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BY MR. POLLACK:

Q. Yeah. I was just asking whether or

not United Therapeutics was allowed by the FDA

to add information about the use of a high pH

glycine diluent, whatever that may be, to their

—— to their label.

MR. DELAFIELD: Same objections.

THE WITNESS: E don‘t know

anything about that at all, and reading a

couple of paragraphs on this letter that

don't even define some of the abbreviations

usedr I can‘t ~e I can‘t do anything with

this. This doesn't mean anything to me.

BY MR. POLLACK:

Q. Well, do you see ~v let's take a

look at the second full paragraph on page 8.

A. The which? The -~

Q. The one beginning with "More the

point." "More to the point." I want to a take

a look at the second sentence. Do you see

there it says:

"when we approve the addition of

this information to Remodulin‘s label in

September 2013."

Do you see where I'm reading?
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A. Yes, I do.

Q. Okay. Reading that, am I correct

that the FDA approved adding certain

information to Remodulin #— that's the same

product we‘ve been talking about -- to the

labeling of Remodulin; is that fair?

MR. DELAFIELD: Same objections.

THE WITNESS: I guess so. I

don't know.

BY MR. POLLACK:

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

right?

A. That‘s ~~

MR. DELAFIELD: Same objection.
 

BY MR. POLLACK:

 
Q. I know you don't know

independently, but in the letter that's what it

says?

MR. DELAFIELD: Same objection.

THE WITNESS: That's what, two

sentences out of a 10—page letter 1 never

saw before that’s related to something I

didn't prepare for. It doesn't mean

anything to me.

BY MR. POLLACK:
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Q. Okay.

A. In fact, the only thing that means

anything to me is the signature of Janet

Woodcock, who's a good friend of mine.

Q. Okay. That‘s the same Janet

Woodcock ~—

A. Yes.

Q. m— that you refer to in your

declaration?

A. Correct.

Q. She‘s the author of this letter?

A. She's the signatory of this letter.

Q. Letter is issued with her approval;

correct?

A. That‘s correct.

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

A. Okay.

Q. Okay. In Janet Woodcock's letter,

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

the FDA?

MR. DELAFIELD: Objection.

Calls for speculation. Lacks foundation.

Relevance. Outside the scope of his

declaration.

THE WITNESS: Which ”we"? “We
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did not take these acts"?

BY MR. POLLACK:

Q. Yes, or we did 11 all of the

”we's.“ "We approved.” ”We did so in the

interest."

That's referring to the FDA; right?

MR. DELAFIELD: Same objections.

THE WITNESS: I guess so. I

suppose she would.

BY MR. POLLACK:

Q. Right? It's a letter from the FDA;

is that fair?

A. Yeah.

MR. DELAFIELD: Same objections.

BY MR. POLLACK:

Q. Okay. And it says here ~—

A. I should point out.

Q. Uh—hnh.

A. Letters come from the FDA that

don‘t represent the entire FDA opinion. During

the entire NBA process, you get letters from

the FDA. That's ~w that's a ——

Q. Yeah. This is an official response

to a citizen‘s petition?

MR. DELAFIELD: Same objection.

......__ .___ ._1
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THE WITNESS: Again, I don't

know.

BY MR . POIJTJACK:

Q. You don't know what those are?

A. Yeah. I‘m sorry.

Q. Okay. And they say here they made

a label change; right?

They did so in the interest of

"providing healthcare providers with up—to—date

information on the use of high glycine diluents

and not out of the concern that the

administration of IV treprostinil with a

neutral diluent should always be avoided

because it poses a risk to patients. The

agency had been concerned about the safety of

neutral diluents" an I'm sorry.

”If the agency had been concerned

about the safety of neutral diluents, it could

have revised the labeling to require the use of

high pH glycine diluents only and taken steps

to raise awareness about the effect that choice

of diluent has on the risk of 8815."

Now, in the case of the changes

that we're talking about here that were

approved by the FDA, the manufacturing changes,

P300
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those Changes don‘t even appear on the label;

correct?

THE WITNESS: That's correct.

BY MR. POLLACK: 
Q. Right. Here we're talking about

changes that were approved by the agency that

do appear on the label; correct?

MR. DELAFIELD: Same objections.

THE WITNESS: I don't know. I

don't remember it from the label. I

reviewed the label. I don‘t remember this.

BY MR. POLLACK:

Q. Okay. But here the agency is

saying, just because we approved it on the

label, that doesn’t mean we endorsed your

statements about the effect of these high pH

glycine diluents; isn't that what they‘re

saying?

MR. DELAFIELD: Objection.

Vague. Mischaracterizcs the document.

Relevance. Lacks foundation. Outside the

scope of his declaration.

THE WITNESS: To be honest, I

don't know what the agency is saying here.

%

 

MR. DELAFIELD: Same objections.
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You know, I‘m sorry. In a IO-page letter,

looking at a couple of paragraphs, I don‘t

know what they mean. I don't know what

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

their intent is. And this is an area that I

have not been involved with beEore.

BY MR. POLLACK:

Q. Okay. Well, you said you had some

regulatory expertise.

Based on your regulatory expertise,

can you explain what's being described here?

MR. DELAFIELD: Same objections.

Asked and answered.

THE WITNESS: I Said I had a

great deal of regulatory expertise. But I

also said that I didn't know everything

about regulatory affairs and that there were

people in regulatory affairs that knew more

than me and many who knew lessr but this is

something that I have not had to deal with.

And this is —- again, I don't

know what this is.

BY MR. POLLACK:

Q. Okay. I’m only asking this because

earlier I believe you stated the opinion that
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1 by approving United TherapeuLics' changes from

2 fl to a percent, the FDA was endorsing that as

3 a change in purity. And you seem to have the

4 expertise to opine on that or that was your

5 View that there was an endorsement, or maybe I

6 misunderstood you.

7 And yet here you‘re not able to

8 tell me whether the FDA considers an approval,

9 as they did here, to be an endorsement.

10 A. They ——

ll ' MR. DELAFIELD: Objection.

l2 Mischaracterizes testimony. Relevance and

13 outside the scope of his declaration.

14 THE WITNESS: The area I

15 testified to before I've had a great deal of

16 experience in at every level with the FDA.

17 BY MR. POLLACK:

18 Q. Uh-huh.

19 A. This I have not had any experience

20 and I know for —- I know that the FDA does not

21 like to make changes in specifications unless

22 they believe they are significant. I don't

23 know what Janet is saying about whatever label

24 —— labeling Change she's talking about.

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

A. I did review the label, yeah.

Q. Okay. If you reviewed the label,

you saw a discussion about what diluents should

be used with Remodulin?

MR. DELAFIELE: Objection.

Lacks foundation.

THE WITNESS: It -—

MR. DELAPIELD: Outside the

scope of his declaration. Relevance.

THE WITNESS: Wellr and because

it was outside the scope, it‘s not an area

that I would have focused on. I focused on

other parts of the label, and I do know a

good deal about labeling negotiations as far

as NBA approval.

This in Citizen‘s petition I

don't «w is an area that I have not been

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

have the experience in. What I testified to

I have great deal of experience in. Sorry.

BY MR. POLLACK:

Q. Yeah. Okay, But in regard to

whether or not the FDA endorses statements made

by applicants, what‘s your evidence of that?
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MR. DELAFIELD: Objection.

Mischaracterizes his testimony. Relevance.

THE WITNESS: The applicant

can't make a change without the FDA'S

agreement and approval.

BY MR. POLLACK:

Q. Uh-huh.

A. And when they do that in the

context of a specification, they wouldn't

permit it if they didn't believe it was

significant and important enough to do so.

I have no idea what this letter is

 
talking about, and I don't even understand the

argument that's being made here. Again, maybe

if I studied this for a couple of days but, you
 

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

involved with.

Q. Okay. But you don't have any

statements, articles, documents, evidencing

that the FDA endorses statements made by

applicants merely because they approved the

 
change?

MR. DELAFIELD: Objection.

Vague. Asked and answered. Relevance.

THE WITNESS: The FDA doesn’t
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allow change unless they agreed with that

change and approved that change. That's

their job.

BY MR. POLLACK:

Q. Sure.

A. And with respect to specifications

and release of batches and all of the pre—NDA

work and NBA work, their approval is required

and that approval is so important that itts

what allows you to sell a new product. That‘s

a big deal.

Q. Uh—huh.

A. So that acknowledgement by the FDA

is important, it has a legal meaning, and it's

not done trivially. Q. Okay. I understand that.

A. So ~~

Q. But that's not what I asked you.

A. Well, but, again, I have no idea

what you're asking me. I‘m sorry.

Q. Oh. I was asking if you had any —~

A. I can‘t say it in any other words,

Q. Sure. I was asking if you had any

documentation regarding the statement you just

made. Not —— not your w~ not your opinion but
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what —— do you have any documents with those

statements on them from the FDA? Do you have

any other written materials from anyone ——

A. Well —-

Q. —— sugporting those statements?

MR. DELAFIELD: Same objections.

Compound.

THE WITNESS: There are numerous

documents that detine the changes that we

spoke about earlier, and I've referenced

those, on how sponsors deal with the FDA and

what the FDA requires.

 
So, yes, there are documents

that lay out what the FDA requires.

And as I said earlier, the

changes that were made by UTC with respect

to the manufacturing process, the starting

material, those are defined in FDA and ICH

documents as major changes requiring

validation, documentation, and ultimately

approval by the FDA.

So, yeah, those documents exist,

and I've cited them.

BY MR. POLLACK:

Q. Well, actually —~
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A. This is ~—

Q. Uh—huh.

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

what this is.

Q. This is just a document regarding

the same product that we‘re talking about in

this case; right?

MR. DELAFIELD: Objection.

Argumentative.

THE WITNESS: Yeah. It's ——

BY MR. POLLACK:

Q. Yeah. Okay.

A. I understand from the title it’s

the same product we're talking about, but I

don't know what they're talking about.

Q. Okay. Looking back at Exhibit *—

what was called Exhibit 2005, the letter from

the ——

A. Oh, yeah.

Q. —— from United Therapeutics to the

As we discussed earlier, there were

two other major amendments that were made;

right? One regarding the of the 

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

Mischaracterizes the document.

THE WITNESS: Yes, that‘s

correct.

BY MR. POLLACK:

Q. Okay. Given that those —— thOSe

two were changes requiring major amendments in

the first place, how do we know that changing

the spec from was also a major 

amendment? Is there any indication that they

considered that to be a major amendment?

A. Sure .

MR. DELAFIELD: Objection.

Compound. Vague‘

BY MR. POLLACK:

Q. What's the indication?

At You —— the dOCumentS that t've

cited consider those changes to be amendment.

They specifically address changes in

specifications.

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

 says that a change in purity from.§§ to

percent is considered a major amendment?

Al They wouldn't have listed something
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1 g as a change in purity from percent.

2 That‘s not what guidelines do. They talk about

3 changes in specifications, which that would ——

4 would be.

5 Q. Okay. Can you show me where they

6 say a change —— in the documents you've

7 cited -— a change increasing the minimum HPLC

8 assay purity is a major amendment?

9 MR, DELAFIELD: Objection.

10 Vague.

11 THE WITNESS: The increasing the

12 stringency of a —~ of a specification is not

13 a major amendment. What is a major

14 amendment was the change in the process, the

15 change in the starting material. Those are

16 major changes, and those major changes

1? resulted in an increase in purity that the

18 FDA ultimately approved.

19 MR. POLLACK: I'm going to mark

20 as Ruffolo Deposition Exhibit 11.

21 {Document marked for

22 identification purposes as Ruffolo

23 _ Exhibit 11.)

24: TH WITNESS: Thank you.

25 BY MR. POLLACK:

/////////
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Q. Ruffolo —— and Ruffolo 11 is a

document entitled "Patent Owner Response to

Petition.”

A. Yes.

Q. Have you seen this document before?

A. Yes, I believe I have.

Q. Okay. When did you see this

document?

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

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

the ——

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

anything.

A. Right. Yeah.

Q. If you turn to the last page?

A. Yeah.

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

A. Oh, okay. Sorry. I would have

read this in the last couple of weeks.

Q. Oh, okay. Were you involved at all

in creating Ruffolo Deposition Exhibit 11?

A. No, I was not ~~

0- Okay.

A. e— involved in the creation of this

document.
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Q. Okay. And had you read this

document at any time before you wrote your

final draft of your declaration?

A. I don't believe so because I

believe my document was submitted on this day

because it was the day before a family vacation

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

I could have read this in advance.

Q. Okay. Let me ask you.

Did you read any prior drafts of

Ruffolo Deposition Exhibit 11?

A. Oh. NO.

Q- Okay.

A. No.

Q. So Ruffolo Deposition Exhibit 11

you first read in preparation for today's

 
deposition?

A. Yes, that's correct.

Q. Okay. Was there anything in

Ruffolo Deposition Exhibit ll that you

disagreed with?

A. Could you be more specific?

Q. Well, did you see any mistakes

or —— let me start with that. Did you see any

mistakes in Ruffolo Deposition Exhibit 11?
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A. Not that I recall.

Q. Okay. Did you see opinions or

statements that you thought were maybe just

slightly inaccurate?

A. Can you be more specific on whose

opinions you‘re talking about?

Q. Yeah. Any of the opinions that

were written in here by -- this was submitted

—— this was submitted by United Therapeutics.

A. I understand.

Q. Okay.

A. Yeah.

Q. Were any of the statements in here

—— I assume this was —— these were written by

United Therapeutics attorneys.

Were there any statements in this

document that you looked at and said, well, I

don'L know if I compleLely agree with —~

A. Okay.

Q. “w that statement?

MR. DELAFIELD: Objection.

 
Vague.

THE WITNESS: This document, as

I recall, quotes some opinions from —— from

either Dr. Winkler or from the —— the Board,
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that Board.

BY MR. POLLACK:

Q. The Board? The Board that's mm

that‘s hearing this case?

A. Many of those I wouldn‘t have
 

agreed with. 

 

Q . Okay.

A. Obviously the opinions that relate

to mine ~—

Q. Uh—huh.

A. —— my declaration and the opinions

that relate to Dr. Williams' declaration I do

agree with.

Q. Okay. So there was nothing ——

there were no statements in here that United

Therapeutics was advancing that you thought, I

don't —— I don't completely with that?

A. Not that I recall.

MR. DELAFIELD: Objection.

Asked and answered.

BY MR. POLLACK:

Q. Let me just —— I just wanted to

check one thing with you.

Tf you turn to page 34?

A. Okay.
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Q. At the top of the page, this is

under a heading that says "The '393 Patent

Product is Structurally and Functionally

Distinct from Moriarty's Product."

A. Yes, I see that.

0. Okay. Do you know what that means?

A. I believe I do.

Q. What —— what does it mean?

A. "structurally different" I believe

means a difference in the chemical that was

produced as a result of the reaction, and

“functionally” I believe means :he clinical or

perhaps patient significance. That's —— that‘s

my understanding.

Q. Is there a difference between the

approved Moriarty treprostinil product that was

shown clinically that‘s different from the '393

product?

MR. DELAFIELD: Objection,

Vague. Compound. Outside the scope of his

declaration.

THE WITNESS: Not —— not to my

 
knowledge.

BY MR. POLLACK:

 
Q. And you said that —- we were
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mentioning structurally.

Is there a difference between the

structure of treprostinil as made by the

Moriarty product and the structure of

treprostinil as made by the ’393 patent?

A. Yeah, As I —— as 2 indicated,

structure to me represents the result of the

chemical reaction, and the purity of the

material produced by '393 is higher and the

levels of of the impurities are 

lower in the '393 process compared to Moriarty.

Q. Let me ask you a hypothetical.

If the -— here you point out that

the difference in purity is percent; right? 

A. That’s ——

MR. DELAFIELD: Objection.

Vague.

THE WITNESS: That‘s —~ yes,

that's from my declaration.

BY MR. POLLACK:

Q. Okay. Is that a fair

characterization of your declaration that's

made on page 3%? A_§fl percent difference in

average purity?

A. Yes, I believe it is.
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Q. Okay. And in your View, is that

being used to show that the ‘393 product is

structurally different from the Moriarty

product?

A. Yes, in that it contains .- 

less impurity than the Moriarty process.

Q. Okay. Let me ask you.

If instead of E percent

difference, what if the difference was Ea

percent? Would that still be a structural

difference, in your View?

MR. DELAFIELD: Objection.

Calls for speculation. Outside the scope of

his declaration.

THE WITNESS: If it was a, that

would represent about a.§fi percent

reduction. Yeah, that m» that would be

important to me.

BY MR. POLLACK:

Q. Okay. What about a fig percent

difference? Would that be a structural

difference, in your View?

MR. DELAFIELD: Same objections.

THE WITNESS: That would be

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

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

about that.

BY MR. POLLACK:

Q. Okay. What if it were a 

percent difference in impurity? Would that ——

between the '393 and treprostinil product,

would that be a structural difference, in your

View?

MR. DELAFIELD: Same objections.

THE WITNESS: Well, certainly if

I have to think about EH, I'd have to think

about and I haven't thought about that. 

BY MR. POLLACK:

Q. Do you —— you're giving an opinion

that fig is a structural difference.

I'm trying to figure out where is

that borderline between structural difference

and one that's not a structural difference.

MR. DELAFIELD: Same objections.

THE WITNESS: I don‘t know, but

I do believe that a 5% percent reduction

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

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

that _ percent reduction in purity is. 
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BY MR. POLLACK:

Q. Okay. Are there -- is there a

number that I could give you that you would

agree that that would be too small a difference

to make a structural difference?

MR. DELAFIELD: Objection.

Relevance. Outside the scope. Lacks

foundation.

THE WITNESS: You know, not w~

if you‘re asking me can I set the lower

limit?

BY MR. POLLACK:

 
Q. Yeah.

A. I'm telling you, I‘d have to think

about that. T haven't thought about that, and

I don‘t know off the top of my head what it

would be.

Q. In your View, is there no lower

limit?

MR. DELAFIELD: Objection.

Asked and answered.

THE WITNESS: There is a lower

limit to everything. I just don't know

where it is off the top of my head.

BY MR. POLLACK:
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Q. You haven‘t thought of that?

A. No.

MR. DELAFIELD: Same objections.

BY MR. POLLACK:

Q. What if there were no difference in

the average purity for the Moriarty process and

the ’393 process? How would your opinion

change then?

MR. DELAFIELD: Objection.

Vague. Calls for speculation.

THE WITNESS: Well, first off,

there isn't no difference. There is a

difference in the purity of treprostinil

that's higher and a difference in the

 
overall level of impurities that are lower

in the ‘393 process. _So the hypothetical

doesn't mean anything to me.

BY MR. POLLACK:

Q. I understand, but I'm asking you to

give an opinion based on my hypothetical and

you‘re here as an expert. So ——

MR. DELAFIELD; Same objections.

BY MR. POLLACK:

Q. «m I'd like to you do thaz.

A. So if you're asking me are two
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identical preparations?

Q. Uh—huh.

A. Is there a difference between two

identical preparations?

Q. Wellr they're two different

processes; right?

A. Well ~~

Q. But let's say they give around the

same average purity.

A. Then there could be a difference

depending on which contaminant —— which

contaminants are or aren‘t different, which

ones are elevated or which are lower, and I

wouldn‘t know that in a hypothetical example.

Q. How come you don't know that?

MR. DELAFIELD: Objection.

THE WITNESS: Because I can‘t ——

MR. DELAFIELD: Calls for

speculation.

THE WITNESS: Because I can‘t

make it up.

BY MR. POLLACK:

Q. Okay.

A. You're asking me to make up

information that doesn't exist and I m— that's
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not how I think.

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

a difference in purity, but also the exact

identity of each of those impuri:ies that ——

A. Sure.

Q. —— matters to the claim?

A. Sure.

MR. DELAFIELD: Objection.

Calls for speculation.

BY MR. POLLACK:

Q. Okay.

A. Absolutely. Absolutely. It‘s what

I referred to as the ~— the characteristic

impurities.

Just to give you an example. If

two processes that were different and had

exactly the same purity, but one of them had a

very high level of one single impurity. It

would be very high that made up all of that

impurity, and the other one had much lower

levels. You bet that would make a difference.

Q. Right. Wouldn't that depend on the

FDA, the guidelines, how ——

A. Of course.

Q. Whether or not that impurity
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mattered? So it may make no difference at all;

isn't that right?

MR. DELAFIELD: Objection.

Vague. Incomplete hypothetical. Calls for

speculation.

THE WITNESS: You know, if the

purity was percent and that a percent was 

all one single peak, that would get a great

deal of attention by all those groups you

said: the FDA, the reviewers, and including

the company itself.

BY MR. POLLACK:

Q. All right. But that's not the case

for the Moriarty process?

MR. DELAFIELD: Same objections.
 

THE WITNESS: The Moriarty

process doesn't fit your hypothetical

example where you ask me to make up data.

BY MR. POLLACK:

Q. Uh—huh.

A. The Moriarty process produces' 

plus fold increase in impurities compared to

‘393 and that I'm more comfortable with because

that's real and not made up.

Q. Okay. Yeah, but I'm just asking
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that weren't real, you know, how far would your

opinion go?

MR. DELAFIELD: Objection-

Calls for speculation. Outside his exgert

evaluation.

THE WITNESS: Well, I mean, as I

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

of that.

But in the example that you gave

me where you required me to make up data,

which is something scientists don't really

do well, at least not good scientists ~~ we

go on real information like this EH percent

data, you know —- I have difficulty

answering that question.

And I gave you an example of

madeuup data that you requested where it

would make a big deal, a big difference but,

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

data all day long and I could come up with

lots of silly examples where it would make a

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

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

living.

BY MR. POLLACK:
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Q. All right. No further questions.

A. . Thank you.

MR. DELAFIELD: I have no

questions.

MR. POLLACK:

your time.

THE WITNESS: Thank you. Thank

you.

THE VIDEOGRAPHER: The time is

5:11 p.m. This Concludes today's

audiovisual deposition of Dr. Robert R.

Ruffolo. We're off the record.

{Off the stenographic record.)

THE REPORTER: Mr. Delafield, do

you wish a copy of the transcript?

MR. DELAFIELD: Yes, if I could

get it expedited.

MR. POLLACK: I need it

expedited.

THE REPORTER: What time frame?

MR. POLLACK: Three days.

THE REPORTER: Do you wish a

rough?

 MR. DELAFIELD: I want one.

MR. POLLACK: Sure. Yeah, I'll

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

P325

Thanks so much for

Page 325

 
 

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

UT'EX.2058

SteadyMed v. United Therapeutics
iPRZOiBnDOODS

|PR2020-00770

United Therapeutics EX2007

Page 2330 of 7335



IPR2020-00770 
United Therapeutics EX2007 

Page 2331 of 7335

10

ll

13

14

15

16

17

18

19

20

21

22

23

24

25

 

 

STEADYMED LTD., vs UNITED THERAPEUTICS CORPORATION,

Ruffolo, Robert on 08f19/2016 Page 326

 

get a rough, too.

MR. DELAFIELD: If I could get

expedited, both the rough and final,

THE REPORTER: When do you want

the final?

MR. DELAFIELD: When can I get

it?

THE REPORTER: Three days.

MR. DELAFIELD: Okay. If that‘s

the quickest, yes.

(Signature having not been

waived, the taking of the deposition

concluded at 5:11 §_m.)
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 DECLARATION UNDER PENALTY OF PERJURY

I declare under penalty of

perjury that 1 have read the entire transcript of

my Deposition taken in the captioned matter

or the same has been read to me, and 

 
the same is true and accurate, save and

except for changes and/or corrections, if

any, as indicated by me on the DEPOSETION

ERRATA SHEET hereof, with the understanding

that I offer these changes as if still under

oath.

Signed on the day of

, 2016.

 

ROBERT R. RUFFOLO, JR., PHD  
Elisa Dreier Reporting Corp., A 3.8. Legal Support Company
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CERTIFICATE OF REPORTER 

DISTRICT OF COLUMBIA )

I, DENISE D. VICKERY, CRR/RMR and

Notary Public, hereby certify the witness was by

me first duly sworn to testify to the truth; that

the foregoing deposition was taken at the time

and place stated herein; and that the said

deposition was recorded stenographically by me

and thereafter reduced to printing under my

direction; that said deposition is a true record

of the testimony given by said witness.

I certify the inspection, reading and

signing of said deposizion were NOT waived by

counsel for the respeCCive parties and by the

witness; and that I am not a relative or employee

of any of the parties, or a relative or employee

of either counsel, and I am in no way interested

directly or indirectly in this action.

Denise D. VickerYi CRR/RMR

My Commission expires February 14, 2018
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Pursuant to Local Patent Rule 3.3, Defendant-Counterclaim Plaintiff Sandoz Inc.

(“Sandoz”) hereby submits its Invalidity Contentions with respect to claims 1, 2, 4, 8, 9 and 16

(“the Asserted Claims”) of US. Patent No, 8,497,393 (“the ‘393 patent”), Sandoz asserts that

claims 1, 2, 4, 8, 9 and 16 of the ‘393 patent are invalid under the patent statutes for the reasons

that followl

I. LEGAL STANDARDS FOR TNVALTDITY

A. Legal Standards for Anticipation

Anticipation is a question of fact that is shown and reviewed under a clearly erroneous

standard. E.g., Rapoporl v. Demenl, 254 F.3d 1053, 1057-58 (Fed. Cir. 2001), A patent claim is

invalid for anticipation where each and every element of the claimed invention is disclosed in a

single prior art reference. 35 U.S.C, § 102; In re Paulsen, 30 F.3d 1475, 1478-79 (Fed, Cir.

1994). “[W]hen a patent claims a chemical composition in terms of ranges of elements, any

single prior art reference that falls within each of the ranges anticipates the claim.” Atlas Powder

C0. v.1rec01nc., 190 F.3d 1342, 1346 (Fed. Cir. 1999).

To find anticipation, the four corners of a single prior art document must describe each

and every element of the claimed invention, either expressly or inherently, such that a person of

ordinary skill in the art could practice the invention without undue experimentation. Advanced

Display Sys'. v. Kent State Univ, 212 F.3d 1272, 1282 (Fed. Cir. 2000). Thus, a prior art

reference without express reference to a claim limitation may nonetheless anticipate by

inherency. Pcrricone v. Aledicis Pharmaceutical Corp, 432 F .3d 1368, 1375-76 (Fed. Cir.

2005). “Under the principles ofinherency, ifthe prior art necessarily functions in accordance

1 Additional information regarding the validity ofthe Asserted Claims can be found in Sandoz’s
Notice Letter with respect to the ‘393 patent, which is herein incorporated by reference.

1
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with, or includes, the claim limitations, it anticipates.” Id., Continental Can Co. USA, Inc. v.

Monsanto C0,, 948 F.2d 1264, 1268 (Fed. Cir. 1991) (Under the theory of inherent anticipation,

if an element is not expressly disclosed in the prior art reference, the reference still will be

deemed to anticipate the subsequent claim if the missing element “is necessarily present in the

thing described in the reference”).

“[l]nherency is not necessarily coterminous with the knowledge of those skilled in the art.

Artisans of ordinary skill may not recognize the inherent characteristics or functioning of the

prior art.” Perricone, 432 F .3d at 1376; see also Schering Corp. v. Geneva Pharms., Inc., 339

F.3d 1373, 1378 (Fed. Cir. 2003) (concluding that inherent anticipation does not require that a

skilled artisan recognize the inherent characteristic in the prior art that anticipates the claimed

invention). A previously unrecognized benefit of a known process or method may be viewed as a

"newly discovered result[] of [a] known process[] directed to the same purpose," and is thus

anticipated. Bris‘lol—Il/[yers Squibb Co. v. Ben Venue Labs. Inc, 246 F.3d 1368, 1376-77 (Fed.

Cir. 2001) citing In the case oprp/ication ofMay, 574 F.2d 1082 (C.C.P.A. 1978); Perricone,

32 F.3d at 1377—78; King Pharmaceuticals, Inc. v. Elan Pharmaceuticals, Inc., 616 F.3d 1267,

1275-76 (Fed. Cir. 2010). “A court may resolve factual questions about the references in the

prior art by examining the reference through the eyes of a person of ordinary skill in the art,

among other sources of evidence about the meaning of the prior art.” Schering, 339 F.3d at

1377-78. In other words, although past recognition of the inherent feature is not necessary, the

court may still evaluate the opinions of those skilled in the art to determine the scope of the prior

art reference. Id. at 1378.
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B. Anticipation And Obviousness 0f Product-By-Process Claims

It has long been the case that an old product is not patentable even if it is made by a new

process Amgen Inc. v. F. Hajjfinann-La Roche, Ltd, 580 F.3d 1340, 1366 (Fed. Cir. 2009). See

also Gen. Elec. Co. v. Wabash Appliance Corp, 304 US. 364, 373, 58 S. Ct. 899, 82 L. Ed.

1402, 1938 Dec. Comm'r Pat. 813 (1938) (“[A] patentee who does not distinguish his product

from what is old except by reference, express or constructive, to the process by which he

produced it, cannot secure a monopoly on the product by whatever means produced”); Cochrane

v. Badische Anilin & Soda Fabrik, 111 US. 293, 311, 4 S. Ct. 455, 28 L. Ed. 433, 1884 Dec.

Comm'r Pat. 230 (1884) (“While a new process for producing [the product] was patentable, the

product itself could not be patented even though it was a product made [by an artificial process]

for the first time”).

Product-by-process claims “enable an applicant to claim an otherwise patentable product

that resists definition by other than the process by which it is made.” In re Thome, 777 F.2d

695, 697 (Fed. Cir. 1985). “For this reason, even though product-by-process claims are limited

by and defined by the process, determination of patentability is based on the product itself.” Id.

Disclosure of a product in the prior art will anticipate a product-by-process claim

covering the same product. Smith/dine Beecham Corp. v. Apotex Corp, 439 F.3d 1312, 1317

(Fed. Cir. 2006) (“It has long been established that one cannot avoid anticipation by an earlier

product disclosure by claiming the same product more narrowly, that is, by claiming the product

as produced by a particular process”). In order to anticipate, the prior art product must be the

same as the claimed product that is made in a different way. Amgen Inc. v. Hofinann—La Roche

Ltd, 580 F.3d 1340, 1370 (Fed. Cir. 2009). “The patentability ofa product does not depend on

its method of production,” so “[i]f the product in a product-by-process claim is the same as or

3
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obvious from a product of the prior art, the claim is unpatentable even though the prior product

was made by a different process.” In re Morpe, 777 F .2d at 697 .

However, “if the process by which the product is made imparts structural and functional

differences distinguishing the claimed product from the prior art, then those differences are

relevant as evidence of no anticipation although they are not explicitly part of the claim.”

Greenliant Systems, Inc. v. Xicor LLC, 692 F.3d 126], 1268 (Fed. Cir. 2012). Accordingly, in

determining patentability, it is necessary to consider the process in which the product is formed

only if that process imparts distinctive structural or functional characteristics to the claimed

product. Id.

C. Legal Standards For On-Sale Bar Under 35 U.S.C. § 102(b)

“The on—sale bar applies when the invention is the subject of a commercial offer for sale,

and is ready for patenting before the critical date.” Netscape Communications Corp. v. Konrad,

295 F.3d 1315, 1323 (Fed. Cir. 2002)(citing Pfaflv. Wells, 525 US. 55, 67 (1998)). “A single

sale or offer to sell suffices to bar patentability.” Atlantic Mermoplastics C0., Inc. v. Faytex

Corp, 970 F.2d 834, 836 (Fed. Cir. 1992). The on-sale bar “is not limited to sales by the

inventor or one under his control, but may result from activities of a third party.” J. A. Laporte,

Inc. v. NorfolkDredging Ca, 787 F.2d 1577, 1581 (Fed. Cir. 1986); In re Epstein, 32 F.3d 1559,

1564 (Fed, Cir. 1994); AbbottLabs. v. Geneva Pharms., Inc, 182 F.3d 1315, 1318 (Fed. Cir.

1999)(“Furthermore, the statutory on-sale bar is not subject to exceptions for sales made by third

parties. . . [t]he fact that these sales were not made by Abbott is therefore irrelevant”).

A sale from a manufacturer to a company that will process, package and then sell the

claimed invention to end users can constitute a “commercial sale” of the claimed invention under

35 U.S.C. §102(b). Brasse/er, U.S.C. 1, LP. v. Stryker Sales Corp, 182 F.3d 888, 891 (Fed. Cir.

4
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l999)(rejecting the patentee’s argument that the sale at issue was “not in the public and thus was

not a § 102(b) sale). In Brassler, the Federal Circuit explained that “the public for purposes of §

102(b) is not limited to ultimate users of the product,” and that “sales activity kept secret from

the trade” can trigger an on-sale bar. Id. (internal citations and quotations omitted).

“The ready for patenting condition may be satisfied in at least two ways: by proof of

reduction to practice before the critical date; or by proof that prior to the critical date the inventor

had prepared drawings or other descriptions of the invention that were sufficiently specific to

enable a person skilled in the art to practice the invention.” Netscape, 295 F.3d at 1323 (internal

quotations omitted). “A process is reduced to practice when it is successfully performed. A

machine is reduced to practice when it is assembled adjusted and used. A manufacture is

reduced to practice when it is completely manufactured.” Bfaffi 525 US. at 57 n2 (quoting

Corona Cord Tire Co. v. Dovan Chemical Corp, 276 US. 358, 383 (1928)),

“To invoke the on-sale bar, a defendant must prove that the complete claimed invention

is embodied in or obvious in view of the thing sold or offered for sale before the critical date.”

Atlantic Thermoplastics, 787 F.2d at 83 6. In determining whether an on—sale bar invalidates a

patent claim, “the court should determine whether the subject of the barring activity met each of

the limitations of the claim, and thus was an embodiment of the claimed invention.” Netscape,

295 F.3d at 1323.

In an on-sale bar analysis, the critical “question is not whether the sale, even a third party

sale, ‘discloses’ the invention at the time of the sale, but whether the sale relates to a device that

embodies the invention.” J. A. Laporte, 787 F.2d at 1583 (emphasis in original). “Beyond this

‘in public use or on sale’ finding, there is no requirement for an enablement—type inquiry.” In re

Epstein, 32 F.3d at 1568, see also Zenith Electronics Corp. v. PD] Communication Systems, Inc,

5
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522 F.3d 1348, 1356 (Fed. Cir. 2008)(“Contrary to Zenith’s arguments, however, we note that

the public use itself need not be enabling. . .Rather, we must simply determine whether the public

use related to a device that embodied the invention.”)(intemal citations omitted). There “is no

requirement that a sales offer specifically identify all the characteristics of an invention offered

for sale or that the parties recognize the significance of all these characteristics at the time of the

offer.” Abbott, [82 F.3d at l3 l9.

D. Legal Standards for Obviousness.

A patent is invalid for obviousness if “the differences between the subject matter sought

to be patented and the prior art are such that the subject matter as a whole would have been

obvious at the time the invention was made to a person having ordinary skill in the art to which

said subject matter pertains.” 35 U.S.C. § 103 (a). The following inquiries are pertinent to

resolving this issue: (I) the scope and content of the prior art; (2) the level of ordinary skill in the

art; and (3) the difference between the prior art and the claims at issue. Graham v. John Deere

Ca, 383 US. 1, 17 (1966). Against this background, the obviousness or nonobviousness of the

subject matter is determined. Id. Such secondary considerations as commercial success, long

felt but unsolved needs, failure of others, etc, might be utilized to give light to the circumstances

surrounding the origin of the subject matter sought to be patented. 1d. Obviousness is not

determined in hindsight in view of the invention in question. Instead, prior art is considered by

the hypothetical artisan at a time just before the invention was made. All-Site Corp. v. VSZZHI ’l,

174 F.3d 1308, 132 (Fed. Cir. 1999).

A reference must be considered for all that is taught — disclosures that diverge and teach

away from the invention as well as disclosures that point toward and teach the invention. See In

re Dow Chemical C0., 837 F.2d 469, 473 (Fed. Cir. 1988). A reference teaches away if it would

6
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have led a person skilled in the art in a direction different from that taken by the inventor.

Monarch KnittingMach. Corp. v. Sulzer [Worm GmbH, 139 F.3d 877, 885 (Fed. Cir. 1998).

“The degree of teaching away will of course depend on the particular facts; in general, a

reference will teach away if it suggests that the line of development flowing from the reference’s

disclosure is unlikely to be productive of the result sought by” the inventor. In re Gurley, 27

F.3d 551, 553 (Fed. Cir. 1994). It is impermissible to select only those portions ofa reference

that support a given position and exclude other parts necessary to the full appreciation of what

the reference fairly teaches. Bausch & Lamb, Inc. v. Barnes-Hind, 796 F.2d 443, 448 (Fed. Cir.

1986)

The United States Supreme Court has clarified certain aspects of the obviousness

analysis, particularly with respect to the Federal Circuit’ s requirement that there be a “teaching

suggestion, or motivation” to combine the teachings of two or more separate references. In KSR

Int ’1 Co. v. Teleflex, Inc, 127 S.Ct. 1727 (2007), the Court expressly rejected a rigid requirement

for a motivation to combine, stating:

[t]he obviousness analysis cannot be confined by a formalistic conception

of the words teaching, suggestion, and motivation, or by overemphasis on

the importance of published articles and the explicit content of issued

patents. The diversity of inventive pursuits and of modem technology

counsels against limiting the analysis in this way.

KSR, 127 S.Ct. at 1741. The Court further stated:

[i]n determining whether the subject matter of a patent claim is obvious,

neither the particular motivation nor the avowed purpose of the patentee

controls. What matters is the objective reach of the claim. If the claim

extends to what is obvious, it is invalid under § 103. One of the ways in

which a patent’s subject matter can be proved obvious is by noting that

there existed at the time of invention a known problem for which there

was an obvious solution encompassed by the patent’s claims.

KSR, 127 S.Ct. at 1741-1742. Instructing that the obviousness analysis should not be limited by
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looking only at the problem that the patentee was trying to solve, the Court stated:

[t]he question is not whether the combination was obvious to the patentee

but whether the combination was obvious to a person with ordinary skill in

the art. Under the correct analysis, any need or problem known in the

field of endeavor at the time of invention and addressed by the patent can

provide a reason for combining the elements in the manner claimed.

KSR, 127 S.Ct. at 1742. The Court noted that in some instances, the fact that it may have been

“obvious to try” to make a claimed invention may be dispositive:

[w]hen there is a design need or market pressure to solve a problem and

there are a finite number ofidentified, predictable solutions, a person of

ordinary skill has good reason to pursue the known options within his or

her technical grasp. If this leads to the anticipated success, it is likely the

product not of innovation but of ordinary skill and common sense. In that

instance the fact that a combination was obvious to try might show that it

was obvious under § 103.

Id.

When examining the obviousness of a compound and/or a method of using that

compound, structural similarity alone may be sufficient to give rise to an expectation that two

compounds with similar structures will have similar properties. In re Merck, 800 F.2d 1091

(Fed. Cir. 1986), citing In re Payne, 606 F.2d 303, 313 (C.C.P.A. 1979), Structural similarity

between a claimed compound and prior art compounds creates a primafacie case of obviousness.

In re Dillon, 919 F .2d 688 (Fed. Cir. 1990). The burden then falls on an applicant to rebut that

primafacie case. Id. at 693, A rebuttal or counter-argument can consist of test data showing

that the claimed compounds possess unexpectedly improved properties from the prior art

compounds. All evidence of the properties of the claimed and prior art compounds must be

considered in determining the ultimate question of patentability.

The “discovery,” however, that the claimed compound possesses a property not disclosed

in the prior art does not by itself defeat a primafacie case of obviousness. In re Dillon, 919 F.2d
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at 693. See also In re Merck, 800 F.2d at 1099, where the Federal Circuit stated:

[t]he core of it is that, while there are some differences in degree between

the properties of amitriptyline and imipramine, the compounds expectedly

have the same type of biological activity. In the absence of evidence to

show that the properties of the compounds differed in such an appreciable

degree that the difference was really unexpected, we do not think that the

Board erred in its determination that appellant’s evidence was insufficient

to rebut the primafacie case.

Evidence of secondary considerations, if present, must be considered in determining

obviousness, but there must be a nexus between such evidence and the merits of the claimed

invention. Graham, 383 US. at 17. The existence of such evidence, however, does not control

the obviousness determination. Richardson-Vick v. Upjohn Ca, 122 F.3d 1476, 1483 (Fed, Cir.

1997). Examples of secondary considerations are commercial success, copying, prior failure of

others, licenses under the patent, a long-standing need for the invention, unexpected results,

skepticism by others in the art, and contemporaneous development by others, Graham, 383 US.

at 17-18; DIM], Inc, 802 F.2d at 425. Commercial success is not a relevant factor in determining

obviousness where others were legally barred from practicing the invention. Merck & Ca, Inc.

v. Teva Pharms. USA, Inc, 395 F.3d 1364, 1376-77 (Fed. Cir. 2005).

E. Legal Standards For Obviousness-Type Double-Patenting

An “obviousness-type double patenting analysis entails two steps. First, as a matter of

law, a court construes the claim in the earlier patent and the claim in the later patent and

determines the differences. Second, the court determines whether the differences in subject

matter between the two claims render the claims patentably distinct.” Eli Lilly & C0. v. Barr

Labs, Inc, 251 F.3d 955, 968 (Fed. Cir. 2001) (internal citations omitted). “A later claim that is

not patentably distinct from an earlier claim in a commonly owned patent is invalid for

obviousness—type double patenting.” Ia’. (citing In re Berg, 140 F.3d 1428, 1431 (Fed. Cir.

9
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1998)). “A later patent claim is not patentably distinct from an earlier patent claim if the later

claim is obvious over, or anticipated by, the earlier claim.” Id.

II. BACKGROUND

A. Disclosure And Claims Of The ‘393 Patent

The “393 patent is entitled “Process to Prepare Treprostinil, the Active Ingredient in

Remodulin” and issued on July 30, 2013, The ‘393 patent issued from US. Patent Application

No. 13/548,446 (“the ‘446 Application”), which was filed July 13, 2012. The ‘446 Application

was a continuation of US. Patent Application No. 12/334,731 (“the ‘731 Application), which

itself ultimately issued as US. Patent No. 8,242,305, and which was filed on December 15,

2008. The ‘446 Application ultimately claims priority back to Provisional Application No.

61/014,232, which was filed on December 17, 2007. The patent on its face is assigned to United

Therapeutics Corporation, and the named inventors are Hitesh Batra, Raju Penmasta, Sundersan

Tuladhar and David Walsh.

The “393 patent is directed to “an improved process to convert benzindene triol to

treprostinil via salts of treprostinil and to purify treprostinil.” (‘393 patent, Abstract). The 393

patent discloses that “[t]reprostini1, the active ingredient in Remodulin®, was first described in

US. Patent No. 4,306,075.” (‘393 patent at Col. 1:22-23). Further, “[t]reprostinil, and other

prostacyclin derivatives have been prepared as described by Moriarty er a]. in J. Org. Chem.

2004, 69, 1890-1902; Drug ofthe Future, 2001, 26(4), 364-374; and US. Pat. Nos. 6,441,245,

6,528,688, 6,765,117 and 6,809,223. Their teachings are incorporated by reference to show how

to practice the embodiments of the present invention.” (“393 patent at Col. 1:23—29).

The ‘393 Patent includes six examples, of which the first five illustrate the conversion of

the benzindene triol intermediate into treprostinil free acid by way of treprostinil diethanolamine
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salt through a five step process. (‘393 patent at Col. 9:25-Col. 17:26). The process disclosed in

Examples 1-5 is set forth below:

11mph, 1 Example 3

Al'kyimihu (all Reflzinrfiesm Trial
l‘Eydmfi-‘sis 0:1‘13mzéndcne Nitride.
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Example 5

{‘{snsminn of"l‘n;*pmst§a1il Dieslnmufiamine Salt {1:1}
in lnpnmiinil

 
(TIER);

(‘393 patent at Col. 1:9-Col. 14:65). The specification further explains the benefits of the

disclosed synthetic process as follows:

The quality of treprostinil produced according to this invention is

excellent. The purification of benzindene nitrile by column

chromatography is eliminated. The impurities carried over from

intermediate steps (i.e. alkylation of trio] and hydrolysis of benzindene

nitrile) are removed during the carbon treatment and the salt formation

step. Additional advantages of this process are: (a) crude treprostinil salts

can be stored as raw material at ambient temperature and can be converted

to treprostinil by simple acidification with diluted hydrochloric acid, and

(b) the treprostinil salts can be synthesized from the solution of treprostinil

without isolation. This process provides better quality of final product as

well as saves significant amount of solvents and manpower in purification
of intermediates.
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(‘393 patent at Col. 17:27—40).

There are twenty-two claims in the ‘393 patent, but only six claims are asserted in the

present litigation: claims I, 2, 4, 8, 9 and 16. Claims 1 and 9 are independent claims. Claims 2,

4, and 8 are dependent claims that depend from claim 1, and claim 16 is a dependent claim that

depends from claim 9.

Specifically, the Asserted Claims read as follows:

1. A product comprising a compound of formula I:

{I}
{v ‘1':m(_‘ww£:‘mR:

3| g!‘9 s

l w or;

{21'

{3{CT-IggsnriL')t‘)'a‘-I

or a pharmaceutically acceptable salt thereof, wherein said product is

prepared by a process comprising

(a) alkylating a compound of structure 11 with an alkylating agent to

produce a compound of formula III,

{1h

{ill } 
martian

wherein w=1, 2, or 3;
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Y1 is trans—CH=CH7, cis-CH=CH7, 7CH2(CH2)mi, or iCECi, m is 1, 2,

or 3,

R7 is

(1) —CpH2p—CH3, wherein p is an integer from 1 to 5, inclusive,

(2) phenoxy optionally substituted by one, two or three chloro, fluoro,

trifluoromethyl, (C1-C3) alkyl, or (C1-C3)alkoxy, with the proviso that not

more than two substituents are other than alkyl, with the proviso that R7 is

phenoxy or substituted phenoxy, only when R3 and R4 are hydrogen or

methyl, being the same or different,

(3) phenyl, benzyl, phenylethyl, or phenylpropyl optionally substituted on

the aromatic ring by one, two or three chloro, fluoro, tnfluoromethyl, (C1-

C3)alkyl, or (C1-C3)alkoxy, with the proviso that not more than two

substituents are other than alkyl,

(4) cis-CH=CH—CH2—CH3,

(5) — (CH2)2—CH(OH) —CH3, or

(6) —(CH2)3—CH=C(CH3)2;

—C(L1)—R7 taken together is

(1) (C4-C7)cycloalkyl optionally substituted by 1 to 3 (C1-C5)alkyl,

(2) 2-(2-furyl)ethyl,

(3) 2-(3-thienyl)ethoxy, or

(4) 3-thienyloxymethyl;

M1 is a-OHIB-Rg or a-RSB-OH or (x-ORlz B-R5 or a-stfi-ORZ, wherein R5

is hydrogen or methyl, R2 is an alcohol protecting group, and

L1 is (l-R3IB-R4, a-R4:B-R3, or a mixture of (x-R3:B-R4 and a-R4:B—R3,

wherein R3 and R4 are hydrogen, methyl, or fluoro, being the same or

different, with the proviso that one of R3 and R4 is fluoro only when the

other is hydrogen or fluoro,

(b) hydrolyzing the product of formula III of step (a) with a base,

(0) contacting the product of step (h) with a base B to form a salt of
formula Is.

15
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and (d) optionally reacting the salt formed in step (c) with an acid to form

the compound of formula I‘

2. The product of claim 1, wherein the purity of compound of formula I in

said product is at least 99.5%.

4. The product of claim 1, wherein the base in step (b) is KOH or NaOH

8. The product of claim 1, wherein the process does not include purifying

the compound of formula (III) produced in step (a).

9. A product comprising a compound having formula IV

as:

 
or a pharmaceutically acceptable salt thereof, wherein the product is

prepared by the process comprising

(a) alkylating a compound of formula V with an alkylating agent to

produce a compound of formula VI,

16
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i, V)

=3" 1: 
(b) hydrolyzing the product of formula VI of step (a) with a base,

(c) contacting the product of step (h) with a base B to form a salt of
formula NS, and

(if R)
i''[0

(d) optionally reacting the salt formed in step (c) with an acid to form the

compound of formula IV.

16. The product of claim 9, wherein the process does not include purifying

the compound of formula (VI) produced in step (3).

Accordingly, the claimed process is directed to a “product” comprising treprostinil free

acid or a phannaceutically acceptable salt of treprostinil made through a process that comprises

(1) alkylating the benzindene triol intermediate to obtain the nitrile intermediate, (2) hydrolyzing

l7
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the nitrile with a base, (3) contacting the product of step (b) with a base B to form a salt, wherein

the salt includes an HB+ cation, and (4) optionally reacting the salt with an acid to form

treprostinil free acid.2

The term “product” as used in the Asserted Claims of the ‘393 patent means a product of

a process for making treprostinil or other claimed prostacyclin derivatives or their salts and is not

limited to products suitable for commercial use. In addition, for the purposes of an invalidity

analysis, the product of the Asserted Claims is a product comprising the treprostinil compound,

or a salt thereof, without additional limitations as to the composition or level of impurities. More

exactly, for independent claim 1 and dependent claims 2, 4 and 8, the claimed product is a

product comprising a compound of a genus that includes the treprostinil compound, or a

pharmaceutically acceptable salt thereof, while for independent claim 9 and dependent claim 16,

the product is a product comprising the specific treprostinil compound, or a pharmaceutically

acceptable salt thereof.

All but one of the Asserted Claims do not recite any limitations as to the specific

composition or other characteristics of the final product except that it comprises the treprostinil

compound or a salt thereof. It is elementary that “comprising” means “including but not limited

to.” CIAS, Inc. v. Alliance Gaming Corp, 504 F.3d 1356, 1360 (Fed. Cir. 2007). Thus, the

claimed product includes embodiments in which treprostinil may constitute any proportion of the

product and in which there may be any types or amounts of impurities, eg. compounds other

than treprostinil. The only exception is claim 2, which recites that the purity of the treprostinil

compound or its salt must be at least 995%. Thus, the product of claim 2 is a product

2 Although step (c) in both claims 1 and 9 references the “product of step (h)”, Sandoz
understands this to be a typographical error that should read “the product of step (b).”

18

HIGHLY CONFIDENTIAL—
SUBJECT TO THE PROTECTIVE ORDER

|PR2020-00770

United Therapeutics EX2007

Page 2394 of 7335



IPR2020-00770 
United Therapeutics EX2007 

Page 2395 of 7335

comprising at least 99.5% treprostinil, without limitation as to the composition of the impurities.

For the other Asserted Claims, the product is a product that includes the treprostinil compound or

its salt in any purity along with any other types or amounts of other compounds.

B. Prosecution Of The ‘393 Patent

The “446 application, which issued as the ‘393 patent, was filed on July 13, 2012. The

‘446 application as filed included 21 claims, of which claims 1 and 10 were independent Claim

1 was directed to a product comprising a compound of formula I, which is a genus that includes

treprostinil free acid, made by a process that includes (a) alkylating a triol intermediate to obtain

a nitrile intermediate, (b) hydrolyzing the nitrile with a base, (c) contacting the product of step

(b) with a base B to form a salt, wherein the salt includes an HB+ cation, and (d) reacting the salt

formed in step (c) with an acid to form the compound of formula 1. (‘446 application at pp. 22-

23). Claim 10 was directed to a product comprising the treprostinil free acid compound made by

a process that includes (a) alkylating a triol intermediate to obtain a nitrile intermediate, (b)

hydrolyzing the nitrile with a base, (c) contacting the product of step (b) with a base B to form a

salt, wherein the salt includes an HB+ cation, and (d) reacting the salt formed in step (c) with an

acid to form treprostinil free acid. (‘446 application at pp. 24-25).

In an office action dated January 3, 2013, the Examiner rejected claims 1-21 as

anticipated by Moriarty er a]. in J. Org. Chem. 2004, 69, 1890-1902 (“Moriarty JOC Article”).

The Examiner stated that on page 1892, column 1, the Moriarty JOC Article “discloses

compound 7 which has the same structure as the instantly claimed product.” (1/3/2013 Office

Action at p. 2). Further, “Moriarty disclose[s] a method of preparing compound 7”, and “99.7%

pure compound 7 is disclosed thereby meeting the purity limitations of claims 2 and 11.” (1d,).

The Examiner argued that the “instant claims are product by process” and “[s]ince the product
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disclosed in the art is the same as the instantly claimed product, the patentability of the product []

does not depend on the method of production.” (Id).

UTC filed a response to the office action on February 8, 2013, in which it amended

claims 1 and 10 such that the product comprised treprostinil free acid or phannaceutically

acceptable salts thereof, and such that step (d) was optional. (2/8/2013 Response at pp. 2-5). In

addressing the anticipation rejection based on the Moriarty JOC article, UTC argued as follows:

The product of Moriarty 2004 is physically different from the product of

claims 1 and 10, in which a base addition salt is formed in situ with

treprostinil that has not been previously isolated. Specifically, when a

batch of treprostinil acid made by the type of process disclosed in

Moriarty 2004 was analyzed by the applicants, it was found to contain

small amounts of 4 different impurities (benzindene triol, treprostinil

methyl ester, and 2 different stereoisomers of treprostinil). By contrast, not

one of these four impurities was detectable in either a batch of treprostinil

salt or a batch of treprostinil acid produced according to claims 1 and 10.

This physical difference in the product results directly from the steps
recited in claims 1 and 10, in which a salt is formed in situ without

previously isolating treprostinil. Since Moriarty does not teach a product

of present claims 1 and 10, withdrawal of the rejection is requested.

(2/8/2013 Response at pp. 9—10) (emphasis in the original).

In response, the Examiner issued a final office action on May 15, 2013 in which the

Examiner maintained the anticipation rejection over the Moriarty JOC article. The Examiner

acknowledged UTC’s argument that “treprostinil prepared by the process ofMoriarty contains 4

different impurities (benzindene triol, treprostinil methyl ester and 2 different stereoisomers of

treprostinil), while the process in the instant claims results in a product where such impurities are

not present.” (5/15/2013 Office Action at p. 3). However, the Examiner was “unable to locate

the description of the above mentioned impurities” in the Moriarty JOC article, and also found

“no comparative data demonstrating the difference between the two products. . .upon review of

the specification.” (Id. ). Accordingly, the Examiner concluded that “the evidence presented by
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the application cannot be considered unless it is presented in a form of a declaration.” (Id. at pp.

3—4).

UTC filed a response to the final office action on June 5, 2013 that included a

Declaration by Dr. David Walsh (“Walsh Declaration”). In the June 5th response, UTC

summarized the argument made in its February 8th response as follows:

In the response filed February 8, 20 [3, Applicants submitted that the

product of Moriarty 2004 is physically different from the product of
claims 1 and 10, in which a base addition salt is formed in situ with

treprostinil that has not been previously isolated. Specifically, Applicants

noted that when a batch of treprostinil acid made by the type of process

disclosed in Moriarty 2004 was analyzed by the applicants, it was found to

contain small amounts of 4 different impurities (benzindene tn'ol,

treprostinil methyl ester, and 2 different stereoisomers of treprostinil). By

contrast, not one of these four impurities was detectable in either a batch

of treprostinil salt or a batch of treprostinil acid produced according to

claims 1 and 10. In their February 8th response, Applicants explained that

this physical difference in the product resulted directly from the steps
recited in claims I and 10, in which a salt is formed in Sim without

previously isolating treprostinil.

(5/5/2013 Response at p. 7) (emphasis in the original).

UTC then reiterated the argument that prior art product and the claimed product were

“physically different” as a result of different impurity profiles and cited to the Walsh Declaration

for support, as shown below.

To address the issue raised by the PTO, Applicants submit with the

present response a declaration under 37 C.F.R. § 1.132 by Dr. David

Walsh. In section 7 of his declaration, Dr. Walsh provides data from

representative Certificates of Analysis with impurity profiles for

treprostinil prepared according to the process corresponding to ‘Moriarty’,

treprostinil diethanolamine prepared according to the process specified in

claim 1 or 10 of the present application, and treprostinil as the free acid

prepared according to the process specified in claim I or 10 of the present

application. Based on the results provided, Dr. Walsh concludes ‘that each

of treprostinil as the free acid and treprostinil diethanolamine prepared

according to the process specified in claims 1 or 10 of the present

application is physically different from treprostinil prepared according to
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the process of ‘Moriarty’ at least because neither of them contains a

detectable amount of any of benzindene triol, treprostinil methyl ester,

1AU90 treprostinil stereoisomer and 2AU90 treprostinil stereoisomer,

each of which were present in detectable amounts in treprostinil produced

according to the process of ‘Moriarty.’

(5/5/2013 Response at p. 8) (emphasis in the original). UTC then concluded that “[s]ince Dr.

Walsh's declaration provides evidence that the product of present claims is physically difference

[Sic] than treprostinil produced according to the process of Moriarty, Moriarty cannot anticipate

the present claims.” (Id).

The Walsh Declaration was executed on June 4, 2013 and provides purity data for three

batches of treprostinil: one batch of free acid made through the Moriarty JOC article process,

one batch of free acid made through the claimed process, and one batch of treprostinil

diethanolamine salt made through the claimed process. (5/5/2013 Response, Walsh Declaration,

at 1] 6). The data are provided below:

‘7 1. regmstiniirfi‘ee amalgamated anxmdiggigfiMiuiig3a:
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(1d). The Walsh Declaration then analyzes the above data as follow:

The impurity profiles shown above examine the following eight

impurities: lAU90, 2AU9O and 3AU90, each of which is a stereoisomer

of treprostinil; triol; methyl ester of treprostinil and ethyl ester of

treprostinil; 750W93 and 751W93, each of which is a dimer of

treprostinil, in which the acid group of one treprostinil molecule esterifies

with an alcohol group on another treprostinil molecule. According to the

first profile above, treprostinil produced according to the process of

‘Moriarty’ has 7 out of 8 impurities in detectable amounts. According to

the second profile above, treprostinil diethanolamine prepared according

to the process specified in claim 1 or 10 of the present application has only

one impurity, treprostinil stereoisomer 3A90, in a detectable amount.

According to the third profile above, treprostinil as the free acid prepared

according to the process specified in claim 1 or 10 of the present

application has only three impurities, treprostinil ethyl ester, treprostinil
dimers 750W93 and 751W93.

(1d. at ll 7). Finally, the Walsh Declaration concludes as follows:
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Based on the results shown above, I conclude that each of treprostinil as

the free acid and treprostinil diethanolamine prepared according to the

process specified in claim 1 or 10 of the present application is physically

different from treprostinil prepared according to the process of ‘Moriarty’

at least because neither of them contains a detectable amount of any of

benzindene triol, treprostinil methyl ester, 1AU9O treprostinil stereoisomer

and 2AU90 treprostinil stereoisomer, each of which were present in

detectable amounts in treprostinil produced according to the process of

‘ Moriarty" .

(Id. at 11 8).

The Examiner concluded that the arguments made in the June 5th response were

sufficient to overcome the rejection over the Moriarty J 0C article, and issued a Notice of

Allowance on June [2, 20 [3, The ‘393 patent issued on June 30, 20l3.

UTC filed a request for a certificate of correction on January 8, 2014 to correct a

misspelling in five claims: “tromethanine” in claims 5, 13, 17 19 and 20 should have been

spelled “tromethamine.” A certificate of correction issued on May 27, 2014 that corrected this

error. UTC filed a second request for a certificate of correction on January 6, 2015 which would

amend the specification and claim 1 such that the language “aORlzfi-Rs” would read “a-ORzB-

R5,”

III. THE ASSERTED CLAIMS OF THE ‘393 PATENT ARE INVALID

A. Introduction

The 393 patent contains product-by-process claims that recite an improved process for

making treprostinil, the active ingredient in Remodulin® The priority date for the ‘393 patent is

December 17, 2007.

Treprostinil is an old compound, first patented more than 35 years ago in US. Pat. No.

4,306,075 (issued Dec. 15, 1981) and described in numerous subsequent prior art publications.
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Remodulin®, the first commercial product to contain treprostinil, was approved by the US.

Food and Drug Administration for the treatment of pulmonary hypertension in 2002.

Each of the 22 claims of the ‘393 patent is written in product-by-process form. The

claims are directed to products comprising the treprostinil compound (or compounds of a genus

that includes treprostinil), made by a process that includes certain process steps. Because the

claims are directed to a product that comprises treprostinil, UTC listed the ‘393 patent in the

FDA’ s Approved Drug Products with Therapeutic Equivalence (commonly known as the

“Orange Book”) as covering its Remodulin® product.

The 393 patent thus claims an old product (products comprising treprostinil) made by a

new process. This fact is underscored by the Orange Book listing for the ‘393 patent for

Remodulin®, which, as of the 2007 priority date for the ‘393 patent, was an old product that had

been commercially available for five years.

For more than a century, however, the law has been that an old product is not patentable

even ifit is made by a new process. Product-by-process claims are anticipated by the disclosure

of the same product in the prior art. In this case, the claimed product is a product that contains

the treprostinil compound or a pharmaceutically acceptable salt thereof in any amount or

concentration (with the exception of claim 2). Thus, the Asserted Claims of the ‘393 patent

(except for claim 2) are anticipated by the disclosure of products that include the treprostinil

compound, or pharmaceutically acceptable salts thereof, in any amount. Prior art disclosure of

products that contain treprostinil include the Remodulin product, the Remodulin package insert,

and the numerous other prior art references.

Notwithstanding this rule of law, UTC obtained the ‘393 patent by arguing that the

claimed process results in a different product than the product disclosed in the prior art,
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specifically as disclosed in the Moriarty JOC Article. While not explicitly addressed during

prosecution, the Federal Circuit has held that a new process can support patentability if the

process imparts “structural and functional differences” distinguishing the claimed product from

the prior art. UTC told the Patent Office that the product disclosed in the Moriarty JOC Article

was “physically different” from the product of the ‘393 patent because a batch of treprostinil

produced by the Moriarty JOC Article process contained detectable amounts of four different

impurities (benzindene triol, treprostinil methyl ester, and two different stereoisomers of

treprostinil), that were avoided in batches of treprostinil salt or treprostinil acid made by the ‘393

patent process, The ‘393 patent issued after receipt of a declaration from the applicant

containing this information, without a statement of reasons for allowance by the Examiner.

However, the treprostinil compound produced by the Moriarty process is identical to the

treprostinil compound produced by the 393 process. There is no “structural” difference between

the two products. Any difference in impurities produced while making treprostinil by the new

‘393 patent process is not a “structural” difference as described in the relevant Federal Circuit

case law and cannot overcome the general rule that an old product is not patentable even if it is

made by a new process. Instead, a “structural” difference relevant to patentability would be a

difference in the chemical structure of the molecule produced through the claimed process. (See

Amgen, 580 F.3d at 1367). There is no dispute that the treprostinil molecule produced through

the ‘393 patent process is the exact same molecule as that disclosed in the prior art.

Accordingly, any differences in impurity profiles cannot provide evidence of structural

differences.

Moreover, UTC did not and cannot allege there is afunctional difference resulting from

the alleged difference in detectible amounts of the four individual impurities, as required by the
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Federal Circuit. UTC used the Moriarty 2004 process to manufacture its Remodulin product at

least until 2006, and the ‘393 patent process starting in 2008. Remodulin® was functionally the

same both before and after the change in manufacturing process. For example, there is no

evidence or indication that the Remodulin® product now produces a different clinical effect

because of the change in manufacturing process.

And in any event, UTC cherry-picked the three individual batches of treprostinil it used

to argue to the Patent Office that the ‘393 process resulted in the avoidance of the four impurities

produced by the Moriarty JOC Article process. UTC’s documents produced in Civil Action No.

lZ-cv-Ol6l7 reveal that other batches of treprostinil made by UTC contained different impurity

profiles than the three batches UTC selected to disclose to the Patent Office. This is true both for

batches made by the Moriarty JOC Article process and for batches made by the ‘393 patent

process. Some batches made by the ‘393 patent process had detectible amounts of three of the

four impurities UTC represented to the Patent Office were avoided by the ‘393 process, while

some batches made by the Moriarty J0C Article process did not have detectible amounts of the

fourth impurity UTC had said was avoided by the ‘393 process. The data reflect normal batch—

to-batch variations in detectible impurities produced by both processes, and there is no consistent

pattern of specific impurities that are present in batches made by the Moriarty JOC Article

process that are avoided by the ‘393 process. So even if a difference in detectible amounts of

specific impurities were sufficient to impart patentability to the ‘393 patent claims, which it is

not, the facts do not support the proposition that the ‘393 patent process avoids impurities

produced by the Moriarty JOC Article process.
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B. Scope And Content Of The Prior Art

As is described in detail below, the prior art discloses both the treprostinil salt claimed in

the Asseited Claims of the ‘393 patent as well as the claimed process steps, The pertinent

disclosure of each prior art reference is summarized briefly below.

1. The ‘075 Patent

US, Patent No. 4,306,075 (“the ‘075 patent”) issued on December l5, 1981, is entitled

“Composition and Processes” and is generally directed to the disclosure of prostacyclin analogs.

The ‘075 patent discloses that the benzindene class of analogs and their salts exhibit

prostacyclin-like pharmacological properties, such as platelet aggregation inhibition, gastric

secretion reduction and bronchodilation. (‘075 patent, Col. 12:27-14:60). Among the specific

benzindene analogs the ‘075 patent discloses is the compound 9-Deoxy-2',90L-methano—3-oxa-

4,5,6-t1inor-3,7-(l’,3’-interphenylene)-l3, l4-dihydro-PGF1, which is treprostinil. (‘075 patent,

Example 33, Col. 623-39).

The “075 patent describes a method ofmaking treprostinil in Example 33, and also claims

the treprostinil compound. (“075 patent at Col. 56:15-Col. 59:15, Col. 62:4-39, Col. 97:46-47;

see also Civil Action No. 12-1617 Trial Tr. at 1850: 10-21). Example 33 discloses 0.096 g of

treprostinil final product. (‘075 patent at Col. 62234-3 5). The ‘075 patent also discloses

pharmacologically acceptable salts of the compounds disclosed therein. (‘07 5 patent at Col.

14:56-Col. 15:42, Col. 30:41-62).

2. The ‘814 Patent

US, Patent No. 4,668,814 (“the ”814 patent”) is entitled “Interphenylene Carbacyclin

Derivatives,” was filed on January 11, 1985 and issued on May 26, 1987 to the Upjohn

Company. The ’8 14 patent specification states that the “present invention relates to novel
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pharmaceutically useful compounds which are carbacyclin analogs having a tn'cyclic nucleus.”

(Civil Action No. 12-1617, D1. 218, Ex. 1, Stipulated Fact No. 36).

The ’8 l 4 patent discloses a class of compounds having the structure of Formula I, and a

“new procedure for preparing compounds of Formula 1(a)” (both shown below):

E’QME’W~~~~~~~~~{rm-R: fixmsuis i Jam-t
‘ 2? 3g; is Femefi lie}

3 Tm Lg

 
(Civil Action No. 12-1617, DI. 218, EX. 1, Stipulated Fact No. 37). The class of compounds

having the structure of Formula 1(a) includes treprostinil. (Id. at Stipulated Fact No. 38). The

’814 patent specification discloses and teaches pharmacologically acceptable salts of Formulal

and 1(a) at Cols. 2:13, 4:42, 8:47, 13:55-58; 13:67-14:11; 14:60-66. (10’. at Stipulated Fact No.

39).

The first lines of Example 3 of the ’814 patent refer to treprostinil by the chemical name

“9-Deoxy-13,l4-dihydro-2’,90t-methano—3 -oxa—4, 5,6-trinor-3 ,7—(1’,3 -interphenylene)—PGF 1.”

(Civil Action No. 12-1617, D1 218, Ex. 1, Stipulated Fact No. 41). The chemical name 9-

Deoxy-l 3, l 4-dihydro-2’,90t-methano-3-oxa-4,5,6-trinor-3,7—(l ’,3-interphenylene)-PGFI

disclosed in Example 3 of the ’814 patent contains an obvious typographical error. In particular,

there should be a prime symbol after the ‘3 in the phrase “(1’,3-interphenylene)”. (Id. at

Stipulated Fact No. 42). The chemical name used for treprostinil in Example 3 of the ’814 patent

(“9-Deoxy—l3,l4-dihydro—2’,90L-methano-3—oxa-4,5,6—t1inor-3,7-(1’,3’-interphenylene)—PGF1”)

is not verbatim the same as the chemical name disclosed in Example 1 of the ’ 117 patent (“9-
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Deoxy-2’,90t-methano-3 -oxa—4,5,6—trinor-3,7-(l ’,3’-interphenylene)—13,14-dihydro—PGF1).” The

“13, 14 dihydro” phrase appears at the beginning of the chemical name used in the ’814 patent,

but towards the end of the chemical name used in Example 1 of the ’1 l7 patent. (Id at

Stipulated Fact No. 43). The ’814 patent discloses pharmacologically acceptable salts of

treprostinil. (Id. at Stipulated Fact No. 44).

The ‘8 l4 patent discloses an improved process of making treprostinil. (Civil Action No.

12-1617, Trial Tr. at 1850:22-1851:6). The product obtained at the end ofExample 3 of the ‘814

patent is 1.2 grams of the treprostinil compound. (Id. at 1856:12-15). The 1.2 grams of

treprostinil obtained is about 95% pure. (Id. at 1856:16-22).

3. EP ‘784

European Patent Publication No. 0159784A1 (“EP ‘784”) is entitled “Carbacyclin

analogues,” and was filed on March 6, 1985 and published on October 30, 1985, The EP “784

specification states that “[t]he present invention relates to novel, pharmaceutically-useful

compounds which are carbacyclin analogues having a tricyclic nucleus.” (EP ‘784 at 12-4). In

particular, the publication is directed to compounds of Formula 1 (shown below),

pharmaceutically acceptable salts thereof, intermediates useful in preparing this compound, and

the process ofmaking those intermediates.

want-s,H N

F51 L1

' Lac: Female I and

Fam‘la Na)
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Example 9 of EP ‘784 discloses the chemical formula 9-Deoxy-13,14—dihydro-2’,90t—

methano-3—oxa—4,5,6-trinor-3,7—(1”,3’-interphenylene)-PGF1 (EP ‘784 at 66:23-71 :29). The

compound represented by chemical formula 9-Deoxy-l3, l 4-dihydro-2’,90t—methano-3-oxa-4,5,6-

trinor-3,7-(1’,3’-interphenylene)—PGF1 is the treprostinil compound. EP ‘784 teaches that the

compounds of Formula 1 or 1(a), wherein Q is COOR1 (which includes treprostinil), may be used

in the free acid form or in pharmacologically acceptable salt form. (EP ‘784 at 20:21-23),

The method for making treprostinil disclosed in EP ’784 is identical to the method disclosed in

the ”814 patent. (Civil Action No. 12-1617, D1 218, EX. 1, Stipulated Fact No. 45).

4. The ‘117 Patent

US. Patent No. 6,765,117 (“the ’ 117 patent”) is entitled “Process for stereoselective

synthesis of prostacyclin derivatives.” (Civil Action No. 12-1617, D1. 218, Ex. 1, Stipulated

Fact No, 22). The ’ l 17 patent was issued by the PTO on July 20, 2004 and is assigned on its

face to United Therapeutics Corporation. (Id at Stipulated Fact No. 23; ‘117 patent cover page).

The named inventors on the ’117 patent are Robert M. Moriarty, Raju Penmasta, Liang Guo,

Munagala S. Rao, and James P. Staszewski. (Id. at Stipulated Fact No. 25). The application that

matured into the ’117 patent was a division of application no. 09/541,521, filed on April 3, 2000,

now US. Patent No. 6,441,245, which is a continuation-in-part of application no. 09/481,390,

filed on January 12, 2000, which is a continuation of application no. 08/957,736, filed on

October 24, 1997. (Id. at Stipulated Fact No. 26).

The ‘117 patent specification states that the “present application relates to a process for

producing prostacyclin derivatives and novel intermediate compounds useful in the process.”

(‘ 1 17 patent, Col. 1:13-16). The ‘117 patent explains that the invention differs from the prior art

in that the “invention relates to a process for preparing 9-deoxy-PGF1-type compounds by a
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process that is stereoselective and requires fewer steps than the prior art.” (‘ 1 17 patent, Col.

4:23-26). The specification of the ‘1 17 patent discloses a method of synthesizing treprostinil that

involves the intramolecular cyclization step, shown below:

(3R1 (ix.,flfo «,1, W; “xv!i\x“‘§:~x’\
1,W1A;L*______

:1,_{‘l§:_1,,\13;. {i ' i ,3;11,;1[1,
 

The ‘117 patent includes only one example, which describes a 15 step method of

synthesizing treprostinil. (‘ 117 patent at Col. 11:55-21 : 12). The final step of Example 1

describes a process of obtaining crude treprostinil and then purifying the crude product by silica

gel chromatography using a dichloromethane solution containing 3% methanol and 0.1% acetic

acid as eluent to yield 0.076 g of product (95%). (‘ l 17 patent at Col. 2128-11).

The ‘117 patent is listed in the Orange Book in connection with NDA No. 21-272 for

Remodulin. (Civil Action No. 12-1617, D1. 218, Ex. 1, Stipulated Fact No. 11). The ‘117

patent is also listed in the Orange Book for UTC’s Orenitram product, which is an oral dosage

form with treprostinil diethanolamine as the API. (Orenitram Orange Book Listing). The ‘117

patent is designated as covering the drug substance of both Remodulin and Orenitram in the

Orange Book. In listing the ‘117 patent in the Orange Book as covering Remodulin and

Orenitram, UTC represented to the FDA that the ‘ 117 patent is a patent “with respect to which a

claim of patent infringement could reasonably be asserted if a person not licensed by the owner

of the patent engaged in the manufacture, use, or sale of the drug product” and that the ‘1 17
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patent either “c1aim[s] the drug substance that is the subject of the pending or approved

application or that c1aim[s] a drug substance that is the same as the active ingredient that is the

subject ofthe approved or pending application,” 21 CFR. 3l453(b)(l),

The ‘117 patent claims are product-by-process claims directed to treprostinil produced

through a process that includes the Pauson-Khand cyclization step. (‘ 117 patent, claims 1—4).

Claim 1 reads, in pertinent part, as follows:
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(‘ 1 17 patent at Col. 21 :23-59).

Claim 3 of the ‘117 patent reads, in pertinent part, as follows:

(‘ 1 17 patent at Col. 21 :23-59).
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(‘ l 17 patent at Col. 22:42—Col. 23:12).

Claim 4 of the ’117 patent reads in pertinent part as follows:
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(‘ 1 17 patent at C01. 23:53—Col. 24:23).

36

HIGHLY CONFIDENTIAL—
SUBJECT TO THE PROTECTIVE ORDER

|PR2020-00770

United Therapeutics EX2007

Page 2412 of 7335



IPR2020-00770 
United Therapeutics EX2007 

Page 2413 of 7335

5. The 2006 Remodulin® Package Insert

The 2006 Remodulin Package Insert (“Package Insert”) discloses UTC’s commercial

treprostinil product and was approved by the FDA in March, 2006, (2006 Package Insert at l,

15). The Package Insert states as follows:

Remodulin® (treprostinil sodium) Injection is a sterile sodium salt
formulated for subcutaneous or intravenous administration, Remodulin is

supplied in 20 mL multi-use vials in four strengths, containing 1 mg/mL,

2.5 mg/mL, 5 mg/mL or 10 mg/mL of treprostinil. Each mL also contains

5.3 mg sodium chloride (except for the 10 mg/mL strength which contains

4.0 mg sodium chloride), 3.0 mg metacresol, 6.3 mg sodium citrate, and

water for injection. Sodium hydroxide and hydrochloric acid may be

added to adjust pH between 6.0 and 7.2.

(Package Insert at l), The Package Insert also provides the Chemical name for

treprostinil sodium as “(1R,2R,3aS,9aS)-[[2,3,3a,4,9,9a-Hexahydro—2-hydroxy-1-[(3 S)-3-

hydroxyoctyl]—lHbenz[f]inden-5-yl]oxy]acetic acid monosodium salt” and discloses that

“[t]reprostinil sodium has a molecular weight of 412.49 and a molecular formula of

C23H33Na05.” (10’). Further, the Package Insert discloses that the “structural formula of

treprostinil sodium” is as follows:

OH

 
_ H

Grimm:

(Id).
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6. The Remodulin Product

The Remodulin® product is the subject of UTC’s NDA N 0. 21-272, and has treprostinil

sodium as its active ingredient. (Civil Action No. 12-1617, DI. 218, EX. 1, Stipulated Fact No.

3; Package Insert). Remodulin was first approved in the United States in May 2002, and is

indicated for the treatment of pulmonary arterial hypertension (“PAH”). (Id at Stipulated Fact

No. 4). Remodulin is an inj ectable product approved for sale in concentrations including 1

mg/mL, 2.5 mg/mL, 5 mg/mL, and 10 mg/mL. (Id. at Stipulated Fact No. 5). In November 2004,

the Food and Drug Administration (“FDA”) approved Remodulin for intravenous use. (Id. at

Stipulated Fact No. 6). UTC has listed the ‘393 patent in the Orange Book as covering the

Remodulin Product. (Remodulin Orange Book Listing).

7. Moriarty J0C Article

Moriarty, et al in J. Org. Chem. 2004, 69, 1890-1902 (2004) (“Moriarty JOC Article”)

was received for publication on June 5, 2003 and published on February 19, 2004. The Moriarty

JOC Article discloses that “[t]o meet the demands of producing multikilogram quantities of UT—

15 ([compound] 7) needed in the course of drug development, an efficient and economical

synthesis [of treprostinil] had to be devised.” (Moriarty JOC Article at 1892). The Moriarty

JOC Article explains that while researchers had previously employed three methods of

synthesizing the molecule (Schemes 1-3), these prior schemes resulted in “low level of control of

stereochemistry,” and were “deemed inadequate to the task of producing kilogram quantities of

UT-lS.” (Id. at 1892-1893). Moriarty explained that “[t]he principal requirement envisioned

was production of an enantiopure intermediate early in the synthesis, ideally at the tricyclic

stage”, and that “the intramolecular asymmetric Pauson-Khand cyclization of enynes to

cyclopentenones could fulfill both requirements.” (Id. at 1893). The Moriarty JOC Paper
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concludes that “[t]the strategy of employing the highly diastereoselective 1,2-asymmetric

induction in the PKC using a temporary and readily removable stereodirecting group results in an

asymmetric synthesis that is superior to other methods used to date.” (Id. at 1898).

The Moriarty synthesis is depicted in Scheme 4, which results in the production of

treprostinil free acid, which is depicted as compound 7.

 
(Moriarty JOC article at 1892, 1895).

The process disclosed in the Moriarty JOC article includes the steps of alkylating the

benzindene triol (compound 34) to make the nitrile intermediate (compound 35) and hydrolyzing

the nitnle with a base to form treprostinil free acid:

\ e
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(Id at 1895). The above process steps are described in the Moriarty JOC article as follows:

“[t]riol 34 was alkylated at the phenolic hydroxyl group with use of chloroacetonitrile in

refluxing acetone with potassium carbonate (34 —> 35) and nitrile 35 was hydrolyzed with

ethanolic potassium hydroxide to yield UT-15 (7) in 9% overall yield.” (Id at 1897).

The Moriarty JOC article also includes an experimental section which describes in detail the

synthesis of 441 grams of treprostinil acid having a purity of 99.7%. (Id. at 1902).

In the experimental section, the Moriarty JOC article further discloses that the hydrolysis

step involved adding a solution of potassium hydroxide to a solution of nitrile in methanol and

then refluxing the mixture for three hours, after which point the reaction mixture was cooled to

0°C. (Moriarty JOC Article at p. 1902). Then, hydrochloric acid was added to adjust the pH to

10-12, and the solvent was removed in vacuo, at which point the solution was extracted with

ethyl acetate. (Id). The aqueous layer was retained and acidified to pH 2-3 by addition of

hydrochloric acid. (Id).

8. The Phares Publication

US, Patent Application Publication No. 2005/0085540A1 (“The Phares Publication”)

was published on April 21, 2005. The Phares Publication is entitled “Compounds and Methods

for Delivery of Prostacyclin Analogs” and is generally directed to “prostacyclin analogs and

methods for their use” in various medical treatments. (Phares at 1, 11 0002). The Phares

Publication discloses that “treprostinil sodium (Remodulin®) is approved by the Food and Drug

Administration (FDA) for sub cutaneous administration” and that “treprostinil as the free acid has

an absolute oral bioavailability of less than 10%.” (Id at 11 0004). The purpose of the invention

was to serve the “clinical interest in providing treprostinil orally,” and “increasing systemic

availability of treprostinil via administration of treprostinil or treprostinil analogs.” (Id. at 11
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0004-0005). The Phares Publication further provides that “[a] preferred embodiment of the

present invention is the diethanolamine salt of treprostinil.” (Id at 1] 0051).

The Phares publication discloses a method of making treprostinil involving alkylating

benzindene triol to form the nitrile, then hydrolyzing the nitrile with a base (KOH) to obtain the

free acid. (Phares publication at W 0143-0145). Phares teaches that chemical derivatives of (+)-

treprostinil are included within the scope of the invention:

 OH

  
  

"W“Oil

H
(KHEI'giKl-gli

(+)—treprostinil

(Id. at ll 0050). Phares teaches the preparation of (-)—treprostinil but notes that (+)—treprostinil

can be prepared in the same manner. (Id. at fl 0143-0145). According to Phares, (-)-treprostinil

can be prepared by alkylating the benzindene tn'ol compound shown below (note R: H) with

chloroacetonitrile to form a benzindene nitrile compound which can then be hydrolyzed to the

free acid of treprostinil using KOH:

”IE  
{DR 

{1,133
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(1d. my 0144).

The Phares publication then discloses converting treprostinil free acid into treprostinil

diethanolamine salt as follows:

Treprostinil acid acid [sic] is dissolved in a 1:1 molar ratio mixture of
ethanol:water and diethanolamine is added and dissolved. The solution is

heated and acetone is added as an antisolvent during cooling,

(Phares publication at 11 0105).

The Phares Publication also teaches that treprostinil diethanolamine can be recrystallized

to yield two crystalline polymorphs, including the metastable polymorph A, and the

thermodynamically more stable polymorph B. (Id at 11 327). According to Phares, the resulting

polymorphs have melting points at 1030 C (Form A) and 1070 C (Form B), respectively. (Id. at

W 0332, 0337), Phares also teaches that the recrystallized treprostinil diethanolamine can be

combined with dextrose to yield a final dosing solution. (Id at 214).

Finally, Phares discloses animal testing involving administration of treprostinil

diethanolamine to rats in Example 1 and clinical trials using treprostinil diethanolamine salt

formulations in Example 5. (Phares Publication at 1111 0203-0237, 0311-0326). Pharmacokinetic

testing of an oral formulation of treprostinil diethanolamine in human patients showed an

absolute bioavailability of 21-25% for the four doses tested. (Id. at 11 0319).
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9. The ‘070 Patent

The Phares publication is the publication of US. Patent Application No. 10/851,481 (“the

‘48] application”), which was filed on May 24, 2004, and which ultimately issued as US. Patent

No. 7417,070 (“the ‘070 patent”) on August 26, 2008. Accordingly, the disclosure of the ‘070

patent is the same as that described above with respect to the Phares Publication. Additionally,

the ‘070 patent claims treprostinil diethanolamine salt, as shown below:

1. A cemgxmmi having the fol leaving stmemm;

 
The ‘070 patent is listed in the Orange Book for UTC’s Orenitram product, which is an

oral dosage form with treprostinil diethanolamine as the API. (Orenitram Orange Book Listing).

The ‘070 patent is designated as covering the drug substance of Orenitram in the Orange Book.

In listing the ‘070 patent in the Orange Book as covering Orenitram, UTC represented to the

FDA that the ‘070 patent is a patent “with respect to which a claim ofpatent infringement could
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reasonably be asserted if a person not licensed by the owner of the patent engaged in the

manufacture, use, or sale of the drug product” and that the ‘070 patent either “claim[s] the drug

substance that is the subject of the pending or approved application or that claim[s] a drug

substance that is the same as the active ingredient that is the subject of the approved or pending

application.” 21 CPR. 314.53(b)(1).

10. Li

The article “Synthetic Approaches To The 2002 New Drugs” by Jin Li and Kven K.-C.

Liu (Afini—Reviews in Medicinal Chemistry, Vol. 4 at pp. 207—233 (2004) (“Li”)) describes the

synthesis of twenty-two drugs brought to market in 2002, including treprostinil. The Li

reference discloses a process of making treprostinil that involves alkylating the benzindene tn'ol

(compound 226) to obtain the nitrile (compound 227), hydrolyzing the nitrile with a base to form

treprostinil acid (compound 228), and then contacting the product of the previous step with a

base (NaOH) to form treprostinil sodium salt (compound 26), as shown below:

 
Il?‘ 2335? 36%

Sfiiilévme Sis, Much” at” €3‘3)1i11-N§i’35§ scuiiz‘ms.‘
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(Li at p. 229).

1 1. Sorbera

Sorbera, er al., “UT-15. Treatment of Pulmonary Hypertension, Treatment of Peripheral

Vascular Disease,” Drug oflhe Future, Vol. 26(4), pp. 364-3 74 (2001) (“Sorbera”) discloses the

treprostinil compound, as shown below, and further discloses several methods of making

treprostinil. (Id. at 364).

J: . ,4;
3W8“

r“ .
k‘w‘k‘fif xxf),w\‘l~x~\%r,le H F

CSE-I “in

Sagitmgs Moi wt: 3-: {535$}

Sorbera further discloses that treprostinil is the active ingredient in Remodulin, and states

as follows:

UT-lS (Remodulin TM), on the other hand, is a chemically stable

benzindene analog of prostacyclin that has shown potent preclinical and

clinical efficacy and may be a potential treatment for advanced pulmonary

hypertension and late-stage vascular disease. The compound is stable at

room temperature for up to 5 years and is delivered via s.c. infusion using

a MiniMed microinfusion device, thus eliminating the risk of sepsis

infection and hospitalization associated with catheters (17). UT-lS has

been chosen for further development.

(Sorbera at p. 369). Sorbera then proceeds to describe nonclinical and clinical testing of the

Remodulin product. (Id. at pp. 369-73).
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12. Additional Prior Art References That Disclose Treprostinil

In addition to those discussed above, the treprostinil compound was disclosed in the

following references:

0 Whittle & Moncada, “Antithrombotic Assessment and Clinical Potential of

Prostacyclin Analogues," Chapter 6, Progress in Medicinal Chemistry, Volume 2]

(Ellis & West, eds.) pp. 238-279, at p. 238 (1984) ("Whittle 1984”)

o Aristoff et a1, "Synthesis and Structure - Activity Relationship of Novel Stable

Prostacyclin Analogs,” Adv. in Prostaglandin, Thromboxane and Leukotriene

Research, Vol. 11, pp. 267-74 (1983)) (”Aristoff 1983“).

Us. Patent No. 4,306,076 (Dec. 15, 1981)

US. Patent No. 5,153,222 (Oct. 6, 1992)

wo 99/21830 (May 6, 1999)

Patterson, J. H., et a]. "Acute Hemodynamic Effects of the Prostacyclin Analog

lSAUSl in Severe Congestive Heart Failure," 7716 American Journal ofCardiology,

Vol.75, pp. 26A-33A, (1995).

13. Anderson

In 2000, the Academic Press published a book entitled “Practical Process Research &

Development: A Guide for Organic Chemists” by Neal Anderson (“Anderson”). Anderson

describes various chemical processes for use in development of pharmaceutical compounds, and

provides a guide for chemists in the pharmaceutical industry to perform practical and efficient

processes. In Chapter I, entitled “Approaches to Process Development,” Anderson explains that

“Chromatography is very labor-intensive,” and suggests that

The difficulties of effecting purification by chromatography on scale

encourages the process chemist to devise routes with crystalline

intermediates, to upgrade quality by recrystallizing. Consequently

chromatography is used on scale when other forms of purification are

ineffective. Products purified by chromatography have relatively low

production volume and high value after processing ....

(Anderson at 13).

Anderson describes the benefits of “telescoping” in a commercial manufacturing process

in Chapter 2 as an example of a characteristic of “cost—effective” synthesis routes:

46

HIGHLY CONFIDENTIAL—
SUBJECT TO THE PROTECTIVE ORDER

|PR2020-00770

United Therapeutics EX2007

Page 2422 of 7335



IPR2020-00770 
United Therapeutics EX2007 

Page 2423 of 7335

Isolating intermediates has many potential disadvantages. Isolation is

usually costly and invariably leads to some loss of valuable material. On a

manufacturing scale, isolating intermediates and API requires about 50%

of personnel time and about 75% of equipment financial outlay. The

additional handling required increases both exposure of operators to

pharmacologically potent materials and opportunities for contamination of

batches and loss of valuable product. Intermediates may be isolated to

ensure key purifications or to comply with protocols filed with the FDA or

other regulatory agencies.

Isolations are avoided by telescoping. Telescoping, also known as

concatenation or through-processes, is the process of carrying the product

of a reaction without isolation into the next step. Inappropriate telescoping

can compound the difficulties in isolating a reaction product that is

sufficiently pure from the sub sequent step, but appropriate telescoping can

greatly increase overall yields.

* =l< >l< * *

Unless significant purification or other benefits are realized by isolating

intermediates, telescoping is incorporated as part of cost—effective routes.

(Anderson at p. 34).

In Chapter 11, entitled “Tools for Purifying the Product: Column Chromatography,

Crystallization and Reslurrying,” Anderson adds, “Considering the drawbacks of

chromatography on scale, chromatographic purifications are generally used only when reaction

optimization and non-chromatographic means of purification prove inadequate to prepare high-

quality products.” (Id at 223). Alternatively, Anderson goes on to explain that “A good

crystallization process reliably provides hi gh-quality product with suitably low levels of

impurities.” (Id. at 226). Further, Anderson teaches that “[s]alt formation may be key for

efficient purification of ionizable compounds.” (Id at p. 238). Anderson further discloses that

“[v]arious salts can display different solubilities and tendencies to crystallize and might possess

physicochemical differences that can be exploited for convenient processing on scale. Salt forms
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of drug candidates are selected for desired stability, bioavailability, and formulation

characteristics.” (Id)

Thus, Anderson teaches that one of ordinary skill in the art would have been motivated to

use crystallization techniques in lieu of column chromatography, in order to obtain larger volume

of product with fewer impurities.

Chapter 3 of Anderson, entitled “Reagent Selection” includes descriptions of “families”

of reagents useful for scale-up. (Anderson at p. 61). Amine bases are discussed as one category

of reagents for deprotonation. (Id. at pp. 61, 63). Diethanolamine is listed in Table 3.7 on page

64 as one of the “Amines Useful for Scale-Up.” (Id. at p. 64). Anderson further explains that

“[t]he solubility of acid salts of the amines (Table 3.7) can provide some operating advantages on

scale.” (16!. at p. 66).

C. Level Of Skill In The Art

A person of ordinary skill in the art would have a PhD. in organic or medicinal

chemistry, and at least a few years of experience in medicinal chemistry, including in the

development of potential drug candidates. A person of ordinary skill in the art would also

include a person who has a Bachelor’s or Master’s degree in organic chemistry or medicinal

chemistry if such a person had more years of experience in medicinal chemistry and the

development of potential drug candidates.

D. THE LAW APPLICABLE TO THE PATENTABILITY OF THE

PRODUCT-BY-PROCESS CLAIl\IS OF THE ‘393 PATENT

The claims of the “393 patent are drawn to products comprising treprostinil or related

compounds made by a process comprising at least three out of the four steps of (a) alkylation, (b)

hydrolysis, (c) salt formation, and ((1) optional reformation of the free acid (acidification).
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Claims of this type are classified as product—by—process claims. See Bonito Boats, 489 US. at

159 (A ‘product-by-process’ claim is “one in which the product is defined at least in part in

terms of the method or process by which it is made”).

1. The General Rule Is That Process Limitations Are Ignored In

Determining The Patentability Of Product-By-Process Claims

A product-by-process claim is anticipated if the product is disclosed in the prior art.

Amgen, 580 F.3d at 1366; SmilhKlme Beecham Corp. v. Apolex Corp, 439 F.3d 1312, 1317

(Fed. Cir. 2006) (“It has long been established that one cannot avoid anticipation by an earlier

product disclosure by claiming the same product more narrowly, that is, by claiming the product

as produced by a particular process”); Gen. Elec. Co. v. Wabash Appliance Corp, 304 US. 364,

373 (1938); Cochrane v. Badische Anilin & Soda Farbrik, 111 US. 293, 311 (1884) (“While a

new process for producing [a chemical compound] was patentable, the product itself could not be

patented even though it was a product made [by a new process] for the first time because the

product was disclosed in the prior art”).

“In determining the validity of a product-by-process claim, the focus is on the product

and not on the process of making it.” Amgen, 580 F.3d at 1369-70; In re Thorpe, 777 F.2d 695,

697 (Fed. Cir. 1985) (“Even though product-by-process claims are limited by and defined by the

process, determination of patentability is based on the product itself. The patentability of a

product does not depend on its method of production”); Smithklme, 439 F.3d at 13 17-19; see

also Manual of Patent Examining Procedure § 2113 (8th ed. Rev. 8 July 2010). As the Federal

Circuit explained in Amgen:

That is because of . . , the long-standing rule that an old product is not

patentable even ifit is made by a new process. * * * As a result, a

product-by-process claim can be anticipated by a prior art product that

does not adhere to the claim’s process limitation. * * * Because validity
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is determined based on the requirements of patentability, a patent is

invalid if a product made by the process recited in a product-by-process

claim is anticipated by or obvious from prior art products, even if those

prior art products are made by different processes.

580 F.3d at 1370,

Thus, the general rule is that process limitations are ignored for purposes of determining

the validity of product-by-process claims. Accordingly, for determining the patentability of the

Asserted Claims of the ‘393 patent, the question is whether the claimed product is disclosed in,

or obvious from, the prior art.

As noted supra, except for asserted claim 2, the product of the ‘393 Asserted Claims is a

product comprising the treprostinil compound or a pharmaceutically acceptable salt thereof,

Without further limitations as to the composition of the product. Thus, any product comprising

treprostinil compound in any amount, with any other types or amounts of impurities, falls within

the scope of the claimed product. For claim 2, the product is a product comprising the

treprostinil compound or its salt having a purity of at least 99.5%, Without any limitation as to

the composition of the impurities.

As noted above and discussed in detail below, products comprising treprostinil compound

have been known in the art since the 1981 disclosure of treprostinil in the ‘075 patent to Aristoff.

Other references disclosing products comprising treprostinil include the following:

The‘8 l4 patent
EP ‘7 84

The Remodulin Product sold prior to December 17, 2006

The 2006 Remodulin package insert

The ‘ 1 l7 patent

The Moriarty JOC Article
The Phares Patent Publication

The Li article

The Sorbera Article

The ‘070 Patent
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o Whittle & Moncada, “Antithrombotic Assessment and Clinical Potential of

Prostacyclin Analogues," Chapter 6, Progress in Medicinal Chemistry, Volume 21

(Ellis & West, eds.) pp. 238-279, at p. 238 (1984) ("Whittle 1984")

o Aristoff et al, "Synthesis and Structure - Activity Relationship of Novel Stable

Prostacyclin Analogs,” Adv. in Prostaglandin, Thromboxane and Leukotriene

Research, Vol. 11, pp. 267-74 (1983)) ("Aiistoff1983“).

U.S. Patent NO. 4,306,076 (Dec. 15, 1981)

US. Patent No. 5,153,222 (Oct. 6, 1992)

WO 99/21830 (May 6, 1999)

Patterson, J. H., et al. “Acute Hemodynamic Effects of the Prostacyclin Analog

15AU81 in Severe Congestive Heart Failure,“ The American Journal of Cardiology,

Vol. 75, pp. 26A-33A, (1995).

These prior art disclosures of treprostinil render the Asserted Claims of the ‘393 patent invalid as

anticipated under 35 U.S.C. § 102(b), except for claim 2, which adds the further limitation that

the treprostinil must be at least 99.5% pure. However, the Moriarty JOC Article discloses a

sample of treprostinil having a purity level of 99.7%, which anticipates claim 2. Accordingly,

all of the Asserted Claims of the “393 patent are anticipated by the disclosure of products

comprising treprostinil in these prior art references.

2. There Is An Exception To The General Rule If The Process Imparts
Structure And Functional Differences To The Claimed Product

There is an exception to the general rule that the process by which the product made is

irrelevant. If the process by which a product is made imparts “structural and functional

differences” distinguishing the claimed product from the prior art, then a new process can impart

patentability. See Greenliam‘Sys, Inc. v. Xicor LLC, 692 F.3d 1261, 1268 (Fed. Cir. 2012).

The only Federal Circuit case that has applied this exception is Amgen Inc. v. F.

Hofl‘man-La Roche, Ltd, 580 F.3d 1340, 1366—67 (Fed. Cir. 2009). In Amgen, the patents at

issue related to the production of the protein erythropoietin (“EPO”) using recombinant DNA

technology. Like the claims of the ‘393 patent, the claims at issue in Amgen were drawn to a

product or composition comprising EPO (or a DNA sequence encoding EPO). The prior art
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process involved obtaining EPO from natural sources such as human urine. The defendant

argued the prior art disclosure of the urinary EPO (i.e. EPO obtained by purifying human urine)

anticipated the product-by-process claims to the recombinant EPO. The court found it did not.

The reason was simple: The prior art urinary EPO was not the same as recombinant EPO.

In making the recombinant EPO, “carbohydrates are attached to certain sites on EPO in a

process called glycosylation, which results in a glycoprotein.” Amgen, 580 F.3d at I347. The

recombinant EPO had substantial amounts of carbohydrates attached to the EPO, making it a

different compound from urinary EPO. The court relied on the fact that the recombinant EPO is

a different compound from the prior art urinary EPO, with a “higher molecular weight and

different charge than urinary EPO due to differences in carbohydrate composition,” id. at 1367,

to conclude that the product—by—process claims to compositions comprising recombinant EPO

were not anticipated by the disclosure of urinary EPO in the prior art

3. The ‘393 Patent Does Not Fall Within The Exception T0 The General

Rule That All Old Product Is Not Patentable Based On A New Way

Of Making It

Here, unlike Amgen, the process of the ‘393 patent does not impart structural and

functional differences in the claimed product. The treprostinil compound is a single, specific

stereoisomer and is identical whether made by the ‘393 patent process or by any of the processes

for making treprostinil disclosed in the prior art. Thus, there is no structural difference in the

treprostinil compound imparted by the ‘393 patent process, Nor is there a functional difference

between the treprostinil compound produced by the prior art processes and the treprostinil

compound produced by the ‘393 patent process, given that the treprostinil compound produced

by any of these processes is identical. In re Papesch, 315 F.2d 381, 391 (CCPA 1963) (“From

the standpoint of patent law, a compound and all of its properties are inseparable”).
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As explained above, during prosecution, UTC traversed an anticipation rejection based

on the Moriarty JOC Article by arguing that the process recited in the ‘393 patent claims results

in a product that is different from the product disclosed in the Moriarty JOC Article,

Specifically, UTC alleged that treprostinil prepared by the process disclosed in the Moriarty JOC

Article contains four different impurities (benzindene triol, treprostinil methyl ester, 1AU9O

treprostinil stereoisomer and 2AU90 treprostinil stereoisomer) that are not present in the

treprostinil product produced by the ‘393 patent process. The ‘393 patent issued after UTC

submitted information regarding the alleged difference in the impurity profile of products made

by the ‘393 patent process as compared to the product of the Moriarty JOC Article process.

UTC’s argument does not render the Asserted Claims patentable over the prior art disclosure of

treprostinil, for at least two reasons.

3. Differences In Impurities Produced Along With The Claimed

Compound Are Irrelevant To Patentability

First, even if it were true that the ‘393 patent process results in a product that contains

different detectible amounts of four impurities from the product of the Moriarty J0C Article

(which is not the case, as discussed infia), a difference in impurities does not impart patentability

to the ‘393 patent claims.

A difference in the impurity profile of an old compound produced by a new process is

not, and cannot be, sufficient to overcome the longstanding rule that an old product is not

patentable based on a new process for making it. BASF, 111 US. at 311 (holding that “an old

article” made by a new process is not patentable). ln Amgen, which as noted is the only Federal

Circuit case to apply the exception to the rule, the court looked to the difference imparted to the

erythropoietin compound itself by the new synthetic process for making erythropoietin. While
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claim 1 of the ‘422 patent at issue in Amgen recited “a pharmaceutical composition comprising”

EPO —written in virtually the same form as the claims to “a product comprising” treprostinil in

the ‘393 patent -- the “structural difference” which formed the basis for the patentability of the

claim was a difference in the erythropoietin compound itself, not in the impurity profile of the

composition. 580 F.3d at 1367. Thus, under Amgen a “structural difference” which would be

relevant to patentability would be a structural difference in the claimed chemical compound, not

a difference in the impurities produced when making the compound.

There is no Federal Circuit precedent holding that a product-by-process claim to a

product or composition comprising an old chemical compound made by a new process can be

patentable on grounds that the new process results in different impurities than the product of the

prior art process. This is hardly surprising. Different processes for making chemical compounds

often result in the creation of different impurities along with the compound. If the creation of

different impurities through a new process for making an old chemical compound were sufficient

to impart patentability, the exception would swallow the century-old rule, tracing its roots to the

Supreme Court’s 1884 decision in BASF, that an old compound is not patentable based on a new

process for making it.

This is particularly true where, as here, the Asserted Claims do not contain any

limitations regarding the composition of impurities in the claimed product. While claim 2 does

recite that the overall purity must be greater than 99.5%, claim 2 does not limit the types of

impurities that can or cannot be present along with treprostinil in the claimed product. There is

no indication that elimination of any specific impurities is critical or otherwise significant with

respect to treprostinil and its firnction as a medication for use in treating pulmonary

hypertension. And apart from the overall purity limitation of claim 2, none of the other Asserted
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Claims contain any limitations at all regarding the composition of the claimed product, other

than that it must include the treprostinil compound or its salt.

b. The ‘393 Process Does Not Necessarily Result In An Improved

Impurity Profile Over The Prior Art

Second, even assuming, arguena’o, the presence or absence of certain impurities resulting

from the “393 patent process for making treprostinil were relevant to patentability, the ‘393

patent process does not necessarily result in a product with different impurities than the Moriarty

JOC process. During prosecution, UTC submitted a declaration by David Walsh, Executive Vice

President of Chemical Research and Development at United Therapeutics Corporation, providing

data from “representative Certificates of Analysis” with impurity profiles for treprostinil free

acid prepared according to the process of Moriarty, and treprostinil diethanolamine and

treprostinil free acid prepared according to the process of the “393 patent. UTC relied upon the

Walsh declaration to argue that the product prepared by the ‘393 patent process is physically

different than the product prepared by the Moriarty JOC process. However, as UTC’s

documents show, this is factually untrue.

In his declaration, Dr. Walsh evaluates the levels of eight impurities: lAU90, 2AU90,

3AU9O (isomers of treprostinil), 97W86 (triol intermediate), treprostinil methyl ester, treprostinil

ethyl ester, and 750W93 and 751W93 (dimers). The Walsh declaration asserts that while

treprostinil free acid made through the Moriarty method contains detectable amounts of seven of

the eight impurities, treprostinil free acid made through the process set forth in the ‘393 patent

claims only contains detectable levels of three of the eight impurities. The Walsh declaration

further asserts that treprostinil diethanolamine made in accordance with the ‘393 process

contains detectable levels of only one of the eight impurities.
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Based on this information, the Walsh declaration concludes that each of treprostinil as the

free acid and treprostinil diethanolamine prepared according to the process of the ‘393 patent “is

physically different from treprostinil prepared according to the process of ‘Moriarty’ at least

because neither of them contains a detectable amount of any benzindene triol, treprostinil methyl

ester, 1AU9O treprostinil stereoisomer and 2AU9O treprostinil stereoisomer, each of which were
77:

present in detectable amounts in treprostinil produced according to the process of ‘Moriarty.

(Walsh Declaration ll 8).

The Walsh declaration is misleading, however, because these statements are true only

with respect to the three specific batches of treprostinil UTC and Dr. Walsh selected for

presentation to the Patent Office. As demonstrated by UTC’s own internal documents, these

statements do not hold true with respect to other batches of treprostinil made by the Moriarty

JOC process and by the ‘393 patent process. Not surprisingly, UTC’s documents reveal batch-

to-batch variation in the composition of impurities contained in batches of treprostinil made by

both processes. For example, three out of four impurities UTC told the Patent Office were

avoided by the “393 patent process are present in detectible amounts in batches made by the “393

patent process (lAU90, 2AU90 and treprostinil methyl ester), while the fourth impurity

(benzindene triol (97W86)), which UTC had said was avoided by the ‘393 patent process, was

not present in detectible amounts in some batches made by the Moriarty JOC process. In short,

even based on the limited sample of batches disclosed in UTC’s documents, there is no impurity

that is always present in treprostinil made by the Moriarty JOC process that is always avoided by

the ‘393 patent process.

UTC’s documents show that treprostinil free acid made through the process claimed in

the ‘393 patent may contain detectable amounts of any seven of the eight impurities identified in
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the Walsh declaration, and may further contain detectable amounts six of the eight in a single lot.

UTC’s Dev-00194 report, which is entitled “Silver Spring Process Optimization Report for The

Conversion ofUT-l 5C Intermediate To UT-l 5 API (Treprostinil)” (“UT-15C Optimization

Report”) discloses a process optimization study in which five lots of treprostinil diethanolamine

salt were converted to treprostinil free acid. As is detailed on page UTC-Sand-Rem01096532,

the treprostinil diethanolamine lots used in making the five lots oftreprostinil free acid were

made through the process steps claimed in the ‘393 patent. The UT-lSC Optimization Report

provides analytical data for the five lots of treprostinil free acid made by the ‘393 patent process,

3 The benzindene trio] is identified as “97W86” in the charts identifying impurities contained in
the Walsh declaration.

as shown in the chart below.
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—

—

—

At least until January 2006, UTC used the process described in the Moriarty JOC Article

as its commercial process. (Attachment 13 to DTX 459, sNDA No. 80006 at UTC-Sand-

RemO 1096399, 1096406). UTC’s documents provide purity information for various batches of

treprostinil drug substance made according to the Moriarty JOC process. For example, UTC

submitted an NDA Annual Report dated July 21, 2003 which included analytical data for a

number of lots of treprostinil drug substance manufactured between 2001 and 2003. (PTX 894

at UTC-Sand-RemOl104231-33). Purity data for 13 batches are shown in the tables below:

 

Treprostinil Drug Substance Lot Release Analytical Data: 2001-2002 Reporting Period
 

 

 

 

Test UT15- UTlS— UTlS— UT15- UT15- UT15- UT15—

020101 020201 020202 020203 020301 020302 0203 03

1AU90 ND ND ND ND ND ND ND

2AU90 <0.05% <0.05% <0.05% ND <0.05% <0.05% <0.05%

97W86 ND <0.05% ND NND D ND ND

02% 0.2% 0.2%

treprostinil

methyl <0.05% ND ND
ester

treprostinil
eth rl ester <0.05% 0.1% 0.2% 0.1% 0.1% 0.1% 0.1%  750W93 <o.05% 0.08% _0.06% <0.05%
751W93 <0.05% <0.05% <0.05%

  
(PTX 894 at UTC-Sand-Rem01104232).

Treprostinil Drug Substance Lot Release Analytical Data: 2002-2003 Reporting Period 
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UT15- UT15- UT15- UT15- UT15-

021001 021002 021003 021101 021102 030401

IE-—ND
2AU90 ND <0.05% ND ND ND ND

97W86 <0.05% <0.05°/0 ND ND 007% ND

3AU90 0.4% 0.3% 0.4% 0.2% 0.1% 0.3%

treprostinil

methyl ester <0.05% <0.05% <0.05% ND ND <0.05%

treprostinil

ethyl ester 0.1% 02% 0.1% 0.1% 0.1% 0.2%
750W93 0.1% 0.06% <0.05% 0.09% 0.2% 0.06%

751W93 0.08% <0.05% <0.05% 0.06% 0.1% <0.05%

    
 

(PTX 894 at UTC-Sand-Rem01104232). These data reflect that treprostinil free acid made

through the Moriarty JOC process may contain detectable levels of four, five or six of the eight

impurities, while one batch included detectable levels of seven of the eight.

It is important to note that nine of the 13 batches made by the Moriarty 2004 process had
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— Selection of these two batches shows a better impurity profile resulting

from the Moriarty JOC process than from the ‘393 patent process, rather than the other way

around as represented by UTC.

These data reflect that there are significant batch-to-batch variations in the composition

of impurities, both between batches made by the same process and between batches made by the

different processes.4 So even if the composition of impurities were relevant to patentability,

which it is not, there is no factual basis for contending that the product made by the Moriarty

JOC process necessarily has a different composition of impurities than the product made by the

‘393 patent process.

Moreover, even if the different processes resulted in product with different impurities,

there is nofimclional difference between the treprostinil product made by the Moriarty JOC

process and the treprostinil product made by the ‘393 patent process. Under Amgen, a new

process must result in both structural and functional changes in the product to fall within the

exception to the general rule that an old product is not patentable based on a new process for

making it. Amgen, 580 F.3d at 1366-67, Green/mm, 692 F.3d at 1268 (“As we recognized in

 

4 Other batches made by the Moriarty JOC process and the “393 patent process reflect similar
batch-to-batch variation. (See, e.g., January 2, 2009 FDA Correspondence regarding switch from

Moriarty JOC method to ‘393 patent method (UTC-Sand-Rem00097567-75); Release Testing

Data Range For Treprostinil Drug Substance API Lots Comparison Of Lots From 2000-2006

Manufactured produced at Chicago Facility (UTC-Sand—Rem00097711-713); July 21, 2007 UTC

Annual Report at UTC—Sand-Rem000961770-785, July 21, 2005 NDA Annual Report at UTC-

Sand-Rem01093128-142; July 21, 2004 NDA Annual Report at UTC-Sand-RemO1093008-3021;

Treprostinil Drug Substance Annual Quality Review, May 2006- April 2007 (UTC-Sand-

Rem00805081-805109); Analytical Results Of Treprostinil Drug Substance (UTC-Sand-

Rem00804964-977).
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Amgen, if the process by which a product is made imparts ‘structural and functional differences’

distinguishing the claimed product from the prior art, then those difference “are relevant as

evidence of no anticipation’ . i , “). UTC used the Moriarty JOC process to make treprostinil for

its commercial Remodulin® product until 2006. By mid-2008, UTC had modified its

manufacturing process to include the process steps claimed in the ‘393 patent. There was no

functional difference reported for the Remodulin® product following UTC’s change-over to the

‘393 patent process in 2008. Thus, even if the composition of impurities were relevant to

patentability, any alleged difference resulting from the ‘393 patent process would fail to establish

patentability on this ground as well.

E. The Asserted Claims Are Anticipated By And/Or Obvious In View Of Prior

Art That Discloses Products Comprising Treprostinil

For the reasons described above, claims 1, 4, 8, 9 and 16 of the “393 patent are directed to

a product that includes the treprostinil compound in any amount with any level of impurities,

Accordingly, these claims are anticipated by the disclosure of a product comprising treprostinil

or a pharmaceutically acceptable salt of treprostinil in the prior art. Further, claim 2 is directed

to a product that includes treprostinil having a purity level of at least 99.5%, and is thus

anticipated by or rendered obvious in view of a disclosure of a product comprising treprostinil

having such a level of purity in the prior art.

1. The ‘075 Patent

The ‘075 patent issued on December 15, 1981 and is thus prior art to the ‘393 patent

under Section 102(b). As described above, the ‘075 patent discloses and claims treprostinil.

Further, the ‘393 patent itself states that treprostinil was disclosed in the ‘075 patent. (‘393

patent at Col. 1: 22-23) (“Treprostinil, the active ingredient in Remodulin®, was first described
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in US. Pat. NO. 4,306,075.” ). Accordingly, because the ‘075 patent discloses a product

comprising the treprostinil compound, the ‘075 patent anticipates claims 1, 4, 8, 9 and 16 of the

‘393 patent,

Also, the skilled artisan would have been motivated to obtain a sample of treprostinil

having a high level of purity. Accordingly, it would have been obvious for the skilled artisan to

purify the treprostinil disclosed in the ‘075 patent to a purity level of 99.5% or greater,

particularly in view of the disclosure in the Moriarty JOC article of treprostinil having a purity

level of 99.7%. Further, purification techniques are common practice in the chemical arts.

Accordingly, claim 2 would have been obvious in view of the disclosure of treprostinil in the

‘075 patent.

2. The ‘814 Patent

The ‘8 l4 patent issued in 1987 and is thus prior art to the ‘393 patent under Section

102(b). As described above, the ‘814 patent discloses treprostinil and pharmaceutically

acceptable salts of treprostinil. Accordingly, because the ‘8 l4 patent discloses products

comprising the treprostinil compound and products comprising pharmaceutically acceptable salts

of treprostinil, the ‘814 patent anticipates claims 1, 4, 8, 9 and 16 of the ‘393 patent.

Also, the skilled artisan would have been motivated to obtain a sample of treprostinil

having a high level of purity. As noted above, the 1.2 gram sample of treprostinil disclosed in

Example 3 of the ‘814 patent has a purity level of about 95%. It would have been obvious for

the skilled artisan to further purify the treprostinil disclosed in the ‘814 patent using known

techniques, such as column chromatography or crystallization, to a purity level of 99.5% or

greater, particularly in view of the disclosure in the Moriarty JOC article of treprostinil having a

purity level of99.7%. Further, purification techniques are common practice in the chemical arts.
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Accordingly, claim 2 would have been obvious in view of the disclosure of treprostinil in the

‘814 patent.

3. EP ‘784

EP ‘784 was published in 1985 and is thus prior art to the ‘393 patent under Section

102(b). As described above, EP “784 discloses treprostinil. Accordingly, because EP ‘784

discloses products comprising treprostinil compound, EP ‘7 84 anticipates claims 1, 4, 8, 9 and 16

of the ‘393 patent.

Also, the skilled artisan would have been motivated to obtain a sample of treprostinil

having a high level of purity, Accordingly, it would have been obvious for the skilled artisan to

purify the treprostinil disclosed in EP ‘784 to a purity level of 99.5% or greater, particularly in

view of the disclosure in the Moriarty JOC article of treprostinil having a purity level of 99.7%.

Further, purification techniques are common practice in the chemical arts. Accordingly, claim 2

would have been obvious in view of the disclosure of treprostinil in EP ‘784.

4. The ‘117 Patent

The ‘117 patent was issued on July 20, 2004 and is thus is thus prior art to the ‘393 patent

under Section 102(b), As described above, the ‘117 patent discloses the treprostinil compound

and pharmaceutically acceptable salts thereof as well as a method of making treprostinil.

Further, the “117 patent is listed in the Orange Book as covering UTC’s Remodulin Product

along with the ‘393 patent, Also, the ‘393 patent specification states that the ‘117 patent

discloses a method ofmaking treprostinil. (‘393 patent at Col. 1:23-26). Accordingly, because

the ‘117 patent discloses a product comprising the treprostinil compound and salts thereof, the

‘117 patent anticipates claims 1, 4, 8, 9 and 16 0fthe ‘393 patent.

63

HIGHLY CONFIDENTIAL—
SUBJECT TO THE PROTECTIVE ORDER

|PR2020-00770

United Therapeutics EX2007

Page 2439 of 7335



IPR2020-00770 
United Therapeutics EX2007 

Page 2440 of 7335

Also, the skilled artisan would have been motivated to obtain a sample of treprostinil

having a high level of purity. Accordingly, it would have been obvious for the skilled artisan to

purify the treprostinil disclosed in the ‘l 17 patent to a purity level of 99.5% or greater,

particularly in view of the disclosure in the Moriarty JOC article of treprostinil having a purity

level of 99.7%. Further, purification techniques are common practice in the chemical arts.

Accordingly, claim 2 would have been obvious in view of the disclosure of treprostinil in the

‘ 117 patent.

5. The Remodulin Package Insert

The 2006 Remodulin Package Insert was published in March 2006 and is thus is thus

prior art to the ‘393 patent under Section 102(b). As explained above, the 2006 Remodulin

Package Insert describes UTC’s commercial Remodulin product, which includes treprostinil

sodium salt as the API. Further, as described above, the “393 patent is listed on the Orange Book

as covering UTC’s Remodulin Product. Accordingly, because 2006 Remodulin Product Insert

discloses a product comprising treprostinil sodium and further describes the commercial product

that UTC admits is an embodiment of the product claimed in the ‘393 patent, the 2006

Remodulin Package Insert anticipates claims 1, 4, 8, 9 and 16 of the ‘393 patent.

Claim 2 is directed to a product that includes treprostinil having a purity level of at least

99.5%, and is thus anticipated by or rendered obvious in View of a disclosure of a product

comprising treprostinil having such a level of purity in the prior art, To the extent that UTC

contends that Sandoz’s ANDA Product infringes claim 2 of the ‘393 patent, then claim 2 of the

“393 patent is anticipated by the Remodulin product as disclosed in the 2006 Remodulin Package

Insert,
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6. The Sale Of Remodulin

As explained above, the API in UTC’s Remodulin product is treprostinil sodium.

Further, as explained above, the “393 patent is listed in the Orange Book as covering UTC’s

Remodulin Product, and is designated in the Orange Book as containing claims to the drug

substance. Accordingly, UTC has represented to the FDA that the “393 patent covers its

Remodulin® product. The Remodulin product has been on the market since 2002, and the “393

patent ultimately claims priority to a provisional application filed on December 17, 2007.

Accordingly, Remodulin® product sold prior to December 17, 2006 is prior art for the purposes

of an on-sale bar under Section 102(b). Because by UTC’s own admission the ‘393 patent

covers the Remodulin product and because the Remodulin product was on sale more than one

year before the earliest date to which the ‘393 patent claims priority, claims 1, 4, 8, 9 and 16 of

the ‘393 patent are invalid as anticipated by the sale of UTC’s Remodulin product.

Further, claim 2 is directed to a product that includes treprostinil having a purity level of

at least 99.5%, and is thus anticipated by or rendered obvious in view of a disclosure of a product

comprising treprostinil having such a level of purity in the prior art. To the extent that UTC

contends that Sandoz’s ANDA Product infringes claim 2 of the ‘393 patent, then claim 2 of the

‘393 patent is anticipated by the sale of the Remodulin product as described above.

7. The Moriarty JOC Article

The Moriarty JOC Article was published in 2004 and is thus prior art to the ‘393 patent

under 35 U.S.C. § 102(b). As explained above, the Moriarty J0C Article discloses treprostinil

free acid. Also, the ‘393 patent specification states that the Moriarty JOC Article discloses a

method of making treprostinil. (‘393 patent at Col. 1:23-26). Further, the Moriarty JOC Article
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discloses a sample of treprostinil acid having a purity level of 99.7% Thus, the Moriarty JOC

Article anticipates all of the Asserted Claims of the ‘393 patent.

8. The Phares Publication

The Phares Publication was published on April 21, 2005 and is thus prior art to the ‘393

patent under Section 102(b). As described above, the Phares Publication discloses treprostinil

diethanolamine salt, which is a pharmaceutically acceptable salt of treprostinil. Accordingly,

because the Phares Publication discloses a product comprising a pharmaceutically acceptable salt

of treprostinil, the Phares Publication anticipates claims 1, 4, 8, 9 and 16 of the ‘393 patent.

Also, the skilled artisan would have been motivated to obtain a sample of treprostinil

having a high level of purity. Accordingly, it would have been obvious for the skilled artisan to

purify the treprostinil disclosed in the Phares Publication to a purity level of 99.5% or greater,

particularly in view of the disclosure in the Moriarty JOC Article of treprostinil having a purity

level of 99.7%. Also, purification techniques are common practice in the chemical arts.

Accordingly, claim 2 would have been obvious in view of the disclosure of treprostinil

diethanolamine in Phares.

Further, Phares teaches that recrystallizing the diethanolamine salt of treprostinil results

in the formation of two crystalline polymorphs of treprostinil diethanolamine, Forms A and B.

(Phares Publication at 11 0327), Phares teaches that Form A, a metastable form, can be prepared

using the crystallization methods shown in Table 15 at 11 0327. Phares then provides that the

thermodynamically stable polymorph, Form B, can be made from Form A using the

crystallization procedures in Table 16 at 11 0328, Although Phares does not indicate the purity of

polymorph Form B, Phares notes that the melting point is 107°C and provides an XRPD pattern

ofForm B in Figure 20. (1d. at 11 0337). The specification of the ‘393 patent indicates that the
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treprostinil diethanolamine compound produced according to the claimed procedures yields

treprostinil diethanolamine polymorph Form B that has a melting point of at least 104°C. For

example, the table provided at Col. 12:60- Col. 13:12 in the '393 patent shows that Batch 2 of

treprostinil diethanolamine salt had a melting point of 105.5-107.2°C. The ‘393 patent thus

discloses that treprostinil diethanolamine salt made through the process described in Examples 1—

3 (which correspond to Claim steps (a)-(c)) has a melting point within the range of 1055-

107.2°C. Because the melting point of the diethanolamine salt disclosed in Phares is greater than

104°C and falls within the range obtained using the ‘393 patent process, the product comprising

the treprostinil diethanolamine salt disclosed in Phares falls within the scope of the Asserted

Claims. Further, the treprostinil diethanolamine salt disclosed in Phares inherently exhibits the

same purity level as that described in the ‘393 patent examples. Thus, the Asserted Claims,

including claim 2, are anticipated by Phares

9. The Li Article

The Li article was published in 2004 and is thus prior art to the ‘393 patent under 35

U.S.C. § 102(b). As explained above, the Li reference discloses a product comprising

treprostinil sodium salt. Accordingly, because Li discloses a product comprising treprostinil

sodium salt, Li anticipates claims 1, 4, 8, 9 and 16 of the ‘393 patent.

Also, the skilled artisan would have been motivated to obtain a sample of treprostinil

having a high level of purity. Accordingly, it would have been obvious for the skilled artisan to

purify the treprostinil disclosed in Li to a purity level of 99.5% or greater, especially in view of

the disclosure in the Moriarty JOC Article of treprostinil having a purity of 99.7%. Also,

purification techniques are common practice in the chemical arts. Accordingly, claim 2 would

have been obvious in view of the disclosure of treprostinil sodium in Li.
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10. The Sorbera Article

The Sorbera article was published in 2001 and is thus prior art to the ‘393 patent under 35

U.S.C. § 102(b). Also, the “393 patent specification states that the Sorbera reference discloses a

method of making treprostinil. (‘393 patent at Col. 1:23-26). As explained above, the Sorbera

reference discloses treprostinil, and further discloses that treprostinil is the active ingredient in

Remodulin. Accordingly, because Sorbera discloses a product comprising treprostinil, Sorbera

anticipates claims 1, 4, 8, 9 and 16 of the ‘393 patent.

Also, the skilled artisan would have been motivated to obtain a sample of treprostinil

having a high level of purity. Accordingly, it would have been obvious for the skilled artisan to

purify the treprostinil disclosed in Sorbera to a purity level of 99.5% or greater, especially in

view of the disclosure in the Moriarty J0C Article of treprostinil having a purity of 99.7%. Also,

purification techniques are common practice in the chemical arts. Accordingly, claim 2 would

have been obvious in view of the disclosure of treprostinil in Sorbera.

11. The Disclosure Of Treprostinil In Additional Prior Art References

As explained above, products comprising treprostinil are disclosed in the following

references:

0 Whittle & Moncada, ”Antithrombotic Assessment and Clinical Potential of

Prostacyclin Analogues," Chapter 6, Progress in Medicinal Chemistry, Volume 21

(Ellis & West, eds.) pp. 238-279, at p. 238 (1984) ("Whittle 1984”)

0 Ari stoff et al, "Synthesis and Structure - Activity Relationship of Novel Stable

Prostacyclin Analogs,” Adv. in Prostaglandin, Thromboxane and Leukotriene

Research, Vol. 11, pp. 267-74 (1983)) (”Aristoff 1983“).

U.S. Patent NO. 4,306,076 (Dec. 15, 1981)

us. Patent No. 5,153,222 (Oct. 6, 1992)

WO 99/21830 (May 6, 1999)

Patterson, J. H, et a]. "Acute Hemodynamic Effects of the Prostacyclin Analog

15AU81 in Severe Congestive Heart Failure,“ The American Journal ofCardiology,

Vol. 75, pp. 26A-33A. (1995).
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Each of these references is prior art to the ‘393 patent under Section 102(b). Further,

each of these references are cumulative to the references discussed above that disclose

treprostinil, Accordingly, each of these references anticipates or renders obvious the Asserted

Claims of the ‘393 patent for the reasons recited above.

F. Even Assuming That The Process Limitations Of The Asserted Claims Are

Pertinent For Validity Purposes, The Prior Art Discloses And/Or Renders

Obvious Products Comprising Treprostinil Made Through The Claimed
Process

Even assuming, aiguendo, that the process limitations of the ‘393 patent claims are

relevant to patentability, Asserted Claims are still not patentable because products comprising

treprostinil made by the process claimed in the ‘393 patent are anticipated by, or rendered

obvious in View of, the prior art.

1. The Asserted Claims Are Anticipated By Or Obvious In View Of The
Phares Publication

The Phares Publication discloses a product comprising treprostinil diethanolamine salt

made through the claimed process, and thus anticipates the Asserted Claims of the ‘393 patent.

The Phares publication also discloses a method of making treprostinil diethanolamine salt from

treprostinil free acid, which corresponds to claimed step (c). In particular, Phares discloses

contacting treprostinil acid (which is the product of claim step (b)) with a base B

(diethanolamine) to produce a salt (treprostinil diethanolamine salt) that falls within the genus

depicted in formula Is and formula IVs. Accordingly, because the Phares publication discloses a

product comprising treprostinil diethanolamine salt made through the claimed process steps

(steps (a)—(c)), the Phares Publication anticipates the Asserted Claims.

In the alternative, the disclosure of the Phares publication renders obvious products

comprising treprostinil diethanolamine salt made through the claimed process. In particular, as
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explained above, the Phares publication discloses treprostinil diethanolamine salt as a preferred

embodiment and further discloses the improved oral bioavailability achieved with treprostinil

diethanolamine salt as compared to the treprostinil in Remodulin® Accordingly, the skilled

artisan would have been motivated to make treprostinil diethanolamine salt as disclosed in

Phares in view of the improved bioavailability profile disclosed in Phares. The starting material

for the salt formation step disclosed in Phares is treprostinil free acid, so the skilled artisan would

have been motivated to obtain treprostinil free acid in order to make treprostinil diethanolamine

as disclosed in Phares.

Phares further discloses that treprostinil free acid can be obtained by alkylating the

benzindene triol with an alkylating agent (chloroacetonitrile) to obtain the benzindene nitrile

intermediate, and then hydrolyzing the benzindene nitrile intermediate with a base (potassium

hydroxide) to obtain treprostinil acid, (Phares at 1111 143-145). Accordingly, because the skilled

artisan would have been motivated to make treprostinil acid to use in the diethanolamine salt

formation step, the skilled artisan would have been further motivated to use the process

described in Phares to make treprostinil free acid that could be used as the starting material in the

salt formation step, In doing so, the skilled artisan would obtain a pharmaceutically acceptable

salt of treprostinil (treprostinil diethanolamine salt) using the claimed process steps (steps (a)-

(c)). Thus, the Phares publication renders obvious the Asserted Claims.

Additionally, asserted claim 2 requires that the product obtained have a purity level of at

least 99.5%. As explained above, although Phares does not indicate the purity of polymorph

Form B, Phares notes that the melting point is 107°C and provides an XRPD pattern of Form B

in Figure 20, (Id. at 1] 0337), The specification ofthe ‘393 patent indicates that the treprostinil

diethanolamine compound produced according to the claimed procedures yields treprostinil
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diethanolamine polymorph Form B that has a melting point of at least 104°C. For example, the

table provided at Col. 12:60— Col. 13: 12 in the ‘393 patent shows that Batch 2 of treprostinil

diethanolamine salt had a melting point of 105.5-107.2°C. The ‘393 patent thus discloses that

treprostinil diethanolamine salt made through the process described in Examples 1-3 (which

correspond to claim steps (a)-(c)) has a melting point within the range of 105.5-107.2°C.

Because the melting point of the diethanolamine salt disclosed in Phares is greater than 104°C

and falls within the range obtained using the ‘393 patent process, the product comprising the

treprostinil diethanolamine salt disclosed in Phares falls within the scope of the Asserted Claims.

Further, the treprostinil diethanolamine salt disclosed in Phares inherently exhibits the same

purity level as that described in the ‘393 patent examples. Thus, the Asserted Claims, including

claim 2, are anticipated by Phares

2. The Asserted Claims Are Obvious In View Of The Phares Publication

In Combination With The Moriarty JOC Article

In the alternative, the skilled artisan would have been motivated to make treprostinil free

acid using the process described in the Moriarty J OC Article and then use the treprostinil free

acid as the starting material in the salt formation step. First, the Moriarty JOC Article discloses

that the synthetic process described therein is efficient, economical, and superior to methods

disclosed in the prior art. Second, the Moriarty J OC Article discloses that the process disclosed

therein produces treprostinil free acid having a purity of 99.7%. There is a general desire in the

art to obtain drug substance samples having a high purity level through processes that are

efficient and economical, so the skilled artisan would have been motivated to use the 99.7% pure

sample of treprostinil produced as disclosed in the Moriarty JOC Article as the starting material

in the treprostinil diethanolamine formation step disclosed in the Phares Publication.
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The Moriarty JOC Article discloses that treprostinil free acid is obtained through a

process that includes alkylating the triol intermediate with an alkylating agent

(chloroacetonitrile) to obtain the benzindene nitrile intermediate, which is then hydrolyzed with a

base (potassium hydroxide) to obtain treprostinil free acid. Thus, the Moriarty JOC Article

discloses treprostinil free acid made through the claimed steps (a) and (b). Using the treprostinil

free acid obtained in Moriarty in the diethanolamine salt formation step described in the Phares

publication would accomplish claimed process step (c) and provide a product comprising

pharmaceutically acceptable salt of treprostinil made through the claimed process. Accordingly,

Phares in combination with the Moriarty JOC Article renders obvious the Asserted Claims.

Additionally, asserted claim 2 requires that the product obtained have a purity level of at

least 99.5%. It is well-known in the art that a salt formation step can be used as a purification

step. Given that the treprostinil free acid obtained in the Moriarty JOC Article has a purity level

of 99.7%, the skilled artisan would expect that the treprostinil diethanolamine salt produced

through the process in the Phares Publication would have a purity level comparable to or greater

than the starting material. Accordingly, the skilled artisan would have a reasonable expectation

of success in obtaining a batch of treprostinil diethanolamine salt having a purity level of at least

99.5% when performing the salt formation step disclosed in the Phares Publication using the

treprostinil free acid disclosed in the Moriarty JOC Article as a starting material.

3. The Asserted Claims Are Obvious Over The Moriarty JOC Article In
View Of Phares And Anderson

As discussed above, both the JOC Article and the Phares Publication describe a process

for preparing treprostinil that involve alkylation of benzindene triol followed by hydrolysis with

a base, and thereby satisfy claimed process steps (a) and (b). The process disclosed in the
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Moriarty JOC Article involves purification of the benzindene triol intermediate, the benzindene

nitrile intermediate, and treprostinil free acid. In particular, the ICC Article further discloses that

the benzindene trio] intermediate is obtained having a purity of 99.5% following crystallization.

(Moriarty JOC Article at pp. 1901-2). Then, following the alkylation step, the benzindene nitrile

intermediate is purified through column chromatography. (Moriarty JOC Article at p. 1902).

Treprostinil free acid is then purified through recrystallization to obtain a product that is 99.7%

pure. (Id)

Anderson explains that a person of ordinary skill in the art would have been motivated to

avoid the “drawbacks” of column chromatography, which is a “labor-intensive” process that is

used generally as a last resort. (Anderson at pp. 13, 223, and 226). Instead, Anderson teaches

that better results are obtained using salt formation and recrystallization techniques. (161.).

Further, Anderson teaches that “[s]alt formation may be key for efficient purification of ionizable

compounds.” (Id. at p. 23 8). Anderson also discloses that in general, the practice of

“telescoping,” which is of carrying the product of a reaction without isolation into the next step,

can greatly increase overall yields and is usually incorporated as part of a cost-effective route

unless significant benefits are obtained from isolation of the intermediate. (Anderson at p. 34).

The skilled artisan would thus have been motivated to improve the Moriarty JOC method

by removing the column chromatography step following producing of the nitrile intermediate. In

order to obtain a comparable level of purity in the final treprostinil product, the skilled artisan

would have been motivated to replace the final crystallization step disclosed in the Moriarty JOC

Article with a salt formation step.

The skilled artisan would firrther have been motivated to use the salt formation step

disclosed in the Phares publication, which involves formation of treprostinil diethanolamine salt,
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because the use of an amine salt would be expected to provide an improved impurity profile. In

particular, the skilled artisan would have been motivated to replace the final recrystallization step

in Moriarty with a salt formation step in the hopes of obtaining a better impurity profile. The

skilled artisan would understand, as is discussed in Anderson, that basic amines can be used to

form salts with acidic compounds and that diethanolamine is a particularly useful amine for

scale-up purposes. The skilled artisan would also be aware of the disclosure of the sodium and

potassium salts of treprostinil in the prior art. In seeking a new salt of treprostinil, the skilled

artisan would have reviewed the Phares reference, which discloses various salts and pro-drugs of

treprostinil, Upon review of Phares, the skilled artisan would have learned that treprostinil

diethanolamine was a particularly preferred salt that was amenable to crystallization in a variety

of conditions and produced a stable polymorph. Accordingly, the skilled artisan would have

been motivated to substitute the salt formation step in Phares for the final recrystallization step in

Moriarty in an attempt to further improve the purity profile of the treprostinil compound obtained

after removing the chromatography step following the nitrile formation step.

Accordingly, the skilled artisan would have been motivated to improve the process

disclosed in the Moriarty JOC Article by using the salt formation step disclosed in Phares as a

purification step and would thereby obtain a producing comprising pharmaceutically acceptable

salt of treprostinil using the claimed method. Further, this optimized method would not involve

a purification step following formation of the benzindene nitrile intermediate, as required by

claims 8 and 16.
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4. The Asserted Claims Are Anticipated By The Disclosure Of

Treprostinil In The Moriarty JOC Article That Is Made Through The

Claimed Process Steps (a)—(d)

Further, the Moriarty JOC Article anticipates the Asserted Claims because it discloses

treprostinil free acid made by a process that includes claimed steps (a)—(d). As explained above,

the Moriarty JOC Article discloses alkylation of the benzindene triol intermediate to obtain the

nitrile intermediate (step (a)) followed by hydrolysis of the benzindene nitrile intermediate with a

base (potassium hydroxide) (step (b)). The Moriarty JOC Article inherently discloses step (c)

because it inherently discloses the formation of treprostinil potassium, which is formed

inevitably during the hydrolysis of the benzindene nitrile. Moriarty teaches the performance of

the hydrolysis step by reacting the nitrile with potassium hydroxide (KOH) at extremely high pH

and elevated temperature. (Moriarty J OC Article at 1902). During this process, some molecules

of treprostinil acid necessarily and unavoidably react again with KOH to form treprostinil

potassium, which is then converted back to treprostinil acid by the sub sequent addition of

hydrochloric acid. (See id.) That some salt is formed and needs to be converted back to free

acid—Moriarty sets out to achieve free acid as its final product—is evidenced by the extraction

step that immediately follows the reflux reaction. Salts, being ionic, are found in the aqueous

layer of the waterzethyl acetate system; free acid, being non-polar, is found in the non—polar ethyl

acetate layer. When Moriarty retains the aqueous layer, acidifies it to pH 2—3 by addition, and

then extracts again with ethyl acetate, the result is recovery of free acid that would otherwise

have been lost as salt. This is step (d), which involves reacting the salt formed in step (c)

(treprostinil potassium salt) with an acid (hydrochloric acid) to form treprostinil free acid.

Accordingly, because Moriarty JOC discloses a product comprising treprostinil acid made

through the claimed process, the Moriarty JOC Article anticipates the Asserted Claims.
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5. To The Extent That The Claims Are Construed Such That Step (c)

Covers Formation 0f Treprostinil Sodium Salt, Then The Asserted

Claims Are Anticipated By, Dr Would Have Been Obvious In View
Of, Li

As explained above, the Li reference discloses a process of making treprostinil that

involves alkylating the benzindene triol (compound 226) to obtain the nitrile (compound 227),

hydrolyzing the nitrile with a base to form treprostinil acid (compound 228), and then contacting

the product of the previous step with a base maOH) to form treprostinil sodium salt (compound

26). This process is shown below:

 
. 3236 “e":211‘ * ‘ '

Scheme 3:}, Synthesis afarepmts‘m‘i smitten.

(Li at p. 229). Accordingly, Li discloses claimed process steps (a), alkylation of benzindene triol

with an alkylating agent to produce benzindene nitrile, and (b), hydrolyzing the benzindene

nitrile intermediate with a base to obtain treprostinil free acid. Li also discloses converting

treprostinil acid into treprostinil sodium salt by contacting the product of the previous step

(treprostinil acid) with a base (sodium hydroxide). Treprostinil sodium is not a salt that includes

the HB+ cation as depicted in claim step (c). However, to the extent that the Asserted Claims are
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construed as not limited to a salt that includes an HB+ cation as required by the claims, then the

Asserted Claims 1, 4, 8, 9 and 16 are anticipated by the disclosure of a product comprising

treprostinil sodium in Li,

Also, the skilled artisan would have been motivated to obtain a sample of treprostinil

having a high level of purity. Accordingly, it would have been obvious for the skilled artisan to

purify the treprostinil disclosed in Li to a purity level of 99.5% or greater, especially in view of

the disclosure in the Moriarty JOC Article of treprostinil having a purity of 99.7%. Also,

purification techniques are common practice in the chemical arts. Accordingly, claim 2 would

have been obvious in view of the disclosure of treprostinil sodium in Li.

G. The Asserted Claims Are Invalid For Obviousness-Type Double Patenting
Over The ‘070 Patent

The “070 patent issued on August 26, 2008, well before the application leading to the

‘393 patent was filed on July 13, 2012, and well before the ‘393 patent issued on July 30, 2013,

The ‘070 patent is also assigned to UTC. Accordingly, to the extent that the Asserted Claims of

the ‘393 patent are not patentably distinct over the claims of the “070 patent, the Asserted Claims

are invalid for obviousness-type double patenting. See Eli Lilly, 251 F.3d at 968 (A later claim

that is not patentably distinct from an earlier claim in a commonly owned patent is invalid for

obvious-type double patenting”). “A later patent claim is not patentably distinct from an earlier

patent claim if the later claim is obvious over, or anticipated by, the earlier claim,” Id.

UTC has already obtained patent coverage of treprostinil diethanolamine salt in the ‘070

patent. Claim 1 of the “070 patent reads as follows:
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L A easements? liming the leis-wing wtlumfi.

 
Further, the “070 patent is listed on the Orange Book as covering UTC’s Orenitram product

along with the ‘393 patent,

Because the treprostinil diethanolamine compound claimed in the ‘070 patent is a species

of the genus of products claimed in the “393 patent, the treprostinil diethanolamine compound

claimed in claim 1 ofthe ‘070 patent anticipates claims 1, 4, 8, 9 and 16 ofthe ‘393 patent,

Accordingly, claims 1, 4, 8, 9 and 16 of the ‘393 patent are not patentably distinct over claim 1

of the ‘070 patent and are thus invalid for obviousness—type double-patenting.

Also, the skilled artisan would have been motivated to obtain a sample of treprostinil

having a high level of purity. Accordingly, it would have been obvious for the skilled artisan to
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purify the treprostinil diethanolamine disclosed and claimed in the ‘070 patent to a purity level of

99.5% or greater, particularly in View of the disclosure in the Moriarty JOC Article of treprostinil

having a purity level of 99.7%. Also, purification techniques are common practice in the

chemical arts. Accordingly, claim 2 is not patentably distinct over claim 1 of the ‘070 patent and

is invalid for obviousness-type double patenting.

Further, the disclosure of the “070 patent, which is the same as the disclosure of the

Phares Publication, discloses a method of making treprostinil diethanolamine salt that satisfies

steps (a)-(c) of the Asserted Claims either alone or in combination with the Moriarty JOC

Article. Accordingly, to the extent that the claimed process steps are material in the validity

analysis, which they are not, then the Asserted Claims are invalid for obviousness-type double

patenting over claim 1 of the ‘070 patent.

H. The Asserted Claims Are Invalid For Obviousness-Type Double Patenting
Over the ‘117 Patent

The ‘117 patent was issued on July 20, 2004, well before the application leading to the

‘393 patent was filed on July 13, 2012, and well before the ‘393 patent issued on July 30, 2013.

The ‘1 l7 patent is also assigned to UTC. Accordingly, to the extent that the Asserted Claims of

the ‘393 patent are not patentably distinct over the claims of the ‘117 patent, the Asserted Claims

are invalid for obviousness-type double patenting. See Eli Lilly, 251 F.3d at 968 (A later claim

that is not patentably distinct from an earlier claim in a commonly owned patent is invalid for

obvious-type double patenting”). A later patent claim is not patentably distinct from an earlier

patent claim if the later claim is obvious over, or anticipated by, the earlier claim.” Id.

The ‘117 patent includes product-by-process claims directed to the treprostinil compound

and pharmaceutically acceptable salts thereof. Further, the ‘117 patent is listed in the Orange
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Book as covering UTC’s Remodulin product and UTC’s Orenitram product along with the ‘393

patent. Accordingly, because the ‘117 patent claims treprostinil compound and salts thereof,

claims 1, 4, 8, 9 and 16 ofthe ‘393 patent are not patentably distinct over the ‘l 17 patent claims.

Also, the skilled artisan would have been motivated to obtain a sample of treprostinil

having a high level of purity. Accordingly, it would have been obvious for the skilled artisan to

purify the treprostinil disclosed and claimed in the ‘ l 17 patent to a purity level of 99.5% or

greater, especially in view of the disclosure in the Moriarty JOC Article of treprostinil having a

purity level of 99.7%. Also, purification techniques are common practice in the chemical arts.

Accordingly, claim 2 is not patentably distinct over the ‘117 patent claims. Thus, the Asserted

Claims are invalid for obviousness-type double patenting over the ‘117 patent claims.

1. Secondary Considerations Do Not Mitigate or Negate the Obviousness of the
Invention Claimed in the ‘393 Patent

UTC bears the burden of providing evidence of objective indicia of non-obviousness. In

re Huang, 100 F.3d 135, 139 (Fed. Cir. 1996). “Evidence of secondary considerations does not

always overcome a strong primafacz’e showing of obviousness.” Asyst Technologies, Inc. v.

Emmi/c, Inc, 544 F.3d 1310, 1316 (Fed. Cir. 2008), Wyers v. [Master Lock Ca, 616 F.3d 1231,

1246 (Fed. Cir. 2010), KSR Int’l Co. v. Teleflex, Inc, 550 US. 398, 417 (2007)).

Sandoz is unaware of any secondary considerations that negate the obviousness of the

inventions ofthe asserted claims of the '393 patent, It is impossible for Sandoz to anticipate

what secondary considerations UTC may rely upon in rebutting Sandoz‘s obviousness defenses.

Consequently, Sandoz reserves the right to amend its invalidity contentions to address the

evidence of alleged secondary considerations that UTC may hereafter raise. Sandoz will also

address secondary considerations in its expert disclosures once it has the opportunity to assess
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UTC‘s secondary considerations, to the extent it relies on any, and supporting evidence.

1. Long-Felt Need and Failed Attempts by Others

There is no evidence of a long-felt need or failed attempts by others with respect to the

claimed inventions of the ‘393 patent. As explained above, treprostinil sodium produced through

the prior art process was used in UTC’s Remodulin product until at least 2006. There is no

evidence that Remodulin formulated with treprostinil produced through the ‘393 patent method

is in any way different than Remodulin formulated with treprostinil produced through the prior

art method.

2. Unexpected Results

To prove unexpected results, the patentee must first show what was expected. Pfizer, Inc.

v. Apolex, Inc, 480 F.3d 1348, 1371 (Fed. Cir. 2007). Then, the patentee must show that the

results obtained with the claimed invention, even if superior than what was taught in the prior art,

were truly surprising. Id. The patentee must show that the results obtained were unexpected as

compared with the closest prior art compound. Pfizer, 480 F.3d at 1370 (citing Kao Corp. v.

Unilever U. 5., Inc, 441 F.3d 963, 970 (Fed. Cir. 2006)). In particular, the patentee must show

that the claimed invention exhibits unexpected results over the prior art reference supporting the

primafacie evidence of obviousness. Avenlis Pharma Deulsch/ana’ GMBH v. Lupin, Ltd, 499

F.3d 1293, 1302 (Fed. Cir. 2007).

A showing of unexpected results requires that the results obtained differ “in kind and not

merely in degree” when compared with the results obtained with the closest prior art reference.

Iron Grip Barbell Co, Inc. v. USA Sports, Inc, 392 F.3d 1317, 1322 (Fed. Cir. 2004) (quoting In

re Huang, 100 F.3d 135, 139 (Fed. Cir. 1996)). Thus, the patentee must “produce evidence

demonstrating “substantially improved’ results that are unexpected in light of the prior art.”
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Sai'ztarus, Inc. v. Par Pharm, Inc, 720 F. Supp. 2d 427, 457 (D. Del. 2010) (quoting In re Soni,

54 F .3d 746, 751 (Fed. Cir. 1995)). Then, any such evidence must be “weighed against contrary

evidence indicating that the results were not unexpected or not a substantial improvement over

the prior art.” Id.

There is no evidence of unexpected results because the method disclosed and claimed in

the ‘393 patent proceeds exactly as expected and produces treprostinil diethanolamine salt

exactly as described in the prior art. See Aventis Pharma Deutschland GmbH v. Lupin, Ltd, 499

F.3d 1293,1302 (Fed. Cir. 2007) (explaining that the patentee had “failed to show unexpected

results that would tend to rebut a prima facie case of obviousness” where the results obtained

were “precisely what one would expect”). Further, as explained above, there is no evidence that

production of treprostinil using the claimed method provides any difference, let alone any

material difference, in impurity profiles. Accordingly, the results are not unexpected.

3. Commercial Success

There is no evidence of a long-felt need or failed attempts by others with respect to the

claimed inventions of the ‘393 patent. Commercial success is probative of non-obviousness

“only if there is proof that the sales were a direct result of the unique characteristics of the

claimed inventionias opposed to other economic and commercial factors unrelated to the

quality of the patented subject matter.” In re Huang, 100 F.3d at 140. Further, the commercial

success must be “attributable to something disclosed in the patent that was not readily available

in the prior art.” JJI Eaton & Co., Inc. v. Atlantic Paste & Glue Ca, 106 F.3d 1563, 1571 (Fed.

Cir. 1997). Thus, commercial success is not probative of non-obviousness if the success “was

due to unclaimed or non-novel features of the [claimed invention]”. Ormco Corp. v. Align

Technology, Inc, 463 F.3d 1299k, 1312 (Fed. Cir. 2006). Moreover, commercial success must
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be due to “the subject matter that [the patentee] contends is nonobvious.” Friskit, Inc. v.

Realnetworks, Inc, 306 F.3d Appx. 610, 617 (Fed. Cir. 2009).

As explained above, treprostinil sodium produced through the prior art process was used

in UTC’s Remodulin product until at least 2006. There is no evidence that Remodulin

formulated with treprostinil produced through the ‘393 patent method is in any way different

than Remodulin formulated with treprostinil produced through the prior art method. Further,

there is no evidence that any improvement in Remodulin sales was the result of the change in

manufacturing process from the prior art method to the claimed ‘393 patent method.

4. Acclaim and Acknowledgement of Success

Sandoz is unaware that Remodulin has been subject to any measure of acclaim that

results from the change in manufactunng process from the prior art method to the ‘393 patent

method.

5. Copying

Copying is not a secondary consideration germane to ANDA litigation. “[A] showing of

copying is not compelling evidence of non-obviousness in Hatch-Waxman cases due to the

nature of the ANDA process.” Sanlarus, Inc. v. Par Pilaf/11., Inc., 720 F.Supp.2d 427, 458 (D.

Del. 2010); see also Purdue Pharma Prods. L.P. v. Par P/1arm., Inc, 642 F.Supp.2d 329, 373-74

(D. Del. 2009). “[T]he ANDA procedures established by the Hatch-Waxman Act require

generic drug manufacturers to copy the approved drug. Variations undermine the FDA‘s ability

to assume that ifthe patented drug is safe and effective, the generic competitor will also be safe

and effective.” Eli Lilly & Co. v. Zenith Goldline Pharm., Inc, No. [P 99-38-C H/K, 2001 WL

1397403, at * 14 (SD. Ind, Oct. 29, 2001). Thus, any evidence of copying is entitled to no

probative value, and in any case, cannot overcome Sandoz's strong showing of obviousness.
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6. Teaching Away

Teaching away requires an affirmative criticism or disparagement of the claimed

invention, and a mere statement that a certain embodiment is preferred or optimal is insufficient.

“A reference does not teach away, however, if it merely expresses a general preference of an

alternative invention but does not criticize, discredit, or otherwise discourage investigation into

the invention claimed.” Depuy Spine, Inc. v. Medtronic SofamorDanek, Inc, 567 F.3d 1314,

1327 (Fed. Cir. 2009); see also In re Fulton, 391 F.3d 1195, 1201 (Fed. Cir. 2004); Syntex

(USA) LLC v. Apotex, Inc, 407 F.3d 1371, 1380 (Fed. Cir. 2005). In considering whether a

prior art reference teaches away, “all disclosures of the prior art, including unpreferred

embodiments, must be considered.” Merck & Ca, Inc. v. Biocrqfi Labs, Inc, 874 F.2d 804, 807

(Fed. Cir. 1989). Sandoz is unaware of any prior art reference that teaches away from using the

features of the manufacturing process identified in the product by process claims of the '393

patent.

IV. CONCLUSION

For the reasons set forth above, the Asserted Claims of the ‘393 patent are invalid.

Sandoz expressly reserves the right to amend or supplement its contentions to address arguments

raised in UTC’s validity contentions and to address additional issues raised by discovery or any

claim construction order entered in this action.
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Dated: February 5, 2015 /s/ Thomas P. Steindler
Thomas P. Steindler

MCDERlVIOTT WILL & EMERY LLP

500 North Capitol Street, NW.

Washington, DC 20001

Telephone: 202-756-8000
Facsimile: 202-756—8087

tsteindler@mwe.com

 

Lauren N. Martin

MCDERMOTT WILL & ENIERY LLP

28 State Street

Boston, MA 02109

Telephone: 617-535—4000
Facsimilie: 617—53 5-3 800

lnmartin@mwe.c0m

Eric 1. Abraham

Christina L. Saveriano

HILL WALLACK LLP

202 Carnegie Center

Princeton, New Jersey 08540

Telephone: 609-924-0808
Facsimile: 609-452—1888

csaveriano@hillwallack.com

Attorneys for Defendant Sandoz Inc.
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Princeton, NJ 08540
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Douglas Carsten Veronica S. Ascarrunz
WILSON SONSINI GOODRICH & ROSATI WILSON SONSINI GOODRICH & ROSATI

12235 El Camino Real 1700 K Street NW, Fifth Floor

Suite 200 Washington, DC, 20006-3817

San Diego, CA 92130 vascarrunz@wsgr.com

dcarsten@wsgr.com
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