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melts at 104, and I think the Phares melts the 107.

So I'm not certain.

QO Okay. Now, the Phares reference,

that's -- that's a patent application written psy

people at United Therapeutics; right?

A Yes.

Q Okay. Did you ask anyone at United

Therapeutics: Hey, do you have informalion about

that particular Form B that you made in the Phares

patent?

A No.

Q But you knew they -- if amyone had that

information, it would be United Therapeutics; right?

A Presumably.

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

that information; richt?

A No.

Q Right. Amd if they were different --

right? -- 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 what's stated in the

documents . UT Ex. 2089

P.189 SteadyMed v. United Therapeuti
[PR2016-00006
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Q Theat you received.

A Yes.

Q And you didn't ask for any further

information on this issue?

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

to.

Q So we were looking at the patent,

Exhibit 1001, also known as "Williams Deposition

Exhibit 3." I want to go Lo Lhe next paragraph that

begins with, "At this stage .. ."

Do you see that paragraph? In column 12.

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

Q It's about line 53.

A Hmm-hmm .

Q T'll read it into the record so we know

where we are?

A Okay.

QO It Saye, "At this stage, if the melting

point of the treprostinil diethanolamine salt is

more than 104 degrees C, it was considered polymorph

B.*

Did I read that correctly?

A That's what it says.

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

they are identifying whether a treprostinil
P.170 SteadyMed v. 

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

U.S. Legal Support Company
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diethanolamine salt is Form B by its melting point;

richt?

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 melzing

point is a signature for Form B. |
A Tt's one characteristic, physical

property, yes.

Qo 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 1s

going to be much more diagnostic.

0 Okay. I'm just asking: What does this |
sentence say?

A Well, it says, "At this stage if melting |
point of the treprostinil diethanolamine salt is |

more than 104 degrees, it was considered polymorph

B." That's what it says.

Q Okay. Let me ask you this: The people

at United Therapeutics, they krow how to take PXRDs; UT Ex. 2049
P.t71 SteadyMed v. United Therapeuti¢s

IPR2016-000G6
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right?

MS. HASPER:

THe WITNESS:

that in in-house,

 
another lab that has deep expertise in this or not.

IT don't know if they do it in-house or not.

know.

BY MR. POLLACK:

Objection.

T'm not sure if they do

or if they contract that out

Speculation.

to

IT agontt  Q Okay. They have access to the technique;

ridght?

A sure.

Qo We saw in the Phares reference, they have

a PKRD for Form B; right? |

A Yes. |

QO So presumably, they did a PXRD of what

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

right?

MS. HASPER: Same objection.

THE WETNRFSS: You're asking me

they did a PXRD?

BY MR. POLLACEK:

QO Yeah.

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

not in here.

 

presumably

QO There's no data in here. UT Ex. 2099
P.1f2 SteadyMed v. United Therapeutt

_IPR2016-00006

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 2300 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2301 of 7113

n

10

ai

13

14

15

16

17

18

193

20

21

23

24

25

STEADYMED vs UNITED THERAPEUTICS CORPORATION
 

 

 
 

WILLTAMS, ROBERT on 08/26/2016 Page 173

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 cpinion?

A I don't have an opinion.

O One way or the other?

| Okay. I mean, the people al United
| Therapeutics, they're not amateurs at these
| techniques; right?
i MS. HASPER: Objection. Scope.

BY MR. POLLACK:
i

QO You don't know? |
A To don't know.

QO Okay.

A We've been going for another an hour,

could we possibiy have a break?

THE ViIDECGRAPEER: This ends media No. 2

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

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

{Off the record} |

THE VIDECGRAPEERR: 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. POLLACKE: I'm going to mark as :

Williams Depogsilion Exhibil 18, a Guidance for UT Ex. 2086
P.173 SteadyMed v. United Therapeutics

Blisa Dreier Reporting Corp., U.S. Legal Support
959 Third Avenue, New York, NY

iPR2016-00006

Company (212)557-5558
10022
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Industry from the FRA titled, "ANDAs:

Pharmaceutical Solid Polymorphism. "

(Exhibit 18 marked)

BY MR. PCLLACK:

Q I'm going to represent to you, this

wasn't attached te your report. But I'm wondering

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

; course of your varicus ANDA litigations or

| consulting?

| A Not that I can recall.

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

to me whak is -- what this document is?

A No.

 
QO Okay.

A I've never seen it before.

 
Q Sure. Do you knew what a Guidance fox

Industry is -- I méan -- from the FDA?

A I've geen FDA guidance things. These are

things the FDA puts out to help pharmaceutical

companies jump through all the hoops with the FDA to

get approval .

Q Okay. And I'm right -- this one is about

pharmaceutical solid polymorphism?

MS. HASPER: Objection.

THE WITNESS: That's what it says. UT Ex. 2099
P.174 SteadyMed v. United Therapeuti¢s

IPR2016-00006
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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. POLLACE:

QO 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 Len 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.

0 Have you looked at ary either ICH or FDA UT Ex. 2059
P.175 SteadyMed v. United Therapeuti¢s

__. |PR2018-00006
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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:

 
OQ Okay. Let me ask you just to turn to

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

guidance setting forth specifications for polymorphs

in drug substances for solid, aral, and suspension

dosage-form products. |

And you see that in the first square, the

question is: Ts there a polymorph specification in

the USP -- the USP -- that's the United States

Pharmacopeia?

A Pharmacopeia.

Q What is the United States Pharmacopeia?

A Oh, it's a compendium of drug substances

that is indexed and catalogued by this organization.

Q Okay. And the organization which is

known as the "USP"; is that right?

A £ think so, yes.

Oo The USP puts in specifications for each

drug substance, including things like purity,

crystal form, melting point -- is that your

understanding? UT Ex. 2099
P.176 SteadyMed v. United Therapeutics

IPR2016-00006
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A ZE dgon't recall off the top of my head

exactly what cata's in there.

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

A tr have.

Q Okay. What do you recall from your use

of itP What that -- what is in there?

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

so I don't exactiy remember.

QO Okay. About kow long did you look at

one? |

A i con't remember.

QO 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.

 
T looked at those, but those are ancient. |

Q Okay. Have you ever looked at the

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

for treprostinil?

A Yeah.

Q And there's also one for treprostinil

diethanolamine salt; correct?

A I guess so. I'll take your

representation.

G Okay. You haven't looked? UT Ex. 2089
P17? SteadyMed v. United Therapeuti¢s

IPR2016-00006
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1 A No.

2 Q Okay. Ncw, you see here, one of the

3 things that the FDA asks the ANDA applicant to do is

4 to look if there's a polymorph specification in the |
5 USP, and then it says, for example, "melting point." |

6 Do you see that?

7 A Yeah, I see that.

8 MS. HASPEFR: Objeclion. Scope,

3 BY MR. POLLACEK:

10 Q So melting point is one of the things the

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

12 that they give as an example as associated with a |

13 polymorph. Do you see that? |

14 MS. HASPER: Same objection.

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

1é example." |
17 BY MR. POLLACE:

18 Q There's olher things; right?

19 A Certainly.

20 QO Right. But melting point is the one that

21 they gave in this document?

22 A As an example.

23 MS. HASPER: Same objection.

24 BY MR. POLLACK:

25 Q Because melting point is something that UT Ex, 2058

P.178 SteadyMed v. United Therapeis. IPR2016-00095
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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 --

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

that appeared in the International Gournali of

 
Pharmaceutics in 2006. /

(Exhibit 19 marked) |
BY MR. POLLACK: !

Q Let me ask you: Is Williams Depositicn |

Exhibit 19 an article you relied upon in your :
Declaraticn?

A Yes.

Q Okay. Do you have any idea how to

pronounce the author's first name?

A "Adhiyamar."

Q Okay. We'll call this the Adhiyaman

article?

A Okay.

QO Okay. Now, in the Adhiyaman article, we

gee -- I think my understanding of this -- or at UT Ex. 2099

P.17o SteadyMed v. United TherepuisIPR2016-00098 

Elisa Dreier Reporting Corp., U.S. Legal Support Company (212)557-5558
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least of your opinion of it -- is that there are a

number of crystals of certain chemical called

 

"dipyridamole"? Is that a decent pronunciation of

it, or how would you pronounce that?

A "Dipyridamole."
 

0 Okay. And they're all made in different |
soivents; is that fair?

A Yes.

QO Okay. And each of them has a different

PXRD pattern; is that fair?

A I think that's what they're illustrating

in the article, yes.

Qo Okay. TIen't it correct that a different

PXRD pattern means that the crystal has a different

three-dimensional structure in a solid form?

A Yes.

Qo Okay. So each of these is really a

different crystal form of the same drug; is that

fair?

A t think that's fair.

Qo Okay. So what we learned about in this

article is sometimes when you use different

 
solvents, you get different crystal forms of the

same drug; right?

A Yes. UT Ex. 2039
P.180 SteadyMed v. United Therapeuties

IPR2016-00096 

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

950 Third Avenue, New York, NY 10022
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Q Okay. Seo there's nathine in here saying

that two crystals that have the same crystal form

anc same PXRD structure made from different solvents

are different?

MS. HASPER: Objection.

the document.

THE WITNFSS: Please state your question

one more time?

BY MR. POLLACK:

Q Sure. Sure.

So there are no -- let me make

following clear: There ere no examoles in Williams

Deposition Exhibit 19 of two crystals having the

same PXRD pattern but which are different crystal

forms.

Mischaracterizes

che

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

Q Sure. There are no examples in Williams

Deposition Exhibit 19 of two crystals, made with

different solvents, having the same PERD pattern but

different -- but are different crystal forms?

A I'm 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 UT Ex. 2098

Elisa Dreier Reporting Corp., U.&.
950 Third Avenue,

P.184 SteadyMed v. United Therapeuti
IPR2018-000  

Legal Support Company (212)557-5558
New York, WY 10022

IPR2020-00769

United Therapeutics EX2006
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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.

QO 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.|

Qo So your Lestimony today is, I can have --

let me ask you this: Tf TI 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 wilh Lhis

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:

9 Sure. You're saying there can be errors

in the measurement? UT Ex, 2059

P.182 SteadyMed v. United Therapeutics
IPR2016-00006 

Blisa Dreier Reporting Corp., U.S. Legal Support Company (212)557-5558
950 Third Avenue, New York, N¥ 10022
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A Yes.

0 Fair enough. Okay.

But assuming that the appropriate scan

rate is used and appropriate sample sizé is used and

all of those chings are the case, will two crystals

which have the same PXRD pattern have the same

melting point?

A ZF don't know if that's ubiquitously true.

T wouidn't agree with that.

Q Do you not know, or do you formally

disagree with that?

A I disagree.

Q Okay. De you have any -- is there

anything in this article that supports your opinion?

A Well, the conclusion is that -- it says

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

erystallization conditions" --

Q Read that slowly.

A Sorry.

"Tr conclusion, it can be said that the

erystallization conditions and the medium used have

a major effect on dipyridamole crystais habit

 
modification under ambient conditions. The crystals

showed significant. changes in the shape, size,

meiting points, dissolution rate, KRD patterns and

 
UT Ex. 2098

P.183 SteadyMed v. United Therapeuti¢s

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

IPR2018-00096

(212)557-5558
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DSC curves."

And I quoted that in my --

Oo But here, they pointed ovt 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 KRD patterns?

A Hmm-hmm.

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 |

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

this myself. :
o Okay. |
A So what you're trying to say is just |

simply not ubiquitously true.

Qo Okay. Do you have any literature or any

papers -- other thar your own personal anecdotal

experience, do you have any scientific literature or

papers that support chat opinion? UT Ex. 2089
P.184 SteadyMed v. United Therapeutics  

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

IPR2016-00006

(212) 557-5558

IPR2020-00769

United Therapeutics EX2006
Page 2312 of 7113
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A I'm sure I could find it if I was asked

to, but that was based on my own experience.

Oo Okay.

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

It's happened numerous times.

Q Okay. But as part of this proceeding,

you didn't look for any papers that supported that

opinion?

A Well, I think the main point here is that

you can't compare the polymorph form and Phares to

what's in the '393. That was the main underlying

theme here.

Q Right. But your opinion on that was

baged on the idea that tne same polymorph could have

two different melting points; correct?

MS. HASPER: Objection. Mischaracterizes

the document and the testimony.

 
THS WITNESS: I mean, what's

characterized is the same polymorph -- or what's

called -- but there wasn't enough information to

ascertain that that was the case.

BY MR. POLLACK:

QO The people who called it the same

polymoroh, that's United Therapeutics?

A Okay. UT Ex. 2099
P.185 SteadyMed v. United Therapeuti¢s

_ AP R2016-00096
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Q The people you're working for; richt?

A That doesn't mean they're infallible.

0 Okay. It wasn't -- it wasn't me; right?

A No

QO Tt wasn't Dr. 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:

Oo That's not what fF asked you.

I said, do you think they made a mistake

in identifying the polymorphs of each of those

papers? United Therapeutics made a mistake?

MS. HASPER: Objection. Mischaracterizes

testimony. Asked and answered. |

THE WITNESS: I cannot be 100 percent

certain.

BY MR. POLLACE:

QO Okey. You didn't do anything to

investigate whether they made a mistake in
P.186 SteadyMed v. United Therapeuti

IPR2016-000G6
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| A What's Exhibit 1001?
| Q Exhibit 1001 is the '393 patent. Tris
: also known as "Williams Deposition Exhibit 3."
| A Okay.
| oO I'd like you tc look at claims in the

'393 patent. Do you see anything in there that says

what scale the reaction is being carried out at?

A No.

Q Okay. Sa the reaction covers any scale;

right?

A Certainly.

Q Could be bench; laboratory reaction, like UT Ex. 2059

 

identifying those two polymorphs?

A No. I just have the documents as they

read.

Q And the documents called both of those

"polymorphs Form B"?

A Yes. Made under different conditions,

and Phares doesn't provide any information on

solvent that was used, scale, source of the

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

there.

QO You know, you've brought up the term

"scale" several times in Lhis deposition. Looking

back at Exhibit 1001, is there anything --

P.187 SteadyMed v. United Therapeutics
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Moriarty did in his Journal of Crganic Chemistry

| article?

| A Yes.

QO That could be included -- and it could be

a large clinical batch; correct?

A Yes.

Q Okay. Let me go back to the Phares

reference, Exhibit 1005, known as "Williams

Deposition Exhibit 16." If you could Lurn to

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

 
mé@ be a little more specific.

Page 42 in the lower right-hand corner of

the document, original page 40 of the reference --

A Yes. I'm there.

Q Okay. » Io 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.

P.188 SteadyMed v.
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QO Okay. And now, what's -- to the right of

the arrow with the letter "H," that's the mirror

image of the -- gome of the compounds that are shown

in claim 9 of the '393 patent; is that richt?

A So which -- which structures are you

asking me to compare?

Oo Yeah. Let's take a look at -- there's a

structure called "5" in claim 3g.

 

A Okay. That's the so-called "benzindine |

triol." !
Q Hmm-hmm. And is that structure and |

claim 5 -- is that the mirror image of the structure |
on page 42 also known as "46," in the lower

right-hand corner?

A That would be 11-B where R is H. That

would be the mirror image of the benzindine 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

faix?

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

little (ii) part?

A Yes.

I

Q Okay. Those are two separate steps in UT Ex. 2098
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(1); right?

| A Yes.
| Q Okay. And the first step -- the
: letter -- single (1) step where it says, "CL,"

"CH2," "CN," and then it says "K2," "CO3" -- is that

the -- is that the alkylating step like is done in

 step (a) of claim 9, except for the mirror-image

compound?

 
A Yes.

0 Okay. And then there's a step where it i

Says "“KOHCH30H 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."

(Exhibit 20 marked) UT Ex. 2099
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BY MR. POCLLACK:

Q You've reviewed this document in

preparation for this deposition and for -- in

preparing your Declaration; correct?

A Yes.

oC I think we discussed earlier that

according to this document -- if we turn to the

document called "Page 345" in the lower right-hand

corner. I think we discussed earlier how for the |

treprostinil diethanolamine sait, that's what's

presented at the top of the pace -- the salt?

A Yes.

Q Okay. And then below that is the free :
acid? |

A Yes. |

Q Okay. And we see in the free acid, the

impurities are 0.2 percent; right? Tetal related

substances.

A No.

Q Oh, I'm sorry. What is the impurities by

HPLC for total related substances for the

treprostinil free acid on the Walsh Declaration?

A Oh, you were asking me about the salt,

which is .1 pertinence. i

Q I'm sorry. Misspoke, phen. Twas not -- UT Ex. 2059194
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okay - |

Want to do the salt first or the free :
acid? :

A You're asking the questions. :
Q Okay . |
A You pick the order. !
0 All right. Let's do the free acid. |
A Okay. :
0 Am I correct that the total related |

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.

Qo Okay. So, in fact, there are -- well,

 
let me ask you this: The treprostinil free acid,

it's made the same way as the diethanclamine 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 Yeas. i

Q And, in fact, the spec, even, for
 
 treprostinil free acid made using the step (d} is UT Ex. 20
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actually set ta not more than 3 percent. Do you see

that?

A Yes.

Qo And for the salt, the level of impurities

 ils 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 imourity 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 3AU$0. All the others have been

eliminated. And when you treat the salt with acid,

the impurities that mow come back are the two

dimers: 750W93, 751W93; and the ethyl ester.

And that's because those are formed by

 

 UTEx. 2099
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acid-catalyzed self-condensation to make the two

dimers, and the tiny residual amount of ethanol that

was used to recrystallize the diethanolamine salt

forms a small amount of the ethyl ester.

Q Okay. If you could turn to -- we had an

exhibit we were looking at before, Williams

Deposition Exhibit 14. That was a letter from the

FDA.

A Okay. I've got the letter.

Q Tf you could turn to the second page of

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

the bottom. Tf 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,

UT1I5C 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 know

that; right?

A Okay. I actually -- I dontt remember 
that that's the code name. Here in this -- Walsh

 

UTEx, 2099
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Declaration it's called "UTW-11-0327." So --

G You're not familiar with the code name

"UTL5C" trom the documents?

A

real --

Q

recall 
A

| 9

formulation."

sells an oral treprostinil diethanolamine salt drug?

A

| Q

diethanolamine salt?

like benzindine triol, the diethanolamine salt.

what UT15C wae. It saye, "This new process

Was necessary for the production of our UTCLS5C API"

-- "API" stands for "active pharmaceutical

ingredient"?

| refresh your recollection that UT15C is treprostinil

 I mean I didn't -- I saw UT15C. I was

I focused more on the more explanatory names

Maybe this next sentence will help you

Yes.

-- "for investigational oral

Are you aware of that United Therapeutics

 
Yes.

Okay. Reading this now, does that

A Yeah. |

oO Okay -

A Thac's fine.

( Q Okay. Wow, it says here that, "The data

in table 5 from the validation repork" -- which UT Ex. 2099
P.195 SteadyMed v. United Therapeuti¢s
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apparently has a number, -- "showed several 

impurities detected at low levels, below the ICH

 identification limit of percent. These 

impurities are not carried through to the final API

treprostinil as described below."

Did I read that correctly?

A That's what it says.

Q So here, what they're saying is, there's

a bunch of impurities in treprostinil diethanolamine

salt. And those ones are not carried forward to the

free acid. Did you see that?  A Okay. I see that.

QO Okay. T'm not mischaracterizing that --

right? -- that's what they're saying?

A That's what it says.

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

they're telling the FDA is, the treproestinil free

acid is cleaned of ail these impurities by the acid

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

impurities and claims that the diethanolamine salt

 igs purer than the free acid.

Do you see that?

MS. HASPER: Objection. Mischaracterizes

the documents.

THE WITNESS: So in Walsh's Declaration, UT Ex. 2089
P.196 SteadyMed v. United Therapeuti¢s
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there are unidentified impurities. Se -- se I gan

only assume that that's what this is referring tc.

BY MR. POLLACK:

QO Were, it shows that there are several |
impurities. Deo you gee 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. So in the Walsh Declaration, it |

says, “unidentified impurities," plural. |
QO 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 ICH identification limit

of 0.2. That doesn't say they're below the .05

identification limit where you don't have to report

them; right?

MS. HASPER: Objection. Mischaracterizes
 

 

the documents.

P.197 SteadyMed v. United Therapeuti¢s
IPR2015-000G6 

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

950 Third Avenue, New York, N¥ 10022

IPR2020-00769

United Therapeutics EX2006
Page 2325 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2326 of 7113

 

STEADYMED vs UNITED YHERAPEUTICS CORPORATION

WILLIAMS, ROBERT on 08/26/2016 Page 198

 

 

THE WITNESS: Okay. I haven't thoucht

about this. You know, I haven't --

BY MR. POLLACK:

Qo That's why I'm asking you to think about

it now.

A Okay.

MS. HASPER: Objection. Beyond the scope

of his report.

THE WITNESS: You know, I'd have to think

about this deepiy and figure out what the

significance, if any, of that is.

BY MR. PORLACK:

Q Okay. You agree with me they're saying

 here -- reading this sentence fairly, that there are

a number of impurities that are above the .05 level

 
but below the .01 level which are in the salt, and i

those are being cleaned out by the acidification

process.

MS. HASPER: Objection. Mischaracterizes

the --

BY MR. POLLACK:

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

MS. HASPER: Objection. Mischaracterizes

the documents.

THE WETNESS: So I'd have to think about UT Ex. 205¢

P.198 SteadyMed v. United Therapeutiss_ IPR2016-00006
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this, but I -- I actually -- anyway, I'd have to

think about it.

BY MR. POLLACK:

Qo What were you going to say?

A I'd need more time to consider.

Q You agree with me there appears to be

some contradiction here between what Walsh is

presenting and what is being presented to the FDA in

 
Exhibit 2006?

MS. HASPER: Objection. Mischaracterizes

the testimony and the documents. Also asked and

answered.

THE WITNESS: Yeah. I wouldn't -- I -- I

don't have an opinion on that. So --

BY MR. POLLACK:

Q You have no opinion, one way or the

other?

A I have no opinion.
|

QO This isn't something you Icoked at in  

 
 

 
 

Forming your opinion for this case?

A No.

Q Let me agk you: What kinds of impurities

that would be in the diethanolamine salt would he

cleaned out by the acidification step?

MS. HASPER: Objection. Foundation. UT Ex. 2049
P.199 SteadyMed v. United Therapeuli¢s
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THE WITNESS: You know, I coula 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

Eor the treprostinil diethanolamine salt?

 A T'm not -- I didn't follow you. I'm

sorry, ccunselor.

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 fer the diethanolamine salt.

 
MS. HASPER: Objection. Mischaracterizes UT Ex. 2099
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the document.

THE WITNESS: Well, those presumably

could be unidentified impurities, because there's

.O7 percent that are in the salt that are not

detected in -- or there's -- there's "ND" for

unidentified impurities in the final acid. So --

BY MR. POLLACK:

Q If we have, let's say, just two

impurities that are above the .05 nonreporting level

for ICH, that already gets us to above .1 -- right?

~- .1 and above in total unidentified impurities?

A I'm not guite following your question.

 
QO Here, it vefers 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 .1 -- or presumably, if they

were below the .05 level -- right? -- for ICH -- in

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

that would have been mentioned.

So there are several impurities that are UT Ex, 2049
P.201 Steady Med v. United Therapeutics
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below .1 but above .05. If wa just have two of

those, that's already going to put us greater than

ooint .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 .07 percent, I can't say anything.

BY MR. POLLACK:

Q ALL right.

A l'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

 
oreviding 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 ingide 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. UT Ex. 2059
P.202 SteadyMed v. United Therapeuti¢s
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Ane 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. POLLACE:

Co 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.

QO Well, we saw earlier -- right? -- there's

percent that's corrceborated by 46 samples;

MS. HASPER: Objection. Mischaracterizes

the decument.

THE WITNESS: I mean, LI haven't done the

comparison. You threw, like, a spreadsheet in front

of me and --

BY MR. POLLACK:

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

every number is correct.

A Till -- you're asking the questions. Not

me.

Q Okay. Let's co 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.

THE VIDEOGRAPHER: We're off the record. 

The time it 3:37 P.M.

{Ott the record}

THR VIDECGRAPHER: We are back on the

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

BY MR. POLLACE:

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 ag "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

 
UT Ex. 2099
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on the computer, examine th

the data you reported in yo

Appendix A or any other pla

calculation is correct.

Ms. HASPER: Obj

the testimony.

Also, I've previ

i to the use of

: maintain that objection at
| And also,

enter a standing objection

questioning regarding this

to keep making it.

MR. POLLACK:

MS. HASPER: Ail

THE WITNESS:

to see this again.

BY MR. POLLAC#:

You didnQ Okay.

A I did not.

Qo Let me ask you: 
correct?

A I haven't had a

them. Se, no, I don't trus

this electronic exhibit.

if counsel would permit,

That's fine.

And,

em, and compare them to

ur Declaration in

ce and verify that the

Mischaracterizesection.

ously lodged an objection

I'm going te

this time.

I'll

to the entire line of

 
exhibit so I don't have

right.

actually, I Gidn't ask

et ask to see that again?

Do -- so I had asked

you -- do you trust that these calculations are

chance to look through
i

UTEx. 2049
SteadyMed v. United Therapeutits

IPR2016-00006

t them.
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o Okay. Well, now you have a chance to

look through them. Why don't you take a look

through them and see if you trust the calculation.

A Can IT use this -- so these supposedly

correspond to entries on Exhibit A.

 
oO That's correct.

A Is that right?

oO Yes. Except we've removed the first ten

as we've Giscussed.

A Okay. So we started there. Okay.

First of all, I'm -- I have not seen

®imolied impurity." That was nowhere in my charts.

Q Okay. You have seen "total related

supstances," though?

A Yes.

0 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 |

suptracting total related substances?  
A Yes,

Q Okay -

A So this first one has a -- what the

results are -- that 1.0 -- that's 1 percent -- that

was in the second to last column cf this; right? UT Ex. 2049
P.206 SteadyMed v. United Therapeuti¢s

IPR2076-00096 
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— ~

Qo Yes.

A And so your implied impurity is 100 minus

1, so 39, That's what that second --

0 Correct.

A ~- entry means?

9 Yes.

A Ane that's the source document.

Q Is there another name, other than

"implied puricty,'" that you would like to use?

A Not -- no. ££ don't have any other fancy

name for this.

Q Okay. That caiculation was done

| correctly; right? |

| A Yeah. So Assay Purity -- where did that :
! number come from? |
| Q That is from the original Certificate of
| Analysis. |
! A Ah. So where are those? |
| QO That is Exhibit 2036, which is among
| your --

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. UT Ex. 2099
P.207
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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 criving glasses. |
| QO A printout of the spreadsheet?
. A Yeah.
: QO Yes. We have -~

THR REPORTER: Would this help

: (Indicating) ?
| BY MR. POLLACK:
: Q EE you leck, there's a Deposition |
: Exhibit 10 in your decuments. Williams Depositicn !
| 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, 2099

P.208 SteadyMed v. United Therapeuti¢s
__ IPR2016-00095
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QO 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 Iounderstand 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 -- okay. (Mumbling} .

THE REPORTER: Sir, piease don't mumble.

 THE WITNESS: Okay. I'm sorry. I'm just

going through this, one entry at a time.

(Brief pause while witness works with

exhibit}

 
BY MR. POLDACK: 1

 
 

QO Dr. Williams, those two we haven't aqiven

you that exhibit yet -- why don't you finish the --

A The yellow? Okay. |

Qo Yeah. When you Finish, we'll give you

those two as well.

A Okay.

(‘Brief pause)

MS. HASPER: Counsel, while Dr. Williams UT Ex. 2059

P.209 SteadyMed v. United Therapeuti¢s
iPR?2016-00006 
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18 still looking at the document, I'd like to take

the time to nake this statement on the record that,

previously, you made the representation that the

electronic document was the same as the printouts

that hac bean 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 gee geveral -- at least a few

changes -- differences between the electronic

version Lhal you provided to me and the document.

So T'm going to be maintaining my

objection to the entirety of Exhibit 13.

THE WITNESS: So TF did ail the ones from

here. 2036.

BY MR. POLLACK:

Q And you have two more to check; right?

A IT think there were four -- four.

oO Which ones do you still want to check?

A So there's 20191, 20201, and 20302 and

20303 -- oh, wait. The -- oh, these, EF can get from

here. I'm sorry.

Q Okay.

A Two, yeah. het me pull these off here

while tive got this document open.

Page 210
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1 Qo Yeah.

z (Brief pause)

3 A Okay. dust the remaining two. i

4 MR. POLLACK: Okay. We're going to mark |

5 as Williams Deposition Exhibit 21 a document known

5 in the case as "Exhibit 2053."

7 (ixhibit 21 marked)

5 BY MR. POLLACK:

9 Q Dy. Williams, is this the Exhibit 2053

19 you relied on in listing batch data in your

LL Appendix A? :
12 A Yes. :
13 (Brief pause) |
14 All right. So I've finished checking

15 them.

1s Q Okay. Let the recora reflect you spent

17 more than 30 minutes checking them.

18 A Okay.

19 Q Okay. And you checked every single data

20 point; right?

Al A I did. |

22 Q Okay. You didn't spot-check them. This

23 is a check of every single point?

24 A Right. Yes.

25 Q Okay. What -- did you see any mistakes UF Ex. 2089
P.241 SteadyMed v. United Therapeutics

IPR2016-00006 
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or differences?

A Yes.

Q Okay. Which ones did you see?

A So entry No. 16, which was UT lot --

UT1I5-000901. And the discrepancy apparentiy comes

from the actual batch record from Exhibit 2036, has

total related substances at .5, and thus the -- your

implied purity ig 99.5 instead of 100. Ande I think

it's because on the other document -- which was a

summary at page 19 --

QO 2053?

A Right. -- 2053 at page 19 for that

-lot $01, it's listed as .05 percent. So this is

probably a typo (Indicating}; and this is probably

accurate (Indicating), the original scurce document.

 

Q Let's -- take a look at the entry on here

for -- this is lot -- which one? UT15-00901?

A Yes.

0 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, IT actually -- my -- I can't see UT Ex. 2089
P.212 SteadyMed v. United Therapeuti

IPR2016-000G6 
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that.

Q You can look -- why don't you take a look |
up there on the big screen. |

A Okay.

Q Can you see it there?

A Yeah.

QO Okay. And so you see that on Excel, we

set the number -- the digits with one decimal

place -- right? -- on Lhe printout?

A Okey. 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?

A O.5.

QO Oh.

A While you're checking that, could I take

a short break?

MR. POLLACK: 5ure.

| 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 BLM.

| MR. POLLACK: Okay.

‘ff UT Ex. 2059
P.213 SteadyMed v. United Therapeutics IPR2045-00006
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BY MR. POLLACK:

Q So we just -- you just said that entry 164

should be changed to .5; is that right?

A Yeah, I believe that's correct.

QO 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:

QO So now it says, ".5"; right? Pair

enough?

A Okay.

QO Okay.

A You have to change the number below it.

QO Oh, okay. There you go.

All right. Any other changes?

A Yes.

@) Okay.

A So I founda for entry 33 --

Q Okay.

A -~ UT15-020202 --

O Okay.

Page 214
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A -- what was reflected -- T 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. Again, that may be --

Q Row 33, you're saying?

A Yes.

QO Okay.

A T didn't cross-check to this pigger

soreadsheet, which is maybe where that number came

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

(Indicating).

QO Okay. So we should chance that number,

too, Erom .6 -- do we know which one is correct?

 
Whether it's 2036 or 2053?

A Well, it's -- I think -- this is a

 
summary spreadsheet. So I -- I think it's probably

better to rely on the Certificate of Analysis.

Qo Okay. So you're saying, this value, I

should change from .6 to .2?

A Yes.

QO Do you want to look on the screen?

Okay. Shall I do that?

Any other changes? UT Ex. 2099
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zB Yes. I aiso found errors on entry

UT15-030401.

Q

A

Q

Okay.

And --

Okay. What should the value be in

On the 2053 document, it has .5.

Okay.

And on the Certificate of Analysis,

Okay. Shall we change that one to

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

 

43,

your

it's

.6°?

are

due to taking numbers from 2053 instead of 2036; is

that right?

A

Q

That seems to be the case.

Is that change that I made, is that 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.

QO Okay.

A And entry 55, UT-15021201 -- the Assay

Purity is 100.5, and it says 100.4.
P.216

Page 216
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0 Okay. So do you want to do this change,

or do you want me to do it?

A You operate the computer.

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

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

making this change correctiy?

A Yes.

Qo Okay. Okay. All right. Were there any

other changes?

A Not -- not that I could find.

QO Okay. Now -- sc now we've made all those

changes to the spreadshect.

Can you verify for me what -- that the

average and standard deviation were calculated

correctly? We can show you here how that's done.

The average.

A Right. Int says,  

Q Do you see up in the calculation section

how that's calculated up at the top?

 
A Yeah. It's just summed and averaged in

Excel.

Q is that the correct way to do it?

A Yeah.

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

this calculation now that we've made the corrections UT Ex. 2049

P.217 SteadyMed v. United Therapeuti¢s
IPR2016-00095 
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1 you pointed out?

 

 
 

2 A No.

3 Q Okay. So you'd agree with me that the --

4 for the HPLC assay, the value of § for the

5 average 1s correct?

6 A Appears to be.

7 0 Any qualms or disagreements about it?

8 A No.

9 Q Okay. And just checking the -- just want

16 to make sure I've calculated the standard deviation

11 correctly. You see the calculation formula up

12 there? :
13 A Yes.

14 Qo Okay. Is that a correct way to calculate :
15 the standard deviation in Excel? |

16 A I'm not familiar, because TF don't do

17 that, so --

18 QO Okay. You haven't used that function,

19 standard deviation, in Excel?

20 A No. = just don't do that in my normal

21 course of work. So --

22 Q Okay. Okay. Any reason to doubt that

a3 that's the standard deviation?

A No.

Q Okay. So now that we've -- now that UT Ex. 2049 

P2188 steadyMed v. United Therapeuti¢s
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you've checked every sincle data point and looked at |
the calculations, you agree with me that this

calculation of the purity is fair and accurate?

A The overall purity. But this does not

reflect impurity orofile.  QO Yeah. I understand. I'm just talking

about the overall -- the level cf purity.

A ¥es-

Qo We don't have anything even in this chart

about the impurity profile; correct?

A That's right.

Q Okay. And so it ia correct that for the

samples from Exhibits 2036 and 2033, the 46 samples,

the average level of purity was percent for the 

samples made under the Moriarty process?

value, that is 

consistent with the value that Moriarty reports in

his Journal of Organic Chemistry article?

A They're the same numbers.

Q Turn back to your Declaration. I'd like

you to turn to paragraph 63 in there. That's

Williams Deposition Exhibit 2. And I think here

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

"oroduct"; is that right? UT Ex. 2059
P.219 SteadyMed v. United Therapeuti¢s
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| A Yes. In the context of the '393 patent.
| oO And you submitted some articles that you

wrote where you used the term "product"; is that

correct?

A Yes.

| 2 Okay. None of those articles are

anything to do with treprostinil and everything elise

in the '393 patent?

A No. Different molecules.

MR. POLLACK: I'm going to mark as

Williams Deposition Exhibit 22 a document attached

to Dr. Williams's Declaration that was known as "UT

Exhibit 2028."

! Tt's an article by Dr. Williams in the
| Journal of Organic Chemistry entitled, "Synthetic

| Studies on Et-743, Assembly of the Pentacyclic Core

and a Formal Total Synthesis."

(Exhibit 22 marked)

BY MR. POLLACK:

rely upon for your use of the term "product";

correct?

A Yes.

QO And I believe the use of the term
 
 

oO Now, this is ome of the articles that you

"product" that you rely on is on the very first page
P.220 SteadyMed v. United Therapeuties
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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."

Ts 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 gources," what does that refer ta?

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. So this natural product is the

product of a biosynthetic series of chemical

reactions.

o Okay. This is, though, 2a -- this is a

product that's produced by a biological scurce;

correct?

A Yes,

Q All right. It's not a --+ 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. rexans
P.221 SteadyMed v. United Therapeutics'PR2018-00006 
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QO Okay. But they're distinguishing marine

sources from other kinds of sources here; xvight?

You are, actually.

A Yes. Thal because it comes from a marine

source, it's very expensive and very difficuit to

isolate sufficient quantities cf this molecule from

a natural source for clinical use.

Q Right. And what you're proposing in here

ig, you can create this molecule from a chemical

reaction? i

A Yes. And that's what we did.

Q Yeah. So in this arlicle, Lhe word

"oroducts" is used a little more broadly than the

typical, or your claim, Lhal it's only the product

 of chemical reaction, isn't that so?

 
A No.

oO No? That's not your view?

A No.

Oo No?

So here where it distinguishes getting

the product from marine sources and instead says

that the product can be gotten from chemical

sources, that's not distinguishing?

A Well, the use of the word "product" is

still the result of chemical reactions that produce UT Ex. 2049
P.222 SteadyMed v. Unitéd Therapeuties

[PR2015-000G6  
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that molecular entity, whether it be biochemical

reactions or laboratory chemical reactions.

0

it.

A

Q

A

Q

A

* compound"

 

between a can of tuna fish and the product of a

chemical reaction.

fish referred to as a "product"; right?

chings in there. You know.

the word "procuct" there, would it?

different contexts; okay? Just like the word

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

No. A can of tuna fish is a much

different substance. I wouldn't make the equation

Okay. But you've heard a can cf tuna

Yeah. They put salt, and oil, and other

So that wouldn't be a legitimate use of

Well, "product" can be used in -- in

 
can be used in different contexts in

 
 
 
 

chemistry.

Q Okay. But the word "product" is broad

enough -- Yight? -- to encompass all kinds of

products?

A It depends on the context.

Oo Tt can encompass biological products. UT Ex. 2059
P.223 SteadyMed v. United Therapeuti¢s
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A As I just said, it depends on Lhe conlexl

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 Declaxation?

A (Complies).

Q Now, here, you say, "I have alsc bean

informed by counsel that the claims of the '393

patent are product-by-process claims."

You wrote that; right?

A ves.

Q Okay. And in that phrase there where it

says, “product-by-process claims," that's not |

referring to necessarily a chemical reaction; right?

That's a legal phrase there.

A Yes. But a person skilled in the art,

you know, who would want to understand what a

product by process is, we're talking about in this

case a chemical process. Chemical reactions that

produce the product.

Q Yes, but this -- well, let's go on in

your paragraph.

"T have also been informed by counsel UT Ex. 2059
F.224 SteadyMed v. United Therapeuti¢s
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that when evaluating the validity of a patent claim,

the ‘product'" -- and "product"'s in quotes; right?

A Himm- hmm .

Q This is defining what a product is --

right? -- for this purpose?

A Yes.

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

A Yes.

Q Yes.

"The product of product-py-process claims

must include structural and/or functional

differences over the prior art, even if they are not

explicitly claimed."

T read that correctly?

A Yes.

Q That's a different definition of

"product" than your chemical reaction, isn't it?

A No.

MS. HASPER: Opjection. Mischaracterizes

the document.

BY MR. POLDLACK:

Q No? Now, do you see the word "chemical

reaction" in that phrase?

A No. But it's -- we're still talking

about a chemical process. That's what this patent's

Page 225

 

  
 
 
 
 UT Ex. 2099
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about .

Q But this paragraph's not talking about 4

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 cf the '393 patent are

product-by-process claims. So when the word

"produclL" is used in the '393 patent, we're talking

about the result of the chemical reactions, the

chemical process that's cescribed in the patent and

claimed in the patent.

BY MR. POLLACEK:

Qo 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.
L

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 UT Ex. 2089
P.226 SteadyMedv. United Therapeuti¢siPR2016-00046
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say you don't know it.

MS. HASPER: Same objections.

THE WITNESS: Well, when I was instructed

by counsel, wes that -- and there are many

product-by-process patents out there that are valid.

| I've been involved in other litigation. And if the

product over the prior art has structural and

functional differences that are unique, then you can

still get a product-by-process patent on an already

known substamce.

BY MR. POLDLACK:

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

18 used?

Did you know that was the law?

MS. HASPER: Same objection. Also asked

and answered.

THE WITNESS: So, again, my understanding

ie that if the product of the new process can be

 shown to have structural and functional differences

over the prior art product, it's patentable.

BY MR. POLLACK:  
oO Hoam-~ hrm . T understand that. I was just

P.227 SteadyMed v. United Fherapeutigs
IPR2018-00096
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asking if you understood this cther thing -- okay?

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

okay?

My question is: Did you understand that

uncer the law of product-by-process claims, any

preduct, regardless of what process it's made from,

 
will invalidate a product-by-process claim, so long

as the products are the same?

Did you understand that? Yes or na?

MS. HASPER: Same objections.

THE WITNESS: Yeah. My understanding is,

the products can be shown to be identical. That's

not the case here.

BY MR. POLLACE:

Q Okay. But if the preducts 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 net 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. UT Ex. 2058
P.228 SteadyMed v. United Therapeuti
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Q What is it?

MS. HASPER: Same objection.

 HE WITNESS: Would you like to reread my

answer into the record?

BY MR. POLLACK:

QO Sir, you need to answer my question.

A I did. I already answered it twice.

QO No. I'm asking you to arswer it now.

MS. HASPER: Same objection.

THE WITNESS: Okay. My understanding is

that a oroduct-by-proecess 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:

 
o Okay. I'm asking you, though, about what

will invalidate a product-by-process claim; okay?

So listen to my question. j

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. UT Ex. 2059P.229 SteadyMed v. United Thereneutite
IPR2016-00006

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 2357 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2358 of 7113

tA

 
 

STEADYMED vs UNITED 'THERAPEOTICS CORPORATION

WILLIAMS, ROBERT on 08/26/2016 

THE WITNESS: I do understand that.tel

BY MR. POLDACE:

Q Okay. And so that -- that's the legal

definition of "product" in "preduct by process";

right? What we just discussed?

A Wait. Ask me that again. What was that?

Q Yeah. That description you just gave,

that's a legal definition of "product" in the phrase

"product ky process"; right?

MS. HASPER: Objection. Calls fora

legal conclusion.

THE WITNESS: And what was the definition

again?

BY MR. PCLLACK:

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. Calis fora

legal conclusion. Mischaracterizes testimony.

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

But, again, my understanding with regard to this

matter is that if the product has structural and

functional differences over the prior art, the

process patent can be valid.

fff

Blisa Dreier Reporting Core., U.S. Legal Support Company
950 Third Avenue, New York, NY 10022
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BY MR. POLLACK:

9° Yeah. Okay. But you'd agree with ne

that legal definition is different than the

definition you typically use ir your papers and

elsewhere; 1s that correct?

MS. HASPER: Same objection.

THE WITNESS: The legal definition of the

word "product" or --

BY MR. POULACK:

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:

 

QO Well, when you're using the word

"oreduct" -- and E think you told me it's the

product of a chemical reaction; right? Is that

correct?

A Yeah. When I'm -- when I'm doing organic

chemistry, and synthesizing molecules and doing

reactions, there's a reactant and then a product.

And the produclL is the result of the chemical

reactions used to assemble that molecule, the

product. UT Ex. vole
P.231 SteadyMed v. United vrerapeutivsIPR2016-00006 
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0 Right. You don't use that term "product"

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

done by a different chemical reaction -- you

wouldn't call that the same product?

MS. HASPER: Objection. Mischaracterizes

testimony.

THE WITNESS: You've now lost me on --i

I'm really not following you.

 
 

 
 
 

 
 

 

BY MR. POLLACK:

Q Tf you made a product using a different

chemical reaction, would you consider that to be the

same product as you used the term "product"?

| A Your question is not clear to me.
i

! Qo What's unclear about it?
| A Well, I just don't understand it. So
| perhaps you need to ask me a better question. |
| Q Why don't you tell me what you don't|

understand, sir.

A Your question just didn't make sense to |
me. I didn't follow it.

Q Which word didn't you understand?

MS. HASPER: Objection. Mischaracterizes

the witness's request for clarification.

 
THE WITNESS: You want to read the

question back, perhaps? UT Ex. 2059
P.232 SteadyMed v. Untied Therapeuties
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MR. POLLACK: Yes. Why don't you read

the question back.

THE WITNESS: Since you're apparently not

willing to rephrase it so 1 can understand what

you're trying to ask me.

(Record read by the reporter as follows:)

"QUESTION: If you made a

product using a different

chemical reaction, would you

consider that to be the same

product as you used the term   ‘product! 3"

THE WITNESS: Okay. So my understanding

as a chemist is that -~- you know, so my Laboratory

synthesized this marine natural product,

Ecteinascidin-743, and another laboratory

synthesized the same molecule by a completely i
different set of reactions. |
BY MR. POLLACK :

Q Okey.

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 UT Ex. 2059

P.233 SteadyMed v. United Therapeuti¢s
iPR2016-00006  
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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

lap gets because of characteristic impurities that

come along as a result of the different reactions

that were used, the different starting materials,

 intermediates, and so on, of the two different

processes.

Q You're saying, if we looked at another

paper by one of your colleagues making the same

chemical, they would describe that as a different

product?

A No. Chemists -- you know, in the art,

another paper making the same molecule would say:

And the finai product Ecteinascidin-743 was purified

by blah, blah, blah.

They wouldn't call it a different name.

They'd say, you know: The product Et-743.

But inside the understanding is that you

know that because a different type of chemistry,

different types of reactions were used, that the

impurities that come necessarily with any --

anything in chemistry -- there's no such thing ag

100.0 percent pure anything -- okay -- in chemistry.

Everything has some impurities.

Page 234
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Ang 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-742," "The

product Et-743," that does not mean they're exactly

the game, 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

den't we take a break.

THE VIDECGRAPHER: 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:

oO Go back te your Declaration, Exhibit 2.

Tf you could turn to page 13, paragraph 34. There,

you record Br. Winkler's opinion about a person of UT Ex. 2099
P.235 SteadyMed v. United Therapeutt

IPR2016-00006
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ordinary skill in the art?

A Yes,

Q Okay. I con't know if you were toid |
|

this, but the other expert for United Therapeutics,

 Dr. Ruffolo -- he believed that a higher level of

ordinary skill in the art woulc be more appropriate.

 T£ you like, I can show you his deposition or just

 

 

read to you what he said?

A A higher level than --

Q Than Dr. Winkler.

A Than De. Winkler's?

Q Yes. Do you agree?

A Well, I don't recall what his --

Dr. Ruffolo's definition was.

Q Let me tell you his definition. If you

wank to see his deposition, IT can give you that as

well.

A His deposition or his Declaration? |
9 His deposition. This was in his

deposition.

Did you read his deposition?

A No.

O Okay. Would you like to see the

deposition, or would you like to just hear it from !
me and let me krow if you agree with what he said? UT Ex. 2028

P.236 SteadyMed v. United Therapeutics
IPR2016-00096
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A Okay. You can go ahead and read iL.

QO 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 if you agreed with

that or had a different opinion?

A Well, it sounds substantially very

Similiar te both Dr. Winkler and my definition.

Dr. Winkler says, a master's degree, or a Ph.D.

 
degree, or closely related field.

QO Hmm-hmm.

A Alternatively, a person of ordinary skill

would include an individual with a bachelor's

dearee, and at least five years of practical

experience, medicinal or organic chemistry.

And my opinion wouldn't change if I

adopted Dr. Winkiler's or Dr. Ruffolo's that you just

read to me. And TI think the one I said was also

very appropriate. UT Ex. 2049
P.237 SteadyMed v. United Therapeuties
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Q Okay. I mean, de you agree with

Dr. Ruffalo 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 Okey.

A 50 I also allowed for less than a

doctorate.

Q Okey -

A So I think we're all more or less in the

 
same level of skill.

0 All right. I only ask you because

Dr. RufEolo seemed very concerned about this; that

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

agreed or not?

A Pernaps he misunderstood what Br. Winkler

wrote.

0 Okay. I'd like to have you pull out,

again, the Phares reference.

MS. HASPER: Counsel, can you remind us

what number thal was?

MR. POLLACK: Twill. The Phares

reference which used to be called "Exhibit 1005" is UT Ex. 2059

P.238 SteadyMedv. United TheatiPR2016-00006 
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BY MR. POLLACK:

now Williams Deposition Exhibit 16.

oO And while you're searchirg for that, can i

you also find Williams Deposition Exhibit 12, the

 | Moriarty reference.

Do you have -- do you have Deposition

Exhibits 12 and 16 in front of your  
 

A I do.

oO Okay. So the Phares reference, that was

published in 2905; is that right?

A Yeah, 27 January 2005. :
Q Okay. And the Moriarty reference,

Deposition Exhibit 12, it was published in 2004; |

correct? i
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 [amiliar

with the Moriarty reference?

A Yes. It was already published.

Q And am I right that at that time in 2005,

it was understocd that the Moriarty reference was   

 
 
 

 

the best way at that time to make treprostinil; is

that fair?

A Yes. I think that's correct. I would UT Ex. 2099

P.239 SteadyMed v. United Therapeuti
IPR2016-000g6
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Elisa Dreier Reporting Corp.,

Page 240 

agree.

 Q Okay. So a person of ordinary skill in

the art in 2005 reading the Phares reference, that

person would know the best way to make treprostinil

is the Moriarty method, Exhibit 12; right? Is that

fair?

A I think that's fair.

QO Okay. So a person cf ordinary skill in

the art, if they wanted to make treprostinil

diethanolamine salt in 2005, following the Phares

method, their best way of doing that would have been

to follow Moriarty Deposition Exhibit 12; is that

fair?

A Well, it's interesting that the Phares

reference doesn't reference Moriarty.

Q Okay. That's not what I asked you.

Would a person of ordinary skill in the

 
art, familiar with Exhibit 12 and Exhibit 16 --

would they follow the Moriarty reference? Would

that be the best way to do it?

 
A Well, it was certainly in the literature.

The Phares reference actually references two other

ways to make treprostinil that are significantly

infericr in my opinion.

Q inferior to Moriarty, even?
P.240 SteadyMed v. United Therapeuti 
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A Yes.

OQ 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 T guess -- we're assuming that the person

of ordinary skill had done a detailed analysis of

all the different ones.

QO Yes? |

A Anc that's the end of my sentence.

Q Oh, okay.

Well, IT mean, Gid 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 journai.

Q Tt'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; xight? |
A No.

Q Okay. So a person of ordinary skill in UT Ex, 2099

/ P.241 SteadyMed v. United Therapeuti_IPR20718-00095
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the art -- Lhey're similar to graduate students or

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

MS. HASPER: Objection. Mischaracterizes

testimony.

BY MR. POLDACK:  
QO Is that fair?

A What was the question again, please? |

oO Your graduate students or some of the

other students you've Laught, 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

gtudents, I would consider to be below the level of

ordinary skill. And a Sth- 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 Sth-, 6th-year

graduate students. You would of expect them if you

asSioned them to make treprostinil, they would find

the Moriarty reference; right?

A lt's easy to find. UT Ex. 2089
P 242 SteadyMed v. United Therapeutics
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Qo 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 WITNESS: Weil, I would certainly

want to go over all the options in the literature

before I started spendine time in chemical grant

money on them to do that.

BY MR. POLLACK:

 
Qo Okay. Right. But what method would you

have advised in 2005 to your graduate students?

A What? If I -- if I --

 
 

 
 
 

 
 
 
 
 
  

MS. HASPER: Objection.

THE WITNESS: ~- needed to make

treprostinil in 2005?

BY MR, POLLACK:

0 Yes.

A I certainly would have picked Moriarty

paper.

QO 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. UT Ex, 2089
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Q Possibly?

At least the cones whe are actually

getting their Ph.D.s, would they be able to get the

Moriarty paper?

MS. HASPER: Objection.
 

THE WITNESS: You never know what a 

 
graduate student is going to come up with, as their

favorite way of doing something. i

BY MR. POLLACK:

QO 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: Opjection. 7
THe WITNESS: It was in the literature. |

It wasn't buried in some obscure journal. So, sure,

it was available.

BY MR. POLTLACK i

Q That was a "yes" to my question, IT 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. 2049

P.244 SteadyMed v. United Therapeuti¢s
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0 Why don't we mark the Kawakami reference.

THE REPORTER: 23.

MR. POLLACK: I'd like to mark two

exhibits. Exhibit 23 18 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 1007 is an

 English translation of the Kawakami reference.

THE REPORTER: And that's Exhibit 24.

MR. POLLACK: 24. Yes. And that's

Exhibit 24.

(Exhibit 24 marked)

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

26 -- 23 or 24?

MR. POLLACK: That's 24. And the

Japanese is 22.

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 i

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

compound in the Kawakami reference -- the preterred UT Ex. 2089
P.245 SteadyMed v. United Therapeuti¢s
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compound, and treprostinil. I just want you to

review them and make sure the drawings are okay.

MR. POLLACK: This will be Exhibit 25.

{Exhibit 25 marked}

BY MR. POLDACK:

Oo So feel free to use, you know, Moriarty

or any other reference you like and the Kawakami

reference.

Ang can you verify for me that these are

fair and accurate drawings of treprostinil and

Kawakami .

A (Examining documents) Well, treprostinil

is definitely correct.

QO Okay.

A The structural rendering you have for

Kawakami does not show the stereochemistry of the

bicyclic portion.

Q Okay. But other than that, is it

correct?

A Yes. That's one of the two geometrical

isomers Gescribed in Kawakami .

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

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

five-member ring-- this is a correct drawing of the

structure of the Kawakami compound?
P.246 SteadyMed v.
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A Yes.

QO Okay. So earlier, you and I were

discussing the meaning of the term "product." Lo

| you recall that discussion?

A Yes.

Q Okay. and I think we were talking about

how other chemists use the term "product." Do you

remember that?

A Yes.

QO Okay. And you said: Well, you know,

chemists might make a product by a different process

from yours -- from let's say the product you made in

i your exhibit. And in their papers, they would say:

 
Oh, yes. We made the product Ecteinascidin --

| right?
| :

| A Ecteinascidin.
| i

Q They might say that they made the product

Ecteinascidin-743, but they may have used 4

different process; is that right?

A Yes.

0 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 UT Ex. 2048
P.247 SteadyMed v. United Therapeuti¢s
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different in using the term "product"?

A I don't agree with wnat you said.

Q Why not?

A Because chemists use the word "product"

in two different contexts, routinely.

o Okay.

A There's a molecular structural context;

okay? So if I said to one of my students, "Show me

the produck of this reaction on my blackboard."

And they'd write a structure like

Ecteinascidin-743; okay?

Q Okay.

A And if I said, "Bring mec a sample of the

product that you just made in the iab," they would 
bring mé a bottle, a flask, a vial of a real-world

substance that, hopefully, contains mostly what we

were trying to make, and it would alsa have its

characteristic impurities.

Se 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 asx you: In the '393

patent, do you see any place where the '393 patent UT Ex. 2059
P.248 SteadyMed v. United Therapeutig¢s

IPR2016-00006
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says: I'm going to define the word "product" for

this patent?

Do you see that anywhere in there?

A Yt don't recall it being defined, other

than its plain, ordinary meaning as it's understood,

as I just explained.

Qo Did you seé anything in the prosecution

history where Lhe term "product" was defined?

A IT 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 T don't recall if that was -- that came

up.

Q EE it's okay, we're going to take a break

for a couple minutes. !

! A Okay. :
| THE VIDFOGRAPHER: We're off the record. !
| The time is 5:42 P.M. |

(OFF the record}

THE VIDEOGRAPHER: We are back on the

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

BY MR. POLLACK:

Q Dr. Williams, since the deposition

started today, have you had any discussions with |

counsel regarding, you know, the substance cf this UT Ex 2048
P.249 SteadyMed v. United Therapeuti¢s _-_IPR2016-00096
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case, or this deposition, or anything about

treprostinil or about any redirect testimony with --

with counsel?

A No.

MR. POLLACK: All right. Other than

that, no further questions. Thank you for your

time.

EXAMINATION 

BY MS. HASPER:

 
QO All right. On redirect, Dr. Williams,

you noted earlier today when looking at some of the :
exhibits that were introduced by Mr. Poilack an

error in Appendix B of your report; is that correct?

A Yes.

Q And have you previously asked counsal to

cerrect this error and create updated versions of

Appendix B?

A Yes. We did that this morning.

0 Yes. And I'm going to hand what I

guess --

THE REPORTER: 26.

MS. HASPER: I'm going Lo hand to he

Marked as Exhibit 26 a corrected version of both

Appendix B and the summary chart table from UT Ex. 2059
P.250 SteadyMed v. United Therapeuti

_|PR2016-00098
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1 paragraph $4 of Dr. Williams's report.

a (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 Lo

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

10 checking against my -- yes. This is the correct -- |

il the corrected one. :
12 Q And just for the record, the difference |
13 between Appendix B in this document and Appendix B,

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

 
 
 

  

16 A That's correct.

17 Q And that sliohtly changes the averages on

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

19 chart in Appendix B and the summaxy 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 sa you can note what the changes are.

25 A Okay. So these are the 1393 patent UT Ex. 2059
P.251 SteadyMed v. United Therapeuti

IPR2016-000
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1 process impurities one, two, three -- fourth column |
 2 from the left, the number changed from

 
 

3

4 And three more columns over, the

5 ester changed from And then the 

6 total related substances changed from 

 
7

8 Q Thank you, Dr. Williams.

9 | And just to confixm, for both Appendix B

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

 1i | batches or samples of treprostinil that you were

12 able to find?

 
13 | A Yes. :
14 | Q And there was no selection or additional |
15 | Searching for particular Lype of batches that you're :
16 aware of? :
17 MR. POLLACK: Objection. Leading. |
13 THE WITNESS: No. 
15 BY MS. HASPER:

2c QO TE you can please get back out the

21 development report that was previously marked as .

22 Exhibit 11.

 
 

23 A I have il.

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

25 you the '393 patent. And that was previously marked UT Ex. 2099
P.252 SteadyMed v. United Therapeuti PS
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as Exhibit 3 to your deposition.

A Okay. TI have it. |
QO Okay.

MR. POLLACK: Doctor, just give me one

second.

MS. HASPER: Gonna dig for your own

copies?

MR. POLTACK: Yeah.

MS. HASPER: All right.

BY MS. HASPER: :
Q Tf you could just look at the face of the |

'353 patent. i
I'm sorry. I'm wrene. I wanted you to

get cut 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 Yes.

MR. POLLACK: Objection to form. Lack of

foundation.

BY MS. HASPER:

Q And do you see on the first page of the UT Ex. 2059
P.253 SteadyMed v. United Therapeuti¢s
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1 ‘117 patent the section that's -- that's titled,

2 "Related U.S. Application Data"?

3 A Yes.

4 QO And do you see that that lists a number

5 of patent -- previous patents or applications of

6 which the application which matured into the '117

7 patent is a divisional, or continuation -- or a

8 continuation in part?

g A Yes. 2 see that.

10 G DO you see that the earliest date listed 

LL there is for an application No. 08-957736 filed on

12 October 24th, 1997, now abandoned?

13 A Yes, I see that.

14 Q Okay. Can you turm in Exhibit 11 to

15 page 25.

  16 Now, earlier today, Mr. Pollack asked you

17 to look at the dates of manufacture for some of the

14 lots that were included in Appendix A of your

19 report, including starting with lot LRX97751 that is

20 listed on this page. Do you see that lot?

21 A Yes.

22 a And do you see the date of manufacture on

23 ‘that lot?  
24 A October 19937.

25 Q Yeah. Now, earlier today, Mr. Pollack UT Ex, 2099
P.254 SteadyMed v. United Therapeutics

[PR2016-00006
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listed to its right on this chart could have been

made using the Moriarty process, based on the

publication date of the Moriarty article

its submission date in 2003. To you recall] is that?

A I do recall that.

MR. POLLACK: Objection to form.

Mischaracterizes.

BY MS. HASPER:

 
Q Looking now at the priority information

for the '117 patent and the dates listed therein

under your related U.S. application dala

at the manufacturing dates for these lots, do you

believe that these lots could have been made using

the Moriarty process?

MR. POLLACK: Objection. Cause of

action.

THe WITNESS: Yes. So that -

represented to me that the development batches were

made by Moriarty. And I, of course, accepted that

as being correct.

Ana so I got confused by the -~- I forgot

about this earlier application. So indeed, those

lots could have -- IT believe, were made by the
P.255 SteadyMed v. United Therapeutits

actually very confused by that, because counsel

asked you whether or not that lot or any of the lots

|

|

in 2064 or

and looking

- I was  
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Moriarty process.

BY MS. HASPER;:

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

know Lhal previously -- and you can still see it

here on this document above -- that the manufacturer

for those is elther 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.

QO Ang you also know that Steroids, or

SynQOuest, to your knowledge, was a contract

manufacturer for United Therapeutics; is that

correct?

MR. POLBACK: Objection. Leading.

THE WITNESS: 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

Slercids, or SynQuesl, and their relationship to

either United Therapeutics or Dr. Moriarty?

A E don't recall the relationship off the

 
 top of my head. UT Ex. 2089

P.256 SteadyMed v. United Therapeuti¢s
IPR2016-00006

 Elisa Dreier Reporting Corp., U.S. Legal Support Company (212)557-5548
950 Fhird Avenuc, New York, NY 10022

IPR2020-00769

United Therapeutics EX2006
Page 2384 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2385 of 7113

laa

cn

oo

 
al

22

23

24

STEADYMED vs UNITED THERAPEUTICS CORPORATION

WILLIAMS, ROBERT on 08/26/2016 Page 257

=

 

 

OQ 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

 Founder 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 paces earlier

in this same document to page 22 of Moriarty

Deposition Exhibit 11.

A Page 22 numbered at the bottom?

oO Yes. The number where it says, "P. 22," UT Ex. 2089
P.257 SteadyMed v. United Therapeuti¢s

IPR2016-000G6
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FJust sort of off-center at the bottom.

A Yeah. Got it.

Oo Do you see the section here that is

headed, "Total Related Substances"?

A Yes.

Q And doa you see where underneath that says

thet, "Total related substances in the drug

substance is based on the sum of Bee 

|, UT15 £ ester, UT1Sae 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

uncerstanding of total related substances was. T

said it was the known impurities which are listed,

ana the total unidentified impurities.

BY MS. HASPER:

QO Okay. Thank you. You can put away this

document.

 
UTEx. 2089

P.258 steadyMed vy. United Therapeuti¢s
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Now, 1£ you can get out the '393 patent

that's Williams Deposition Exhibit 3 and the Phares

publication. That's Williams Ceposition Exhibit 16.

A Okay. Sco the '393 and Phares?

QO Yes.

A Okay.

QO 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 middie of the page.

 
A Yes.

QO This is a scheme that you were discussing

earlier with Mr. Pollack; is that correct?

A Yes.

Q Car you open up the '393 patent to claim

9 from the second to last page of the claims at

columns 19 through 20.

A i'm there.

Q Now, 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 en

alkylating agent to produce a compound of formula

6"; is that correct?

MR. POLLACK: Objection. Leading. UT Ex. 2049
P.259 SteadyMed v. United Therapeuti¢s

IPR2016-G0006  
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THE WITNESS: Yes. That's correct. 

BY MS. HASPER:

Qo 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:

QO Now, Looking at the structures in the

scheme on page 42 of Phares ~-- that's 42 of the

deposition exhibit -- you indicated earlier today --

please confirm if this is correct -- that structure

11-3, where an R is H, is the enantiomer of |

structure 5; 18 that correct?

MR. POLLACK: Objection to form.

Leading.

THE WITNESS: Yes. I believe that's

correct.

BY MS. HASPER: 

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

step -- step (1), smali (i), reacting that

enantiomer of formula 5 as indicated below, how

would you describe that step?

A So compound LL-B is treated with

chloroacetonitrile -- that's CL, CH2, CN in step (1) UT Ex. 2059
F.260 SteadyMed v. United Therapeuti¢s
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uncer (i) and potassium carbonate.

o And would you characterize that as an

alkylation step?

MR. POLLACK: Objection. Leading.

THE WITNESS: Yes. That's an alkylation

ef the phenolic oxygen atom with chloroacetonitrils

to form the methyl nitrile product.

BY MS. HASPER:

QO And step (a) of the patent requires the

use, specifically, cf formula 5 to produce a

 
compound of formula 6; is that correct?

MR. POLLACK: Objection. Leading.

THe WITNESS: Yes.

BY MS. HASPER:

0 Is formula 5 the same as compound 11-R?

A No.

Qo How are they different? |

A They're enantiomers.

QD Okay. And if you react compound 11-B as

indicated in step {1) (2), do you produce compound 6?

A No.

QO What do you produce?

A The enantiomer of compound 6.

Q And so iust to make sure I understand

what you're saying, performing step (1) sub -- UT Ex. 2059
P.261 SteadyMed v. United Therapeuti¢s
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small (i) on compound 11-B differs From step (a} of

claim $9 in that it involves the enantiomers of che

compounds required by step (a); is that correct?

MR. POLLACK: Objection. heading.

THE WITNESS: That's correct.

BY MS. HASPER:

Oo Now, step (b) of compound -- of claim 9,

Tim going to read it and just confirm that I'm

reading this correctly -- "requires hydrolyzing the

product of formula 6 of step (a} with a base"; is 

that correct?

MR. POLLACK: Objection. Leading.

THE WITNESS: That's what it says.

BY MS. HASPER:

 
Q AnG 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

 | functional group to the potassium carboxylate.

QO 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 (11), differs from UT Ex. 2089
P.262 SteadyMed v. United Therapeuti¢s

IPR20168-00006
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t step (6) 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.

5 Counsel, would you like Lo take his chair

6 instead or --

7 MS. HASPER: I don't appreciate your

 
8 sags. Twas -- Tive listened to you ask questions |

4o all day. And I certainly don't appreciate you when

ic you completely, inappropriately call leading

 
11 | objections when i'm asking him to confirm that I've

12 | read something correctly from a document that is in

13 front cf us all.

14 | MR. POLLACK: That's not what you asked
15 Ow.

16 | MS. HASPER: No.
1? : MR. POLLACK: And you're askinc leading
18 questions, and you are on redirect.

15 BY MS. RASPER:

20 Q Would you like to answer the question, or

21 would you like it repeated after this interruption?

22 : A I want to be sure I'm answering the right
23 question. Could the question be repeated?

24 : MS. HASPER: Would the court reporter,
25 | perhaps, read it back. UT Ex. 2059

P.263 SteadyMedv. United Therapeuti¢s
IPR2016-00008
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1 (Record read by the reporter as follows:)

2 "QUESTION : *So step (1),

3 small {11}, differs from

4 step {(b) of claim 9 of the

patent in that it is using thea

6 enantiomer of formula 6, rather

7 than formula 6; is that

8 correct?"

9 MR. POLLACK: And the objection is

19 "Leading. *

11 THE WITNESS: That's correct.

12 BY MS. HASPER:

  13 Q In your opinion, does step (1) -- let me

14 start over. |

15 In your opinion, what is Lhe relationship

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

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

12 the Phares patent -- to steps (b) and (a) in claim 9

19 of the '393 patent?

20 A So what's hapoening 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 enanliomer of gslruclure 6, that's UT Ex. 2049
P.264 SteadyMed v. United Therapeutiés

IPR20746-00006 

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 2392 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2393 of 7113

STEADYMED vs UNITED THERAPEUTICS CORPORATION

 

 
  

  

1 depicled at column 20, line 15 or so. !
2 And then the next step of transformation |
3 (1} under (21) is a potassium hydroxide methanol |
4 hydrolysis of nitrile functional group to give :
5 initially the potassium carboxylate which on workup !
5 would give the enantiomer of treprostinii, which is :
7 Shown as structure 2 in the Phares document. :
8 Q So is it your understanding that :
9 steps (a) and (b) of the -- of claim 9 of the '393 :

10 patent and step {1) of the synthesis on this page of |
11 the Phares reference are the same or different? |

12 A They're different because we're using a

13 different optical isomer -- nonsuperimposable mirror

14 image of what is required by claim 3.

15 Q And ultimately, docs one get the sane

16 product or a different product if one follows
 

17 steps {a) and (b)} of claim 9 versus step (1) of the

18 scheme on this page of the Phares patent?

1¢ MR. POLLACK: Objection, Leading.

20 THE WTTNESS: One necessarily gets a

a1 different product. It's the nonsuperimposable

22 mirror image of treprostinil. So you get a

23 different product.

a4 BY MS. HASPER:

a5 Qo Thank you. UT Ex. 2049
P.265 SteadyMed v. United Therapeuties

IPR2016-00006
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A Nonbioctogically active compound.

Q Thank you very wmuch for your time today,

De. Williams. fIf Mr. Pollack has any additional

questions --

FURTHER EXAMINATION

 
BY MR. POLLACE:

Q I do. I have some recross for you.

T'd like you to pull out Deposition

Exhibit 4. That's the Moriarty patent.

 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.

Oo Okay. Well, let me go a little above

that. The application that led to the Moriarty

patent, you see it was filed on July 1st, 2002? Do

you see that?

A Yes.

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

you know, the process development document, UT Ex. 2049 

P.266 SteadyMed v. United Therapeuties
___IPR2016-00096
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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 = @dontt know if I characterize it as

"“leng after." It's a few -- couple, four years.

Q Fair enough.

And do you see the -- it says, "The early

application is depending on" -- something cailed a
"division." You see that? It's a division of

another application?

Do you know what that means?

MS. HASPER: Objection. Seeks a iegal

conezusicn.

THE WITNESS: I'm not a lawyer, so I

don't know the correct technical definition of a

 
"divisional application."

BY MR. POLLACK:

oO Okay. Deo you nave 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

"divisionais." But, again, I don't know the

|
technical differences between these. UT Ex, 2049

P.267 SteadyMed v, United Therapeuti¢s
IPR2016-00006
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QO 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 Lhe prior application?

Dic 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 orior applications? You've never heard that  
before?

A Yeah. i'm not a patent expert.

0 Okay.

A I don'tl know the Lechnical metes and

bounds of what that means.

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

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

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

A Yes.

Q Okay. Did you look at that patent in

forming your opinion?

A I do remember the '245 patent from the

Sandoz litigation, but T haven't looxed at it

 
recently. But I've certainly lcoked at the '245 |

patent before. UT Ex. 2059
P.268 SieadyMed v. United Therapeutics

IPR2016-00006
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Q Okay. What's in the '245 patent?

A i don't remember.

QO You don't remember.

Did it claim treprostinil?

A I don't rememder.

O You see after that, it says that patent

is a continuation in part of a prior application

that was filed 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 WLUNESS: L£ don't know the technical

legal definition of "continuation in part."

BY MR. POLLACK:

Qo T 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 xnow,

completely separate invention. So --

QO Okay. I know you have a number of

patents; right?

A Yes. UT Ex. 2049

P.269 SteadyMed v. United Therapeuti¢s
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QO Did some of them involve continuations in

part?

A Yes, ZI believe so.

Qo Okay. And you were made aware of when

these continuations in part were filed thal what

that meant was additional material was added to the

specification of Lhe patent. Did they tell you

that?

A That rings a bell. But, again, I leave

this all up toe the tech-transfer office at the

university.

Q Okey. So as you sit here now, do you

know whether any of the material from the

 
application filed in 19537 is relevant to the

Moriarly process and claims that we've been

discussing today?

A I believe there is relevant material. :

Q Okay.

A I don't -- you know, I don't have the

document in front of me.

0 Okay.

A T'd be happy to look at it.

Q Okay. Bul as you sit here now, or, you

know, you've formed your opinion, doa you know

whether this 1997 document has the synthesis of the UT Ex. 2059
P.270 SteadyMed v. United Therapeuti¢s
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Moriarty process in cthe document?

A You know, I simply just don't know. :
oO Okay. Anda I'd like to turn back to the :

exhibit your tounsel 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 correctec version

in the new Exhibit 26. Do you see that?

A Yes.

Q Okay. Having looked at Lhe data we saw |

 
today and the averages that we saw today, showing,

you know, an average Lotal 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-picxed samples from the other exhibit

| that you added?

MS. HASPER: Onjection. Mischaracterizes

the document. Mischaracterizes testimony.

THE WITNESS: Yeah. I would not -- UT Ex, 2099

P.271 SteadyMed v. United Therapeuti¢s
IPR2018-00096 
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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 I stick by

that the comparison was done fairly. And I'm not

about to change anything, other than the numerical

corrections due to the typographical error.

BY MR. POLLACK:

Q Now, the development batches you were

referring to, if would you turn to -- in Exhibit 26,

this exhibit that we were just looking at -- did you |

put it away?

A This one (indicating)?

QO 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.

0 Okay. And you're saying: Well, it's

totally fair for me to add five batches to a sum of

157 samples.

MS. HASPER: Objection. Mischaracteriues

the document.

BY MR. POLLACK: UT Ex. 2059

P.272 SteadyMed v. United Therapeuties
IPR2016-00006
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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. POLDACK:

5 Q How many samples in total are in

5 Appendix RB?

7 A I believe it's 121.

5 Q I'm sorry. 121.

2 So there were 116 samples that woren't

10 development batches?

11 MS. HASPER: Objection. Beyond the scope

12 of 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 petter process.

13 So the development batches are -- were better

20 | because you're starting with a superior process to

21 | begin with.

22 | So I didn't eliminate development /
23 | batches. If they -- had they been more of them, I
24 would have factored them in.

25 BY MR. POLLACK: UT Ex. 2099

P.273 SteadyMed v. United Therapeuti¢ts
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Q Sure. I'm not saying you did eliminate

development batches.

T'm saying you added development batches

to the other appendix to bring the number down,

isn't that right?

MS. HASPER: Objection. Mischaracterizes

the document. Mischaracterizes testimony. Asked

and answered. Beyond the scope of cross and

argumentative by this point.

THE WITNESS: No.

| BY MR. PCLLACEK:
| Q No. But you're saying it's fair to add
| only 5 samples to 116 here, that that's a fair
| comparison with what you did in Appendix A?
: MS. HASPER: Same objection. Beyond the
i scope of Cross. Argumentative. Mischaracterizes
| 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. !
BY MR. POLLACK:

9 Isn't that right? UT Ex. 2069
P.274 SteadyMadv. United Therapeutics

IPR2016-c0006
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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.

So they -- they got from UTC everything

that was available, to my knowledge. So --

Q All right. You didn't do any

investigation to see if that was really true,

though, did you?

MS. HASPER: Same obvection. |

THE WITNESS: FI didn't do any further

investigation, no.

MR. POLLACK: No further questions. |
MS. HASPER: None for me. |
THE REPORTER: i have nothing. |

(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 P.M. UT Ex. 2089

P.275 SteadyMed v. United Therapeuties
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(‘The deposition concluded at 6:40 P.M.}
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DECLARATION UNDER PENALTY GF PRRJURY

I, Robert M. Williams, Ph.D., do hereby

certify under penaity of perjury that I have read the

foregoing transcript of my deposition taken on

August 26, 2016; that T 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 truc and correct.

Dated this day of , 20 , at

, Californie.
 

 

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

Page No.= Line No.

Charge:

Reason for change:

Page No. __—s Line No.

Change:

Reason for change:

Page No. Line No.

Change:

Reason for change:

Page No.line No.

Change:

Reason for change: |
Page No.i £ine No.

Change:

Reason for change:

Page No. bine No.

Change: a

Reason for change: __

Page No. Tine No.

Change:

Reason for change:
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STATE OF CALIFORNIA } 

COUNTY OF SAN DIEGO )

I, Harry A. Paiter, 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 inklo

typewriting under my direction and supervision;

I further certify that I am neither counsel

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

im any way interested in the cutcome thereof.

Tn witness whereof, I have hereunto

subscribed my name.

Dated: 8.30.2016  
 

HARRY ALAN PALTER :
CSR No. 7708 UT Ex. 2059
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Ruffolie, Robert on 08/13/2616 Page 6

PROCEED =WN a i

THE VIDEOGRAPHER: Good morning.

This begins Media Unit No. 1 of the

audiovisual deposition of Dr. Robert Ruffolo

taken in the matter of SteadyMed Limited,

Petitioner versus United Therapeutics

Corporation, Patent Owner, before the Patent

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

 
This deposition is being held at

the law offices of Wilson Sonsini Goodrich &

Rosati located at 1700 K Street, Northwest,

Washington, DC on August 19, 2016 at

appromimately 9:29 a.m.

My name is Solomon Francis and

 
our court reporter, Denise Vickery, for

Elisa Dreier Reporting Corp. located at 950

Third Avenue, New York, New York.

Por the record, would counsel

introduce themselves and whom they

represent.

MR. POLLACK: Stuart E. Pollack,

DLA Piper LLP{US) on behalf of the

petiticner, SteadyMed Limited.

MS. CHOKSI: Maya Choksi, DLA

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

P.6 UT Ex. 2058
SteadyMed v. United Therapeutics

iPR2016-00006

IPR2020-00769

United Therapeutics EX2006
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STEADYMED LTD., vs UNITHD THERAPEUTICS CORPORATICN,
Ruffolo, Robert on 08/19/2016 Page 7

Piper, on behalf of the petitioner.

MR. DELAFIELD: Bobby Delafield,

Wilson Sonsini Goodrich & Rosati, on behalf

of United Therapeutics and the witness.

MR. MABBIUS: And Steven Maebius

from Foley & Lardner LLP on beralf 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:

 
RXAMINATION

THE VIDEOGRAPHER: Please

proceed, counsel.

BY MR. POLLACK:

Q. Good morning, Rr. 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 
Elisa Dreier Reporting Corp., A U.S. Legal Support Company

950 Third Avenue, New York, N¥ 10022 (212) 557-5558

Pi UT Ex. 2058
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Ruffola, and £ am the retired president of

research and development at Wyeth and the

vetired senior corporate VP of Wyeth and I --

and self-employed as a pharmaceutical

consultant.

oO. Do you have like a consvlting

company or agency?

A. Yes, I de. It's -- it's Ruffolo

Consulting, LLC.

Q. And that's @ company that you are

the only member of?

A. Yes, I am.

Q. Have you been deposed before?

A. Yes, I have.

QO. How many times have you been

deposed before?

A. Well, maybe 16.

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 dases like this.

Page 8 
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QO. 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 ag Ruffolo

Exhibit 1.)

THE WETNESS: Thank you.

BY MR. POLLACK:

QO. And are you in attendance here

 
today for this deposition in response te

petitioner's notice of deposition?

A, Yes, I am.

QO. Have you testified in any other --

you understand this is a proceeding called an

inter partes review?

AL Yes, I do. Yes.

QO. 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?

QO. Yeah. Yes.

A. Okay. I'11 de the best I can.

QO. 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 --

Q. Let me ask you. Was that

 

P.16
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Q. In the six patent litigations that
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Sanofi-Aventis on the other side or --

A. 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 mestiy about the R&D orocess

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

Agilect, and I represented the patent holder in

that case, and that the patent holder was Teva,

a generic company, but they do have --

 
QO. 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 originally hired -- there were 22

parts to that case. So I was originally hired
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i Fust to do the R&D part, but then T did --

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

3 virtually everything on that.

4 Q. Infringement, invalidity?

5 A. Yes, and all of the science related

6 to stereochemistry and the R&D process and so

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

g go to trial.

9 Q. Who won?

10 A. We did.

11 Q. Okay. What about in the ACE

12 inhibiter case? Who won?

13 A. That one was settled and I never

14 asked the settlement terms, but I was told that

15 the client was was pleased with the

16 settlement.

1? Q. Okay.

18 A. So that's all I know.

19 Then F did one with -- and still in

20 the process -- Perkins Coie on esomeprazole,

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

22 and I think I did two on the one with Goodwin

23 Procter. And --

24 Q. You were on the generic side then

25 not the Astrawteneca side?
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A. I was on the generic side on that

one, yee.

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 twa, and I never know

exactly why.

QO. Okey. 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 degcribe expert.

Being president of research and development, f

 
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

IT -- and I've obviously had to review and

evaluate and assess all that work. But I also
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had extensive training in physical properties

of molecules, physical chemistry, organic

chemistry, extensive medicinal chemistry. S09

that's -- so I wouldn't -- L'm a pharmacologist

by training, 80...

Q. Right. What does that mean, to be

a pharmacologist? Does that mean you're

basically an animal guy?

 
A. Well, yeah, to put it crudely. Lt

atudy 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 ail the way up

to the animal. And then, of course, FT am

involved and have always been involved in

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

from the gene to the human but --

om The work that you personally did in

 
the lab, was it more animal focused cr 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 aiso 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. Sa

I have very broad training.

And so te 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 my -- my

experience.

QO. You said -- which areas do you pass

yourself off as an expert?

A. I --

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: The -- certainly I

am a pharmacologist and I feel competent ta

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 structure aclivaty

relationsnips, which is a complex intermix
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between chemistry and pharmacology. And

I've directed my own personal chemistry

laboratories.

BY MR. POLLACK:

Q. How many people working in those

chemistry laboratories that you directed?

A. In the -- because those

laboratories were involved in making compounds

primarily for me in my laboratories because I

kept my laboratory throughout my entire career

in the industry, both in the structure activity

field and in the sterecchemistry field.

So those laboratories would have

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

master's level of person and several technical

staff, but I also was responsible for all of

 
medicinal chemistry at Wyeth, which would have

about 500 chemists, and all of the analytical

chemistry laboratories, which would have, oh,

maybe 3-, 400 chemists. And as you can

imagine, I had to resolve issues related ta

those areas which often cause us problems in

drug development.

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

know the details of everything those 8- to 900
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people were doing, I assume, day to day?

A. No, EF didn't know all the details

of everything that they were doing day to day,

but ultimately I was responsible for making the

decisions with respect to drug discovery and

even development that came from ail czhose

groups. Those had to be my personai decisions.

 
Iwas responsible for that.

Q. Right. You were the decider?

A. Yes. So I needed to be deeply

enough involved in the science to make those

kinds of decisions.

Q. Okay. I assume, though, you relied

on the advice of the medicinal chemists and

analytical chemists in making those decisions?

A. Yes. I, aS an executive, would

rely on the best people around me, bet

ultimately I had to make those decisions and

sometimes, actually not uncommonly, experts

disagree, and I would still have to make that

decision.

Q. All right. We were talking about

your patent cases.

A. Oh, T'm sorry. Could you remind me

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

which you were doing with Perkins Coie.

A. Pérkins Coie. And --

Q. Let me ask you. You said you

talked about crystal structure in that case.

What did you talk about in regard

to crystal structure in that case?

A. Oh, polymorphs, amorphic, amorphous

forms. Mixtures between polymorphs and

amorphous, X-ray crystal, X-ray

crystallography, XRPD, Raman spectra. All of

 
the technologies involved in determining

crystal structure and the pharmaceutics

involved in formulating crystal structures, and

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

the R&D process and regulatory process and FDA.

QO. Okay. All right. What's the next

case on your list?

A. Oh. There is a case that just

happened to be on a drug that I discovered and

I held the patent on where I testified beth as

an expert witness for a former employer as well

as an expert scientifically on the drug. The

drug is called carvedilol and the law firm was

Fish, et al. I don't remember the other names.
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In facet, that's still ongoing and --

Qa. Fish & Richardson?

A. Yes, that's right.

And -- and I testified on behalf of

the patent holder, obviousiy. And that

involved every single aspect of that drug from

the first day that I touched it until even now

and that included, well, basically everything.

Q. Were you the inventor on the patent

in that case?

A. Yes.

Q. So are you 4n expert in that case

or you're testifying as the fact witness --

A. Both.

QO. ~~ in that case?

A. Both. Because I was a company

employee and obviously I'm the world's expert

on that drug and so -- and that turned out to

be a very, very important, highly visible drug.

T mean, that drug changed how heart failure is

treated. It's now the standard of care for

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

roles.

Qa. What's the patent abmut? What is

it that was invented?
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1 | A. The patent is about congestive
2 heart failure.

3 QO. What about congestive heart

4 failure?

5 A. Well, the contention in that case

5 is that the drug, which is a beta blocker,

7 among many other activities that it has, all of

8 which are relevant to heart failure, were

3 discovered in my laboratory -- my laboratories

10 at the time -- was obvious and, of course, beta

11 blockers at the time and still are

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

13 most significant warning against the use of

14 such drugs.

i5 And so the company challenging

16 that -- and = don't remember, I should, I gave

17 my deposition a few months ago, but I don't

18 remember -- is arguing that it's obvious. And,

19 of course, how could it be obvious if it's

20 contraindicated? And, of course, I also had

21 internal notes of ail of che opposition within

22 at that time GlaxoSmithKline, who was my

23 employer at that time, against developing that

24 drug because they thought it would kill people.

25 And so as the person who had to
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live all that and waking up every morning

thinking everybody says I'm going to kill

peopie with this drug in these clinical trials

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

wasn't obvious.

Q. That's it?

A. So that's basically what my role

was.

c. Is the patent on the chemical?

A. The patent is on the use in heart

failure --

QO. 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 -- 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 pointing us into the

direction of heart failure, and that wasn't a

very popular decision given, again, the FDA's

 
 

coniraindication for drugs like that in heart

__
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failure.

So 1t was quite literally a very

difficult situation for 17 years, although £

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 Lhat was in

Supervising the clinical trials or what was

your role?

A. It was everything. My role was

 
everything. I ran ail of the preclinical

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

wrote the entire development plan for that drug

early on, and IT was on tke team that monitored

avery 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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O. 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 iz my area

of expertise and -- and so there are two of

those.

Q. Other than chis 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.

QO. 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 nad any contact with United

Therapeutics before.

Q. And what about with either of the

Jaw firms that are present here on behalf of

United Therapeutics, either Foley & Lardner or

Wilson Sonsini? 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 so. Arcund that

that period.

Q. And how did you get hired?

A. I was contacted by Mr. Delafield,

and that's how I got contacted.

Qa. What's your -- what's your hourly

rate?

A, $500 an hour.

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

in this case?

 
A. Yes, it is.

Q. And is that what you were paid

in -- 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.

GQ. 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.

QO. That's it, the 30 to 40?

A, 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?

A. I sent Wilson et al. two or three

invoices, I think. Could be four.

QO. 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 sc it could have been more

than 30 or 40 hours. I cust don't remember.

a. Okay - Somewhere between 39 and 64;

does that sound fair?
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i'm not sure it would be as high as

Q. Okay. 30 and 50?

A. Maybe.

Q. Okay.

A. I'm sorry. I meant to say

something at the beginning and I forgot.

I have one change in my expert

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

GQ. Okay.

A. It was --

Q. Tell you what. Let's --

A. Wait till then?

oO. Yeah.

A. Okay.

QO. 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 Fxhibit 2 UT Exhibit

2023,

Ruffolo.

the curriculum vitae of Robert

(Document marked for

Page 26

 

 

identification purposes as Ruffolo

Exhibit 2.)
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BY MR. POLLACK:

vs UNITED THERAPEUTICS CORPORATION,
Robert on 08/19/2016 Page 27 

Thank you.

Q. Can you confirm for me that that is

your CV?

AY Yes,

Q. Okay.

this ig my cV.

Are there any corrections

you want to make to the CV?

A. Not - not that I know cf.

Q. And if you can turn to page 13 in

the exhibit.

A. Okay.

Q. I just wanted to look at the

section that says "Expert Witness in Lawsuits."

A. Uh-huh.

Q. So the first two cases, one is a

SmithKline Beecham litigation?

A. Yes,

QO. Okay.

Pharmaceuticals

A. Yes.

Oo. Were

kinds of cases?

A. Yes,

that I --

Q. That

And the second is a Wyeth

litigation?

those both product liability

they were. They were the two

 
you mentioned?
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A. -- mentioned earlier, yes.

QO. What was the SmithKline Beecham one

about?

A. Well, that was the diet drug

litigation.

that case?

witness?

A.

The so-called Fen-Phen.

Fen-Phen?

Yes.

What was your testimeny about in

Were you an expert or a fact

I was both a fact witness and an 

 
expert witness because it fell within my field

of autonomic pharmacology and so T 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. Uh-huh. 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 go 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.

G. 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.

QO. Okay. I see the other ones

aren't -- aren't listed.
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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.

QO. Okay. Do you know when this CV was

made? When it was last usdated?

A. Oh, let's see what publication

number there is.

Oh, maybe a year or two aqo. Being

retired, I'm not publishing so much anymore and

so this CV doesn't get updated as frequently.

So I don't -- = don't xnow when it was, but

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

 
at in a little while.

QO. Okay. You didn't have a chance to

update it with the additional litigations?

A. No, and also IT didn't -- don't know

~~ on almost all of them, I had te 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 cthers are, I

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

I'm ailowed to da that.

QO. Okay. Do you still update your CV
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-- do you -- do you update your CV yourself or

do you have someone do it for you?

A. Now I do it myself.

a. Back when you were in at Wyeth, you

had someone do it for you?

AY 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 wilt be your declaration.

A. Okay.

(Document marked tor

identification purposes as Ruffoloe

Exhibit 3.)

THE WITNESS: Thank you.

BY MR. POLLACK:

Q. All right. Ruffole 3 is titled

declaration of Robert -- Ruffolo 3 is entitled

"Declaration of Robert R. Ruffolo, Jr., 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.
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Po

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

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 che penultimate

draft and = forgot to add it.

On page 25, five lines up from the

bottom.

Q. Uh-huh. This is in oaragraph 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."

QO. 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,
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could still present -~ could still be present

in a drug substance at a level resulting in

exposures of up to 1 milligram per day that

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

still identified and qualified -- still be

identified and qualified." Can lo write that correction on this

Page 33

 dvaft?

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 
QO.

and qualified."

Yes. You also added the word

"still" after about two lines up from that?

A. Oh, no, I'm gorry. If I -- if T

said that --

Q- You didn't?

A. -- Iwas -- 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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Qa. Okay. Could you co me 4 favor

then? Can you read the sentence as you would

like it --

A. Okay.

Q. -- to be --

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,

coulée be present in a drug substance at a level

resulting in exposures of up to 1 milligram per

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

and yet may still be 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

£o Mr. Delafield.

Q. Okay. So that's before you saw any

Page 34
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-- @ 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. TFT don't know.

on Okay. But at that time you hadn't

seen the decision of the Patent Trial and

Appeal Soard 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 suqgest revisions

to your draft?

MR. DELAFIELD: Objection.

Just -- just caution the witness not to

disclose any privileged communications

between us, SO...

THE WITKESS: Wot much. This is
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my draft and his suqgestions were few, if

any. There might be a couple of legal

 

sentences, but that's something tnat I

certainly wouldn't understand on my own.

BY MR. POLLACK:

Qa. Right. For example, if you turn to

page 10 paragraph 18 and going through --

A. Uh-fhuk..

QO. -- pace 12, did you draft those

paragraphs?

A. Yeah, that's what I was referring

to. Thet's where -- where he would have helped

me or made suggestions because I am not an

attorney and would mot 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 ovez. That's how I operate.

 
I do draft after draft after draft unztil every

word is exactly the way I want it, despite the

fact that I missed the correcticn, and soa --

but I -- So -- so, yes, that I was helped with

chat.

Q. Other than the correcticn you

pointed us to in paragraph 56, are there any
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cther corrections that you'd like to point out?

A. Wot that I'm aware of.

Q. Arve 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 -- I've read so many things. [I

don't recall that there are other opinions. I

 
was asked tc deai 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. But as you sit here today,

there are no other opinions that you intend to

provide in this case other than what's in your

declaration?

A. This is what I was asked to -- to

testify about.

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

referring to --

A. This Gecument. The contents of

my --

q. ~- Ruffolo Exhibit 3?

A. Correct.
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Q. As you said, this is a report on

long-felt need?

A. Yes. Yes, it is.

o. What's your understanding of

long-felt need? What is that?

A. Well, again, not being an attorney,
 

my understanding cf 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. £f

don't know that it applies to any individual

case in terms of your general question.

 
QO. Well, do vou know, does -- does a

leng-felt need te be something that was

recognized or understood in the art?

A. rE don't understand.

 
Q. Maybe I used too many patent terms.

Does a long-felt need need tc be

something that other people felt a need for?

ME. DELAFIELD: Objection,

Vaque.
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define

just -

BY MR.

Q.

example

someno

improv

BY MR.

Cc.

improvement. 
yearning for something. Would that be a fair

way ta

Vague.

would

would

SY MR.

Q.

 
Patent

identif

THE WITNESS: Could -- could you

"other people" for me? I'm sorry. 1

POLLACK:

Well, besides yourself, for

MR. DELAFIELD: Same objection.

THE WITNESS: I would assume

ay would have to think it was an

 
ement of -- or a significant change.

POLLACKE:

I'm not asking about an

Long-felt need. That's like a  describe it?

MR. DELAFIELD: Objection.

THE WITNESS: I suppose that

perhaps be -- be something that

-~ would represent a long-felt need.

POLLACK:

Oxay. Do you know when the '393

was filed, was there -- have you

led anyone who expressed a desire or 4
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need that was addressed by the '393 patent? |
A. Well, based on almost 40 years of

experience in the industry dealing with the

FDA, the FDA is always looking for the highest

level of purity that's possible and practical

anc -- and obviously so did physicians and

patients, and so that to me would represent a
 

long-felt need.

QO. 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 WITN#SS: The FDA in general

is always locking 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 tha

patient and, therefore, exposure would bea

over a leng period.

  
 

|
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For those types of drugs, they

are especiaily interested in higher levels

of purity and lower levels of impurity.

BY MR. POLLACK:

Q. Now, you understand when tnis

patent was filed, treprostinil was an approved

drug being used by patients; correct?

A. Yes.

MR. DELAFIELD: Objection.

Vague.

BY MR. POLLACK:

QO. Okay. Now, my question, which you

reaily didn't answer, was: Did you identify

anyone at the FDA oy 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 ag

well.

And -- and they're especially

receptive to that with drugs that are

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

950 Third Avenue, New Yark, NY 10022 (212) 557-5558

P41 UT Ex. 2058
SteadyMed v. United Therapeutics

IPR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 2479 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2480 of 7113

ho

U1

10

11

12

13

14

a5

16

17

18

19

20

21

22

23

24

25

STEADYMED LTD., vs UNITED THERAPHRUTICS CORPORATION,

Ruffelo, Robert on 08/19/2016 Page 42 

exquisitely petent 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 selieved

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 irom any physicians, asking for a

change in purity for treprostinil at the time

this patent was filed or before?

MR. DSLAFIEULD: Objection.

Asked and answered.

THE WITNESS: The -- I don't

know if whether or not anyone from the FDA

asked for that, but it doesn't need =o he

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. >OLLACK:

QO. So the FRA 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.

o. 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

PDA.

GC. 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?

QO. 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 vou 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. bet me read che whole

sentence again.

A. Okay.

Q. "I have repasatedly observed during

the course of my career that the FDA balances

their strong desire for the highest lavels 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.

QO. Okay. Finally.

You still agree with that sentence?

A. Oh, yes.

Q. Okay.

A. Yes.
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QO. 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. DBLAPIELD: Objection.

Mischaracterizes the document.

THE WITNESS: Thaz's only

partially correct.

BY MR. POLLACK:

QO. What's incorrect about it?

A. Your -- your description left our

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

you increase ourity.

Q. Did the FDA do that in the case of

treprostinil? Did they insist that UT increase

purity?

A. IT don't know.

MA. DELAFIELD: Objection,

Compound.

THE WITNESS: Yeah, I don't know

whether they did or did not.

BY MR. POLLACK:

Q. De you know if anyone else insisted

Chat United Therapeutics increase purity?

Page 45
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A. I don't know if United Therapeutics

insisted on it themselves. They obviously

wanted to do that because they took the issue

fo 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.

Iocan always purify a drug further

tust by purifying it again and again and again;

isn't that so?

 
MR. DELATIELD: Objection.

Vague.

THE WITNESS: Not necessarily,

no.

BY MR. POLLACK:

Q. Buk in many cases EF can; right?

A. Yeah, in some cases you can.

QO. Right. Now, one reason fer not

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

expensive and, two, it decreases yield;

correct?

MR. DELAFIELD: Objection. Lack

of foundation.

THE WITNESS: Not necessarily.
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BY MR. POLLACK:

Qa. 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

 
acilentisrs need to balance purity against other

tTanufacturing 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 cpinion about scientists?

A. A vast majority of scientists in

the pharmaceutical industry wouldn't be

involved in any of this at ail.

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

"Chis"?
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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 -- 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 1s, you know,

has higher level of purity.

BY MR. FPOLLACK:

Q. Okay. Looking at only those

scientists you've just identified, would it be

tne 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 manufacturing 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.

QO. Are you a process research chemist?

A. Process research chemists --

 
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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i A. I was president of research and

2 development.

3 QO. Yeah, So everyone?

4 A, Not --

5 Q. All the ecientiats?

6 A. Not the company.

7 2. Sure, But all =the scientists

8 reported to you?

9 A. There are some scientists in the

1c 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 precess research

16 chemist per ge, no.

i7 Q.- Okay. Let me ask vou.

18 A. However, those decisions, as I said

19 earlier when we were talking about another

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

21 responsible for reaching those decisions and

22 making them.

23 Q. So when you made those decisions,

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

25 other manufacturing concerns?
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A. Yes, I did.

Q. ff you couid turn to page 12 in

your declaration, Exhibit 3, paragraph 24.

A. 24, yes.

Q. And you say there:

"T understand that SteadyMed's

expert, Dr. Winkler, in his declaration has

opined that a POSA*" -- do you understand that

to bé a person of ordinary skill in the art?

 
A. Yes, I da.

Q. Let me starz: it again then.

"IT understand that SteadyMed's

expert, Dr. Winkler, in his declaration has

opined thal a person of ordinary skill in the

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

nedicinal or organic chemistry, or a closely

related field. Alternatively, a person of

erdinary 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 persen involved in

the type of chemistry that we're talking about

in the patent is a very high level. I consider

1t 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 nad 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.

QO. Okay. Let me ask you then.

It he had written that a verson 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
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for many, many yeare.

om 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: Objection.

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 -- 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

Pe
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BY MR. POLLACEK:

Q. Okay.

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, vhysical

chemistry. Another specialized field is

physical pharmaceutics.

Qo. Anything else?

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

There may be others.

QO. Okay.

Ruffolo, Robert on 08/19/2016 Page 54

Now, it says "a Ph.D. in

 
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 -- 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
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we were just discussing, this standard?

MR. DELAPIELD: 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:

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

that you required?

A. Not -- not the P -- well, it says

"or related field." My Ph.D. is in

pharmacology dealing with stereochemistry and

structure activity relationships, and I

consider those tc be highly chemistry-dominated

disciplines and that would fit in a closely

related field.

Qa. Okay. But when I asked you which

Fields you would include, you didn't include

pharmacology.

 
MR. DELAPIELD: Objection.

Asked and answered.

BY MR. POLLACK:

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

include pharmacology with those qualifications

that I just listed, I would agree to that.

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

Qo. So --

A. Just -- just pharmacology without

these qualifications that I just listed for

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

pharmacology without the qualifications, which

I do rave.

QO. Okay. Yeah, let me make sure I

understand then the qualifications.

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 thet have

experience in analytical chemistry and so on.

QO. Do you have experience in

analytical chemistry?

A. Yes, I de.

Q. What's your experience in

analytical chemistry?

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

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

P.56 UT Ex. 2058
SteadyMed v. United Therapeutics

IPR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 2494 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2495 of 7113

tal

a

190

il

12

13

14

is

16

1?

18

19

20

al

22

23

24

25

STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,
 Ruffolo, Robert on 08/19/2016 Page 57i i|

A. In addition to having managed

hundreds of medicinal -- of analytical

chemists, I have taken as part of my training,

beth 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 chemistry.

QO. Okay. I didn't ask you earlier.

Have you worked on any other --

maybe I did ask you.

Have you worked on any othmer inter

 
partes reviews, or is this your first one?

A. I believe this is my first ome.

Q. Okay. Let's go to paragraph 28 of

your report.

And there you say that in forming

your opinions, you've veviewed several

documents.

Who provided you with those

documents?

AY The compilation of the documents

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

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

draft of this report.

QO. Do you recall which decuments 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: Well, you're

 
asking him who provided what, which I

think --

MR. POLLACK: He is an expert.

He's not a fact witness.

MR. DELAFIEDD: I know but --

MR. POLLACK: So I'm asking the

basis of his, you know, reliance. JIhe

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

documenls from the FDA, from the ICH, sone

veferences related tc the FDA, documents

  
nn a
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of trace impuri

impurities can have on a patient.

BY MR. POLLACE:

Q. Which

effects of trace

A. There

Vague.

contamination -

BY MR. POLLACK: 
 A.

  that was

MR

related to purity issues and -- and effects

MR.

THE WITNESS: There is a

document on penicillin contamination,

cephalosporin contamination, bacterial

component contamination.

Q. E. coli component?

A. E. coli.

Q. And that was in insulin?

That’s correct.

Q. And the penicillin contamination,

in other antibiotics?

THE WITNSSS: I'm sorry. Could

 
 

 
 

 
 
 

 
 
 
 
 
 
 

 
 

  

ties. ‘The effect that trace

documents had to do with the

impurities on patients?

DELAFIELD: Objection.

- mot bacterial -- bacterial

  
 

 
  
 
  . DELAFTELD: Objection.
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BY MR. POLLACK:

Q. The penicillin contamination, that

was concern for cther antibiotics?

A. No.

Qa. Oh, that was concern for which

drugs?

A. For any --

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: It was concern for

any drug manufactured by a company that

makes -- that also makes a penicillin

analog.

BY MR. POLLACE:

on Okay. As far as you know, United

Therapeutics doesn't make any antibiotics;

 
correct?

A. I don't know.

QO. 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.

QO. Okay. So you're not aware that

treprostinil is the only drug substance that igs

sold by United Therapeutics?

A. Io --

MR. DELAFIELD: Objection.

Lacks foundation.

THE WITNSSS: I don't know very

much about United Therapeutics beyond this

product and -- and thig litigation.

BY MR. POLLACK:

Qa. And you didn't leok into whether or

not United Therapeutics made any --. any

antibiotics?

MR, DELAPTELD: Objection.

Asked and answered.

THE WITNESS: No, I did not.

BY MR. POLLACK:

 
QO. Okay. And you didn't lack into

whether or not United Therapeutics works with

EB. coli or any other kinds of bacteria?
 

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: 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:

0. I assume you reviewed this patent

theroughly in forming your opinion?

AL 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 curn to the

claims of the patent, they begin at column 17.

Now, do you see claim 1 there?

A. Yes, I doa.

Q. Tell me, how many compounds would

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

estimate?

MR. DELAFIELD: Objection.

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

compounds. I have no idea how many. I

coulan'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 Leok into the number of

compounds. No, I did not count them.

G. Okay. But it's at least thousands;

right? Is that fair?

MR. DELAFIELD: Objection.

Lacks foundation. Calls for speculation.

THE WITNESS: It's a good many

compounds. I don't know the quantitation.

 
BY MR. POLLACK:

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

chemistry, Lb understand.

So based cn that, can you give me

some estimate looking at the --

A. That misstates --

QO. -- Tromber 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.

Cc. 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:

QO. Well, you said you were asked to

prepare a long-feit need.

Are you talking about the lomag-felt
“

need for the compounds in claim 2 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:

Cc. Okay. Sc ag 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 nothing I can tsli you

about the long-felt need for those other

compcunde .

Qo. What about claim 2? Is there

anything you can tell me about the long-felt

 
need for the compounds of claim 2 which --

which relates te claim 1?

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: I'm serry. Could

you repeal tne question?

BY MR. POLLACK:

QO. Sure. Is there anything or do you

have any opinion regarding the long-felt need

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

Let me step back a second.

Do you understand what a cependent

Claim is? if 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. Soa you need everything in

the independent claim plus something else in

the dependent claim; is that how it works?

MR. DELAYIELD: Objection.

Calis for legal conclusion.

THE WITNESS: Can you say that

again, please?

BY MR. POLLACK:

QO. 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. DELAFIELD: Same objection.

THE WETNESS: Again, I'm mot an

attorney and I -- my understanding is basic

as what I just described.
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SY 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. Ch, okay. What did you mean by

"follows" then?

MR. DELAFIELD: Same objection. 
TRE WITNESS: To put it crudely,

the -- mot 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
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—

specific

OQ.

related?

 
THE WITNESS: I can't be more

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

sorry. I just don't have the legal training

to do that.

BY MR. POLLACK:

Ckay. You're not sure how it's

MR. DELAFIELD: Objection.

Mischaracterizes testimony.

THE WITNESS: dust as =F said, it

is related. In terms of specifically how, I

doen't know.

BY MR. POLLACK:

Q.

ask again

about the

claim 2?

AY

long-felt 
i,

Elisa Dreier

So let me get back then. Let me

chen.

Are you here to give an opinion

long-felt need for the compounds in

iim here to give testimony on the

need of treprostinil.

And treprostinil only?

And the diethanolamine salt.

And the diethanolamine salt as

Yeak.
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Q.

A,

both ~--

Okay.

I consider them the same. They're

one is a salt and one is a free acid.

That's similar compounds.

Q.

claim 9?

A.

g.

A.

QO. 
A.

Well, let me ask you.

Claim 9. Do you know which one is

Yes,

Okay.

I'm just reading it.

Am I correct that claim 9 includes

both treprostinil and the diethanolamine salt

and other salts?

I agree that claim 9 includes

treprostinil and it would include the

Q. 
Vague.

diethanolamine salt and other pharmaceutically

acceptable salts.

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.

THE WITNESS: Tose other salts,

 

Page 69
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a

to my knowledge, aside from the

 

diethanolamine salts, are net on the market;

and as I described before, the long-felt

néed is by the FDA and those other salts not

being marketed products or being developed

for the market, as far as I knew, would

have -- would be of no interest te the FDA.

So I don't believe there would

be ~~ Tim 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 compieted, step {(d} is only

optional; right?

A. No, I don't agree with thar.
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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 -- above that, we see the free

acid, the -- the reaction involving step (d)}

would have to take piace to generate that

galt -- to generate that free acid.

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

just show the free acid.

A. I'm -- yeah.

QO. It shows "or a pharmaceutically

acceptable salt thereof"?

A, Yeah.

Q. You see that?

A. Correct. I'm sorry. Can I

rephrase my answer?

QO, 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.
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Qo. Okay. But you can also make,

instead of making that compound, you cam make a

pharmaceutically acceptable salt; correct?

A. That's correct. You can make a

pharmaceutically --

Q. Right.

A. -- acceptable salt.

QO. For example, treprostinil

diethanolamine salt is a pharmaceutically

acceptable salt?

A. Yes, it ig a pharmaceutically

acceptable salt.

a. And if I don't carry out -- I can

make treprostinil diethanolamine salt without

carrying out step (d); is that correct?

A. That's cerrect, and so my reference

te that being not optional was specifically

when I referred to the free acid of

treprostinil.

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

claim doesn't just include the free acid. It

also includes the salta?

A. It includes the salts.

Q. Okay.

A. The pharmaceutically acceptable
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salts.

@. Okay. And so when step (d} is not

carried out and the pharmaceutically acceptable

salts are made, what can you tall me about the

purity of the treprostinil diethanolamine salt?

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: The purity of the

diethanolamine salt, based upon the material

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

higher than previous methods for

preparation.

BY MR. POLLACK:

QO. Okay. Was there -- because I

didn't see this in your report -- in your

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

 
Are you giving an opinion regarding

the long-felt need for a treprostinil

diethanolamine salt made according to the

patent?

A. Yes, I'm giving am opinion on the

marketed products.

Co. Okay. What evidence do you have

that there was a long-felt need for a purer

treprostinil diethanolamine sait?
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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 tc both the free

acid and the diethanolamine salt.

Q. CSkay. Other than that general

concept, do you hava any statements from the

FDA or anyone else specifically addressing the

purity or commenting on the purity of the

treprostinil diethanolamine galt?

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, twa of

them were related to purity of treprostinil

and the diethanolamine salt.

So, yes, the FDA did have
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concerns about purity when evaluating the

new manufacturing process.

BY MR. POLLACK:

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

lock 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 aiso 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?

QO. Tt'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.)

 
THE WITNESS: Thank you.

BY MR. POLLACK:

Q. Okay. Soa is Ruffolo Exhibit 5 the

letter to the FDA that you were just referring

co?
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A. Yes, it is.

Q. Tf you could turn to page 2 of the

letter, dea 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.

QO. Okay. In fact, this letter

concerns a change in manufacturing which -- in

which United Therapeutics wished to move their

plant from Chicago to Maryland; correct?

A. That's my --

MR. DELAFIELD: Objection.

Mischaracterizes the document.

THE WITNESS: That -- 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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QO. Okay. And, in fact, changing how

and 

that can affect purity as well; isn't that

correct?

MR. DELAFIELD: Objection.

Lacks foundation. Vaque.

THE WITNESS: Can you repeat the

question?

BY MR. POLLACK:

Q. Sure. Changing how -- what

is used can change the purity 

as well; isn't that correct?
 

MR. DELAFIELD: Same objections.
  
 

THE WITNESS: The -- a change in

of the can havethe  

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:

Qo. Right. And that change in 

has nothing to do with the change in 

process that concerns the '393 patent in this

case?

P.7?
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MR. DELAFIELD: Objection.

Vague.

THE WITNESS: Can you ask that

again, please?

BY MR. POLLACK:

Q. Sure. That change in 

 

described in the '393 patent?

MR. DELAFIELD: Same objection.

THE WITNESS: The change in the

 
BY MR. POLLACK:

Q. Right.

A. Okay. S80 could you ask it cne more

time, please?

 

Q. Sure.

A. Because now I've got --

Q. Okay.

AY Tim just trying to fagure out what

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

i'm sorry.

 Qa. The change in

A. Yes.

Q. -- in this process --

A. The change of 

P.78

, that's not the type of change thac's
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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,

the 18 not  

It's something else many steps 

earlier.

BY MR. POLLACK:

ion Now, let's take a look at that

first paragraph after the bullet point, and the

first sentence says:

"Historically at our Chicage

facility, UT-15c."

Bo you know what UT-15C is?

A. Yes, I do.

oO. Okay. What is it?

A. It's treprostinil free acid.

QO. 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 --

QO. Absolutely.

P.79
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A. -- of this letter and revicw?

(Reviewing decument).

Yes, I -- i change my answer. It

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

the diethanolamine salt. I believe it's the

diethanolamine salt.

QO. Ckay. That's my understanding as

well.

A. Ckay.

QO. I just wanted to make sure we get

the record correct.

"Historically at cur Chicago

facility, UT-15c" -- 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

treprosctinil."

Did I read that correctly?

A. Yes.

Q. Than they say:

"This new process was necessary for

the production of UT-15C API for our

investigational oral formulation (IND 71,537),

F.80
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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 soa.

Q. Well, I mean, you've --

A. That's how T would read that.

ion Okay. I mean, in your declaration,

you focused on this --

A. Yes.

Q. -- exhibit; correct?

A. Yes.

QO. Oxay. 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."

De you see that?

A. Yes, I de.

Q. Okay. And reading that together

P81
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with the next sentence, which reads:

"These impurities are not carried

through to the final API, treprostinil as

described below."

Based on those two sentences, there

are impurities in the treprostinil

diethanolamine salt; is that fair?

MR. DELAFIELD: Objection.

Mischaracterizes the document.

THE WITNESS: Well, I'd like to

see Table 5.

BY MR. POLLACK:

CG. 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 T read that

paragraph again?

BY MR. POLLACK:
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Q. Absolutely.

A, (Reviewing document). Ckay.

So could you ask the question

again, please?

oO. Sure. So according to this

paragraph, there are certain impurities that

were Found in treprostinil diethanolamine sallL,

also knewn as UT-15€; 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 ovaragraph

is describing that there's some impuritics?

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

ak 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

impurities.

BY MR. POLLACK:

Q. Yeah. What I want to know is:

What can you teil me about the impurities that

they found in the UT-15C salt using this

process?

MR. DELAFIELD: Objection.
 

Vague.

THE WITNESS: Again, i'm here to

talk about long-celt nced, but if you show

me Table 5, I can answer that question.

 
BY MR. POLLACK:

a. Right. You've never locked at

Table 5, though?

A. Io--

MR. DELAFIELD: Objection.

Asked and answered.

THE WITNESS: I said I didn't

recall if I did or not.

BY MR. POLLACE:

aq. AS you sit here now, you don't

recall anything about Table 5?

A. I have --
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MR. DELAFIELD: Same cbjections.

THE WITNESS: JI have reviewed

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

reviewed Table 5 or not. So if I could lock

at it, I can answer your question, but I

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

BY MR. POLLACK:

QO. Okay. So as you sit here now,

you're not able to tell me what the impurities

are that would be in that Table 5?

MR. DELAFPIELD: Objection.

Vague. Asked and answered. Lacks

foundation.

THE WITNESS: Not -- not unless

you show mé Table 5 I can't. Couldn't

possibly remember all that.

BY MR. POTTACK:

Q. Okay. Let me ask you this then.

Can you tell me hew the impurities

that were found in Table 5 in this process

agdiffer 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?
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BY MR. POLLACK:

Q. Right.

A. I need to see Table 5.

Q. And just to be clear, Table 5 is a

document owned by United Therapeutics?

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: I didn't know 

that, but whoever owns it, if you can show

it to me, I can cry and answer your

question.

BY MR. POLLACK:

 
Q. But you are relying on this

document and in forming your opinion you didn't

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

recall?

A. Iomay have seen it. I don't recall

because as I said, I reviewed quite literally

thougands of tables, and I don't recall if I've

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

Q. De you recall seeing any tables

regarding the impurities in treprostinil

Giethanclamine salt?

QO. What document was that?
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A. I saw the Walsh declaration.

Oo. All right. Anything else?

A. There may have been others, but

that's the one that's coming to mind.

Q. And based on the Walsh declaration,

are you able to opine on any differences

between the impurities in treprostinil

diethanolamine salt according toe the patent and

any other methods of making the diethanolamine

salt?

MR. DELAFIELD: Objection.

Lacks foundation.

THE WITNESS: I can only comment

on Dr. Walsh's conclusion where he indicates

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

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

happy to answer that question if you can

show me the table so I can make the

comparison.

BY MR. FOLLACK:

Q. By the "table" you mean the

VAL-OOL31?

A. Yes.

Q. Okay.

A. Bet I simply can't do it from
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memory .

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

of this document it says "Protective Order

Material"?

A. Yes.

C. 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: I see "Protective

Order Material." I den'c 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 sublic in the public

domain.

Q. Se you understand this is not a

public document?

MR. DELAFIELD: Objection.

Lacks foundation. Asked and answered.
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—

THE WITNESS: I believe this is

 

 
 
 

 

not a public document.

BY MR. POLLACK:

Qo. 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.

G. 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

geen the information in this document?

MR. DELAFIELD: Objection.

 
BY MR. POLLACK:

QO. Is that fair?

MR. DELAFITELD: 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 oct the FDA?

Q. Yeah.

A. I assume they haven't.

Q. And even at the FDA, only the --

most Likely oniy 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 kad access to this document. I

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

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

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

seen il.

BY MR. POLLACK:

Q. Right. Weli, you're familiar with

the FDA process; right?

A. Of course.

MR. DELATIELD: Objection.

Vague.

THE WITNESS: Of course. 

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 numher.

QO. Okay. But it would be a small

number?

MR. DELAFIELD: Same objections.

 

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

P.91 UT Ex. 2058

SteadyMed v. United Therapeutics
IPR2016-DG006

IPR2020-00769

United Therapeutics EX2006
Page 2529 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2530 of 7113

~I

1

il

L2

13

14

15

16

17

18

13

20

21

22

23

24

25

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

THE WITNESS: Wnrat does "small"

mean?

BY MR. POLLACK:

Q. Five people?

MR. DELAFIELD: Same objections.

THE WITNESS: My quess ig it

would be more than that.

BY MR. POLLACK:

Q. More tzran 10?

MR. DELAPIELD: 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 majcr change according to the

ICH, and so major changes undergo extensive

review.

BY MR. POLLACK:

Go. Right.

A. And extensive review would involve,

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

is one of the reagons 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,
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but I don't -- I can't give you the number.

QO. 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 treorostinil

described in this letter was made?

MR. DELAFIELD: Objection.

Vague. Relevance.

 
THE WITNESS: Label changes

doen't include process changes.

BY MR. POLLACE:

Qo. 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. FIA labels don't contain purity

information.

Q. Ie there any cther xind 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

;nana  
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announcements on changes in purity. |
BY MR. POLLACK:

QO. This is all secret information;

richt?

A. This --

Q. The purity of this product?

MR. DELAFIELD: Objection.

Vague. Calis for speculation.

THE WITNESS: This document

 
would be, yes.

BY MR. POLLACK:

on 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.

QO. Sure. Sure.

A. But so there are lots of purities

you can find on the Internet and then wken you

purchase material. But in an NDA, no, that

information is not subjeci to announcements,

inclusion in labels. It's not -- not done.

Q. This is all secret, in fact, which
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is why it's stamped "Protective Order

Material"?

MR. DELAFIELD: Objection.

Lacks foundation. Calls for speculation.

THR WITNESS: Well, I don't know

who stamped that, Sut I assume this document

is confidential,

BY MR. POLLACE:

Qo. 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. DELAFTELO: Same objections.

Asked and answered.

 
THE WITNESS: T would assume

that's true.

BY MR, =OLLACK:

oO. Yeah. And that would also be true

of this validation repert, VAL-00131?

MR. DELAFIELD: Objection.

BY MR. POLLACK:

Qo. That would also be confidential?

MR. DELAFIELD: Objection.

Lacks foundation. Calls for speculation.

THE WITNESS: That's Table 5 and
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T would assume that would be confidential as

well.

BY MR. POLLACK:

QO. 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}.

QO. 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. T see that.

QO. Okay -

A. ET need to -- I need to read a

little bit more, = think.

Qo. Sure. Let me ask you a question
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anc 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 optional step (d}) in claim 9?

MR. DELAFIELD: Objection.

Calls for speculation. Mischaracterizes the

document.

THE WITNESS: {Reviewing

decument). Okay. So could you repeat the

question?

BY MR. POLLACK:

Q. Yes. So my question is: That

sentence which reada "These impurities are not

carried through tc the final API, treprostinil

as described below," that sentence refers te

carrying out step (d) of claim $3, 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 opticnal.

BY MR. POLLACK:

Gc. Right. So if step (dc) was not

carried out, there's a number of impurities
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that would still be left in the tri- -- in the

 

tcreprostinil diethanolamine salt; is that fair?

MR. DELAFIELD: Objection.

 
Calls for speculation. Lack of foundation.

THE WITNESS: There would be

impurities in any product, you know, that's

part of the product.

BY MR. POLLACE:

QO. Sure. But there are impurities

that are removed by step (d} in making

treprostinil that are present in triethanol --

in treprostinil triethanol --

A. Ethanclamine.

Q. het 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 chrough step

{co}?

MR. DELAPIELD: Objection.

Calls for speculation. Lacks cf foundation.

Asked and answered.

THE WITNESS: There are

  
impurities in any compound and that would

include this. As I recall, in the Walsh
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gecument, the impurities were very low.

BY MR. POLLACK:

Q. Yes, but there are impurities in

triethanolamine -- in treprostinil

diethanolamine galt that are not -- that are

removed by step (d} and, therefore, not in the

treprostinil free acid?

MR. DELAFIELD: Objection.

Lacks foundation. Calis for speculation.

Asked and answered.
 

THE WITN=SS: I'd 1ike to look

at the -- at the Walsh document before I

answer that because that -- that will help

me.

BY MR. POLLACK:

Q. Okay. Without looking at the Walsh

document, you're not able to answer?

A. I don't have it memorized. I'm

sorry.

Q. Okay. But, I mean, reading the

text here, you're not able to conclude that

there are impurities that were removed by

  
carrying cut step (d) --

MR. DELAFTRLD: Objection.

BY MR. POLLACK:
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Qa. -- based on the sentence that's

written here?

B. 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.

G. And if I gave you the Waish

declaration, would you be able to answer my

question?

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: Tf I had the --

the table in the Walsh declaration, I could

 
tell you whether there are differences in --

in the impurity profile.

BY MR. SOLLACK:

Q. 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 lLong-felt

need, but FI 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 py 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: i can guess, which

would be speculation, but I can answer if [I

see the Walsn 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. DELAFIBLD: Same objections.

BY MR. POLELACK:

oO, -- on whether or not -- let me

finish my question -- on whether or not step

(ad) removes impurities from the diethanolamine

salt?

MR. DELAFIELD: Same objections.

Outside the scope of his declaration.
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THE WITNESS: Iam 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:

QO. Okay. Without that document, you

don't have an opinion on whether or not step

‘d} removes impurities From treprostinil

diethanolamine salt?

A, As = 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:

QO. Okay. I need -- I neeq -- I'm

actually asking if you have an opinion, not

whether you remember anything.

Do you have an opinion one way or

the cther?

MR. DELAFIELD: Same objection.
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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. Thatts what scientists do. I

mean, you've asked me a scientific question

and I can do it 1f you -- if I have access

Lo

BY MR. POLLACK:

Cc. Right. Right. The reason I'm

asking you ig: Po you have an opinion

regarding how the purity of treprostinil

diethanolamine sait differs from the purity of

any Prior art treprostinil diethanclamine salt?

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

just wondering if that's something you're

giving an opinion on.

A. That's --

MR. DELAFIELD: Objection.

Asked and answered.

THE WITNESS: And I'm sorry,

could you ask it again?

BY MR. POLLACK:

CG. Sure. Bo you have an opinion on

whether the treprestinil 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 -- at the data for

diethanolamine salt.

BY MR. POLLACK:

Q. Well, let mé ask you. You have in

front of you your declaration.

Do you express in your declaration

an opinion -- and feel free to look through

it -- regarding whether or not there was a

long-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 leng-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

 

Page 104

 

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

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

P.104

557-5558

UT Ex. 2058

SteadyMed v. United Therapeutics
IPR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 2542 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2543 of 7113

10

Li

12

i3

14

LS

16

1?

18

ig

20

21

22

 

 

STHADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffalo, Robert on 08/19/7016 Page 105 

diethanolamine salt.

BY MR. POLLACK:

OG. Do you have any opinion then that's

specific to anything unique to treprostinil

diethanolamine salt?

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: The ~-- Dr. Walsh

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

report to be certain -- has made a judgment

that the '393 process produced a more pure

diethanolamine gait, but I'd like to see the

document .

BY MR. 2SOLLACK:

QO. 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 purer 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
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acid. JI don't recall what I've said about

the diethanolamine gait. Soa I -- that's --

that's what I remember.

BY MR. POLLACK:

Q. Okay. And feel Free to look at

your declaration. Can you look through and see

 
if you made any comments about the treprostinil

diethanolamine sait?

A. (Reviewing document) .

Q. Let me refine my question.

Can you see if you made any

comments in your declaration about the --

either the nature of the impurities or the

amount cf impurities in the treprostinil

diethanclamine salt?

MR. DELAFIBELD: Objection.

Vague.

THE WITNESS: Okay. Can I? Can

I?

BY MR. POLLACK:

Q. Yes, please.

A, I can read it? (Reviewing

document} .

Could I make a note on here?
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acid. Most of my comments refer to the free
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oO. 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. POCLLACK: 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. SOLLACK:

Q. Do you need the question read back?

A. Yeah, I'm sorry for the delay and
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1f you could indulge me --

Q. No, that's fine.

A. -- by reading the question back

please.

QO. 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 include, therefore, both.

 
Q. Can you show me where?

A. Yes.

Q. Where you're referring to?

A. On paragraph 28, the Last sentence.

 
"This desirable goal is ome of the

objects of the invention of the ‘393 patent

with respect to the new préparation 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 sait?
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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:

oO. Well, let me ask you something

then. Can you go back to the patent --

A. Sure.

Q. -- for a second?

A. Yeah.

Qc. Keep your declaration in front of

you.

Let's take a look at -- did you

ever look at claim 13?

A. Yes,

Q. Okay.

"The

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,

Do you see that?

 I have.

And in that claim, it says:

product of claim 9, wherein

and diethanolamine."  
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A. Yes, £ do.

QO. 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 [ even refer to "product" which would

eniy be the free acid and the diethanolamine

salt.

BY MR. POLLACK:

Q. Okay. Soa you're not -- in regard

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

commenting om any lLone-felt need for

treprostinil ammonia salt, treprostinil

N-methyl-glucamine salt, treprostinil procaine

salt, etea.?

MR. DELAFIELD: Objection.

Asked and answered and vague.

THE WITNESS: As =F mentioned
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earlier back in earlier questioning, I'm

only commenting on the products because, in

my opinion, a long-fealt need wouldn't

involve a salt that is not keing developed

or marketed or on the market.

So T'm referring to, with

respect to long-felt need, to the marketed

products, which is really what the FDA is

concerned about.

MR. DELAFTELD: I just wanted to

interrupt for a second. Lunch is here.

MR. POLLACK: Oh.

MR. DELAPIELD: dust whenever

you guys are ready. So we can keep going

or --

THE WITNESS: JI can go all day.

BY MR. POLLACK:

Q. Okay.

A. Whatever you want. Whatever you

like.

Q. No, that's [fine with me.

A. Te's up to vou.

Qo. 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 mé@ ask you that.

What is -- do you know what the

product of step (b) is?

A. Weil

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

THE WITNESS: -- £ 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

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

I could work back.

BY MR. POLLACK:

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

 
form an opinion now.

I was wondering if you had

expressed an opinion regarding the long-felt

need of claim 12. Is thaz something you intend

Lo da?

A. Well, claim 12 --

MR. DELAFIELD: Objection.

Asked and answered.

THE WETNESS: -- 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 these 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 iff you look

at column 190?

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

worked it back.

G. Okay.

A. And I will tell you what I believe

the product is, and on the assumption that I

have that right and only on that assumption,

T'ii then try to answer your question.

The claim 12 reads:

The product of claim 9, which is

the cyano nitrile, wherein the bage step is --

where the base in step (b) is potassium

hydroxide .

So as I loox 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 -- gdince 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

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

Q. Okay. So you're not offering an

opinion about the long-felt need for -- for

claim 12?

MR. DELAFIELD: Objection.

Mischaracterizes his testimony. Asked and

answered .

THE WITNESS: Actually, I

thought I did offer an opinion Lhalt the FDA

would mot have a concern about a long-felt

neec for a salt form that was not an

approved product, and potassium salt is not

an approved product.

BY MR. POLLACK:

Qo. Okay. So you have an opinion and

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

for claim 12?

MR. DELAPTELD: The same

objections.

THE WITNESS: There is not a

Long-felt need for the potassium galt formed

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

fogot this structure correct, which I

believe I do.

BY MR. POLLACK:
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a:

 

 

Q. Okay. And what abcut 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 leng-felt need

 
because it's not a marketed preduct.

BY MR. POLLACK:

Q. And just to make sure I'm

understanding, is it then your cpinion 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 preduct of

claim 11, which is not a marketed product

and therefore not being given to patients,

 
 

pe
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the FDA would not have a long-felr need for

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

radar screen.

BY MR. POLLACK:  
Q. So I'm trying te sort of get a yes

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

question.

Am I correct that, in your view,

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

claim i1?

MR. DELAFIELD: Objection.

Mischaracterizes the document and testimony.
 

Asked and answered.

 
THE WITNESS: Again, the product

of claim 11 is the cyano nitrile, which is

not a marketed product, and the FDA wouldn't

have any long-felt need.

BY MR. POLLACK:

Q. Okay. Was that a yes or a ne to my

question?

 
MR. DELAFIELD: Same objections.

TEE WITNESS: It was the answer

toe your question. Some questions you can't

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

BY MR. POLLACK:

 

Elisa Dreier Reporting Corp., A U.S. Legal Support Company
$50 Third Avenue, New York, N¥ 10022 (212) 557-5558

P.117 UT Ex. 2058
steadyMed v. United Therapeutics

IPR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 2555 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2556 of 7113

10

il

12

13

14

15

16

L?

18

19

20

al

22

23

25

STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,
 Ruffclo, Robert on 08/19/2016 Page 118

Q. Okay.

A. -- because it's not a marketed

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

a need for -- a leng-felt need with respect to

that product.

a. Let me go down to claim 16. You

see that one where it says:

"The product of claim $, wherein

the process does not include purifying the

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

Do you see that?

A, Yes,

Q. Wou.d there be a long-felt need

 
with respect to claim 16?

A. I can write on this?

Q. Yeah.

A. (Reviewing document).

ET don't believe that question has

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

and so elimination of a steo I don't believe

would have a long-felt need. Unless --

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

 
I see that,
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the diethanolamine salt,

Qo. Let me ask you then about claim i7,

which talks about, again, the ammonia and then

methyl-gqlucamine.

A, Yes.

QO. Are you opining regarding a

iong-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

Oz those bases, diethanolamine, would

produce the diethanolamine salt and because

that 18 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, thoge

wouldn'i have a long-felt need?

A. They're not marketed products and

would net rave a long-feit need by the FDA.

Qo. And same question for claim 19.

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

BY MR. POLLACK:

QO.

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

those together.

a.

Q.

A.

Q.

A.

answering.

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

BY MR. POLLACK:

Compound and vague.

BY MR. BOLLACK:

will keep my --

MR. DELAFIELD: Same objections.

MR. DELAFIELD: Objection.

Unless you feel otherwise --

MR. DELAFIELD: Objection.

-~ that they're different.

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

Okay.

-- mind more clear on what I'm

(Reviewing document}.

Tf Ll understand the claim

 
that derives from claim 1, which as

we digcussed earlier, has many, many, many

compounds and T couldn't quantitate it, but

there are a good many comoounds.

And I believe it would cnly apply

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

produce diethanolamine galt, which is a2

Marketed product, and, therefore, there would

be a long-felt need.

Q. And what about with respect to

claim 20? Are you opining that there is a

leong-felt need for claim 207

AL (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

galt, 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 = would say there

was a long-felt need would be the

diethanolamine salt.

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

and in claim 22, there's an extra thing Lhat
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after step (d) is done, so we formed the

treprostinil acid --

A. Yes.

Q. -~ is that fair?

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

yes.

oO. After that 1s 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: (Reviewing

document). I'm sorry. Could you repeat

that question? Ff think it doesn't make

sense --

BY MR. POLLACK:

Q. Sure.

A. -- to me.

Q. After step (d} is performed --

A. Yes. .

o. -- in claim 22 --

A. Right.

Q. -- the treprostinil acid is
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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:

Co. Okay. How do you understand it?

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

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

it's a free acid.

QO. Right .

A. So that free acid -- what confused

 
me is you said "salt" and there is --

Q. Do you see the word "salc" in claim

227

A. Oh, I'm sorry. I'm sorry. I was

looking at claim 1.

QO. Yeah.

A. Claim 21. I apologize.

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

Skipped over one.

A. I'm sorry.

QO. i didn't mean to throw you off.

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

850 Third Avenue, New York, NY 10022 {212} 557-5558

P.123 UT Ex. 2058
SteadyMed v. United Therapeutics

IPR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 2561 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2562 of 7113

LO

il

12

13

14

15

16

17

18

1g

20

21

22

23

24

25

STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Page 124 

A. I thought we were working down.

MR. DELAFIHLD: Same objections.

THE WITNESS: My mistake.

(Reviewing document).

Okay. So, again, as I read the

claim and if f understand it cerrectly,

we're taking the product of claim 1, which

is the free acid, and reacting it with a

pharmaceutically acceptabie salt, and there

are no specified salis 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:

 
QO. 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 mumber 60

 
on the left and it says "Provisional
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Application"? Do you see that on the left-hand

column?

A. Oh, 69. Yes, I doa see that.

on Okay. And do you see there's a

previsional application filed on December 12,

2007?

MR. DELAFIELD: Objection.

Mischaracterizes the document.

THE WITNESS: Yes, I do see

that .

BY MR. POLLACK:

QO. Okay. Did you review the

provisional application?

A. The '232 patent?

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

an application --

A. Application.

oC. -~- mumber, yeah.

A. T'd have to leok at my -- at -- at

the dacuments to -- to tell. I mean, I don't

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

have.

a. Okay. It is your understanding,

though, that this application was --

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

MR. DELAFTERD: 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.

QO. Uh-huh.

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

65. I see those.

QO. Yes.

A. Yeah. Okay.

Q. 2012 at -+ 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.

QO. Can you identify for me, can you

name three people who felt there was a

long-felt need for either treprestinil or

treprostinil diethanolamine salt that was purer

in any of 2008 -- 7, 2008 or 20127

MR, DELAPIELD: Objection.

 
THE WITNESS: Can I look at --

MR. DSLAPIELD: 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 to see who was on them

and -- and maybe I'm not understanding your

question. I'm serry. Could you repeat that,

please?

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

Page 128

a3

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

2012 who expressed a tong-felt need for a purer

treprostinil or Lreprostinil diethanolamine

salt?

MR. DELAFIELD: Objection.

Vague. Calls for speculation.

THE WITNESS: The people who

express the need -- the long-felt need for

products with greater purity typically are

the people at the FDA for a variety of

products, and in particular those Lhat are

exquisitely potent and used chronically, a

in that general sense it would be people a

 the FDA. And I can name three of those

but...

BY MR. POLLACK:

Q. All right. Let's start with tha

ime)  
nd

L

ft.

Why don't you name for me the three

people who prior to 2012 expressed a general

——_—-|
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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 pricr to 2012?

MR. DSLAFIELD: Objection.

Vague.

THE WITNESS: Because they are

senior FDA executives and managers. They

are involved in NDA decisions, and as I

mentioned earlier, the FDA typically has the

desire to have the highest purity possible

 
and practical.

And they would have 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 cthers at the FDA, but those are

names that -- that =I -- that come te mind.

BY MR. POLLACKE:

Q. Okay. But I think they were what

you expressed -- I know you said that in your
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Geclaration as well -- is that they would seek

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

MR. DELAFIELD: Objection.

Mischaracterizes his tastimony.

THE WITNESS: It's not just

practical, it's possible and practical.

BY MR. POLLACK:

consideration.

 
BY MR. POLLACK:

QO. Now,

identify three people other than the inventors

sait. 
|

They have to weigh both of those.

prior te 2012 who expressed a particular desire

for greater purity particular to the drugs

treprostinil or treprostinil diethanclamine

MR. DELAFIELD: Objection.

Vague. Relevance.

THE WITNESS: I don't know any

employees at UTC and so I can't name any.

 
Q. Okay. But practical is part of the

consideration?

A. It is part --

MR. DELAFIELD: Same objection.

THE WITNESS: -- of the

let me ask you if you could
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BY MR. POLLACK:

QO. As far as you know, United

Therapeutics has never announced tc the public

that there wags a change in the purity of its

Remoduiin product?

MR. DELAFIBELD: Objection.

Vague. Calls for speculation.

THE WITNSSS: 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 m@. I was commenting on long-felt

need and typically from the standpoint of

reguiators who always express that opinion.

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

when you were director of R&D at Wyeth and

smithKline, was there another department at

those -- those companies called the regulatory

department?

A. Oh, yes, of course.

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

separate --

AY At --

Q. -- group?

A. At SmithKline, which is now GSK, it

was under a separate division. At Wyeth, it

reported to me,

QO. Would you agree, though, that the

people in the regulatory group would know more

about FDA regulatory requirements than the

people in the R&l group?

MR. DELAFIELD: Objection.

Vague. Calls for speculation. Lacks

foundation.

THE WITNESS: So if your

question is, would people in regulatory

affairs know more than the scientists in the

laboratory about what the FDA wants?

BY MR. POLLACK:

Q. Yeah.

A. The answer would be yes, they

would.

QO. Okay.

A. And that's referring to the people

in the laboratory.
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Q. Right.

A. The scientists.

oO. Right.

A. Okay.

Q. Well, what about yourself? Would

the people in the regulatory affairs group know

more about what the =DA wanted in regard to

impurities than -- than you would?

MR. DELAFIELD: Same objections.

THE WITNESS: Maybe not. =

spent a lot of time walking the halls of the

FDA and -- and regulatory -- regulatory

pesitions 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 t don't believe everyone in

regulatory affairs would knew more than me.

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

all of them or even the majority of them doa.

BY MR. POLLACK:

QO. Okay. In forming your opinion

today, though, did you -- other than the
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attorneys

A.

e.

Williams?

correct?

A.
 

Q.

A.

Q.

A.

QO.

Williams

A.
 

Q.

Professor Williams questions about his

declaration?

A.

Q.

A.

affairs,
 

finish my question.

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

on 08/19/2016 Page 134 

, Gid you speak with anyone else to

gain knowledge or other assistance in creating

your declaration?

Ne, I did not.

Okay. Did you speak to Professor

I know you read his declaration;

Ti read his declaration.

Tid you speak with him --

No.

-- in regard to your -- let me

I'm sorry.

 
Did you speak with Professor

in regard to forming the opinions in

your declaration?

No, I did not.

Did you have an opportunity to ask

I guess I would have had an

Any reason why not?

Well, with respect to regulatory

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, theugh, 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.

CG. No, just in general.

A. On, I'm gorry.

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 1 needed to.

Q. Okay. Did you check or review any

of the data that Dr. Williams was velying upon?

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: I reviewed, I

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

Gata, which appear in my report.

BY MR. POLLACK:

that right? 
A. (Reviewing document) .

Yes, that's correct. This is what

I was referring to.

Q. Are there any other calculations in

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?

your declaration?

A. Io don't think sc, but I don't --

Q. Yeah, I didn't see any.

A. -- recall with certainty.

QO. I was just checking.

A. Yeah, I dontt think so.

Q. Okay - Explain to me. What was the

calculation vou did in paragraph 67?

A. io calculated the percentage

reduction in total imeurities baged on che

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

I think that's in paragraph 70; is
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analysis that Dr. Williams did cn 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 come from? Did that just

come from Dr. Williams?

A. Yes, that came from his table.

c. Okay. Did you calculate that

number independently yourself?

MR, DELAFIELD: Objection.

Vague.

THE WITNESS: No, I did not

caiculate 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 tock notes on

almost every one of them.

Q. Did you calculate any of the

GR
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averages or standard deviations or anything

like that?

A. No, I did not.

Q. Oxay. So you're relying on

Dr. Williams'

A, Yes.

Qa. ~+- galculation?

A. lim relying on kis calculation.

Q. Oxay. And what about the number

Did you just take that from

Dr. Williams?

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

calculaticn.

Q. Okay. You didn't calculate any

averages cr standard deviations?

 

A, No, I did not.

QO. So am I correct, is the caiculation

that you did is you just subtract from

.9545?

MR. DELAPIELD: Obtection.

Vague.

THE WITNESS: No.

BY MR. BPOLLACK:

QO. Well, what did you do?

A. I divided j by 9545 and 
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multiplied by 100 and then subtracted 1 to get

the percentage reduction.

Okay. That's the only calculation

Yes.

Okay.

A, 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. DELAFITSLD: 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 ff 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 multivly by 100, and I don't

remember what I got, but it's something between

  percent and @ percent.

oO. 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. ~- do you mean 1 minus 
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1 MR. DELAFIELD: Objection.

a BY MR. POLLACH:

3 Q. Is that what you were referring to?

4 MR. DELAFIELD: Vague.

5 THE WITNESS: Yes.

6 BY MR. POLLACK:

7 QO. Oxay. Okay. So you -- you took 1

8 minus and you divided that by 1 minus

9 . 39545?

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 .34 -- 9545 and

17 divided by 1 minus

18 AY Yes.

19 MR. DELAFIELD: Same objection.

ao 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 Ke. =F -- 1 minus -- yes. 1

24 minus divided by 1 minus .$545

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 A

percent.

QO. Between a and percent?

A. Between ] -- yeah, and §  

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 ZT 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 chat the

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

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

paper in the Journal or Organic Chemistry that

we've called the Moriarty paper.

You're aware of that; right?

 
 
 

P.142 UT Ex. 2058

SteadyMed v. United Therapeutics
IPR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 2580 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2581 of 7113

10

a1

12

13

i4

15

16

lL?

18

19

20

22

23

24

25

STRBADYMED LIDT., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 98/19/2016 Page 143 

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?

AY 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. FOLLACK:

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

prior art Moriarty precess in this case?

A. Yes, that's my understanding.

MR. DELAFIELD: Same objection.

Lacks foundation.

BY MR. POLLACK:

 
QO. Let me ask you.

If De. 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?
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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 ievel in the --

in the prior art, there would still be a

long-felt need?

 
A. That $9.7 from Moriarty?

Q. Right, from Moriarty.

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

opinion.

QO. Okay. So even if all of the --

prior to the patent all of the treprostinil

that United Therapeutics was selling hada

purity of 99.7 percent, you still feel there

would be a long-felt need for --

A. No, that's mot 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. Ee was

pretty clear. And the purities that he got

were based on tetal -- total --

BY MR. POLLACK:

OQ. Related impurities?

A. -- total related -- total related

impurities, and I know how that's done.

O. 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 cr 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 nurber

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 tetal related impurities.

Q. No, the FDA, though, requires that

 
Po
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EE

United Therapeutics, and everyone else, reports

sotal purity by HPLC analysis; is that correct?

MR. DELAFIELD: Objection.

Lacks foundation. Calls for speculation.

THI Ut]
WITNESS: There are options

te 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 reliabilicy 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 usé other assays.

BY MR. POLLACE:

 
Q. Okay. But in the case of

treprostinil, United Therapeutics ig submitting

the HPLC assay analysis?

A, Yes, they are --

QO. Okay.

A. -- in the case of treprostinil.

Q. And that's not done by taking total

related impurities?
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MR. DELAFIBLD: Objection.

Mischaracterizes the documents and his

testimony.

BY MR. POLLACK:

Qo. Correct?

A. That's correct.

Qa. Yeah. Okay.

A. They -- they do beth, but the

purity level by HPLC is what is required.

G. Right. Actually --

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.

 

Page 147
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MR. DELArTIELD: Objection.

Lacks foundation.

BY MR. POLLACK:

Qa. 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, toc, 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

-- to Dr. Williams.

BY MR. POLLACK:

Q. Let me ask you this.

Moriarty doesn't report anywnrere

 tL
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what the total related impurities are; right?

MR. DELAFIELD: Objection.

Mischaracterizes the document.

THE WITNESS: TI don't know.

BY MR. POLLACK:

Q. T mean, in the -- 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 gaying, in the paper, he

doesn'& xreport the total related impurities?

MR. DELAFIELD: Objection.

Lacks foundation. Mischaracterizes the

document.

THE WITNESS: Tf he did his

analysis by peak height comparison, he

reported tha total related impurities, and

if he did it by HPLC, it was the HPLC

quantitative assay. I don't know what he

did.

BY MR. POLLACA:

Q. Yes,

I'm asking if he reports wher the

related impurities are.

A. I don't know.

 that's what I want to ask you.  
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doesn't say.

reports what

other words,

about them. 
HPLC assay,

  BY MR.

each other.

 paper,

 objections.

I'd have to

not. Depends how he did the assay, and he

BY MR. POLLACK:

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

Asked and answered. Asked and answered.

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

total related impurities or a quantitative

 
POLLACK:

Q. Yeah. Maybe we're misunderstanding

In the Journal of Organic Chemistry

does Moriarty say, here's some of the

impurities that are present in treprostinil?

  
 
 
 

 
 
 
 
 

 
 
 
 
 
 

MR. DELAFIELD: Same objections.

THE WITNESS: He may and he may

the related impurities are, in

identifying them, saying anything

MR. DELAFIELD: Same objections.

THE WITNESS: He doesn't report

 
 
 

  
 
 
 

 

and the results are different.

 
 
 
  
 

MR, DELAPTELD: Objection. Same 

Asked and answered.

  THE WITNESS: 2 daent= recall.

go review the paper.
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BY MR. POLLACK:

Q. You're aware that Moriarty is

associated with United Therapeutics that that's

their patent?

A. Yes, ci course.

Q. Did you ask United Therapeutics,

hey, can you tell me how Moriarty did this

analysis?

A. No, I did not ask.

Qa. Take a leok at the '393 patent.

Can you show me in the '333 patent where they

report what the impurities are in treprostinil

or any other compound?

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: So they report

purities in -- I don't see a table number --

in column 14 at the bettom, and those 4re

HPLC area under the curve. So those are

reference standards.

In table -- on column 16, they

report a purity and -- and because that is

the precess that they submitled to the FDA

for approval, that has to be an HPLC

Quantitative assay with a reference
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L 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 UPLC 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 hefcre

approval and that convinced the agency ta

approve this patent and the claims, and he did

total related substances.

Q. So you're saying we should Look at

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

patent?

MR. DELAFIELD: Objection.

Cails 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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A. That's not in the claim. I think,

actually, you should look at all of them, but

what's in the claim was done by a different

method, total related substances.

Q. So you see the words "total related

substances" in the claim?

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

Dr. Walsh's analysis and that was submitted

just before approval, as I understand, and

there were no further actions taken before the

dacision. And so it makes sense to me that

because he reported total related substances

 
that the claims, which is what was in dispute

-- dispute, referred to total related

substances.

Q. Okay. You'd agree with me that

within the patent itself, those are all HPLC

analyses that are reported?

MR. DELAFIELD: Objection.

Backs foundation. Calls for speculation.

 
THE WITNESS: It's my judgment

based on the description of area under the

curve and the HPLC assay, as well as the

fact that example 6 refers ts Lhe process

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

reference standard,

used.

BY MR, POLLACK:

vs UNITED THERAPEUTICS CORPORATION,
Robert on 08/19/2016 Page 154

that that is what was  Q. And by "that" you mean HPLC

analysis?

A. Yes.

MR. DELAFIELD: Same objections.

THE WITNESS:

point, I'd like

don't need lunch if you don't wart,

do --

 
BY MR. POLLACK:

Q. Do you want to break?

 you.

A.

you want to do.

already 12:39, 
 

Elisa Dreier Report
950 Third Avenue,

De you want to break for lunch now?

ft doesn't matter to me. Whatever

MR. DELAFIELD: Yeah, it's

MR. POLLACK: You guys want to

break for lunch?

MR. DELAFIELD: Sure.

THE VIDEOGRAPEER: The time is

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

We're off the record.

When you get to a

to use the restroom. I

but I

would like to use the restroom.

It's up to

That's fine.  
ing Corp., A U.S. Legal Support Company
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(Whereupon, at 12:34 p.m., a

luncheon recess was taken.}
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called

previously duly sworn, was examined and testified

further

i:23 p

We're on the record. Please proceed,

counse

BY MR.

 
Q.

A.

Q.

A.

Q.

testimony with counsel during lunch, did you?

A.

Q.

your de

A.

oO.

all par

15 att

AFTERNOON SHSSION

(1:23 p.m.}

ROSERT R. RUFFOCLO, JR., PHB

for continued examinetion and, having been

as follows:

EXAMINATION (CONTINUED)

THE VIDECGRAPHER: ‘The time is

“wm. This begins Media Unit No. 3.

1.

FOLLACK:

Welcome back, Dr. Ruffclo.

Thank you.

Was lunch ¢ood?

Yes.

Okay. You didn't discuss your

No, we didn't.

 
T'd like to turn to paragraph 32 of

claration that is =xhibit 3.

Okay.

And you can read -- you can read

agraph 32, but I want to focus on page

he top of the page. You have a
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ED LTD., ve UNITED THERAPEUTICS CORPORATION,

» Robert on 08/19/2016 Page 157

 
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 98.5 percent, the

entire batch of API must be rejected."

Do you see that?

A. Yes, I doa.

QO. Okay. So let me see if I -- if T

understand this.

By the way, do you agree with that

Statemen= still?

A. Yes. As an example, yes.

c. Okay. So, for example, let's say I

have a Certificate of Analysis and it says the

HPLC analysis is 99.6.

A. Okay.

o. 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, Z'm sorry. I was using --
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A. Oh, in my example.

Q. -~- your @xample. In your example.

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

chat, pleasa? 
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. Calis for speculation.

determine.

BY MR. POLLACK:

 
Qo. Sure.

I'm sorry.

Q. Yeah. So using your example.

A. Okay. Yeah.

a. Let's say I had a dreg which its

HPLC analysis shows --

THE WITNESS: So if it was 99.6

and the speciitication 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

thal API would ge into that a drug product,

and that has its own specs. So that would
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A. But it could move on in the

manufacturing -- i

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 ingredient.

Oo. 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.

Ceuld 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:

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

for treprostinil that we're dealing with in

this case is BM percent; is that right?

MR. DELAFIELD: Objection.

Calls for speculation. Lacks foundation.

Vaque.
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THE WITNESS: That is the

current lower limit.

BY MR. POLLACE:

Q. Okay. Sa if Ef have a batch, let's

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

and it -- I measure its HPLC assay and it's 9g

percent.

Do you have my assumptions?

A, Uh-huh.

Q. Can that batch of treprostinil move

on in the process?

MR. DELAFIELD: Same objections.

THE WITNESS: Assuming all of

che other specifications were met, yes, that

could move on.

BY MR. POLLACK:

Q. Okay. And I make another batch of

treprestinil 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:

P.160
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QO. Okay. Based on your experience in

the industry, if a company like United

Therapeutics made a batch Lhal wag 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. POLLACE:

OQ. Okay.

A. TE they -- if they chose to.

Q. Now, Dr. Williams cpined that

certain batches that he Looked at had an

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

incorrect -- an average purity based on

 
subtracting related impurities of percent. 

Ts that -- is that what you recall?

MR. DELAFIELD: Objection.
 

BY MR. POLLACKE:

©. Approximately [Mj percent --

MR. DELAFIELD: Objection.

Vague.
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BY MR. POLLACK:

Q.

A.

Vague. Mischaracterizes document.

look again at those tables, but it was

something close to that. I don't remember

the mumber.

BY MR, POLLACK:

Q.

A.

Q.

-- for the Moriarty batches?

Oh, for the --

MR. DELAFIELD: Objection.

THE WITN2SS: IT would have to

Okay. Yeah. I'm not trying to --

Yeah.

 
-- trying to trick you here. If

you look at where we were --

A.

remember -

Q.

A.

QO.

looking --

AL

Q.

 No, I understand. I just don't

Yeah.

~~ the number.

Remember we were -- we were

Yeah.

-- at your paragraph 67?

Yeah. Yeah. Okay.

Okay.

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

declaration and his Table 1?

A. Yes.

oO. Do you see that?

A. I did, yes.

QO. And I think what I'm supposed toa

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

am I supposed to conclude about the typical

purity of the Moriarty process, 1f anything,

from your -- your paragraph 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. POLLACE:

CG. Okay. Is there anything I'm

supposed to conclude about what the average

purity on the scale From zere to 100 percent is

of API made by the Moriarty process?

MR. DELAFIELD: Objection.

Vague. Calls for speculation.

THE WITNESS: Ch, I can't answer

that because there will be variability.
 

 

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

P.163 UT Ex. 2058

SteadyMed v. United Therapeutics
IPR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 2601 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2602 of 7113

~]

LO

11

12

13

i4

 
21

22

23

24

25

 

STUADYMED LTD., vs UNITED THERAPEUTICS CORPORATICN,
Ruffolo, Robert on 08/19/2016 Page 164 

There will be some high, some low, and I

haven't analyzed how many would fall below

spec. Sa I don't know.

BY MR. POLLACK:

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

This number .945. If IT subtract

that number from 1 and multiply by 100 --

A, Uh-huh.

Q. ~- right, I get approximately 99

percent; is that fair?

A. About, yes.

MR. DELAFIELD: Objection.

BY MR. POLLACK:

a. Okay.

MR. DELAFIELD: Mischaracterizes

the document.

BY MR. POLLACK:

Q. Would you -- in your view ig --

does that characterize the average purity of

products made by the Moriarty process?

MR. DELAFTELD: 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. Ckay. I was wondering if it gives

an answer to the question of what che 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 prcecess to another because you're

comparing apples to apples in this case.

And I think that's a fair comment what I

said and --

BY MR. POLLACK:

QO. Okay. Let me just make sure you

didn't --

A. Yeah.
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a. -- you didn't make an error here

because you just said you knew this was done by

an HPLC analysis, but here it says total

related substances in your paragraph 47.

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 apolcegize. 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 TIT take it back. But you're

right. It's total selated substances.

Q. Okay. Based on this, are we able

to say anything about how the HPLC analysis

compares --

MR. DELAFIELD: Objection.

Vague.

BY MR. POLLACEH:

Q. -- for Morlarty versus '393

erocess?

MR. DELAFIELD: Obtection.

Vague. Calls for speculation. Outside the

  
scope of his report.
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THE WITNESS: Okay. I have not

seen that comparison done on -- on HPLC

quantitative assay against reference

standard. = did look at all of those

certificate of release formes where that's

dene, but I didn't do an analysis.

BY MR. POLLACE:

Q. Okay.

A, But the analysis that Br. 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. ‘VYhat's -- that's what I'm

trying to say.

Q. Gkay. Oxay. I understand.

Okay. So what you're saying here

in effect is, look, the '393 patent does

another purification step on top of Moriarty,

so the purity is going to be higher?

A. Tim not --

MR. DSLAPIERD: Objection.

Vague.

THE WITNESS: I'm noz -- I

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

QO. Why not?

A. Because it takes away a purity ~-- 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.

QO. Okay. Very good. And then that is

in this proceeding, our deposition, Ruffolo

Deposition Exhibit 4.

Tf vou 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

Formula (VI}."

And formula (VI} is the nitrile;

 

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

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

P.168 UT Ex. 2058

SteadyMed v. United Therapeutics
IPR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 2606 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2607 of 7113

10

11

12

13

14

15

16

1?

18

13

21

22

23

STEADYMED LTD. ,

 

Yes, it says that the compounded

doas not include that purifying

vs UNITED THERAPHUTICS CORPORATION,
4GPage 146

Objection.

(Reviewing

in claim 16?

Ruffolo, Robert on 98/19/2016

correct?

MR. DELAFIELD:

Vague. Calls for speculation.

THE WITNESS:

document) .

formula (VI)

-- that purity step.

BY MR. POLLACK:

o. Okay. Soa that's

A. That's in claim 16.

Q. Right. So chen presumably the

 
other claims you could include the purification

o£ the nitrile.

MR. DELAFIELD: Objection.

BY MR. POLLACK:

Q. Is that your understanding?

MR. DELAPFIELD: Objection.

Vague. Lacks foundation. Calis for

speculation.

THE WITNESS:

understanding.

subject of this patent, which is, I think,

referenced --

 
claim 9,

I understand is the

Elisa Dreier Reperting Corp., A U.S.
New York, NY 10022950 Third Avenue,

whe process that is the

referenced in the claim 2

is veferring to a process,

'393 process,

That's not my

7
and

 
which as

which
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doesn't have purification of the nitrile.

BY MR. POLLACK:

Qo. Ckay. I'm not -- I may be asking

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

you have an understanding -~ let me step back.

Do you have any patents?

A. I have a couple of patents, yes.

Qo. Okay. Do you have any

understanding cf how patent claims work?

A. I have a -- compared to somebody

like you -- a relatively low understanding of

how patent claims work. I'm not totally

ignorant on the subject, but I have some

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

devoted a great ceal 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 the claim ag

well.

MR. DELAFIELD: Objection.
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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. ~~ velative understanding.

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

right.

A. Yeah.

Qo. 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 -- and that is beyond my

level of expertise.

Q. Okay.

A. So I'm sorry.

Q. Okay. eth 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 ig the '293 process, which

dcesn't have a purification step for the

nitrile, I -- looks like claim i6 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 tnink so.

Cc. Is that in the ‘393 process, this

purification step is -- of the nitrile has been

removed?

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: Thaz's my

understanding, yes.

BY MR. POLLACK:

g. Yeah. Okay. Are there other -- 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 Gid result in an increase in

the level of purity and a decrease in the

level of impurities, which is what

Dr. Williams analyzed.

BY MR. POLLACK:

G. 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. DELAFIERD: Objection.

Vague. Outside the scope of his

declaration.

THE WITNESS: 1 would suggest

that the formation of the diethanclamine

galt as the step immediately before the

 
 

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

P.1rs UT Ex. 2058

SteadyMed v. United Therapeutics
IPR2016-08006

IPR2020-00769

United Therapeutics EX2006
Page 2611 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2612 of 7113

19

11

12

13

14

i5

16

i7

18

19

20

21

22

23

a4

25

STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert om 08/19/2016 Page 174

 

 

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; is that right?

MR. DELAFIELD: Objection.

Vague. Mischaracterizes testimony.

THE WITNESS: That's the step

(d}, which 18 reacting the salt formed in

step (c) with an acid to form the compound

of formuia IV, which is treprostinil free

acid.

BY MR. POLLACK:

oO. That's called a crystallization?

A. That --

MR. DELAFTIELD: Same objection.

THE WITNESS: -- to me would be

a erystallization.

BY MR. POLLACK:

Cc. Let me ask you.

Have -- have you seen

crystallization used before to purify

compounds?

A. Ch, yes. Yes, I have.

 
 

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

P.174 UT Ex, 2058

SteadyMed v. United Therapeutics
IPR2016-00006

IPR2020-00769

United Therapeutics EX2006
Page 2612 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2613 of 7113

10

12

12

13

14

15

16

17

18

13

20

21

22

23

25

STEADYMED LTD., vs UNITED THERAPRUTICS CORPORATION,

Ruffolo, Robert on 08/19/2016 Page 175

 

 

QO. 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:

oO. Wasn't this -- isn't

erystallization unique to the '393 patent?

MR. DELAFIELD: Objection.

Vague and ambigucus.

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. POT.LACK:

QO. How long has crystallization been

around as a method of purification?

MR. DELAFIELD: Objection.

Vague. Relevance. Outside the scope of his

report.

THE WETNESS: I don't know how

ieng it's been around.
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BY MR. POLLACK:

Q. Before 2007?

AY Oh, yes.

MR. DELAFIELD: Same objections.

THE WITNESS: Yes.

BY MR. POLLACK:

2. Did you learn about it when you

were in college at the university?

MR. DELAFTELD: Same objections.

THE WITNESS: Yes, I did.

BY MR. POLLACK:

Oo. What ccurse 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, POLGLACK:

Qo. And when did you go to college?

A. In 1968 ZI started. In 1966.

Q. And when did you graduate?

A. I graduated with my BS in pharmacy

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

Page 176

a
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inetitution three or four years later.

Qo. What school was that?

A. The Ohio State University, Football

Capital of the World.

Q. Yeah. (Laugh).

And those 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:

oO. 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.

Qo. Okay.

AL Yes.

Qa. 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 tc separate

stereoisomers, that wouldn't apply to

enantiomers, would it?

MR. DELAFIELD: Same objections.

Outside the scope of Lis report.

THE WITNESS: To just the plain

enantiomers?

BY MR. POLLACK:

Qa. Yes.

MR. DELAFIELD: Same objections.

THE WITNESS: The same

enantiomers -- crystallization of the same

enantiomers wouldn't -- wouldn't separate

them.

BY MR. POLLACK:

on I'm sorry. I didn't mean same

enantiomers. I meant, you know, the

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

MR. DELAFIELD: Same cbjections.

THE WITNESS: The enantiomers,

dextro and levo --

BY MR. POLLACK:

a. Right .

A. -- would net be separated alone by

erystallization 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

Far back does that go?

MR. DELAFIELD: Objection. 

Relevance. Vague. Outside the scope of his

report.

THE WITN=2SS: Decades.

BY MR. POLLACE:

  
QO. Before 2007?

A. Oh, yes.

MR. DELAFIELD: Same objections.

BY MR. POLLACK:

Q. Let me ask you some hypctheticals.

Suppose the ~~ just for this

argument, for argument, Suppose the Moriarty
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process prceduced treprostinil and we had a

batch of treorostinii made by the Moriarty

product -- process and it had a fj percent HPLC

analysis purity.

Would United Therapeutics be

allowed to send that Moriarty process

treprostinil through the rest of the precess

and out to the public based on the current

treprostinil specification?

MR. DELAFIELD: Objection.

Vague. Calls for speculation. Lacks

foundation.

THE WITNESS: They would he

permitted to move it down the manufacturing

wrocess, and if subsequent specifications

were met, then it could go out to the

public.

BY MR. POLLACH:

Q. By "subsequent specifications,"

you're referring to specifications for the drug

product?

A. Correct.

MR. DELAFIE.D: Same -- same

obtections.

BY MR. POLLACK:
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O. They wouldn't measure the purity of |
the AP= again later in the process?

MR. DELAFIERD: Same chjections.

BY MR. PCLLACK:

QO. Once it's been formulated for a

drug product?

MR. DELAFIELD: Same objections.

THE WITNESS: If the formulation

had other components added to it, che API

would not be tested again, but sometimes the

API does just become the final product,

SO...

BY MR. POLLACK:

oO. 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. DELAPTELD: 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

fy on the standard deviation. All right? So

it might be Raa. Tt might be but 

basically that's the range you're in.

In your opinion, would there be a

reason for further purification?

MR. DSLAFIELD:

Vague. Calls for speculation. Outside the

scope of his reporu.

 

 

Objection.

 THE WITNESS: -- what did

you say?

BY MR. POLLACK:

QO. plus or minus Bg.

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 168 it? -- 67 percent of the samples will

fall between those limits?

A. Tt means that -

MR. DELAFIELD:

Lacks foundetion. Vague.

speculation.

THE WITNESS:

Objection.

Calis for

It means that the
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95 percent confidence limit would be

approximately plus or minus Ea -

BY MR. POLLACK:

Q. i?

A. Standard --

Q. Boor Ea?

A. E-

QO. EB?

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 standara deviation of 2,

you calculate a $5 percent confidence limit

wnich is multiplied by --

Qo. I'm sorry. I said 

 A. On, I didn't hear the that's

what you said-

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

MR. DELAFIELD: Same cbjections.

THE WITNESS: And the same

calculations still -- still you de. It's

not plus or minus Be. ft would be plus or

minus something like By.

SY MR. POLLACKE:
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QO. And that would be 95 percent of the

samples?

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

MR. DELAFIELD: Same cbjections.

THE WITNESS: -- in that range.

BY MR. POLLACK:

QO. Okay. So 95 percent of the -- of

the sampies 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, ckay. 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

teans that 95 percent of the samples would fall

between and 

MR. DELAFIELD: Objection.

Vague. Calls for speculation. Lacks
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foundation.

THE WITNESS: Approximately

because I did an approximate calculation of

confidence limit but...

BY MR. POLLACK:

oO. 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?

om 32.

A. Okay.

a. And sc you say here -- this is on

page 14. Tim locking 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 wili 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
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that statement?

A. Yes, I do.

Q. Okay. If the Moriarty process is

producing plus or minus 9, 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 -- that's what's

commonly occurred. A standard is what's in

the spec, what's in the specification of the

Certificate of Ansaliysis.

BY MR. POLLACK:

 
 

Q. Okay.

A, So that's really what matters.

oO. Right. Okay. Fair enough. And

what's in the specification is percent;

right?

A. Correct. The lower limit now is Bg

percent, yes.

Q. Right. So material made by the

Moriarty process, if it has the limits that I

just gave of plus or minus f, it will 95 

P.186 UT Ex. 2058

SteadyMed v. United Therapeutics
IPR2018-00006

IPR2020-00769

United Therapeutics EX2006
Page 2624 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2625 of 7113

a

 
25

 
 

percent of the time meet the spec?

MR. DELAFIELD: Objection.

Calle for speculation. Lacks foundation.

THE WITNESS: Based on those,

that number and the standard deviation, in

my approximate calculation of 90 percent --

95 percent confidence limits, yes, which is

 
from --

BY MR. POLLACK:

Q. Right. In fact, if we pulled it

out to 99 percent confidence limits, we would

probably still meet the Fj percent specs?

MR. DELAFIELD: Same objections

and outside the ecope of his report.

THE WITNESS: Yeah, I can't do

that calculation in my head.

BY MR. POLLACK:

Q. Okay.

A. So I don't know what the 99 percent

confidence limits will be.

QO. They're going te be greater than 99

percent given my numbers; right?

MR. DELAFIELD: Same objections.

THE WETNESS: I dom't know. I'd

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 net a rule, but as a

kind of a sort of ruie of thumb or best guess,

better than 99 percent ig probably going to be

fine with the FDA; right?

MR. DELAFIELD: Objection.

Mischaracterizes the document .

THtf WITNESS: No, I wouldn't say

that. The rule cf 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 39

percent. That's why T said "in excess of" and

so it's what they agree with the manufacturer

will be the specification for release.

QO. 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

were getting what FDA would probably accept;
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correct?

A. And --

ME. DELAFIELBD: Objection.

Vague.

THE WITNESS: And we would ~~ we

would lock 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. Trey

look at your ana_ysis. 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. SOLLACK:

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 gome 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
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when. 20 years ago, yes, I would think that

our teams would go to the FDA with thar. I

don't Lelieve 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

aven today, depending on the drug, che FDA,

1£, 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, Lhe disease.

It's not a property of the drug

 
itself. It's a preperty of the drus, the

disease, the patients, whether there are

alternate therapies and how serious a

 
disease is, and these really go into

determining what the specification will be

in terms of purity.

BY MR. POLLACK:

QO. Okay. I assume in that analysis
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the more serious a disease, the lower purity

the FDA will accept?

MR. DELAFIELD: Objection.

Relevance. Calls for speculation. Outside

the scope of his report.

THE WITNESS: It's not that

simple. There are serious diseases that

have many good therapeutic options, and they

may not --

BY MR. POLLACE:

QO. Sure.

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

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

why they issue guidelines and not vequlation on

these purities. And as you know, there are

 
lots of guidelines on -- from the ICH and the

FDA on purity.

oO. 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 cptions,

is -- is the FDA a little more forgiving about

impurities?

MR. DELAFIELD: Objection.

Vague. Calis for speculation and cutside
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the scope of his report.

THE WITNESS: If the disease is

very sericus, there are few therapeutic

options, cr 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. Soa if 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.

 
=n addition to what I said

earlier, how potent the drug is, which means

it has a gotent pharmacophore, and whether

it's acute use or chronic use. And chronic

use with & potent pharmacophore gets greater

scrutiny.

So it's a very complicated

analysis and assessment that they do which
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is why it's the result of often miitiple

discussions and they -- the amount of data

they demand to see before they make that

final decigion or accept your final

recommendation 1g 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:

OQ. Are there a lot of treatment

options for pulmonary arterial hypertension?

MR. DSLAFIELD: Objection.

Vague. Outside the scope of his report.

THE WITNESS: There aren’t many

and they're not particularly effective. Se

it 18 a serious disease.

BY MR. BPOLLACK:
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Q. What about treprostinil? Ts it

effective for pulmonary arterial hypertension?

MR. DELAFTELD: Same objections.

THE WITNESS: It is effective.

It met the negotiated 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. DELAFTELD: Objection.

 
Vague. Calls for speculation. Lacks

foundation.

THE WITNESS: Very sadly, yes.

BY MR. POLLACE:

Q. But in 2007, other than

treprostinil, there weren't many treatment

eptions for 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 ict of

   
 

2 leeway there to go up? I mean, it's only BM

3 percent?

4 MR. DELAFIELD: Objection.

5 Calis for speculation. Mischaracterizes

6 documents and vague.

7 THE WITNESS: If a singie 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 --

11 the reference standard assay HPLC, it -- it

12 actually could be further away from 100

13 percent than BH because you're basing it on

i4 a reference standard, which is not going to

15 be 100 percent.

16 BY MR. POLLACK:

17 QO. Well, if the reference standard is

18 not 100 percent, that raises the number; right?

19 MR. DELAFITELD: Objection.

20 Vague. Calls for speculation. Lacks

21 foundation.

22 THE WITNESS: No. What I said

23 was that that fi percent would be further

24 removed -- percent would be further 

25 removed from 100 percent. It wouid be less
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1 than percent From 100 because the

2 reference standard is less than 100. So it

3 would be percent of the reference

é standard, and the reference standard is not

5 100.

6 BY MR. POLLACK:

7 Q. Right. Okay. And actually that,

8 we've been talking about reference standards.

9 | Reference standards are just a

16 standard, a known error, in all HPLC assay

TL processes?

12 MR. DELAFIELD: Objection.

13 Lacks foundation. Vague.

14 THE WITNESS: It's not a known

15 error. A reference standard has a known

16 purity.

17 BY MR. POLLACK:

18 Q. Okay. But scientists were well

19 aware about this issue of reference standards

20 and that the value you get in an HPLC assay

21 analysis, one of the sources of error in all

22 HPLC analysis was reference standard?

23 MR, DELAFIELD: Objection.

24 Vague. Lacks foundation.

25 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

stardard and not the equipment or the

procedure relevant to the reference

standard.

BY MR, POLLACK;

Qo. You're saying the reference

standard is not part cf the IIPLC 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 Ruftole

Exhibit 6.)

THE WITNHSS: Thank you.

BY MR. POLLACK:

Q. And Rurfolo Exhibit 6, is that one

of the documents you relied on in your

declaration?
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A. Yes, it is.

QO. 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.

QO. Can you just very briefly explain

what a CMC is?

A. Oh, the chemical, manufacturing and

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

large and major portion of an NDA.

G. 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 things.
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And, importantly, the validation

ef every single assay done on every single

part of everything that I just mentioned and

the ones I didn't mention, including the

equipment and processes for cleaning

equipment, cleaning rooms, cleaning. Itis a
 

 

very detailed document.

BY MR. POLLACK:

Q. Descriptions of all the factories

and the equipment in the factories?

 
A. Descriptions and validation -~

MR. DELAPTELD: Objection.

THE WITN2SS: -- processes used

for everything that comes in contact with

that drug and every analysis done on that

drug.

BY MR. POLBACK:

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. DELAPIELD: 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:

Qo. How does that work?

MR. DELAFIELD: Same objections.

THE WITNESS: The FDA wants to

be sure that the compound that you say

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

say you've made, and so they include certain

spectral analyses. It could be IR,

infrared. It could be Raman spectroscopy.

Tt 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, POLDLACK:

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.

THR WITNESS: There is a

relationship to purity and -- hetween purity
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—

 

 

and melting point and it's not an absolute |
relationship but also crystal form,

polymerphs, 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.

lf 2 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. Calis for speculation. Gutside the

scope of his report.

THE WETNESS: 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:

QO. Sure,

A. And your question was, if you had a

arug with a higher melting point is it more

pure?
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Q. Well, =I said, they're the same

crystal form.

A. Same crystal?

MR. DELATTELD: 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 and
  
 

purity?

A. Yes.

QO. What's the relationship?

 
MR. DELAFIELD: Same opjections.

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

a@idnit have a higher melting point.

BY MR. POLLACE:

QO. You didnit put an opinion in your

declaration on that, though; correct?

A. No. As I said, my -- my task was

 

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

P.202 UT Ex, 2058

SteadyMed v. United Therapeutics
IPR2016-00606

IPR2020-00769

United Therapeutics EX2006
Page 2640 of 7113



IPR2020-00769 
United Therapeutics EX2006 

Page 2641 of 7113

-t

10

il

12

13

14

15

16

1?

18

19

2g

21

22

23

24

25

SVEADYMED LTD. ,
Ruifclo,feRAREEf

vs UNITED THERAPEUTICS

Robert on 08/19/2016
CORPORATION,

Pagé 203

to deal on long-felt need and so I didn't

comment on that.

QO. Okay.

A. But if I had, I would have

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

I believe is consistent within fact,

Dr. Williams' assessments with melting point.

Q. You

 
Exhibit 6. Tf

And you reviewed this exhibit in

detail, right, before creating your opinion?

A. Yes, I did.

Q. Okay. You said first paragraph,

that first ful

can look at Exhibit 6, Ruffolo

you could turn to page 12.

1 paragraph, it says "With uUvVD  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 12s.

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, IT see it.

No, you're right.

A. Yeah.

Q. There's twe -- 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 -- 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.

OQutside the scope of his report. Vague.

 
Calls for speculation.

THE WITNESS: Lots of different

types cf detectors can be used with almost

any spectra -- spectra photographic.

BY MR. POLLACK:

 
Q. Sure.

A. So it's one of then.

Q. Por example, in Moriarty, Moriarty

used a UV cetection?
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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 Ruffole

Deposition Exhibit 7 a document formerly

 
known as Exhibit 1004. It's an article from

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 ig what we've been

referring to as the Moriarty article?

A. Yes.

Oo. And I think if you turn to the very

Jast page, it says ~~ I'm going to create

ambiquity here, but the one that says page 13

 
in the bottom rignt-hand corner.

 
A. I see it, yes.

Qo. Te's also known as 1902.
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A. Okay.

Qo. Page 1502 from the original

article.

Looking at page 1802, 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. POLLACE:

 
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 $9.7 percent listed.

BY MR. POLLACK:

Q. Okay. And does he say there that

 
it wae done by HPLC?

MR. DELAFIELD: Same objections.

THE WITNESS: It says it was

done by HPLC.
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| BY MR. POLDLACK:
G. 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 befere the words "HPLC." I'm

not -- I'm not trying to --

A. Where HPLC is methanol --

MR. DELAFIELD: Same objections.

THE WITNESS: ~~ 237 nanometers.

BY MR. POLLACK:

OQ. You see the words "UV" before that?

A. No.

MR. DELAFIELD: Same objections.

BY MR. POLELACK:

Q. No, you don't?

A. 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:

QO. Okay. Let me ask you.

The analyses that United

Therapeutics Gdid for HPLC analysis, do you know

whether they used UV detectors?

MR. DELAFIELD: Objection.

Vague. Calls for speculation.

THE WITNSSS: I'd have to, just

as with Moriarty, I'd have to -- I'd have to

go back and check.

BY MR. POLLACE:

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

MR. DELAFTELD: Same objections.

THE WITNESS: I probably did. f

don't remember. It would be common ta do

 
that, but I don't -- I don't remember.

BY MR, POLLACE:

Q. What about in the '393 patent? Do

 
you know whether they used UV detection?

MR. DELATIELD: Objection.

Vague. Outside the scope of his report.

THE WITNESS: (Reviewing

decument). Unless you see it listed
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someplace, ZI 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:

Qo. Yeah, I haven't seen it. I was

just wondering --

A. To don't -- I don't know.

Qa. -- if you had any knowledge.

A. Io 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. Calis 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.

Yague. Calls for speculation.
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