and he did

total related substances.

Q. So you're saying we should look at

what Dr. Walsh says, not what's written in the

patent?

MR. DELAFIELD: Objection.

Calls for speculation.

BY MR. POLLACK:

Q. That is your opinion?

A. No, that‘s not my opinion.

Q. Well, then, why aren’t we looking

at the HPLC analysis in the patent?
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1 A. That's not in the claim. I think,

2 actually, you should look at all of them, but

3 what's in the claim was done by a different

4 method, total related substances,

5 Q. So you see the words "total related

6 substances" in the claim?

7 A. No, I don’t. As I said, I reviewed

8 Dr. Walsh’s analysis and that was submitted

9 just before approval, as I understand, and

10 there were no further actions taken before the

11 decision. And so it makes sense to me that

12 because he reported total related substances

13 that the claims, which is what was in dispute

14 —- dispute, referred to total related

15 substances.

16 Q. Okay. You‘d agree with me that

17 within the patent itself, those are all HPLC

18 analyses that are reported?

19 MR. DELAFIELD: Objection.

20 Lacks founda:ion_ Calls for speculation.

21 THE WITNESS: It's my judgment

22 based on the description of area under the

23 curve and the HPLC assay, as well as the

24 fact that example 6 refers Lo Lhe process

25 that was approved by the agency, which is an
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HPLC quantitative assay involving a

reference standard, that that is what was

used,

BY MR. POLLACK:

Q. And by “that“ you mean HPLC

analysis?

A. Yes.

 
MR. DELAFIELD: Same objections.

THE WITNESS: When you get to a

point, I'd like to use the restroom. I

don’t need lunch if you don't want, but I

do —— would like to use the restroom.

 
BY MR. POLLACK:

 

Q. Do you want to break? It‘s up to

you. Do you want to break for lunch now?

A. It doesn‘t matter to me. Whatever

you want to do.

MR. DELAFIELD: Yeah, it's

already 12:30.

MR. POLLACK: You guys want to

break for lunch? That's fine.

MR. DELAFIELD: Sure.

THE VIDEOGRAPHER: The time is

12:34 p,m. This completes Media Unit No. 2.

We‘re off the record.
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(Whereupon, at 12:34 p.m‘, a

luncheon recess was taken.)
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AFTERNOON SESSION

(1:23 p.m.}

ROBERT R. RUFFGLO, JR., PHD

called for continued examination and, having been

previously duly sworn, was examined and testified

further as follows:

EXAMINATION (CONTINUED)

THE VIDECGRAPHER: The time is

1:23 p.m. This begins Media Unit No. 3.

We’re on the record. Please proceed,

counsel.

BY MR. POLLACK:

 
Q. Welcome back, Dr. Ruffolo.

A. Thank you.

Q‘ Was lunch good?

A. Yes.

Q. Okay. You didn‘t discuss your

testimony with counsel during lunch, did you?

A. No, we didn't.

 
Q. I'd like to turn to paragraph 32 of

your declaration that is Exhibit 3.

A4 Okay.

Q. And you can read —— you can read

all paragraph 32, but I want to focus on page

15 at the top of the page. You have a
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statement there that reads:

”For example, if the actual purity

of an API is 99.4 percent and the lowest limit

of purity in the Drug Specification of the

Certificate of Analysis is 99.5 percent, the

entire batch of API must be rejected."

Do you see that?

A. Yes, I do.

Q. Okay. So let me see if I ~~ if I

understand this.

By the way, do you agree with that

statement still?

A. Yes. As an example, yes.

Q. Okay. So, for example, let‘s say I

have a Certificate of Analysis and it says the

HPLC analysis is 99.6.

A. Okay.

Q. Okay. Would that drug be sold to

the public?

MR. DELAFIELD: Objection.

Vague. Calls for speculation.

THE WITNESS: That depends on

what the specification was.

BY MR. POLLACK:

Q. Oh, :‘m sorry. I was using —-
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A. Oh, in my example.

Q. ~~ your example. In your example.

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

that, please? I'm sorry.

Q. Yeah. So using your example.

A. Okay. Yeah.

Q. Let's say I had a drug which its

HPLC analysis shows "—

 
A. Yes.

Q. —— it had a Certificate of Analysis

by HPLC of 99.6 percent.

Would the FDA allow the company to

sell that batch to the public?

MR. DELAFIELD: Objection.

Vague. Calls for speculation.

THE WITNESS: SO if it was 99.6

and the specification was 99.5, yes, that

would be allowed to be approved. 1 don‘t

know if it could be sold to the public.

That depends on many other steps because

that API would go into that a drug product,

and that has its own Specs. 80 that would

determine.

BY MR. POLLACK:

 
Q. Sure.
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A. But it could move on in the

manufacturing ——

Q. It could move on in process?

A. —— in the manufacturing process.

Q. What if I had an API —— what does

API stand for?

A” Active pharmaceutical ingredien .

Q. If I had an active pharmaceutical

ingredient which had, just like your example,

Certificate of AnaLysis, the specification is

99.5 percent. So let's say I had a batch and
 

it had an HPLC assay analysis of 99.5 percent.

Could that move on in the process?

MR. DELAFIELD: Objection.

Vague. Relevance. Calls for speculation.

THE WITNESS: Yes, that could

move on if that 99.5 was the specification.

Yes.

BY MR. POLLACK:

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

for treprostinil that we're dealing with in

this case is fig percent; is that right?

MR. DELAFIELD: Objection.

Calls for speculation. Lacks foundation.

Va gue .
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THE WITNESS: That is the

current lower limit.

BY MR. POLLACK:

Q. Okay. So if I have a batch, let's

say I have a —— I make a batch of treprostinil

and it —— I measure its H?LC assay and it's fig

percent.

Do you have my assumptions?

A. Uh-huh.

Q. Can that batch of treprostinil move

on in the process?

MR. DELAFIELD: Same objections.

TEE WITNESS: Assuming all of

:he other specifications were met, yes, that

could move on.

BY MR. POLLACK:

Q. Okay. And I make another batch of

treprostinil API and I measure its HPLC

analysis and it's percent.

Could that batch move on in the

process?

MR. DELAFIELD: Same objections.

THE WITNESS: Yes, with that

current level spec, that could move on.

BY MR. POLLACK:

P160

 

 
 

UT'EX.2GSB

SteadyMed v. United Therapeutics
|PR2016—DGUD6

|PR2020-00769

United Therapeutics EX2006

Page 2598 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2599 of 7113

l-l

ll

12

13

14

 
 

Q. Okay. Based on your experience in

the industry, if a company like United

Therapeutics made a batch LhaL was percent 

on the HPLC analysis, it would be the normal

expectation that the company would then move

that batch into the rest of the process?

A. Yes.

 
MR. DELAFIELD: objection.

Relevance. Vague. Calls for speculation.

THE WITNESS: Yes, they could do

that.

BY MR. POLLACK:

Q. Okay.

A. If they —— if they chose to.

Q. Now, Dr. Williams opined that

certain batches that he looked at had an

average HPLC analysis -~ Z'm sorry, I‘m

incorrect —— an average purity based on

subtracting related impurities of percent.

Is that ~~ is that what you recall?

MR. DELAFIELD: obj ection.
 

BY MR. POLLACK:

Q. Approximately fig percent --

MR. DELAFIELD: Objection.

Vague .

P161
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BY MR. POLLACK:

Q. —~ for the Moriarty batches?

A. Oh, for the -—

MR. DELAFIELD: Objection.

Vague. Mischaracterizes document.

THE WITNESS: I would have to

look again at those tables, but it was

something close to that. I don‘t remember

the number.

BY MR. POLLACK:

Q. Okay. Yeah. I‘m not trying to ——

A. Yeah.

Q. —- trying to trick you here. If

you look at where we were —~

A. No, I understand. I just don‘t

remember ——

Q. Yeah.

A. —~ the number.

Q. Remember we were —— we were

looking ~—

A. Yeah.

Q. —— at your paragraph 67?

A. Yeah. Yeah. Okay.

Okay.

Q. And maybe I misunderstood, but I

 

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

P162

557h5558

UT'EX.2058

SteadyMed v. United Therapeutics
IPR2036-ODDGB

|PR2020-00769

United Therapeutics EX2006

Page 2600 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2601 of 7113

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

STEA  DYMED LTD., VS UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016

 
Page 163 

think here you refer to Dr. Williams'

declaration and his Table 1?

A. Yes.

Q. Do you see that?

A. I did, yes.

Q. And I think what I'm supposed to

conclude here is that the —— well, what am what

am I supposed to conclude about the typical

purity of the Moriarty process, if anything,

from your “w your paragraph 67?

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: That the average

relevant impurities are higher in the

Moriarty process compared to the '393

process.

BY MR. POLLACK:

Q. Okay. Is there anything i'm

supposed to conclude about what the average

purity on the scale from zero to 100 percent is

of API made by the Moriarty process?

MR. DELAFIELD: Objection.

Vague. Calls for speculation.

THE WITNESS: Oh, I can't answer

that because there will be variability.
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There will be some high, some low, and I

haven't analyzed how many would fall below

spec. So I don't know.

BY MR. POLLACK:

Q. Okay. Well, let me ask you this.

This number .945. If I subtract

that number from I and multiply by 100 ——

A. Uh—huh.

Q. «a right, I get approximately 99

percent; is that fair?

A, About, yes.

MR. DELAFIELD: Objection.

BY MR. POLLACK:

Q. Okay.

MR. DELAFIELD: Mischaracterizes

the document.

BY MR. POLLACK:

Q. Would you —- in your View is ——

does that characterize the average purity of

products made by the Moriarty process?

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: I believe that the

analysis done by Dr. Williams gives a answer

to the question that the Moriarty process
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produces product that is less pure than the

'393. And your question is?

BY MR, POLLACK:

Q. Okay. I was wondering if it gives

an answer to the question of what the average

purity was in the Moriarty process,

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: I think it gives a

relative purity compared to the ‘393 process

because, remember, it depends on how you do

the analysis, whether it‘s against a

reference standard or against total related

product,

 
This I know was done against a

reference standard, and so it gives an idea

of average purity that one would expect with

one process to another because you're

comparing apples to apples in this case.

And I think that's a fair comment what I

said and mm

BY MR. POLLACK:

Q. Okay. Let me just make sure you

didn't ~—

A. Yeah.

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

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

P155

557—5558

UT'EX.2058

SteadyMed v. United Therapeutics
EPR2016-00006

|PR2020-00769

United Therapeutics EX2006

Page 2603 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2604 of 7113

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

STEADYMED LTD., VS UNITED THERAPEUTICS CORPORATION,
Ruffclo, Robert on 08/19f2016 

 

 

Q. —~ you didn't make an error here

because you just said you know this was done by

an HPLC analysis, but here it says total

related substances in your paragraph 57.

A. Oh, I‘m sorry. I'm sorry. I take

that back.

The comparison is still valid

because it's apples to apples total related

substances. I apologize. But so it's apples

to apples. The same relative purity is

comparable. You can compare one to another,

and it's higher with '393 than with Moriarty.

So I take it back. But you're

right. It's total related substances.

Q. Okay. Based on this, are we able

to say an'thing about how the HPLC analysis

compares ——

MR. DELAFIELD: Objection.

Vague.

BY MR, POLLACK:

Q. —— for Moriarty versus '393

process?

MR. DELAFIELD: Objection.

Vague. Calls for speculation. Outside the

scope of his report.

P166
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THE WITNESS: Okay. I have not

seen that comparison done on —— on HPLC

quantitative assay against reference

standard. I did look at all of those

certificate of release forms where that‘s

done, but I didn't do an analysis.

BY MR. POLLACK:

Q . Okay.

A. But the analysis that Dr. Williams

did, because it‘s apples to apples, gives a

good comparison of one process to the other,

but I can‘t relate that to an FDA release spec

that‘s done by different analysis to a

reference standard. That's —— that's what I'm

trying to say.

Q. Okay. Okay. I understand.

Okay. So what you‘re saying here

in eifect is, look, the '393 patent does

another purification step on top of Moriarty,

so the purity is going to be higher?

A. I‘m not ——

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: I'm not —- I

wouldn't agree with that statement.

Page 167
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BY MR. POLLACK:

Q. Why not?

A. Because it takes away a purity w— a

purification process of the —— of the nitrile.

The Moriarty process -— excuse me —— involves

purification of the nitrile ——

Q. Okay.

A. —- and that's not done with ~— with

'393.

Q. Let’s talk —— let‘s ~— you said it

wasn't done in ‘393. If we could go back to

the '393. You got it there?

A. The patent? Yes. Yes.

Q. Okay. Very good. And then that is

in this proceeding, our deposition, Ruffolo

Deposition Exhibit 4.

If you turn to claim 16, you'd see

there's a -—

A. Claim 16.

Q. That‘s in column 20.

A. Yes.

Q. You see there's a step that says

”does not include purifying the compound in

fomula (VI) _ "

And formula (V1) is the nitrile;

Page 168
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correct?

MR. DELAFIELD: Objection.
 

Vague. Calls for speculation.

THE WITNESS: (Reviewing

document). Yes, it says that the coupounded

formula (VI) does not include that purifying

m— that purity step.

BY MR. POLLACK:

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

A. That‘s in claim 16.

Q. Right. So then preSumably the

other claims you could include the purification

of the nitrile.

MR. DELAFIELD: Objection.

BY MR. POLLACK:

Q. Is that your understanding?

MR. DELAFIELD: Objection.

Vague. Lacks foundation. Calls for

speculation,

THE WITNESS: That's not my

understanding. The process that is the

subject of this patent, which is, I think,

referenced —— referenced in the claim 1 and

claim 9, is referring to a process, which as

I understand is the ‘393 process, which

Page 169
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doesn‘t have purification of the nitrile.

BY MR. POLLACK:

Q. Okay. I'm not —— I may be asking

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

you have an understanding —— let me step back.

Do you have any patents?

A. I have a couple of patents, yes.

Q. Okay, Do you have any

understanding of how patent claims work?

A. l have a —— compared to somebody

like you u~ a relatively low understanding of

how patent claims work. I'm not totally

ignorant on the subject, but I have some

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

devoted a great deal of time to.

Q. Are you familiar with the following

concept? When a —— when a claim says

”comprising" and it has a process comprising,

that means the claim is met. If the steps of

the claim are performed, plus in addition,

because it says "comprising,” it also includes

processes which have additional steps that

that’s allowed, that's part of :he claim as

well.

MR. DELAFIELD: Objection.

P170
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Vague. Calls for a legal conclusion.

THE WITNESS: Yeah, that's

getting a little bit beyond my —— my ——

BY MR. POLLACK:

Q. Okay.

A. w“ relative understanding.

Q. Yeah, I'm not asking you if that's

right.

A. Yeah.

Q. I was just wondering if you knew

about that.

A. Not —— not really.

Q. Oh, okay.

A. Not —— no. Again, I'm not a lawyer

—— an attorney and w— and that is beyond my

level of expertise.

Q. Okay.

A. So I'm sorry.

Q. Okay. Let me just ask you. Just

going back to claim 16 where it said ”wherein

the process does not include purifying" the

nitrile.

What was your understanding of how

Claim 16 was different from claim 9?

MR. DELAFIELD: Objection.
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THE WITNESS: Well, I —— because

claim 9 says it‘s wherein the product is

prepared by the process comprising, and that

I understand is the '393 process, which

doesn‘t have a purification step for the

nitrile, I —— looks like claim 16 is

reaffirming that. That's all I can say.

BY MR. POLLACK:

Q. Okay. So one of the —— one of the

differences between the Moriarty process and

what I call the ‘393 process —- that's what you

call it in your declaration; right?  A. Yes, I think so.

Q. Is that in the ‘393 process, this

purification step is —— of the nitrile has been

removed?

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: That's my

understanding, yes.

BY MR. POLLACK:

Q. Yeah. Okay. Are there other mm in

addition, there‘s a further purification step

at the end where they make the diethanolamine
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salt in the treprostinil that —— that United

Therapeutics makes by the '393 process; is that

your understanding?

MR. DELAFIELD: Objection.

Vague. Lacks foundation.

THE WITNESS: It's my

understanding that that crystallization was

done, and it did result in an increase in

the level of purity azd a decrease in the

level of impuritiesr which is what

Dr. Williams analyzed.

BY MR. POLLACK:

Q. Other than that crystallization and

the change in the purification of nitrile, did

you identify any other differences between how

United Therapeutics made treprostinil according

to the Moriarty process and treprostinil

according to what we‘re calling here the '393

process?

MR. DELAFIELD: Objection.

Vague. Outside the scope of his

declaration.

THE WlTNESS: 1 would suggest

that the formation of the diethanolamine

salt as the step immediately before the
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crystallization was part of the purification

based on my —— on my review of —— of the

documents.

BY MR. POLLACK:

Q. Now, you said that was a

purification by crystallization;

MR. DELAFIELD:

step (c) with an acid to form the

compounds?

A. I have.was.A
Oh, Yes,
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P174

is that right?

Objection.

Vague. Mischaracterizes testimony.

THE WITNESS: That's the step

(d), which is reacting the salt formed in

compound

of formula IV, which is treprostinil free

acid.

BY MR. POLLACK:

Q. That‘s called a crystallization?

A. That "w

MR. DELAFTELD: Same objection.

THE WITNESS: —— to me would be

a crystallization.

BY MR. POLLACK:

Q. Let me ask you.

Have —— have you seen

crystallization used before to purify
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Q. How often?

MR. DELAFIELD: Objection.

Vague. Calls for speculation.

THE WITNESS: It‘s a process

that's used not uncommonly to purify final

product of the reaCtion.

BY MR. POLLACK:

Q. Wasn't this —— isn't

crystallization unique to the ‘393 patent?

MR. DELAFIELD: Objection.

Vague and ambiguous.

THE WITNESS: The

crystallization, as I understand it, is not

what‘s unique to the patent. It‘s the

result of that crystallization that resulted

in a different product with a higher purity

and lower levels of impurity.

BY MR. POLLACK:

Q. How long has crystallization been

around as a method of purification?

MR. DELAFIELD: Objection.

vague. Relevance. Outside the scope of his

report.

THE WITNESS: I don't know how

long it‘s been around.
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BY MR. POLLACK:

Q. Before 2007?

A. Oh, yes.

MR. DELAFIELD: Same objections.

THE WITNESS: Yes.

BY MR. POLLACK:

Q. Did you learn about it when you

were in college at the university?

MR. DELAFIELD: Same objections.

THE WITNESS: Yes, I did.

BY MR. POLLACK:

Q. What course did you -- in what

course did you learn about that?

MR. DELAFIELD: Same objections.

THE WITNESS: The inorganic

chemistry, organic chemistry, physical

chemistry, medicinal chemistry,

pharmaceutical chemistry, analytical

chemistry. Maybe some others.

BY MR. POLLACK:

Q. And when did you go to college?

A. In 1968 I started. In 1968.

Q. And when did you graduate?

A. I graduated with my BS in pharmacy

in '73 and then my Ph.D. from the same

P176
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institution three or four years later.

Q. What school was that?

A. The Ohio State University, Football

Capital of the World.

C Yeah. (Laugh).

And these courses you described

taking where they talked about purification

with crystallization, did you take those when

 
you were an undergraduate or a graduate?

MR. DELAFIELD: Objection.

Relevance.

BY MR. POLLACK:

Q. Or both?

A. Both.

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

on or at least you have a lot of knowledge

about stereochemistry; right?

 
A. Yes.

Q. Okay.

A. Yes.

Q. Okay. But I think it's the case ——

is it the case that crystallization was not

used to separate stereoisomers before 2007?

MR. DELAFIELD: Objection.

Relevance. Vague. Calls for speculation.
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THE WITNESS: Crystallization is

often used to step —— separate

stereoisomers. You have to conversion it to

diastereomers by reacting with an optically

active salt.

BY MR. POLLACK:

Q. Okay. But that wouldn‘t —— that

technique of using crystallization to separate

stereoisomers, that wouldn't apply to

enantiomers, would it?

MR. DELAFIELD: Same objections.

Outside the scope of his report.

THF WITNESS: To just the plain

enantiomers?

BY MR. POLLACK:

Q. Yes.

MR. DELAFIELD: Same objections.

THE WITNESS: The same

enantiomers —— crystallization of the same

enantiomers wouldn‘t —— wouldn't separate

them.

BY MR. POLLACK:

Q. I‘m sorry. I didn't mean same

enantiomers. I meait, you know, the

two—direction, yeah.
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A. The diastereomers —— excuse me.

MR. DELAFIELD: Same objections.

THE WITNESS: The enantiomers,

dextro and levo ——

BY MR. POLLACK:

Q. Right.

A. —— would not be separated alone by

crystallization without first reaction with an

optically active compound to produce

diastereomers which then would be crystallized.

Q. Okay. All right. But how far back

does doing that process you just described, how

Ear back does that go?

MR. DELAFIELD: Objection. 

Relevance. Vague. Outside the scope of his

report.

THE WITNESS: Decades.

BY MR. POLLACK:

 
Q. Before 2007?

A. Oh, yes.

MR. DELAFIELD: Same objections.

BY MR. POLLACK:

Q. Let me ask you some hypotheticals.

Suppose the w~ just for this

argument, for argument, suppose the Moriarty

Page 179
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process produced treprostinil and we had a

batch of treprostinil made by the Moriarty

product —— process and it had a g percent HPLC

analysis purity.

Would United Therapeutics be

allowed to send that Moriarty process

treprostinil through the rest of the process

and out to the public based on the current

treprostinil specification?

MR. DELAFIELD: Objection.

vague. Calls for speculation. Lacks

foundation.

THE WITNESS: They would be

permitted to move it down the manufacturing

process, and if subsequent specifications

were met, then it could go out to the

public.

BY MR. POLLACK:

Q. By ”subsequent specifications,“

you're referring to specifications for the drug

product?

A. Correct.

MR. DELAFIELD: Same —— same

objections.

BY MR. POLLACK:
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Q. They wouldn‘t measure the purity of

the AP: again later in the process?

MR. DELAFIELD: Same objections.

BY MR. PCLLACK:

Q. Once it's been formulated for a

drug product?

MR. DELAFIELD: Same objections.

THE WITNESS: If the formulation

had o:her components added to it, :he API

would not be tested again, but sometimes the

API does just become the final product,

so...

BY MR. POLLACK:

Q. Do you know in the case of

treprostinil, does it just become the final

product or does it need to be turned into a

formulation?

MR. DELAFTELD: Objection.

Relevance. Lacks foundation.

THE WITNESS: It needs to be

turned into a formulation. I don‘t know

what else is in the formulation, though.

BY MR. POLLACK:

Q. Let's suppose that the Moriarty

process -— this is a hypothetical, this is my
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assumption —— produces treprostinil on an HPLC

analysis purity of percent plus or minus 

E? on the standard deviation. All right? So

it might be we..- It might be but  

basically that's the range you're in.

In your opinion, would there be a

reason for further purification?

MR. DELAFIELD: Objection.

Vague. Calls for speculation. Outside the

scope of his report.

 

  THE WITNESS: -- what did

you say?

BY MR. POLLACK:

Q. plus or minus E

A. As a standard deviation, that

doesn't mean —— standard deviation doesn't mean

you add 2 and subtract 2.

Q. Sure. But it does mean that ——

what is it? —— 67 percent of the samples will

fall between those limits?

A. It means that me

MR. DELAFIELD: Objection.

Lacks foundation. Vague. Calls for

speculation.

THE WITNESS: It means that the
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95 percent confidence limit would be

approximately plus or minus a.

BY MR. POLLACK:

Q. E?

A. Standard ——

Q. E or fig?

A. a.

Q. a?

A. Standard deviation is not plus or

minus the actual number. Standard deviation is

a statistical assessment of the variability,

and when you have a standard deviation of 2,

you calculate a 95 percent confidence limit

which is multiplied by u~

Q. I‘m sorry. I said 

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

what you said.

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

MR. DELAFIELD: Same objections.

THE WITNESS: And the same

calculations still —— still you do. It's

not plus or minus fig. It would be plus or

minus something like $3.

BY MR. POLLACK:
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Q. And that would be 95 percent of the

samples?

A. That would be —— would fall in ——

MR. DELAFIELD: Same objections.

THE WITNESS: —— in that range.

BY MR. POLLACK:

Q. Okay. So 95 percent of the —— of

the samples would fall between; and  

is that fair?

MR. DELAFIELD: Objection.

Vague. Lacks foundation. Calls for

speculation,

THE WITNESS: I forget what

number you gave me for the medium purity.

BY MR. POLLACK;

Q. Ah, okay. Let me write it down

 

A. Okay.

Q. And I'm doing a standard deviation

of plus or minus in my hypothetical. 

And my question is whether that

means that 95 percent of the samples would fall

between and
  

MR. DELAFIELD: Objection.

Vague. Calls for speculation. Lacks

 
 

P184 UT‘EX.2058

Steadywied v. United Therapeutics
IPR2D16-00006

IPR2020-OO769

United Therapeutics EX2006

Page 2622 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2623 of 7113

10

ll

12

15

16

17

18

19

21

22

23

24

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

foundation.

THE WITNESS; Approximately

because I did an approximate calculation of

confidence limit but...

BY MR. POLLACK:

Q. Okay. So let me just look back at

your paragraph 32 for a second in your

declaration, so we don‘t get confused then.

A. I‘m sorry. Paragraph?

Q. 32.

A. Okay.

Q. And so you say here mm this is on

page 14. I‘m looking at your third sentence,

and here you say:

”Although the FDA provides no

absolute level of purity required for any drug,

based on my experience of approximately 40

years in the pharmaceutical industry

interacting with the FDA on regulatory issues,

it is commonly assumed that, with rare

exception, licensed drugs will have purities in

excess of 99%, and often significantly higher.”

Did I read that correctly?

A. Yes, you did.

Q. Okay. And you still agree with

Page 185
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that statement?

A. Yes, I do.

Q. Okay. If the Moriarty process is

producing plus or minus fig, wouldn‘t it 

meet the standard you just described there in

paragraph 32?

MR. DELAFIELD: Objection.

Vague. Calls for speculation.

Mischaracterizes the document.

THE WITNESS: That's -- that's

not a standard. That's —A that's what‘s

commonly occurred. A standard is what's in

:he spec, what's in the specification of the

Certificate of Analysis.

BY MR. POLLACK:

 

Q. Okay.

A. 80 that's really what matters.

Q. Right. Okay. Fair enough. And

what's in the specification is percent;

right?

A. Correct. The lower limit now is fig

percent, yes.

Q. Right. So material made by the

Moriarty process, if it has the limits that I

just gave of plus or minus g, it will 95 

P186
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1 percent of the time meet the spec?

 

   
 

2 i MR. DELAFIELD: Objection.

3 Calls for speculation. Lacks foundation.

4 THE WITNESS: Based on those,

5 that number and the standard deviation, in

6 my approximate calculation of 90 percent ——

7 95 perCEnt confidence limi:s, yes, which is

8 from -—

9 BY MR . POLLACK:

10 Q. Right. In fact, if we pulled it

Ll out to 99 percent confidence limits, we would

;2 probably still meet the fig percent specs?

3.3 MR. DELAFIELD: Same objections

L4 and outside the scope of his report‘

:5 THE WITNESS: Yeah, I can't do

:6 that calculation in my head.

3.7 BY MR . POLLACK:

:8 Q. Okay.

:9 A. So I don't know what the 99 percent

20 confidence limits will be.

21 Q. They're going to be greater than 99

22 percent given my numbers; right?

23 MR; DELAFIELD: Same objections.

24 THE WITNESS : I don ' t know. I'd

25 have to do the calculations and I can't do

/—
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that one in my head.

BY MR. POLLACK:

Q. Okay. But as you said here, based

on your 40 years of experience, if you‘re in

excess of 99 percent, it‘s not a rule, but as a

kind of a sort of rule of thumb or best guess,

better than 99 percent is probably going to be

fine with the FDA; right?

MR‘ DELAFIELD: Objection.

Mischaracterizee the document.

THE WITNESS: No, I wouldn‘t say

that. The rule of thumb would be what's

provided in the FDA guidances and, of

course, they're guidances. So the FDA can

and often does -—

BY MR. POLLACK:

Q. Sure.

A. -— tighten them up above 99

percent. That's why I said ”in excess of" and

so it's what they agree with the manufacturer

will be the specification for release.

0. Right. But before you get to the

FDA, when you were at Wyeth or GSK, your team

would have to assess based on the purities yOu

Page 188 

  
were getting what FDA would probably accept;
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Page 189 

correct?

A. And w"

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: And we would ww we

would look at the guidance to give us an

idea, but it's never a guarantee until the

FDA —— until you sit down and discuss with

the FDA.

They look at the data. They

look at your analysis. They look at the ——

the equipment that you're using. They look

at the level of detection and, more

importantly, the level of quantitation. And

it‘s through that discussion and negotiation

that you end up with a specification.

BY MR. FOLLACK:

Q. Right. Fair enough. But when your

team was working on drug approvals, if you saw,

you know, a better than 99 percent, did that

give you some confidence that yes, we can go to

the FDA and see where that discussion goes?

MR. DELAFIELD: Objection.

Vague. Relevance.

THE WITNESS: That depends on

P189
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when. 20 years ago, yes, I would think that

our teams would go to the FDA with that. I

don‘t believe we'd probably do that now on

most drugs, but on some drugs we would go to

99 or maybe even lower.

BY MR. POLLACK:

Q. What about 10 years ago? Would

you -— would you go with 99?

MR. DELAFIELD: Same objections.

THE WITNESS: I mean, the —— the

criteria get tougher as time goes on and

even today, depending on the drug, the FDA,

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

with a very difficult extraction, they go to

levels of 85 percent purity. Depends on the

drug, the disease.

It's not a property of the drug

itself. It's a property of the drug, the

disease, the patients, whether there are

 
alternate therapies and how serious a

disease is, and those really go into

determining what the specification will be

in terms of purity.

BY MR. POLLACK:

Q. Okay. I assume in that analysis

Page 190
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the more serious a disease, the lower purity

the FDA will accept?

MR. DELAFIELD: Objection.

Relevaace. Calls for speculation. Gutside

the scope of his report.

THE WITNESS: It's not th tQ)

simple. There are serious diseases that

have many good therapeutic options, and they

may not ——

BY MR. POLLACK:

Q. Sure.

A. —— go to that. So that‘s why I

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

why they issue guidelines and not regulation on

these purities. And as you know, there are

lots of guidelines on —— from the ICE and the

FDA on purity.

Q. Sure. I'm just trying to

understand how the guidelines work.

And so for a disease where there

isn't or there aren't therapeutic options,

is —— is the FDA a little more forgiving about

impurities?

MR. DELAFIELD: Objection.

Vague. Calls for speculation and outside
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STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,
Ruffolo, Robert on 08/19/2016

the scope of his report.

THE WITNESS: If the disease is

very serious, there are few therapeutic

options, or if the therapeutic options

aren‘t very good and the FDA believes this

is a drug patients should have and you can‘t

get purity to a level that is typically

found in guidance, they may relax that

standard after negotiation.

But I can tell you, I've seen

serious diseases, like cancer, where the FDA

wouldn't budge. So it depends on a number

of factors, and they take all those things

into consideration that I mentioned,

including your ability to manufacture a

medically necessary drug, and they weigh

that.

In addition to what I said

earlier, how potent the drug is, which means

it has a notent pharmacophore, and whether

it's acute use or chronic use. And chronic

use with a potent pharmacophore gets greater

scrutiny.

So it's a very complicated

analysis and assessment that they do which

Page 192
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STEADYMED LTD.r vs UNITED TEERAPEUTICS CORPORATION,
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is why it‘s the result of often multiple

discussions and they -N the amount of data

they demand to see before they make that

final decision or accept your final

recommendation is quite a bit.

BY MR. POLLACK:

Q. Do you know what disease

treprostinil treats?

' A. Yes.

Q. What disease is that?

A. Pulmonary arterial hypertension.

Q. Is that a serious disease?

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: I consider that a

very serious disease.

BY MR. POLLACK:

Q. Are there a lot of treatment

options for pulmonary arterial hypertension?

MR. DELAFIELD: Objection.

vague. Outside the scope of his report.

THE WITNESS: There arenzt many

and they‘re not particularly effective. So

it is a serious disease.

BY MR. POLLACK:

P193
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Q. What about :reprostinil? .Ts it

ef€ective for pulmonary arterial hypertension?

MR. DELAFIELD: Same objections.

THE WITNESS: It is effective.

It met the negotiaLed endpoints that the FDA

required for approval in this disease.

BY MR. POLLACK:

Q. But people still die anyway of

pulmonary arterial hypertension even on

treprostinil?

A. They're ~~

MR. DELAFIELD: Objection.

vague. Calls for speculation. Lacks

foundation.

THE WITNESS: Very sadly, yes.

BY MR. POLLACK:

Q. But in 2007, other than

treprostinil, there weren't many treatment

options ior patients with pulmonary arterial

hypertension?

MR. DELAFIELD: Same objections.

THE WITNESS: Not very many.
 

BY MR. POLLACK:

Q. Now, if treprostinil had a purity

prior to 2007 of percent on average, would 
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1 you agree with me that there's not a lot of

   
 

2 leeway there to go up? I mean, it's only fig

3 percent?

4 MR. DELAFIELD: Objection.

5 Calls for speculation. Mischaracterizes

6 documents and vague.

7 THE WITNESS: If a single lot ——

8 because that‘s all you can be talking about

9 a single lot —— was ' —-

10 depending on the assay and if it's the -—

ll the reference standard assay HPLC, it —— it

12 actually could be further away from 100

13 percent than fig because you're basing it on

14 a reference standard, which is not going to

15 be 100 percent.

16 BY MR. POLLACK:

17 Q. Well, if the reference standard is

18 not 100 percent, that raises the number; right?

19 MR. DELAFIELD: Objection.

2O Vague. Calls for speculation. Lacks

21 foundation.

22 THE WITNESS: No. What I said

23 was that that fig percent would be further

24 removed ~~ percent would be further 

25 removed from 180 percent. It would be less
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than percent from 100 because the 

reference standard is less than 100. So it

would be
 percent of the reference

standard, and the reference standard is not

100.

BY MR. POLLACK:

Q. Right. Okay. And actually that,

we've been talking about reference standards.

Reference standards are just a

standard, a known error, in all HPLC assay

processes?

MR. DELAFIELD: Objection,

Lacks foundation. Vague.

THE WITNESS: It's not a known

error. A reference standard has a known

purity.

BY MR. POLLACK:

Q. Okay. But scientists were well

aware about this issue of reference standards

and that the value you get in an HPLC assay

analysis, one of the sources of error in all

HPLC analysis was reference standard?

MR. DELAFLELD: Objection.

Vague. Lacks foundation.

THE WITNESS: That's not a
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source of error. That‘s inherent in the

assay, and it's related to the reference

standard and not the equipment or the

procedure relevant to the reference

standard.

BY MR. POLLACK:

Q. You're saying the reference

standard is not part of the HPLC procedure?

MR. DELAFIELD: Objection.

Vague. Lacks foundation.

THE WITNESS: No, because you

can do total related substances on an HPLC

and that's not a reference standard

procedure.

MR. POLLACK: I'm going to mark

as Ruffolo Deposition Exhibit 6 a document

formerly called UT Exhibit 2035.

(Document marked for

identification purposes as Ruffolo

Exhibit 6.)

THE WITNESS: Thank you.

BY MR. POLLACK:

Q. And Ruffolo Exhibit 5, is that one

of the documents you relied on in your

declaration?
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.A. Yes, it is.

Q. What is Ruffolo Exhibit 6?

A. The —— it's a guide to reviewers of

primarily CMC sections of NDAs on

chromatographic prOCedures of different types.

Q. Can you just very briefly explain

what a CMC is?

A. Oh, the chemical, manufacturing and

control section of a —— of an NDA. It‘s a very

large and major portion of an NBA.

Q. Right. Very briefly, can you

explain what‘s in the chemistry, manufacturers

and control section of a New Drug Application?

MR. DELAFIELD: Objection.

Relevance. It's outside the scope of his

declaration.

THE WITNESS: I‘ll do the best I

can, but it won't be 100 percent.

It will be the chemical

synthesis, the purification procedures, the

short—term stability, long—term stability,

purity, melting point, the packaging,

stability of the packaging, stability of the

API, stability of the drug product. Many

other :hings.

Page 198
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And, importantly, the validation

of every single assay done on every single

part of everything that 1 just mentioned and

the ones I didn't mention, including the

equipment and processes for cleaning

equipment, Cleaning rooms, cleaning. It‘s a
 

 

very detailed document.

BY MR. POLLACK:

Q. Descriptions of all the factories

and the equipment in the factories?

 
A. Descriptions and validation aw

MR. DELAFTELD: Objection.

THE WITNESS: ~~ processes used

for everything that comes in contact with

that drug and every analysis done on that

drug.

BY MR. POLLACK:

Q. You mentioned melting point as one

of the things that's included in the CMC

section.

Why do they have melting point in

there?

MR. DELAFIELD: Objection.

Vague. Relevance. Outside the scope of his

report.
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THE WITNESS: Melting point is

used as a measure of identity of a compound.

BY MR. POLLACK:

Q, How does that work?

MR. DELAFIELD: Same objections.

THE WITNESS: The FDA wants to

be sure that the compound that you say

youtve made is, in factr the compound you

say you've made, and so they include certain

spectral analyses. It could be IR,

infrared. It could be Raman spectroscopy.

It could be UV and —— and melting points.

Those are characteristics of

compounds that help the FDA confirm that

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

made.

BY MR. POLLACK:

Q. Okay. Do you know if the melting

point is affected by the purity of the

compound?

MR. DELAFIELD: Objection.

Relevance. Calls for speculation. Outside

the scope of his report.

THE WITNESS: There is a

relationship to purity and -- between purity
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[—
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950 Third Avenue, New York, NY 10022 (212)

and melting point and it's not an absolute

relationship but also crystal form,

polymorphs, amorphous forms, solvents,

crystallization of solvents, crystallization

procedure, all of those and other things

affect melting point.

BY MR. POLLACK:

Q. Okay. Let me just ask you.

if 1 have two solids that are the

same crystal form of the same drug and they

have different melting points, is there a way

to compare their purity based on the melting

points?

MR. DELAFIELD: Objection.

Vague. Calls for speculation. Outside the

scope of his report.

THE WITNESS: As I said, melting

point has a relationship to purity, but

melting point isn't purity. The FDA doesn't

accept melting point as a measure of purity.

BY MR. POLLACK:

Q. Sure.

A. And your question was, if you had a

drug with a higher melting point is it more

pure?

W
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Q. Well, I said, they‘re the same

crystal form.

A. Same crystal?

MR. DELAFIELD: Same objections.

BY MR. POLLACK:

Q. Yeah.

A. Yeah, in the same crystal form?

Perhaps, perhaps not.

Q. What’s the relationship —— you said

there‘s relationship between melting point anfl

purity?

A. Yes.

Q. What’s the relationship?

MR. DELAFIELD: Same objections.

THE WITNESS: Often higher

melting points have higher purities, but

that's not necessarily the case. And when I

reviewed all of the —— the Certificate of

Analysis sheets on the specs, you can see

many examples where higher levels of purity

didn‘t have a higher melting point.

BY MR. POLLACK:

Q. You didn‘t put an opinion in your

declaration on that, though; correct?

A. NC. As I said, my —— my task was
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to deal on long—felt need and so I didn't

comment on that.

Q. Okay:

A. But if I had, I would have

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

in fact, I believe is consistent with

Dr. Williams‘ assessments with melting point.

Q. You can look at Exhibit 6, Ruffolo

 
Exhibit 6. If you could turn to page 12.

And you reviewed this exhibit in

detail, right, before creating your opinion?

A. Yes, I did.

Q. Okay. You said first paragraph,

that first full paragraph, it says "with UVD  detectors."

A. I'm sorry. I don't —— I don't see

that. I must —— I‘m on page 12.

Q. Page 12.

A. Oh, there are two page 123.

Q. Ah, I'm sorry. Yes. I'm looking

at the one that's sort of typed at the bottom.

A. Okay, I have it. Okay.

Q. I think it also says ——

A. I'm sorry.

Q. ~— page 9 in the smaller.
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Yeah, I see it.

No, you're right.

A. Yeah.

Q. There‘s two —— there's two
 

different numbers on there so it's confusing.

A. Yeah. Okay.

Q. So it‘s the one that says P.12.

A. I see that. Okay.

Q. And you see there's a first full

paragraph that says “with UV detectors "

Is it —m well, let me ask you. UV

detectors. Those are the kind of detectors

that are used in HPLC assay analysis?

A. Oh.

MR. DELAFIELD: Objection.

Outside the scope of his report. Vague.

 
Calls for speculation.

THE WITNESS: Lots of different

types of detectors can be used with almost

any spectra mm spectra photographic.

BY MR. POLLACK:

 
Q. Sure.

A. So it's one of them.

Q, For example, in Moriarty, Moriarty

used a UV detection?
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A. Are you saying ——

MR. DELAFIELD: Same objections.

THE WITNESS: I don‘t remember

that.

MR. POLLACK: I got to do my own

work now.  
I'm going to mark as Ruffolo

Deposition Exhibit 7 a document formerly

 known as Exqibit 1004. It's an article from
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the Journal of Organic Chemistry by Moriarty

and others.

{Document marked for

identification purposes as Ruffolo

Exhibit 7.)

THE WITNESS: Thank you.

BY MR. POLLACK:

Q. And this is what we‘ve been

referring to as the Moriarty article?

A. Yes.

Q. And I think if you turn to the very

last page, it says mu I‘m going to create

ambiguity here, but the one that says page 13

in the bottom right—hand corner.

 
A. I see it, yes.

Q. It's also known as 1902.
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A. Okay.

Q. Page 1902 from the original

article.

Looking at page 1902, also known as

page 13, does Moriarty report there on the

purity of treprostinil that he made according

to the Moriarty process?

MR. DELAFIELD: Objection.

Vague. Calls for speculation. Outside the

scope of his report.

THE WITNESS: SO you‘re

referring to what? I‘m sorry.

BY MR. POLLACK:

Q. I just asked: Does he report on

the purity of treprostinil made by the Moriarty

process?

MR. DELAFIELD: Same objections.

THE WITNESS: There is a purity

of 99.7 percent listed.

BY MR. POLLACK:

Q. Okay. And does he say there that

it was done by HPLC?

MR. DELAFIELD: Same objections.

THE WITNESS: It says it was

done by HPLC.

P208

 

 
Elisa Dreier Reporti:g Corp., A U.S. Legal Support Company

950 Third Avenue, New York, NY 10022 (212) 557—5558

UT'EX.2058

SteadyMed v. United Therapeutics
iPRZOiS—OOOOS

|PR2020-OO769

United Therapeutics EX2006

Page 2644 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2645 of 7113

STEADYMED LTD., VS UNITED THERAPEUTICS CORPORATION,
Ruffolo, Robert on 08/19/2016 Page 207

] BY MR. POLLACK:

2

10

11

12

l3

14

15

l6

17

18

19

20

21

 

 

Q. Okay. And prior to that, does he

—— does he indicate that UV was used?

MR. DELAFIELD: Same objections.

THE WITNESS: Prior tO that.

Can -— can you ~-

BY MR. POLLACK:

Q. Just before the words ”HPLC." I'm

not —— I'm not trying to ——

A. Where HPLC is methanol -—

MR. DELAFIELD: Same objections.

THE WITNESS: ~~ 217 nanometers.

BY MR. POLLACK:

Q, You see the words "UV“ before that?

A. No.

MR. DELAFIELD: Same objections.

BY MR. POLLACK:

@- No, you don't?

A4 Oh, UV. I see. Yes, I'm sorry.

Q. Okay.

A. Yeah.

Q. Based on your review, can you tell

me whether or not he used UV detection for

HPLC?

A. Yes.
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MR. DELAFIELD: Same objections.

THE WITNESS: It appears he did.

BY MR. POLLACK:

Q. Okay. Let me ask you.

The analyses that United

Therapeutics did for HPLC analysis, do you knew

whether they used UV detectors?

MR. DELAFIELD: Objection.

Vague. Calls for speculation.

THE WITNESS: I'd have to, just

as with Moriarty, I'd have to —- I‘d have to

go back and check.

BY MR. POLLACK:

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

MR. DELAFIELD: Same objections.

THE WITNESS: I probably did. I

ion't remember. IL would be common to do

 
that( but I don‘t —— I don't remember.

BY MR. POLLACK:

Q. What about in the '393 patent? Do

 
you know whether they used UV detection?

MR. DELAFIELD: Objection.

Vague. Outside the scope of his report.

THE WITNESS: (Reviewi:

document). Unless you see it listeé
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someplace, I don't see it, but I'm, you

know, I could read the whole thing to find

out, and I don‘t know if it says.

BY MR. POLLACK:

Q. Yeah, I haven't seen it. I was

just wondering ~—

A. I don't —— I don't know.

Q. —— if you had any knowledge.

A. I don't know.

Q. Okay. What about when United

Therapeutics looks at total related impurities?

 
Do you know whether they‘re using UV detection

for those impurities?

MR. DELAFIELD: Objection.

Vague. Calls for speculation. Outside the

scope of his report.

THE WITNESS: I don't know.

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

recall.

BY MR. POLLACK:

Q. But it would be fairly typical to

use UV as a detection?

A. It would ——

MR. DELAFIELD: Objection.

Vague. Calls for speculation.
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