Patent Trial and Appeal Board

A, petition has been filed in Patent Number 9,604,901, Application Number 14/754,932, on March 30,
2020.

The AIA Review Number is IPR2020-00770.

To view the documents filed in this petition, go to https://ptab.uspto.gov and Search for the AIA Review
Number.

o Enter your search criteria on the “Search PTAB” page

* Type in the AIA Review Number or Patent Number

* You will need to answer the CAPTCHA to prove that you are not a robot.
¢ Click on the “Search” button

¢ The search results will appear identifying the AIA Review Number

¢ Click on the “View Documents” button

o A pop up window will appear with a list of documents

e Click on the “Download” button to download the document.

Questions regarding this notice should be directed to the Patent Trial and Appeal Board at
571-272-7822. '
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USP[O.gOV

| APPLICATION NUMBER PATENT NUMBER GROUP ART UNIT REQUEST ID

14/754,932 9604901 1672

102656

PAIR Correspondence Address/Fee Address Change

The following fields have been changed to Customer Number 166905 on 01/03/2020 via Private PAIR in view

of the certification copied below that authorized the change.

* Correspondence Address

The address for Customer Number 166905 is:
166905

Foley & Lardner LLP

3000 K Street N.W.

Suite 600

Washington, DC 20007-5109

I certify, in accordance with 37 CFR 1.4(d)(4) that I am:

An attorney or Agent of Record registered to practice before the Patent and Trademark Office who has been given

power of attorney in this application

Signature: Stephen B. Maebius/
Name: Stephen B. Maebius
|Registrati0n Number: 35264
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. 19,604,901 B2 Page 1of1
APPLICATION NO. 1 14/754932

DATED : March 28, 2017

INVENTOR(S) . Hitesh Batra et al.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:
In the Claims

Column 17, Claim 1, Line 27, “(c¢) containing the” should be --(c) contacting the--.

Signed and Sealed this
Sixteenth Day of May, 2017

Do cbatle K Zea

Michelle K. Lee
Director of the United States Patent and Trademark Office
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Atty. Dkt. No. 080618-1550

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Inventor Name: Hitesh BATRA

Title: AN IMPROVED PROCESS TO PREPARE
TREPROSTINIL, THE ACTIVE INGREDIENT IN
REMODULIN®

Patent. No.: 9,604,901

Issue Date: 3/28/2017

Examiner: Yevgeny Valenrod

Art Unit: 1672

Confirmation Number: 1865

REQUEST FOR CERTIFICATE OF CORRECTION FOR
PTO MISTAKE PURSUANT TO 37 C.F.R. § 1.322(a)

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Commissioner:
Enclosed, is a Certificate of Correction, Form PTO-1050, for United States Patent
Number 9,604,901 issued March 28, 2017. The following Patent Office printing error appears in

the issued patent:

IN THE CLAIMS

The exact claim and line number where the error in the issued patent is shown correctly in

the application file is

Col. 17, claim 1, line 27, “(c) containing the” should be --(¢) contacting the--.

4823-8353-2870.1
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Atty. Dkt. No. 080618-1550

Applicant submits that the above change would not constitute new matter, and correction

thereof would not require reexamination.

Pursuant to 37 C.F.R. §1.322, Applicant requests that the enclosed Certificate of

Correction be approved.

Although Applicant believes that no fee is required for this Request, the Commissioner is
hereby authorized to charge any additional fees which may be required for this Request to

Deposit Account No. 19-0741.

Respectfully submitted,

FOLEY & LARDNER LLP Stephen B. Maebius
Customer Number: 22428 Attorney for Applicant
Telephone:  (202) 672-5569 Registration No. 35,264

Facsimile: (202) 672-5399

4823-8353-2870.1
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MODIFIED PTO/SB/44 (04-05)

Approved for use through 04/30/2007. OMB 0651-0033

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
(Also Form PTQ-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 9,604,901
APPLICATION NO. : 14/754932
DATED : 3/28/2017
INVENTOR(S) : \l;l\iItAefgl_liBATRA; Sudersan M. TULADHAR,; Raju PENMASTA, David A.

It is certified that an error appears or errors appear in the above-identified patent and that said Letters
Patent is hereby corrected as shown below:

Col. 17, claim 1, line 27, “(c) containing the” should be --(c) contacting the--.

MAILING ADDRESS OF SENDER (Please do not use customer number below):

Foley & Lardner LLP
3000 K Street, N.W., Suite 600
Washington, D.C. 20007-5109
This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to
take 1.0 hour to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent
to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissioner for
Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.

4812-9262-0614.1
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Electronic Acknowledgement Receipt

EFSID: 28891657
Application Number: 14754932
International Application Number:
Confirmation Number: 1865

Title of Invention:

PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN

REMODULIN2

First Named Inventor/Applicant Name:

Hitesh Batra

Customer Number:

22428

Filer:

Stephen Bradford Maebius/Karen Strawderman

Filer Authorized By:

Stephen Bradford Maebius

Attorney Docket Number:

080618-1550

Receipt Date: 11-APR-2017
Filing Date: 30-JUN-2015
Time Stamp: 13:22:39

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document s . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
82104
1 Request for Certificate of Correction ReqCOC.pdf no 3
aa621821b4c31705b86d68f1a81229037ae

chaf2

Warnings:
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Information:

Total Files Size (in bytes)1 82104

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application asa
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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To: ipdocketing@foley.com,,

From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 22428

Mar 10, 2017 03:28:39 AM
Dear PAIR Customer:

Foley & Lardner LLP

3000 K STREET N.W.

SUITE 600

WASHINGTON, DC 20007-5109
UNITED STATES

The following USPTO patent application(s) associated with your Customer Number, 22428 | have
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR.

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90
accompanying the correspondence.

Disclaimer:
The list of documents shown below is provided as a courtesy and is not part of the official file
wrapper. The content of the images shown in PAIR is the official record.

Application Document Mailroom Date Attorney Docket No.
14754932 ISSUE.NTF 03/08/2017 080618-1550

To view your correspondence online or update your email addresses, please visit us anytime at
https://sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours:

Monday - Friday 6:00 a.m. to 12:00 a.m.
Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM

IPR2020-00770
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
14/754,932 03/28/2017 9604901 080618-1550 1865
22428 7590 03/08/2017
Foley & Lardner LLP
3000 K STREET N.W.
SUITE 600

WASHINGTON, DC 20007-5109

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Hitesh Batra, Herndon, VA;

United Therapeutics Corporation, Silver Spring, MD;
Sudersan M. Tuladhar, Silver Spring, MD;

Raju Penmasta, Herndon, VA;

David A. Walsh, Palmyra, VA;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Box 1450

Alexandria, Virginia 22313-1450

WWW.lISPlO.gOV

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
22428 7590 02/14/2017
Foley & Lardner LLP VALENROD, YEVGENY
3000 K STREET N.W.
SUITE 600 | ART UNIT PAPER NUMBER |
WASHINGTON, DC 20007-5109 1672
DATE MAILED: 02/14/2017
APPLICATION NO. I FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
14/754,932 06/30/2015 Hitesh Batra 080618-1550 1865

TITLE OF INVENTION: PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN REMODULIN2

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $960 30 $960 $960 05/15/2017

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION 1S SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of

maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commlssmner for Patents
P.O.Box 1
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

(flcated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
rmmtenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) apers. Each additional paper, such as an assignment or formal drawing, must
Eave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

22428 7590 02142017 I hereby certify that this Fee(s) Transmittal is being deposited with the United
FOle & Lardner LLP States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
3000 K STREET N.W
il A transmitted to the USPTO (571) 273-2885, on the date indicated below.
SUITE 600 —
WASHINGTON, DC 20007-5109 Depestors mame)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
14/754,932 06/30/2015 Hitesh Batra 080618-1550 1865
TITLE OF INVENTION: PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN REMODULIN2
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $960 $0 $960 $960 05/15/2017
p!

| EXAMINER | ART UNIT | CLASS-SUBCLASS |
VALENROD, YEVGENY 1672 562-466000
éF(l:{h?HSggS())f correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list

(1) The names of up to 3 registered patent attorneys 1
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached.

(2) The name of a single firm (having as a member a 2

[ "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual [ Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) d Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies (I The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

| Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

| Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.
| Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (10-13) Approved for use through 10/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Box 1450

Alexandria, Virginia 22313-1450

WWW.lISPlO.gOV

| APPLICATION NO. I FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
14/754,932 06/30/2015 Hitesh Batra 080618-1550 1865
| EXAMINER |
22428 7590 02/14/2017
Foley & Lardner LLP VALENROD, YEVGENY
3000 K STREET N.W.
SUITE 600 | ART UNIT PAPER NUMBER |
WASHINGTON, DC 20007-5109 1672

DATE MAILED: 02/14/2017

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term
adjustment) should follow the process outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
PTOL-85 (Rev. 02/11)
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and
Trademark Office may not be able to process and/or examine your submission, which may result in termination of
proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is required
by the Freedom of Information Act.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under authority
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive.
Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the
record was filed in an application which became abandoned or in which the proceedings were terminated
and which application is referenced by either a published application, an application open to public
inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [ This communication is responsive to RCE filed on 12/21/16.
Oa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2. [] An election was made by the applicant in response to a restriction requirement set forth during the interview on

; the restriction
requirement and election have been incorporated into this action.

3. [X] The allowed claim(s) is/are 1.6 and 8-14. As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information,
please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4. [J] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:
a)[J Al b)[JSome *c)[] None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

[ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner’'s comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. [ Notice of References Cited (PTO-892) 5. [] Examiner's Amendment/Comment

2. [ Information Disclosure Statements (PTO/SB/08), 6. [J] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

/YEVGENY VALENROD/
Primary Examiner, Art Unit 1672

U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date
20170209
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Examiner Art Unit
YEVEGENY VALENROD 1672
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Symbol Date Examiner

C07C 59/72; 51/08; 51/41; 51/412; 213/08; 405/0075 2/9/2017 YV
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Symbol Date Examiner
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Class Subclass Date Examiner
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562 466 2/9/2017 YV
/YEVEGENY VALENROD/

Primary Examiner.Art Unit 1672
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Receipt date: 12/21/2016 14754932 - GAU: 1672

Atty. Dkt. No. 080618-1550

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Inventor Name: Hitesh BATRA

Title: AN IMPROVED PROCESS TO PREPARE
TREPROSTINIL, THE ACTIVE INGREDIENT IN
REMODULIN®

Application No.: 14/754932

Filing Date: 6/30/2015

Examiner: Yevgeny Valenrod

Art Unit: 1672

Confirmation No.: 1865

INFORMATION DISCLOSURE STATEMENT
UNDER 37 CFR §1.56

Mail Stop RCE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

Applicant submits herewith documents for the Examiner’s consideration in accordance

with 37 CFR §§1.56, 1.97 and 1.98.

Applicant respectfully requests that each listed document be considered by the Examiner
and be made of record in the present application and that an initialed copy of Form PTO/SB/08
be returned in accordance with MPEP §609.

The submission of any document herewith is not an admission that such document
constitutes prior art against the claims of the present application or that such document is
considered material to patentability as defined in 37 CFR §1.56(b). Applicants do not waive any

rights to take any action which would be appropriate to antedate or otherwise remove as a

4851-3411-2830.1 -1-

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /Y.V/
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Receipt date: 12/21/2016 14754932 - GAU: 1672

Atty. Dkt No. 080618-1550

competent reference any document submitted herewith. However, in accordance with MPEP §
609.04(a)(1), Applicant hereby states that for items for which the date of publication supplied
does not include the month of publication, the year of publication is sufficiently earlier than the
effective U.S. filing date and any foreign priority date so that the particular month of publication

is not in issue.

CONCISE EXPLANATION OF RELEVANCE

Invalidity contentions filed against parent U.S. Patent 8,497,393 (“the ‘393 parent
patent™) and prior art mentioned therein are being filed in this submission. With respect to
certain invalidity contentions that contain “confidential” designations, those documents were
previously designated confidential at one time in the litigation, but they are no longer subject to

confidentiality, except where certain information has been redacted.

Recent Patent Owner documents are also being cited herein from the related proceeding
[PR2016-00006, Steadymed Ltd. (Petitioner), v. United Therapeutics Corporation (Patent
Owner), Case IPR2016-00006, US Patent 8,497,393, which involves the same ‘393 parent patent
of the above-captioned patent application. Although these documents were previously submitted,
the versions filed with this Statement are new versions of certain documents filed recently in the

IPR that have some information unredacted that was previously redacted in prior versions.

4851-3411-2830.1 2

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /Y.V/
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Atty. Dkt. No. 080618-1550

TIMING OF THE DISCLOSURE

The listed documents are being submitted in compliance with 37 CFR §1.97(b), before
the mailing of a first Office action after the filing of a RCE.

Although Applicant believes that no fee is required, the Commissioner is hereby
authorized to charge any additional fees which may be due to Deposit Account Number 19-0741.

Respectfully submitted,

Date Dec. 21, 2016 By /Stephen B. Maebius/
FOLEY & LARDNER LLP Stephen B. Maebius
Customer Number: 22428 Attorney for Applicant
Telephone:  (202) 672-5569 Registration No. 35,264

Facsimile: (202) 672-5399

4851-3411-2830.1 -3-
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4 Substitute for form 1448/PTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Date Submitted: December 21, 2016

(use as many sheels as necessary)

PTO/SB/08 (modified
Complete if Known

Application Number 14/754932
Filing Date 6/30/2015
First Named Inventor Hitesh BATRA
Art Unit 1672

Examiner Name

Yevgeny Valenrod

Qheet ‘ 1

lof [3

Attorney Docket Number

080618-1550

J

U.S. PATENT DOCUMENTS

Examiner | Cite
Initials* | No."

Document Number

Number-Kind Code? (i
known)

Publication Date
MM-DD-YYYY

Name of Patentee or Applicant of
Cited Document

Pages, Columns, Lines,
Where Relevant
Passages or Relevant
Figures Appear

UNPUBLISHED U.S. PATENT APPLICATION DOCUMENTS

U.S. Patent Application

Pages, Columns, Lines,

Initials™ No.

Country Code®Number™
Kind Code® (if known)

MM-DD-YYYY

Applicant of Cited Documents

Examiner | Cite Document Ciglg%c?:;;g;t Name of Patentee or Applicant of Where Relevant
Initiats* No." Serial Number-Kind Code? Cited Document Passages or Relevant
. MM-DD-YYYY A
(if known) Figures Appear
FOREIGN PATENT DOCUMENTS
. . Pages, Columns, Lines,
Examiner | Cite Foreign Patent Document Publication Date Name of Patentee or Where Relevant

Passages or Relevant
Figures Appear Ta

NON PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the

E’;:;E’.‘er Sge item (book, magazine, journal, serial, symposium, catalog, etc.) date, page(s), volume-issue T
’ number(s), publisher, city and/or country where published.
E1 Petitioner's Demonstratives filed November 28, 2016, in Steadymed Ltd. (Petitioner), v. United
Therapeutics Corporation (Patent Owner), Case IPR2016-00006, US Patent 8,497,393.
E2 | Patent Owner Response to Petition filed November 23, 2016, in Steadymed Ltd. (Petitioner), v. United
Therapeutics Corporation (Patent Owner), Case IPR2016-00006, US Patent 8,497,393, with Redacted
Exhibits 2006, 2020, 2022, 2058 and 2059 filed November 23, 2016, 1151 pages.
Examiner Date
Signature Considered
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14754932 ~ GAU:

PTO/SB/08 (modified
Complete if Known

f Substitute for form 1449/PTO
INFORMATION DISCLOSURE Application Number 14/754932
STATEMENT BY APPLICANT Filing Date 6/30/2015
- First Named Inventor Hitesh BATRA
Date Submitted: December 21, 2016 Art Unit 1672
(use as many sheets as necessary) Examiner Name Yevgeny Valenrod
\Sheet | 2 [of |3 Attorney Docket Number | 080618-1550
NON PATENT LITERATURE DOCUMENTS
Exami Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
it | No.J itemn (book, magazine, journal, serial, symposium, catalog, etc.) date, page(s), volume-issue
’ number(s), publisher, city and/or country where published.
E3 | Patent Owner Demonstratives filed November 23, 2016, in Steadymed Ltd. (Petitioner), v. United
Therapeutics Corporation (Patent Owner), Case IPR2016-00006, US Patent 8,497,393, 62 pages.
E4 | Decision Redacted Institute of Inter Partes Review dated November 23, 2016, in Steadymed Ltd.
(Petitioner), v. United Therapeutics Corporation (Patent Owner), Case IPR2016-00006, US Patent
8,497,393, 53 pages.
E5 | Service copy of Third Party Submission dated October 16, 2016, filed but not entered in US
14/754,932 on October 16, 2016, with 6 indicated attachments, 822 pages.
E6 | Redacted Defendant Sandoz Inc.'s Invalidity Contentions dated February 5, 2015, United Therapeutics
Corporation (Plaintiff) v. Sandoz Inc. (Defendant), In The United States District Court for the District of
New Jersey, Civil Action No. 3:14-cv-5499(PGH)(LHG), 90 pages.
E7 | Defendant Sandoz Inc.'s Invalidity Contention Charts dated February 5, 2015, United Therapeutics
Corporation (Plaintiff) v. Sandoz Inc. (Defendant), In The United States District Court for the District of
New Jersey, Civil Action No. 3:14-cv-5499(PGH)(LHG), 189 pages.
E8 | Defendant Actavis Laboratories FL, Inc. Preliminary Invalidity Contentions, dated August 30, 2016,
United Therapeutics Corporation, and Supernus Pharmaceuticals, Inc., (Plaintiff) v. Actavis
Laboratonies FL, Inc., (Defendant), In The United States District Court for the Distritc of New Jersey,
Civil Action No. 3:16-cv-01816-PGS-LHG, Civil Action No. 3:16-cv-03642-PGS-LHG, 330 pages, (see
particularly pages 18-20, 42-62 and 269-280).
E9 | Exhibit G, Invalidity Claim Chart for the ‘393 patent, January 12, 2015, 66 pages.
E10 | Defendant Teva Pharmaceuticals USA, Inc.'s Amended Non-Infringement and Invalidity Contentions,
dated April 24, 2015, United Therapeutics Corporation (Plaintiff) v. Teva Pharmaceuticals USA, Inc.
(Defendant), In The United States District Court for the District of New Jersey, Civil Action No. 3:14-cv-
05498(PGS)(LHG), 94 pages, (see particularly pages 22-54).
E11 | Arumugan et al., “A New Purification Process for Pharmaceutical and Chemical Industries,” Organic
Process Research & Development, 2005, 9:319-320.
E12 | Burk et al., “An Enantioselective Synthesis of (S)-(+)-3-Aminomethyl-5-methylhexanoic Acid via
Asymmetric Hydrogenation,” J. Org. Chem., 2003, 68:5731-5734.
E13 | Eliel et al., Stereochemistry of Organic Compounds, 1994, 322-325.
E14 | Harwood et al., Experimental organic chemistry: Principles and Practice, 1989, 127-134.
E15 | Jones, Maitland Jr., Organic Chemistry, 2™ Ed., 2000, 153-155.
E16 | Lin et al., “Benzindene Prostaglandins. Synthesis of Optically Pure 15-Deoxy-U-68,215 and Its
Enantiomer via a Modified Intramolecular Wadsworth-Emmons-Wittig Reaction,” J. Org. Chem., 1987,
52:5594-5601.
E17 | McManus et al., “Tetrazole Analogs of Plant Auxins,” J. Org. Chem., 1959, 24:1464-1467.
E18 | Monson, Richard S., Advanced Organic Synthesis, Methods and Techniques, 1971, 178-188.
Examiner Date
Signature Considered
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STATEMENT BY APPLICANT Filing Date 6/30/2015

Date Submitted: December 21, 2016

First Named Inventor Hitesh BATRA

Art Unit 1672

(use as many sheets as necessary) Examiner Name Yevgeny Valenrod

\Sheet f

3

lof |3 Attorney Docket Number | 080618-1550

NON PATENT LITERATURE DOCUMENTS

Examiner
Initials®

Cite
No.!

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
item (book, magazine, journal, serial, symposium, catalog, etc.) date, page(s), volume-issue
number(s), publisher, city and/or country where published.

E19

Ohno et al., “Development of Dual-Acting Benzofurans for Thromboxane A2 Receptor Antagonist and
Prostacyclin Receptor Agonist: Synthesis, Structure-Activity Relationship, and Evaluation of
Benzofuran Derivatives,” J. Med. Chem., 2005, 48:5279-5294.

E20

Olmsted lIl et al., Chemistry, The Molecular Science, Mosby-Year Book, Inc., Chapter 10 “Effects of
Intermolecular Forces,” 1994, 428-486.

E21

Pavia et al., Introduction to Organic Laboratory Techniques, First Edition, 1998, 648.

E22

Physicians’' Desk Reference, 59 Edition, 2005, for Bicillin® L-A (penicillin G benzathine suspension), 5
pages.

E23

Priscinzano et al., “Piperidine Analogues of 1-[2-[Bis(4-fluorophenyl)methoxy]ethyl]-4-(3-
phenylpropyl)piperazine (GBR 12909): High Affinity Ligands for the Dopamine Transporter,” J. Med.
Chem., 2002, 45:4371-4374.

E24

REMODULIN® label, 2014, 17 pages.

E25

Schoffstall, et al., Microscale and Miniscale Organic Chemistry Laboratory Experiments, 2004, 2™ Ed.,
200-202.

E26

Sorrell, Thomas N., Organic Chemistry, 1999, 755-758.

E27

Wiberg, Laboratory Technique in Organic Chemistry, 1960, 112.

E28

Yu et al., “Novel Synthetic Route of a Pivotal Intermediate for the Synthesis of 13-Methyl Carbapenem
Antibiotics,” Organic Process Research & Development, 2006,10:828-832.

Examiner
Signature

/YEVGENY VALENROD/

Date

Considered 02/09/2017
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STATEMENT BY APPLICANT Filing Date 6/30/2015
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ate Submitted: AN 10 2047 Art Unit 1672
(use as many sheets as necessary) Examiner Name Yevgeny Valenrod
\Sheet | 1 | 1 Attorney Docket Number | 080618-1550 Yy
U.S. PATENT DOCUMENTS
Document Number Pages, Columns, Lines,
Examiner | Cite . Publication Date Name of Patentee or Applicant of Where Relevant
Initials* | No.” Number-Kind Code” (if MM-DD-YYYY Cited Document Passages or Relevant
known) Figures Appear
|
T
H
FOREIGN PATENT DOCUMENTS
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Examiner | Cite |__Foreign PatentéDocumeRt Publication Date Name of Patentee or Where Relevant
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' number(s), publisher, city and/or country where published.
F1 Redacted Defendant Watson Laboratories, Inc.'s Invalidity Contentions dated December 11, 2015,
United Therapeutics Corporation (Plaintiff) v. Watson Laboratories, Inc. (Defendant), In The United
States District Court for the District of New Jersey, Civil Action No. 3:15-cv-05723-PGS-LHG, 35
pages.
Examiner Date
. 2 2017
Signature /YEVGENY VALENROD/ Considered 02/09/20
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CPC
Symbol Type Version
Co7C 72 F 2013-01-01
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Co7C 412 | 2013-01-01
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Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commlssmner for Patents

P.O.Box 1

Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
(froprlale All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
icated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

rmmtenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

| Chan%e of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

[ "Fee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

22428 7590 02142017 I hereby certify that this Fee(s) Transmittal is being deposited with the United
FOle & Lardner LLP States Postal Service with sufficient postage for first class mail in an envelope
3000 K STREET N.W addressed to the Mail Stop ISSUE FEE address above, or being facsimile
il A transmitted to the USPTO (571) 273-2885, on the date indicated below.
SUITE 600 —
WASHINGTON, DC 20007-5109 Depestors mame)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
14/754,932 06/30/2015 Hitesh Batra 080618-1550 1865
TITLE OF INVENTION: PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN REMODULIN2
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE | DATE DUE
nonprovisional UNDISCOUNTED $960 $0 $960 »s00x$0 05/15/2017
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
VALENROD, YEVGENY 1672 562-466000
éF(l:{h?HSggS())f correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list . Fol ey & Lardner LLP

(1) The names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) The name of a single firm (having as a member a 2
registered attorney or agent) and the names of up to

2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

w

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON ']

HE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE

United Therapeutics Corporation

(B) RESIDENCE: (CITY and STATE OR COUNTRY)

Silver Spring, MD

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual & Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

[ Issue Fee
[ Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

A check is enclosed.
d Payment by credit card. Form PTO-2038 is attached.

XJ The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number | 9- d /4 (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
| Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33.

See 37 CER 1.4 for signature requirements and certifications.

/Stephen B. Maebius/

Authorized Signature

Date February 14, 2017

Stephen B. Maebius

Typed or printed name

35,264

Registration No.

PTOL-85 Part B (10-13) Approved for use through 10/31/2013.

Page 2 of 3
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Electronic Acknowledgement Receipt

EFSID: 28349554
Application Number: 14754932
International Application Number:
Confirmation Number: 1865

Title of Invention:

PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN

REMODULIN2

First Named Inventor/Applicant Name:

Hitesh Batra

Customer Number:

22428

Filer:

Stephen Bradford Maebius/Karen Strawderman

Filer Authorized By:

Stephen Bradford Maebius

Attorney Docket Number:

080618-1550

Receipt Date: 14-FEB-2017
Filing Date: 30-JUN-2015
Time Stamp: 13:41:58

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document s . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
124943
1 Issue Fee Payment (PTO-85B) IFTM.pdf no 1
b99c7a228e8f5ccd7aca3ald9f12dcci85ae)
2ed
Warnings:
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Information:

Total Files Size (in bytes)1 124943

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application asa
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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To: ipdocketing@foley.com,,

From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 22428

Feb 14,2017 03:24:18 AM
Dear PAIR Customer:

Foley & Lardner LLP

3000 K STREET N.W.

SUITE 600

WASHINGTON, DC 20007-5109
UNITED STATES

The following USPTO patent application(s) associated with your Customer Number, 22428 | have
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR.

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90
accompanying the correspondence.

Disclaimer:
The list of documents shown below is provided as a courtesy and is not part of the official file
wrapper. The content of the images shown in PAIR is the official record.

Application Document Mailroom Date Attorney Docket No.
14754932 NOA 02/14/2017 080618-1550

1449 02/14/2017 080618-1550

1449 02/14/2017 080618-1550

To view your correspondence online or update your email addresses, please visit us anytime at
https://sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours:

Monday - Friday 6:00 a.m. to 12:00 a.m.
Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Comnmissioner for Patents y |4

P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ap;ropria(e. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unltt;ss conﬂtgcted below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This cer(iﬁca(e cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) apers. Each additional paper, such as an assignment or formal drawing, must
ﬁave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

22428 7590 02/1472017 : : N . . N . .
1 hereby certify that this Fee(s) Transmittal is being deposited with the United
Foley & Lardner LLP Séadlres c:jslal %rvi]::de viugx su g;éeUn;EPlgElEgeggr ﬁr%t gggs mailbien an aneloqe
addressed to the Mail Stop I address above, or being facsimile
3000 K STREET N.W. wansmitted to the USPTO (571) 273-2885, on the date indicated below.
SUITE 600 —
WASHINGTON, DC 20007-5109 Deposiiors name)
(Signature)
{Date)
[ APPLICATION NO. l FILING DATE I FIRST NAMED INVENTOR I ATTORNEY DOCKETNO. | CONFIRMATION NO. I
14/754,932 06/30/2015 Hitesh Batra 080618-1550 1865
TITLE OF INVENTION: PROCESS TO PREPARE TREPROSTINIL, THE ACTIVE INGREDIENT IN REMODULIN2
[ appn.TveE | ewtrystatus | issuErEE DUE | PuBLicATION FEE DUE | prEV. PAD 1SSUE FEE | TOTAL FEE(S) DUE |  pampue |
nonprovisional UNDISCOUNTLD $960 30 $960 )smx$0 05/15/2017
( EXAMINER [ artunm ] crass-susclass | 82/16/2817 MBLANCOL 888BER17 14754932
VALENROD, YEVGENY 1672 562-466000 81 FC:1581 968.80 0P
éF%hiliflnge;)).f correspondence address or indication of "Fee Address" (37 2. For printing on the patent ff‘°ﬂ'~ page, list . Foley & Lardner LLP
(1) The names of up to 3 registered patent attorneys
Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. (2) The name of a single firm (having as a member a 2
[ "Fee Address" indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print ar type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFK 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

United Therapeutics Corporation Silver Spring, MD
Please check the appropriate assignee category or categories (will not be printed on the patent) : Q) Individual & Corporation or other private group entity O Government
4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

O Issue Fee (3 A check is enclosed.

[ Publication Fee (No small entity discount permitted) a Payment by credit card. Form PTO-2038 is attached.

[J Advance Order - # of Copies & The director is hereby authorized to charge Tg mﬂgbrﬁ fee(s), any deficiency, or credits any

overpayment, to Deposit Account Number - (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

] Applicant certifying micro entity status. See 37 CFR 1.29 ){\‘_Qm Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
e paymenl in the micro entlry amount will not be accepted at the risk of application abandonment.

] Applicant asserting small entity status. See 37 CFR 1.27 ; If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.
a Applicant changing to regular undiscounted fee status. : Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.
NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for sig € requir and certifications.
/Stephen B. Maebius/ ad u&g&@%ﬁ&%ﬁﬁq i&‘?s’l‘@%@
Authorized Signature Date {191 4/5 : -96.88 0P
: @ FC:158%
Typed or printed name Stephen B. Maeblus Registration No. §5’264
Page 2 of 3
PTOL-85 Part B (10-13) Approved for use through 10/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Atty. Dkt. No. 080618-1550

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Inventor Name: Hitesh BATRA

Title: AN IMPROVED PROCESS TO PREPARE TREPROSTINIL,
THE ACTIVE INGREDIENT IN REMODULIN®

Appl. No.: 14/754,932

Filing Date: 6/30/2015

Examiner: Yevgeny Valenrod

Art Unit: 1672

Confirmation Number: 1865

NOTIFICATION OF RELATED PROCEEDINGS

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Commissioner:

Applicant hereby provides UTC’s Responses to Invalidity Contentions against US Patent
8,497,393 (“the ‘393 patent™), which is the issued parent of the above-captioned patent

application, from the following proceedings:

United Therapeutics Corp. (Plaintiff and Counterclaim-Defendant) v. Sandoz, Inc.
(Defendant and Counterclaim-Plaintiff), Civil Action No. 3:14-cv-05499-PGS-LHG;

United Therapeutics Corp. (Pldimzﬁ” and Counterclaim-Defendant) v. Teva
Pharmaceuticals USA, Inc. (Defendant and Counterclaim-Plaintiff), Civil Action No. 3:14-cv-
05498-PGS-LHG;

4812-5256-4288.1
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Atty. Dkt. No. 080618-1550

United Therapeutics Corp. (Plaintiff and Counterclaim-Defendant) v. Watson
Laboratories, Inc. (Defendant and Counterclaim-Plaintiff), Civil Action No. 3:15-cv-05723-
PGS-LHG; and

United Therapeutics Corporation and Supernus Pharmaceuticals, Inc. (Plaintiffs) v.
Actavis Laboratories FL, Inc. (Defendant), C.A. No. 16-cv-01816 (PGS)(LHG), C.A. No. 16-cv-
03642 (PGS)(LHG).

The purpose of this notice is to provide plaintiff UTC’s responses to the invalidity
contentions submitted with the recently filed Information Disclosure Statements. Certain

confidential information has been redacted, as well as information not related to the ‘393 patent.

Respectfully submitted,

Date Jan. 10, 2017 By /Stephen B. Maebius/
FOLEY & LARDNER LLP Stephen B. Maebius
Customer Number: 22428 Attorney for Applicant
Telephone:  (202) 672-5569 Registration No. 35,264

Facsimile: (202) 672-5399

4812-5256-4288.1
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Charles M. Lizza

William C. Baton

SAUL EWING LLP

One Riverfront Plaza, Suite 1520
Newark, New Jersey 07102-5426
(973) 286-6700
clizza@saul.com

OF COUNSEL:

Douglas Carsten

WILSON SONSINI GOODRICH & ROSATI
12235 El Camino Real, Suite 200

San Diego, CA 92130

Veronica S. Ascarrunz

WILSON SONSINI GOODRICH & ROSATI
1700 K Street, NW, Suite 500

Washington, DC 20006

William C. Jackson

BOIES, SCHILLER & FLEXNER LLP
5301 Wisconsin Avenue, NW
Washington, DC 20015

Attorneys for Plaintiffs
United Therapeutics Corporation
and Supernus Pharmaceuticals, Inc.

IN THE UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF NEW JERSEY

UNITED THERAPEUTICS CORPORATION,
and SUPERNUS PHARMACEUTICALS, INC,,

Plaintiffs,
V.
ACTAVIS LABORATORIES FL, INC,,

Defendant.

C.A. No.: 16-cv-01816 (PGS)(LHG)
C.A. No.: 16-cv-03642 (PGS)(LHG)

HIGHLY CONFIDENTIAL-
ATTORNEYS EYES ONLY

PLAINTIFFS’ RESPONSES TO ACTAVIS LABORATORIES, FL, INC.’S INVALIDITY
CONTENTIONS FOR U.S. PATENT NOS. 8,497,393; 9,050,311; 8,747,897; 8,349,892;
7,417,070; 7.544.713; 8,252,839; 8.410,169; AND 9,278,901
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Plaintiffs United Therapeutics Corporation (“United Therapeutics) and Supernus
Pharmaceuticals, Inc. (“Supernus”) (together, “Plaintiffs”) hereby provide their Responses to
Actavis Laboratories FL, Inc.’s (“Actavis” or “Defendant”) Invalidity Contentions
(“Contentions”) for U.S. Patent Nos. 8,497,393 (the “’393 patent”); 9,050,311 (the “’311
patent”); 8,747,897 (the “’897 patent”); 8,349,892 (the “’892 patent”); 7,417,070 (the “’070
patent”); 7,544,713 (the “’713 patent”); 8,252,839 (the “’839 patent”); 8,410,169 (the “*169
patent”); and 9,278,901 (the “’901 patent) (collectively, “the Asserted Patents”) pursuant to
Local Patent Rules 3.1, 3.4 and 3.6(g) and the Amended Scheduling Order (D.1. 29). The
Responses include the following:

Scheduling Order Paragraph 7(a): For each item of asserted prior art, the identification of
each limitation of each asserted claim that Plaintiffs believe is absent from the prior art with an
explanation why the prior art does not anticipate the claim;

Paragraph 7(b): Where obviousness is alleged, an explanation of why the prior art does
not render the asserted claim obvious;

Paragraph 7(c): Plaintiffs’ responses follow the order of the invalidity chart required by
Paragraph 2(c) of the Scheduling Order, and set forth Plaintiffs’ agreement or disagreement with
each allegation therein and the written basis thereof, and

Paragraph 7(d): The production or the making available for inspection and copying of
any document or thing that Plaintiffs intend to rely on in support of their Responses. Plaintiffs
intend to rely upon all of the documents and things referred to herein in support of its Responses.
Any document or thing referred to herein that was not already produced by Actavis or Plaintiffs

will be made available for inspection and copying.
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As a preliminary matter, Actavis, who bears the burden to prove invalidity by clear and
convincing evidence, has failed to provide “a chart identifying where specifically in each alleged
item of prior art each limitation of each asserted claim is found.” L. Pat. R. 3.3(c). Actavis’s
Local Patent Rule 3.3(c) charts (“Invalidity Charts”) erroneously label each claim a “Claim Term”
and simply characterize lists of references that purport to disclose “Invalidity Contentions” with
no corresponding reference to which limitation within the claim Actavis purports to address.
Accordingly, Actavis has not identified with specificity where every single limitation of every
claim is found in the prior art in contravention to the Court’s Scheduling Order and this Court’s
Local Patent Rules. Accordingly, Actavis has waived any argument that any limitation of any
claim of the Asserted Patents is found in the prior art. Due to Actavis’s failure to abide by its
obligations, Plaintiffs’ responses cannot properly “follow the order of the invalidity chart . . . and
set forth [Plaintiffs’] agreement or disagreement with each allegation therein” and therefore no
response is required. /d. at 3.4A(c). L. Pat. R. 3.4A(d) and Actavis’s contentions should be
stricken. Actavis is now precluded from arguing any invalidity of the Asserted Patents. See
Merck Sharp & Dohme Corp. v. Sandoz, Inc., C.A. No. 12-3289 (PGS)(LHG), 2014 WL 997532
(D.N.J. Jan. 6, 2014) (Goodman, Mag.) (finding arguments not made in original invalidity
contentions were waived); Anascape, Ltd. v. Microsoft Corp., C.A. No. 9:06-CV-158, 2008 WL
7180756, at *1-4 (E.D. Tex. May 1, 2008) (Clark, J.) (granting patentee’s motion to strike certain
invalidity contentions that merely generally referenced a prior art item without specifically
mapping aspects of the prior art reference to each element of the claim; denying motion of
accused infringer to amend its invalidity contentions to correct the deficiencies) (“Defendants’
invalidity contentions simply assume that Anascape can guess what controllers correspond to

which disclosed prior art reference. Allowing such a ‘mix-and-match’ [invalidity] contention

3
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disclosure game to stand would encourage violation of the rules and discourage the voluntary
exchange of information.”). Rather than abide by its obligations under the Local Patent Rules
and Scheduling Order, Actavis purports to “reserve” many “rights” such as to rely on prior art it
has failed to identify in its contentions. See, e.g., AIC at 18. It has waived any “right” to do so
and cannot rely on arguments or prior art not set forth in its contentions. Similarly, by failing to
satisfy the requirement of L. Pat. R. 3.3(b) to “expla[in] why the prior art renders the asserted
claim obvious, including identification of [specific] combinations of prior art,”, and instead
listing only dozens to hundreds of potential prior art combinations, Actavis has waived any
argument regarding specific combinations of prior art not explicitly disclosed and explained.
The Scheduling Order and Local Patent Rules do not require Plaintiffs to respond to the
265-page narrative document entitled “Defendant Actavis Laboratories Fl, Inc.’s Preliminary
Invalidity Contentions” (“AIC” or “Actavis Invalidity Contentions”) that accompanied the claim
charts served by Actavis. Nonetheless, Plaintiffs address below certain misleading or incorrect
statements in the Actavis Invalidity Contentions and provide context for the accompanying
validity claim charts. By not addressing any assertion made in the Actavis Invalidity
Contentions, Plaintiffs do not hereby waive any rights or arguments with respect to such

. 1
assertion.

! Additionally, Actavis cites a multitude of alleged prior art references within the narrative document as anticipating
and/or rendering obvious the claims of specific asserted patents without any further discussion of the alleged
invalidating disclosures of these references either within the relevant section of the narrative document or within the
relevant claim chart. See, e.g., AIC at 20-22 (listing Ansel, Gould, Grant, EP 04776104, App. No. 12/078,955,
Orenitram® — Highlights of Prescribing Information, and Tyvaso® and Tyvaso® Label as invalidating the *070
patent without any further explanation of their alleged invalidating disclosures within the *070 patent narrative or
claim chart); see also id. at 71-72 (listing Vizza as prior art to the *070 patent and summarizing its disclosures
without any explanation of how these disclosures allegedly invalidate the 070 patent); id. at 64, n.5 (citing U.S.
Patent No. 6,054,486 in a single footnote without any indication of whether Actavis contends this reference is prior
art). Accordingly, Actavis has waived its ability to rely on such references to invalidate the relevant asserted patents.

4
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Moreover, in its Invalidity Contentions, Actavis included lengthy statements and stances
regarding the purported legal standards. Those statements and stances were not required by the
rules. Accordingly, Plaintiffs need not respond to Actavis’s characterizations of the relevant law,
which are inaccurate and misleading in any event. Plaintiffs do not hereby waive any rights or
arguments with respect to Actavis’s purported legal standards and related arguments and will
respond to such matters as necessary in accordance with the Scheduling Order.

I THE ASSERTED CLAIMS OF U.S. PATENT NO. 8,497,393 ARE VALID?

A. The Scope and Content of the Alleged Actavis Prior Art

Actavis cites a number of references in its Invalidity Chart, without reference or
explanation as to what limitation is purportedly met by such references. The discussion below
highlights certain representative sections of these and related references to show that their actual
teachings do not support Actavis’s anticipation and/or obviousness arguments. Plaintiffs reserve
their rights to rely upon other sections of these references and/or additional references to support
Plaintiffs’ contentions that none of these references, whether considered alone or in combination
anticipate and/or render obvious the asserted *393 patent claims, and to more fully expand its
contentions during the course of factual and expert discovery in this case. Plaintiffs do not admit

that any of Actavis’s references actually constitute relevant or enabling prior art and also reserve

Nonetheless, Plaintiffs have addressed certain misleading or incorrect statements in the Actavis Invalidity
Contentions regarding such references. By not addressing references not discussed in the Actavis Invalidity
Contentions, Plaintiffs do not hereby waive any rights or arguments with respect to such references should Actavis
later be permitted to rely on them.

? In addition to the analysis provided in this section and the appended claim chart (i.e., Exhibit A) discussing the
validity of the 393 patent and rebutting Actavis’s Invalidity Contentions and Invalidity Chart, Plaintiffs further
incorporate by reference their arguments and analysis in favor of patentability of the 393 patent presented in
IPR206-00006. In particular, Plaintiffs incorporate by reference the following from Steadymed Ltd. v. United
Therapeutics Corp., IPR2016-00006 (P.T.A.B.): 1) Patent Owner Preliminary Response; 2) Patent Owner Response;
3) Declaration of Robert M. Williams, Ph.D.; and 4) Declaration of Robert R. Ruffolo, Jr., PhD.

5
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the right to antedate or otherwise remove any of Actavis’s alleged prior art. Plaintiffs’ response
to Actavis’s anticipation and obviousness arguments regarding the *393 patent can be found
herein and in the accompanying claim chart, attached as Exhibit A hereto. In addition, Plaintiffs
provide below additional background information and explanation as to why (a) the prior art
identified by Actavis neither anticipates nor renders obvious the claims of the *393 patent; and (b)
why the Asserted Claims are not invalid based upon Actavis’s other invalidity arguments.

B. Prosecution History of the 393 Patent

During prosecution of the *393 patent, the USPTO considered and rejected many of the
same arguments and prior art as those in Actavis’s Invalidity Contentions. As discussed further
below, the USPTO already considered and found that the *393 patent was patentable over the
same arguments Actavis now makes. The prior art Actavis cites, even if enabling and not
cumulative to the art of record, does not refute the USPTO’s reasons for allowance.

C. The Asserted Claims of the 393 Patent Are Not Anticipated

The Asserted Claims are not anticipated because no single, enabling reference identified
by Actavis discloses each and every element of the claimed invention. Actavis’s Invalidity Chart
does not specify which references allegedly anticipate the *393 patent, but Actavis’s narrative
identifies the *117 Patent’, Moriarty et al., the Intramolecular Asymmetric Pauson-Khand
Cyclization as a Novel and General Stereoselective Route to Benzindene Prostacyclins:
Synthesis of UT-15 (Treprostinil), J. Org. Chemistry., 69(6), 1890-1902 (2004) (“Moriarty
2004”), United Therapeutics’ own Remodulin® drug product, and U.S. Patent Publication No.

2005/0085540 (April 2005) (“Phares 2005”) in its anticipation section. Actavis’s contentions

? For the purposes of these Responses, Plaintiffs adopt the shortened prior art reference labels outlined in Actavis’s
Invalidity Contentions.
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provide very limited detail as to why such references anticipate the claims other than the
allegation that treprostinil was disclosed in each. The fact that each reference discloses
treprostinil or salts of treprostinil does not mean that the claims of the asserted patents are
anticipated. Indeed, the USPTO reviewed many references that disclosed treprostinil (including
each of the published documents Actavis cites) and allowed the claims. The mere disclosure of
treprostinil cannot anticipate the claims. Specifically, the 393 patent discloses a different and
more pure treprostinil product with less impurities than the prior art. Indeed, during prosecution,
the "393 patent was initially rejected by the examiner in view of the Moriarty 2004 reference
(which discloses the same synthesis as the *117 patent) and the examiner subsequently allowed
the claims over the reference because the products were different. 393 Patent File history,
Oftice Action dated May 15, 2013 (UTC_WAT 00001593-1598); Office Action Response dated
June 5, 2013 (UTC_WAT 00001603-1611); Notice of Allowance dated June 12, 2013
(UTC_WAT 00001626-1631). Additionally, the specification of the 393 patent details many of
the differences of the 117 patent and Moriarty 2004 (identified as “Former Process”) as
compared to the *393 patent in Example 6 which is incorporated herein. 393 patent, col. 15, 1.
1-col. 17,1. 25.

As an initial matter, Plaintiffs note that the synthesis disclosed in the *117 patent and
Moriarty 2004 are essentially the same (together “the Moriarty references”). See 117 patent, col.
7-10; Moriarty 2004 at 1894-96. Additionally, the Remodulin® treprostinil products, on sale
prior to the priority date of the 393 patent, were also made by the *117 patent process. For
example, in a document entitled “Treprostinil Drug Substance Impurities,” all of the
development lots through commercial lots of treprostinil up to March 2004 are compared, which

includes lots made by Moriarty references’ process. See UTC-Sand-Rem00334054-057 and
7
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UTC-Sand-Rem01156295-302; see also, UTC-Sand-Rem00062013. Other documents also
indicate the types of impurities present, level of impurities, yields and other information about
these and other lots made by the Moriarty references’ process. See, e.g., UTC-Sand-
Rem00001712-741;, UTC-Sand-Rem00804699-707; UTC-Sand-Rem00804711-718; UTC-Sand-
Rem00804722-730; UTC-Sand-Rem00804744-753; UTC-Sand-Rem00804800-809; UTC-Sand-
Rem00804780-790;, UTC-Sand-Rem00804838-848; UTC-Sand-Rem00804867-881; UTC-Sand-
Rem00956861-956878; UTC-Sand-Rem01085875-877; UTC-Sand-Rem01086040-042; UTC-
Sand-Rem01086341-342; UTC-Sand-Rem01086357-359; UTC-Sand-Rem01086816-817; UTC-
Sand-Rem01093970-971; UTC-Sand-Rem01093976-977, UTC-Sand-Rem01094378-379; UTC-
Sand-Rem01095090-091; UTC-Sand-Rem01102329-330;, UTC-Sand-Rem01102331-357; UTC-
Sand-Rem01102368-369; UTC-Sand-Rem01102372-427; UTC-Sand-Rem01104987-5002;
UTCSand-Rem01110528-529; UTC-Sand-Rem01110865-867; UTC-Sand-Rem01117288;
UTCSand-Rem01111355-357; UTC-Sand-Rem01117901-906; UTC-Sand-Rem01117910-912;
UTCSand-Rem01118722-727; and UTC-Sand-Rem01126018-020. Still other documents show
that the batches made by the *393 patent process have a better average impurity profiles as well
as less total impurities. See, e.g., UTC-Sand-Rem01107146-1107214; UTC-Sand-
Rem00794084-794229. Indeed, none of the alleged prior art specifies the level of purity or
minimal level of impurities that the 393 patent provides.

Additionally, the FDA accepted a new purity specification when United Therapeutics

implemented the inventions of the 393 patent. For example, a process validation report

* The documents cited here for batches of treprostinil made by the Moriarty references process and by the 393
patent process are illustrative examples. Discovery in this case is in the early stages and expert discovery has not
started. Thus, Plaintiffs reserve the right to cite additional documents showing information on batches made by each
process to further support the fact that the products of the two processes are different.
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(Protocol No. “VAL-00131”) states that it applies to “production of treprostinil diethanolamine
intermediate (UT-15C-I), a chemical intermediate used for the production of active
pharmaceutical ingredients treprostinil (UT-15) and treprostinil diethanolamine (UT-15C).”
Validation Report at 8 (UTC-Sand-Rem000092436-449). This validation report also shows that
each of steps (a)-(c) of the claims of the 393 patent are carried out in this new process. Id. At 5-
7.

A Process Optimization Report also provides results for batches resulting from step (d) of
the claims of the 393 patent, which was performed on specific batches of the diethanolamine
salt intermediate produced by steps (a)-(c) that are referenced in the Validation Report. Process
Optimization at p. 2 (UTC-Sand-Rem01104769-779) (compare batch numbers of Validation
Report at p. 4). The Process Optimization Report also states that “diethanolamine salt (UT-15C
intermediate) of UT-15 is converted to UT-15 [treprostinil] by an acid-extraction removal of the
diethanolamine to give UT-15 [treprostinil] . . . .” The percent yield and purity levels of the final
treprostinil product are compared to the former process therein, further demonstrating the
differences that result in the final treprostinil product when all of steps (a)-(d) of the *393 patent
are performed. Process Optimization Report at 3.

Additionally, a letter from United Therapeutics to the FDA, which references the

Validation Report, states as follows:
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Validation Report at 2. The Validation Report further states:

In all lots, the total unidentified impurity level (%6AUC) decreased from triol to

=
O
i
i
A
=
[omgl
:

o

e
8
o

Id. at 3. Finally, this FDA Letter states that, when the new process was implemented, “it was
observed that the purity of the treprostinil improved close to 100%,” and the letter proposes that
“the range of the specification for the HPLC assay for treprostinil be shifted from 97-101% to
98-102% so that it is centered at 100%.” Id. at 3-4. The FDA subsequently approved United
Therapeutics’ proposed implementation of the *393 patent process and the increased purity
standard. FDA Approval Letter, UTC-Sand-Rem00087652-53.

Because the product produced by the 393 patent is superior, inter alia in impurity
profiles, purity, yields and other characteristics of the product, it is not anticipated or rendered
obvious. See, e.g., Abbott Labs. v. Sandoz, Inc., 566 F.3d 1282, 1308 (Fed. Cir. 2009) (Newman,
J., dissenting) (“The facts of Thorpe did not concern the exception and expedient where process
terms are invoked to describe a new product of complex structure. This exception is rarely
invoked. The general rule requiring claims to have a process-free definition of the structure of a
new product accommodates most inventions. Some recent exceptions are seen in emerging
aspects of biotechnology.”); see also Scripps Clinic & Research Found. v. Genentech, Inc., 927
F.2d 1565 (Fed.Cir.1991) (process to obtain a “highly purified and concentrated” product that
was “largely free of contaminants,” was not anticipated by previous disclosure of the product),
overruled on other grounds by Abbott Labs v. Sandoz, Inc., 566 F.3d 1282 (Fed. Cir. 2009); see

also Steadymed Ltd. v. United Therapeutics Corp., IPR2016-00006, Paper 8, (Jan. 14, 2016
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P.T.A.B.) (Patent Owner Preliminary Response) (providing further analysis and evidence that the
product produced by the *393 patent is superior to the alleged prior art and thus not anticipated or
obvious); id. at Paper 39 (Jul. 13, 2016 P.T.A B) (Patent Owner Response) (same); id. at EX2020
(Jul. 13., 2016 P.T.A.B) (Declaration of Robert M. Williams, Ph.D.) (same); id. at EX2022 (July
13, 2016 P.T.A B) (Declaration of Robert R. Ruffolo, Jr., PhD) (same). If the process for
producing a product according to a product-by-process claim imparts distinctive structural or
functional characteristics to the product, those characteristics must be evaluated when
considering patentability. See In re Garnero, 412 F.2d 276, 279 (C.C.P.A. 1979); see also
Amgen Inc. v. Hoffmann-La Roche Lid., 580 F.3d 1340, 1364, 1367, 1370 (Fed. Cir. 2009)
(noting that the structural and functional differences do not need to be explicitly claimed in order
to be patentable); United Therapeutics Corp. v. Sandoz, Inc., Civ. Nos. 12-1617, 13-316, 2014
U.S. Dist. LEXIS 121573, at *140-149 (D.N.J. Aug. 29, 2014) (finding that the *117 patent was
not anticipated by prior art disclosures of treprostinil due to a differentiating structure implied by
the claimed process). Actavis fails to provide any evidence that the alleged prior art products
and the 393 patent’s product are structurally and functionally the same. Additionally, early
syntheses of treprostinil by the Moriarty references’ process yielded less pure products in terms
of impurities, yield, and other analytical data.

With respect to the Phares 2005 reference, it does not disclose what starting treprostinil
material is used and therefore cannot anticipate (explicitly or inherently) the final treprostinil
product of the 393 patent because each method of producing treprostinil would contain its own
distinct impurity profile. In fact, the process by which a treprostinil product is made will affect
the impurity profile and total amount of impurities in the final product. United Therapeutics,

2014 WL 4259153 at 53-55. Accordingly, Actavis cannot establish anticipation based on a
11
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teaching of any treprostinil salt product that does not also identify the source of its starting
treprostinil material. Indeed, Actavis fails to identify any specific purity in Phares 2005 that
would anticipate any claim of the *393 patent.

Claim 2 requires that the product have a purity of no less than 99.5%. Moriarty 2004 is
the only reference cited by Actavis that discloses a purity with at least 99.5%, but as previously
described, the product of the Moriarty 2004 reference is different and the USPTO explicitly
considered that claim in relation to the Moriarty 2004 reference and allowed the *393
patent. 393 Patent File history, Office Action dated May 15, 2013 (UTC_WAT _00001593-
1598); Office Action Response dated June 5, 2013 (UTC_WAT 00001603-1611); Notice of
Allowance dated June 12, 2013 (UTC_WAT 00001626-1631). Actavis provides no additional
citations or support for any other asserted claim. Therefore, the *117 patent, Phares 2005, United
Therapeutics’ Remodulin®, and Moriarty 2004 do not anticipate any claim of the 393 patent.

Further, dependent claims 2-8 and 10-22 are not anticipated by the cited references
because they depend from a novel base claim, as well as because they recite additional
limitations which further distinguish these claims over the prior art.

D. The Asserted Claims of the 393 Patent Are Not Rendered Obvious by
Actavis’s Alleged Prior Art

As noted above, Actavis, who bears the burden to prove invalidity by clear and
convincing evidence, has failed to provide “a chart identifying where specifically in each alleged
item of prior art each limitation of each asserted claim is found.” L. Pat. R. 3.3(c). Accordingly,
Actavis has waived any argument that any limitation of any claim of the 393 patent is found in

the prior art.
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Actavis provides no specific obviousness combination in its Invalidity Chart. Actavis’s
narrative identifies a laundry list of alleged obviousness combinations having hundreds of
permutations, failing both to “expla[in] why the prior art renders the asserted claim obvious” and
to provide “[a] chart identifying where specifically in each alleged item of prior art each
limitation of each asserted claim is found.” L. Pat. R. 3.3(b). Specifically, Actavis alleges
the "393 patent’s claims would be rendered obvious by various combinations of one or more of
the Moriarty references in various combinations with one or more of Monson, Advanced Organic
Synthesis, Methods and Techniques, (1971) (“Monson”), Eliel, Stereochemistry of Organic
Compounds, (1994) (“Elliel”), Jones, Organic Chemistry, 2" Ed. 2000 (“Jones™), Japanese
Patent App. No. 56-1222328A, September 1981 (“Kawakami™), Ege, S., Organic Chemistry
Second Edition, (1989) (“Ege”), and/or U.S. Patent Publication No. 2005/0165110 (“Wade”).
AIC at 55-56. Nevertheless, despite using language that could suggest hundreds of potential
combinations, Actavis provides no analysis as to why or how a person of ordinary skill in the art
(“POSA”) would make even one of these listed combinations. Actavis’s narrative is merely a
meandering recital of various disclosures in the prior art—including the reliance on references
not listed in any proposed combinations—without any effort made to put forward a prima facie
case of why or how a POSA would take these teachings to arrive at the process for making the
highly pure treprostinil claimed by the *393 patent, or whether a POSA would even have a
reasonable expectation of success in doing so. Accordingly, Actavis has waived its obviousness
defenses because they have failed to recite even one prima facie case of obviousness. See, e.g.,
Horizon Pharma AG v. Watson Labs. Inc. C.A. No. 13- 5124, 2015 U.S. Dist. LEXIS 80853, at
*14-18 (D.N.J. Feb. 24, 2015) (denying defendant’s motion to amend its contentions, finding

that the Defendant had not acted “diligently” and noting that the Local Rules “require parties to
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crystallize their theories of the case early in the litigation and to adhere to these theories once
they have been disclosed”) (citing Nova Measuring Instruments Ltd. v. Nanometrics, Inc., 417 F.
Supp. 2d 1121, 1122-23 (N.D. Cal. 2006)). Regardless, none of the references cited by Actavis,
alone or in combination, would render obvious any claim of the 393 patent.

First, Actavis’s contentions regarding the alkylation and hydrolysis steps do not advance
their obviousness allegations. For example, Actavis cites McManus for the contention that
alkylation using chloroacetonitrile and subsequent hydrolysis to a carboxylic acid was known,
but fails to indicate how this is relevant to the obviousness analysis because the 393 patent itself
references disclosures that demonstrate those same steps—such as the 117 patent and Moriarty
2004—and the USPTO already considered and found that the 393 patent was distinguishable
over those disclosures. See AIC at 46-48; *393 Patent at col. 1, 1l. 22-28; *393 Patent File history,
Office Action dated May 15, 2013 (UTC_WAT 00001593-1598); Office Action Response dated
June 5, 2013 (UTC_WAT 00001603-1611); Notice of Allowance dated June 12, 2013
(UTC_WAT 00001626-1631). Further, Actavis cites Lin and Aristoff, but these references fail
to even disclose treprostinil and discuss other prostaglandins not related to the product of
the "393 patent. Indeed, most the references identified in Actavis’s Invalidity Chart do not
disclose treprostinil.

Second, Actavis cites several references discussing “purification” steps, but Actavis fails
to identify how or why any of these references would be used by a person of skill in the art to
further purify and optimize the existing prior art treprostinil to arrive at the claims of the 393
patent, and fails to discuss whether a person of skill in the art would have a reasonable

expectation of success in doing so. See AIC at 46-48.
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Specifically, Actavis cites Monson, Arumugan et al., 4 New Purification Process for
Pharmaceutical end Chemical Industries, Organic Process Research and Development 2005
(“Arumuguan”) and Yu et al., Novel Synthetic Route of a Pivotal Intermediate for the Synthesis
of la-Methyl Carbapenem Antibiotics, Organic Process Research & Development 2006 (“Yu”)
for the fact that “column chromatography is not favored for large-scale production,” cites
Monson and Harwood to support its allegations that the use of crystallization and
recrystallization as a purification technique was well-known, and similarly cites Eliel and Jones
to show that “carboxylate ammonium salts are formed from adding a carboxylic acid with an
amine and that those salts can be purified by recrystallization.” See AIC at 47. Actavis then
asserts that “a POSA would have been motivated to [modify the prior art synthesis of treprostinil
utilizing column chromatography] by applying an obvious form of purification, salt
crystallization, to form known salt forms of treprostinil.” Actavis’s assertion fails for several
reasons. As examples, Actavis fails to provide any evidence, or indeed argue, that the
substitution would have been expected to result in the highly pure treprostinil claimed in the 393
patent, and Actavis fails to discuss whether crystallization/recrystallization would even address
the issues as to why column chromatography is allegedly not favored in large-scale production.
See KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 418 (2007) (a claim is not proved obvious
merely by demonstrating that something was possible or known in the prior art).

Additionally, Actavis has failed to show that step (c) of the 393 patent would necessarily
lead to the same final product if made from different starting treprostinil materials than that made
from steps (a) and (b). The process by which a treprostinil product is made will affect the
impurity profile and total amount of impurities in the final product. United Therapeutics, 2014

WL 4259153 at 53-55. During prosecution, United Therapeutics demonstrated that the final
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treprostinil product from the *393 patent is physically different than that of the Moriarty
references. Thus, even if the Moriarty references’ treprostinil products were used as a starting
point, Actavis has failed to provide any evidence that, if step (c) was somehow obvious to apply,
that the resulting treprostinil product would necessarily be the same as the products claimed in
the *393 patent. For example, the declaration of Dr. Walsh submitted during original prosecution
shows that certain impurities in representative examples are reduced below detectable amounts
by step (c), while others are still present in detectable amounts, such as treprostinil stereoisomer
3AU90. ’393 Patent File History at 346-350. Both the type of impurity, as well as the relative
amount of that impurity in the starting treprostinil material, may impact the impurity profile of
the final product after step (¢), yet there is absolutely no disclosure of any specific impurities or
total amount of impurities by Actavis on this point.

Actavis also cites Sorrell, Wiberg, Schoffstall, and Pavia, but each only provides a
general description of purification techniques with absolutely no mention of any benzindene
prostacyclin analogue or treprostinil itself. See AIC at 48, 49. In fact, most of Actavis’s
purification references do not disclose treprostinil, prostacyclin analogues, or preferred methods
of purification for such substances. And instead of providing a specific method of purifying
complex molecules such as prostacyclin analogues, Actavis’s cited references largely provide a
general description of purification techniques with absolutely no mention of any benzindene
prostacyclin analogue or treprostinil itself. Moreover, Actavis fails to provide any detail on how
or why a person of ordinary skill in the art would look to very basic and sometimes decades old
references to determine how to make the highly pure product produced by the 393 patent or

have any reasonable expectation of success in doing so.
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Third, Actavis also cites the 2005 Physician’s Desk Reference, Burk, Ohno, and
Priscinzano for the contention that the diethanolamine salt was known and preferred. See AIC at
49. But the asserted claims of the *393 patent do not all require specifically that carboxylic
ammonium salts are formed from carboxylic acids and amines and do not specifically require the
diethanolamine salt. Contrary to Actavis’s arguments, these references only show very general
information that is not directed towards benzindene prostacyclin analogues, much less
treprostinil. Indeed, a person of ordinary skill in the art would not have considered these
additional basic references to improve the product of the existing prior art treprostinil products
and would not have a reasonable expectation of success in combining these very basic references
with known syntheses of treprostinil.

Fourth, Actavis cites Wade to show that physiologically acceptable salts of treprostinil
include salts derived from bases such as ammonia, N-methyl-D-glucamine, magnesium, arginine,
and lysine. AIC at 49. Once again, however, Actavis fails to provide any detail as to how this is
relevant to the obviousness of the asserted claims.

Fifth, Actavis also cites Phares 2005, Kawakami, and Ege for the proposition that steps (c)
and (d) of the *393 patent were obvious. None of these references, however, disclose steps (c) or
(d) as claimed in the 393 patent. Specifically, Actavis alleges that it would have been obvious
to a person of ordinary skill in the art to contact “a carboxylic acid of a prostacyclin derivative,
such as treprostinil, with a base to form a salt” and that this salt “can be further precipitated and
purified” or dissolved into its fee-acid form. See AIC at 50. These references alone or in
combination, however, do not establish that the 393 patent’s claims were obvious.

Actavis apparently cites Phares 2005 at page 48 for teaching step (c); however, the cited

portion merely describes an example of how to make treprostinil diethanolamine from a starting
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material of treprostinil acid, but provides no detail whatsoever about how the starting treprostinil
acid was made or where it comes from. Similarly, Actavis cites Phares 2005 at pages 85-93 (see
AIC ’393 Claim Chart at 2) as relevant, but these portions describe a clinical study of sustained
release capsules and tablets of treprostinil diethanolamine and to a polymorph characterization
study of treprostinil diethanolamine. Again, there is no indication in this portion of Phares 2005
what process was actually used to make the starting “treprostinil acid” for the treprostinil
diethanolamine. And, as discussed above, Phares 2005 fails to disclose the synthetic route or
purity of the claimed treprostinil product. However, the process by which a treprostinil product
is made will affect the impurity profile and total amount of impurities in the final product. See
United Therapeutics, 2014 WL 4259153 at *53-55. Accordingly, by failing to show that
performing step (c) on a starting treprostinil material, which has a different impurity profile than
a starting treprostinil material made by performing steps (a) and (b) of the asserted claims, would
necessarily lead to an identical product, Actavis’s arguments relating to obviousness over Phares
2005 necessarily fail.

Regarding Kawakami, Actavis has failed to establish that the *393 patent is obvious over
any Kawakami combination. Simply put, Kawakami is directed to entirely different compounds
with entirely different impurity profiles than the “393 patent. The alleged “prostacyclin
compound” disclosed in Kawakami is a two ring structure, yet the core three ring structure of
treprostinil is key to its pharmaceutical usefulness (United Therapeutics, 2014 WL 4259153 at
*4-5) and is also present in every structure of every step of the *393 patent. See, e.g., 393 patent

claim 1.
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Indeed, nothing in Kawakami comes close to even addressing the treprostinil product of
the ’393 patent much less how a skilled artisan would or would not go about synthesizing or
purifying the product. Thus, a skilled artisan would have had no motivation to combine
Kawakami with, for example, Phares or the Moriarty references, and would have had no
reasonable expectation of success of obtaining the same high purity treprostinil product of
the "393 patent. Additionally, to the extent Actavis is alleging that Kawakami could remedy the
deficiencies of the prior art treprostinil compounds (e.g., Moriarty references compounds) to
disclose the impurity profile of the claimed treprostinil products, Actavis has failed to establish a
motivation to combine or reasonable expectation of success of forming a salt of the prior art
treprostinil compounds with a purity profile of the products in the claims.

Indeed, Actavis offers no basis from which to draw any conclusion about whether an
impurity reduction step in Kawakami would possibly have any relevance to a process to
synthesize and or purify a totally different structure such as treprostinil. To illustrate this point
further, Kawakami is directed to purifying E- and Z-isomers of “prostacyclin compounds” from

one another. In order for the E- and Z-isomers to exist, the “prostacyclin compound” must have
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an alkene. Treprostinil, on the other hand, contains no mixture of E/Z isomers. In fact, it cannot
because it does not contain an alkene capable of E/Z isomerization. Actavis has failed to provide
a factual basis as to how or why the separation of E/Z isomers of an alkene would provide a
motivation to combine or reasonable expectation of success in a compound not containing an
alkene capable of E/Z isomerization, such as treprostinil. For these reasons, a skilled artisan
would have no motivation to look at Kawakami in order to arrive at the claimed invention of

the ’393 patent.

Similarly, Ege provides no additional support for Actavis’s obviousness contentions. Ege
is merely an undergraduate chemistry textbook with only generalized descriptions of carboxylic
acids and related synthetic procedures, and discloses nothing about any prostacyclin derivative,
much less treprostinil free acid. Indeed, Ege fails to disclose anything about the synthesis of
pharmaceuticals at all. Ege merely shows it was known to form a free acid from treatment of the
corresponding carboxylate salt with a strong acid, but this fact alone provides no reason why a
skilled artisan, based on any reference, would conduct a “carboxylate salt formation and
regeneration of the neutral carboxylic acid” step with a reasonable expectation of obtaining the
claimed products of the *393 patent’s claims. In fact, Ege actually suggests this “carboxylate salt
formation and regeneration of the neutral carboxylic acid” step would be relatively useless as a
means for purifying treprostinil. See Ege at 8 (stating that the “properties of carboxylic acids are
useful for separating them from reaction mixtures containing neutral and basic compounds,”
which is irrelevant to the claimed treprostinil process). Thus, Ege would not create an
expectation of success for separating one carboxylic-acid compound (e.g., treprostinil free acid)
from other carboxylic-acid containing compounds (e.g., different stereoisomers of treprostinil

free acid).
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In reviewing Actavis’s invalidity contentions, it is evident that Actavis misunderstands
the claims of the 393 patent. For example, the claimed invention is not the discovery that
carboxylic acids react with bases, but rather that compounds of Formula (I), and in particular
treprostinil or a salt thereof, can be obtained with a superior purity profile compared to the prior
art. Specifically, performing step (c¢) on a product which resulted from steps (a) and (b) provided
a product with reduced impurities—which was not disclosed in the Moriarty references and
resulted in a significant improvement in the treprostinil product being made at the time of
invention. In fact, during prosecution of the 393 patent established the impurity profile of
the "393 patent claims is different from the impurity profiles of Moriarty 2004. See 393 Patent
File History, Office Action Response dated June 5, 2013 (UTC_WAT _00001603-1611). Actavis
appears to argue that the salt formation step would have been obvious to reduce or remove acidic
or basic impurities, but each of these reduced or removed impurities are neither strongly acidic or
basic as each are either diastereomers of treprostinil—which is very weakly acidic—or similarly
neutral ester and triol impurities. The 393 patent therefore not only reduced the weakly acidic
impurities present from the Moriarty process, but also unexpectedly reduced or eliminated
nonacidic impurities as well. Thus, even under Actavis’s erroneous understanding, it was
unexpected that the salt formation step would remove these additional impurities.

Finally, Actavis fails to address the distinctive structural and functional characteristics of
the product produced by the "393 patents claims. If the process for producing a product
according to a product-by-process claim imparts distinctive structural or functional
characteristics to the product, those characteristics must be evaluated when considering
patentability. See In re Garnero, 412 F 2d at 279; see also United Therapeutics Corp. v. Sandoz,

Inc., 2014 U.S. Dist. LEXIS 121573 at *140-149 (finding claims directed to producing a
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treprostinil product valid over prior art disclosures of treprostinil due to the structural and
functional differences of the product produced by the claims). Because Actavis failed to provide
any evidence that the alleged prior art products—alone or modified by the teachings of other
references—and the *393 patent’s product are structurally and functionally the same, Actavis’s
obviousness contentions fail.

In sum, Actavis fails to identify how or why a person of ordinary skill in the art would
look to the twenty-seven references to make the very pure treprostinil product claimed in
the "393 patent or have a reasonable expectation of success in doing so. Thus Actavis has failed
to demonstrate essential pieces of a prima facie case of obviousness, and thus has failed to
clearly and convincingly show that >393 patent is invalid. See In re Cyclobenzaprine
Hydrochloride Extended-Release Capsule Patent Litig., 676 F 3d 1063, 1069 (Fed. Cir. 2012),
cert. denied, 133 S. Ct. 933, (U.S. 2013) (citing Procter & Gamble, 566 F.3d at 994) (To prove
that a patent is obvious, a party must demonstrate “that a skilled artisan would have had reason to
combine the teaching of the prior art references to achieve the claimed invention, and that the
skilled artisan would have had a reasonable expectation of success from doing so0.”). Instead,
what Actavis has presented is a case of hindsight, by using the teachings of the patent as a
blueprint to pick and choose from the prior art. See Graham v. John Deere Co., 383 U.S. 1, 36

(1966) (warming against a “temptation to read into the prior art the teachings of the invention in

[13) 299

issue” and instructing courts to “’guard against slipping into use of hindsight’”); see also State
Industries, Inc. v. A.O. Smith Corp., 221 U.S.P.Q. (BNA) 958, 973 (M.D. Tenn. 1983), affd in
part, rev'din part, 751 F.2d 1226 (Fed. Cir. 1985) (an infringer's need to cite a large number of
prior art references can indicate to a court that the invention was novel and not obvious.).

Moreover, there would have been no legitimate reason or motivation for a skilled artisan at the
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time of invention to combine the cited references, and these references, alone or in combination,
do not render the claims obvious.

1. The Dependent Claims Are Further Patentably Distinct Due to Their
Additional Limitations

Claims 2-8 and 10-22 are nonobvious over the cited references because they depend from
valid base claims as well as because they recite additional limitations which further distinguish
these claims over the prior art.

For example, Claims 6, 10, 15, and 21-22 are to the free acid of Formula (I) or
treprostinil. As mentioned above, all of Actavis’s alleged combinations of prior art start with a
Moriarty process reference. The free acid treprostinil in the Moriarty process was analyzed by
United Therapeutics, and representative samples were found to contain a different impurity
profile.

As explained previously, the claimed free-acid compounds, including treprostinil,
produced by the processes of claims 6, 10, 15, and 21 provided a new product that induced FDA
to adopt a new purity standard for treprostinil free acid due to the excellent purity of the final
product. Furthermore, United Therapeutics demonstrated that treprostinil free acid made by the
claimed methods provided a compound without many of the impurities included in the free acid
treprostinil of the Moriarty references processes, including the two different stereoisomers of
treprostinil.

The prior art does not provide a reason that a skilled artisan would include a “carboxylate
salt formation and regeneration of the neutral carboxylic acid” step. For example, Phares 2005

merely discloses forming a salt from treprostinil free acid of undisclosed origin. There is no
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suggestion that this salt should then be converted back to the free acid (e.g., there is no
suggestion of using the salt formation as a purification method).

As discussed above, the impurities in representative examples of the Moriarty process
include two different stereoisomers of treprostinil free acid. The prior art identified by Actavis,
i.e., Ege, however suggests that a “carboxylate salt formation and regeneration of the neutral
carboxylic acid” step would not remove these compounds from the product. Thus, a skilled
artisan looking to make the free acid product of claims 6, 10, 15, and 21-22, such as treprostinil
free acid, would have understood the Moriarty references combined with the Actavis prior art
(e.g., Phares 2005 and Ege) to suggest simply making the treprostinil free acid product of the
Moriarty references, and not undergoing the additional time and expense of a “carboxylate salt
formation and regeneration of the neutral carboxylic acid” step. In fact, at least one Actavis prior
art reference, Ege, actually teaches away from the usefulness of this step.

In sum, even though Actavis cites prior art (e.g., Phares 2005) that allegedly discloses
forming a salt from treprostinil free acid, and prior art (e.g., Ege) that generally discusses that
carboxylate salt formation was known in the art, there would have been no motivation or
expectation of success in using these teachings on the already-formed free acid disclosed in the
Moriarty references, and Actavis has failed to establish that a skilled artisan would have carried
out steps necessary to inherently obtain the claimed products. Thus, Actavis fails to establish

prima facie case that claims 6, 10, 15 and 22 are invalid as obvious.
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2, Secondary Considerations’

Actavis has not established a prima facie case of obviousness. Thus, Plaintiffs are not
obligated to provide evidence of objective indicia of non-obviousness. Nonetheless, objective
indicia of non-obviousness provide strong evidence that the claims of the 393 patent are not
obvious and, in fact, represent a surprising solution to a serious problem of minimizing
potentially hazardous impurities and providing a safer and purer treprostinil product.

a) Long-Felt Need

At the time of the invention, there was a long-felt need to have a shorter, more efficient
synthesis to produce treprostinil in a more pure form and in a cost-effective manner with fewer
impurities. Treprostinil has five chiral centers resulting in 32 possible stereoisomers so the
potential for sterecisomeric impurities is high and only the treprostinil stereoisomer has the
desired pharmaceutical effect. United Therapeutics, 2014 WL 4259153 at *2-3. Treprostinil is
also a very potent drug so any stereoisomeric impurities would also potentially be potent and
could potentially have deleterious effects. /d. Thus, there was a need to reduce the amount of
impurities as much as possible and the product of the *393 patent further reduces impurities over
the previous treprostinil products made by the prior art.

b) Teaching Away
The prior art taught away from the invention claimed in the *393 patent as indicated

above and the accompanying charts.

> A brief summary of Plaintiffs’ contentions regarding these secondary considerations for each patent and citations
to representative supporting documentations appears herein. Plaintiffs reserve their rights to further develop these
contentions and expect to produce additional, non-privileged documents and information relevant to these issues
during the course of fact and expert discovery consistent with the scheduling order and local rules.
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c) Unexpected Results

The results of the claimed inventions in the 393 patent were unexpected. For example,
the use of a salt form of treprostinil to further purify the treprostinil acid in a cheaper and better
way than the previously used methods of purification was unexpected. Moreover, it was
unexpected that the salt purification step reduced not only diastereomeric impurities, but also
non-acidic impurities as well. Thus, a person of skill in the art would not have expected the
results of the >393 patent to be so successful.

d) Commercial Success

The *393 patent is used in the current production of Tyvaso®, Remodulin®, and
Orenitram®™ which all contain treprostinil. The inventions claimed in the >393 patent have
reduced the cost of making treprostinil and increased efficiency. Tyvaso®, Remodulin®, and
Orenitram® are commercially successful products. Tyvaso®™, Remodulin®, and Orenitram®
compete well against potential alternative products; for example, Remodulin® competes well
against alternatives such as Flolan. The commercial success of Tyvaso®, Remodulin®, and
Orenitram® are reflected in both gross sales figures and relevant market share. Specifically,
United Therapeutics made approximately $325.6million, $438.8 million and $463.1 million in
Tyvaso® revenues, representing 36 percent, 39 percent and 36 percent of total net revenues for
the years ended December 31, 2012, 2013 and 2014, respectively. United Therapeutics (2014),
10-K Report at p. 8, available at http://ir.unither.com/annuals-proxies.cfm. Also, United
Therapeutics made approximately $458.0 million, $491.2 million and $553.7 million in
Remodulin® revenues, representing 50 percent, 44 percent and 43 percent of its total net
revenues for the years ended December 31, 2012, 2013 and 2014, respectively. /d. at 6.

Orenitram® was launched in the US market in Q2 2014. It is expected that Orenitram® has the
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potential to reach $1 billion in annual sales. As of Q2 of 2016, Orenitram® sales grew by nearly
46% compared to the second quarter of 2015 and 470% since the second quarter of 2014 when
the product was first launched. For the first half of 2016 United Therapeutics’ sales of
Orenitram® exceeded $ 78 million. Upon approval by the FDA, United Therapeutics’ share price
went up by 14%. United Therapeutics will make available for inspection and copying
documents demonstrating the commercial success of Tyvaso®, Remodulin®, and Orenitram®.
e) Acclaim and Acknowledgement of Success

The invention claimed in the *393 patent has been praised and acknowledged by
researchers, clinicians, and patients as a breakthrough treatment for pulmonary hypertension.
United Therapeutics will make available for discovery documents reflecting this acclaim and
acknowledgement of success.

f) Copying

The non-obviousness of the 393 patent is evidenced by Actavis’s own actions. Actavis
seeks to copy the invention of the ’393 patent by offering a copycat version of Orenitram®. The
non-obviousness of the ’393 patent is additionally evidenced by the actions of several other
generic pharmaceutical companies who have attempted to copy Remodulin® and Tyvaso®. See,
e.g., United Therapeutics Corp. v. Sandoz, Inc., Civil Action No. 3:14-cv-05499-PGS-LHG
(D.N.J. 2014); United Therapeutics Corp. v. Teva Pharma, Civil Action No. 3:14-cv-05498-
PGS-LHG (D.N.J. 2014); United Therapeutics Corp. v. Watson, Civil Action No. 3:15-cv-
05723-PGS-LHG (D.N.J. 2015). As stated, above, the *393 patent product and process is

currently used in the production of Remodulin®, Tyvaso®, and Orenitram®™
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E. The Asserted Claims of the *393 Patent Are Not Invalid for Obviousness-
Type Double Patenting

Actavis’s entire obviousness-type double-patenting argument can be summarized as:
because the claims of the 117 patent, *311 patent, and the 393 patent are each directed to the
same chemical compound, treprostinil (and its pharmacologically acceptable salt form), then that
mere disclosure of treprostinil in the 117 and *311 patents necessarily renders obvious the
claims of the "393 patent. See AIC at 56-57. Actavis is wrong. As previously discussed, the
mere disclosure of treprostinil does not render obvious any claim of the ’393 patent.

Moreover, Actavis does not correctly apply the law on obviousness-type double patenting.
Inexplicably, Actavis recites the rule that obviousness-type double patenting requires that only
the claims of the prior art are compared to the asserted claims, but then ignores the rule’s
application and relies upon each patent being “directed to the product treprostinil and its
pharmacologically acceptable salt form”. See AIC at 57; see also Geneva Pharms., Inc. v.
GlaxoSmithKline PLC, 349 F.3d 1373, 1385 (Fed. Cir. 2003) (reciting the law for obviousness-
type double patenting). Nevertheless, the claims of the *393 patent are very different than the
claims of the *117 patent. Specifically, the 393 patent’s claims recite different process elements
from the *117 patent’s claims. Compare 117 patent cl. 1; with 393 patent cl. 1. For example,
the "117 patent’s claims require that treprostinil be stereoselectively produced using the source
limitations of starting enyne and cyclized intermediate. Further, the *117 patent claims do not
disclose steps (a), (b), (¢), or (d) of the 393 patent claims. Also, the *117 patent claims do not
disclose a product with at least 99.5% purity as required by claim 2 of the *393 patent. Actavis’s

contentions, however, gloss over the process elements of the claims, while providing no support
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for its apparent assumption that these process elements are irrelevant to an obviousness-type
double patenting analysis. This oversight alone is fatal to this invalidity defense.

Furthermore, not only are the claims of the 117 patent very different than the claims of
the ’393 patent, but also the patents’ resulting products are structurally and functionally different
from each other. For example, as described above, the *393 patent produces a treprostinil drug
product having a higher level of average purity, lower number of individual impurities, and is a
better product as compared to the drug product of the *117 patent. See supra discussion of
Moriarty References. Also, the *117 patent does not specifically disclose treprostinil
diethanolamine salt. See Astellas Pharma, Inc. v. Ranbaxy Inc., No. CIV.A.05 2563 MLC, 2007
WL 576341, at *5 (D.N.J. Feb. 21, 2007) (“Defendants have also not persuaded the Court that
the rule of anticipation, holding that an earlier claim to a species defeats a later claim to a genus
containing that species, controls the result in this case.”). Because the 393 patent’s treprostinil
product is structurally and functionally different from the *117 patent’s product, it is also
patentably distinct. See In re Garnero, 412 F 2d at 279; United Therapeutics Corp. v. Sandorz,
Inc., 2014 U.S. Dist. LEXIS 121573 at *140-149 (finding claims directed to producing a
treprostinil product valid over prior art disclosures of treprostinil due to the structural and
functional differences of the product produced by the claims).

Similarly inapposite are Actavis’s arguments as to the *311 patent. First, the 311 patent
is directed to a method of producing a crystalline salt of treprostinil. The *393 patent is directed
to an improved pure treprostinil produced by a novel method. As noted above in connection
with Phares 2005, which is a parent application to the asserted *311 patent, the starting
treprostinil material used in the *311 patent is not disclosed and therefore cannot anticipate

(explicitly or inherently) the final treprostinil product of the 393 patent because each method of
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producing treprostinil would contain its own distinct impurity profile. No specific purity or
method of synthesis is disclosed in the *311 patent that would render the claims of the *393
patent obvious.

Thus, the *117 patent does not render the claims of the *393 patent invalid for
obviousness-type double patenting.

F. The Asserted Claims of the 393 Patent Are Not Invalid for Lack of
Enablement or Lack of Written Description

Actavis claims that:

[TIf plaintiff contends that it would have required undue experimentation for a POSA to

apply the knowledge known to a POSA from the prior art to obtain the claimed methods

(for example it would have required undue experimentation to find particular bases or a

particular alkylating agent), the claims would then be invalid for lack of an enabling

description. To the extent that plaintiff contends that certain bases or reaction conditions,
for example, are unique and that undue experimentation would have been required to
practice the claimed method, the claims of the ’393 patent are not enabled or fail to meet
the written description requirement.
AIC at 60-61. Actavis conflates the distinct concepts of enablement, written description and
undue experimentation, and fails to sufficiently allege invalidity on these bases.

Enablement is met “when at the time of filing the application one skilled in the art,
having read the specification, could practice the invention without ‘undue experimentation.’”
Cephalon, Inc. v. Watson Pharm., Inc., 707 F.3d 1330, 1336 (Fed. Cir. 2013) (citing /n re Wands,
858 F.2d 731, 736-37 (Fed. Cir. 1988)). Therefore, the relevant inquiry as to whether “undue
experimentation” is required for purposes of determining enablement is measured from the
specification, not the “prior art procedures” as Actavis asserts. Further, whether undue
experimentation is required “is not a single, simple factual determination, but rather a conclusion
reached by weighing many factual considerations.” Id. Actavis fails to even contend relevant
factors related to {1} the quantity of experimentation necessary, {2} the amount of durection or
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guidance presented, (3} the presence or absence of working examples, (4) the nature of the
invention, {5) the state of the prior art, {6) the relative skill of those 1 the art, (7) the
predictability or ynpredictability of the art, and (8} the breadth of the claims. Accordingly,
Actavis has failed to even allege facts sufficient to establish by clear and convincing evidence
that the asserted claims of the “393 patent are not enabled. Moreover, one skilled in the art,
having read the specification, could practice the invention of the 7393 patent without undue
expertraentation given the clear teachings to make the more pure treprostinil product claimed.
Additionally, the test for sufficiency of written description is “whether the disclosure of
the application relied upon reasonably conveys to those skilled in the art that the inventor had
possession of the claimed subject matter as of the filing date.” Ariad Pharm., Inc. v. Eli Lilly &
Co., 598 F.3d 1336, 1351 (Fed. Cir. 2010). Actavis’s contentions are insufficient as to written
description because they fail to even allege that the disclosures of the 393 patent do not convey
to a POSA that United Therapeutics had possession of the claimed subject matter. Each of the
asserted claims of the 7393 patent fulfill the requirements of written description by conveying

that the inventors were in possession of the claimed subject matter as of the filing date.
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EXHIBIT A
UNITED STATES PATENT NO. 8,497,393"

A. Response to Actavis’s Invalidity Contentions — United States Patent No. 8,497,393

Claim Representative Deficiencies in Prior Art
Discl

A product comprising a compound of formula I | Actavis failed to provide a “chart identifying
R i where specifically in each alleged item of prior
T [ art each limitation of each asserted claim is

- Moy found.” L.P.R.3.3(c). Even though Actavis
w3 . . . . .. .

improperly lists claim 1 as a single limitation,

Plaintiffs response “follow[s] the order of

[Actavis’s] chart.”*®

CHOH R OO0

or a pharmaceutically acceptable salt thereof,
wherein said product is prepared by a process
comprising (a) alkylating a compound of
structure II with an alkylating agent to produce
a compound of formula III,

The Asserted Claims are not anticipated
because no single, enabling reference identified
by Actavis discloses each and every element of
the claimed invention.

Actavis’s Invalidity Chart does not specify
which references allegedly anticipate the 393
patent, but Actavis’s narrative identifies
the 117 Patent, Moriarty et al., The
Intramolecular Asymmetric Pauson-Khand
Cyclization as a Novel and General
Stereoselective Route to Benzindene
Prostacyclins: synthesis of UT-15
(Treprostinil), J. Org. Chemistry., 69(6), 1890-
1902 (2004) (“Moriarty 2004”), United
Therapeutics’ own Remodulin® drug product,
R and U.S. Patent Publication No. 2005/0085540
CIDHEN (April 2005), (“Phares 2005”) in its
wherein w=1,2, or 3; anticipation section, but with very limited

' This case is only in the initial stages of discovery and Plaintiffs are still investigating its claims against Actavis.
The responses to Actavis’s invalidity contentions set forth herein are therefore based on information presently
available to Plaintiffs. Plaintiffs reserve their rights to amend and/or supplement these contentions pursuant to the
Local Patent Rules.

1S Actavis provides claim 1 as a single limitation and thus does not identify which of the references it lists under
claim 1 allegedly disclose each limitation. Actavis has therefore waived arguments regarding the absence of any
particular limitation in its cited references including by failing to identify any specific combinations of references
for obviousness in its claim chart.
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HIGHLY CONFIDENTIAL — SUBJECT TO PROTECTIVE ORDER

(Exh. A Cont’d)

Claim

Representative Deficiencies in Prior Art
Disclosure

Y, is trans-CH=CH-, cis-CH+CH-, —
CH,(CHy)y—, or -C=C—; mis 1, 2, or 3;

R7 is

(1) -C,H,,—CH3s, wherein p is an integer from
1 to 5, inclusive,

(2) phenoxy, optionally substituted by one, two
or three chloro, fluoro, trifluoromethyl, (C,-C;)
alkyl, or (C;-Cs)alkoxy, with the proviso that
not more than two substituents are other than
alkyl, with the proviso that R is phenoxy or
substituted phenoxy, only when R; 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, trifluoromethyl, (C;-Cs)alkyl, or (C;-
Cs)alkoxy, with the proviso that not more than
two substituents are other than alkyl

(4) cis-CH=CH-CH,-CHs,

(5) —(CHz)z—CH(OH) —CH3, or

(6) «(CH,);-CH=C(CHj3)»;

—C(L1)-R7 taken together is

(1) (C4-Cy)cycloalkyl optionally substituted by
1 to 3 (C,-Cs) alkyl;

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

detail as to why such references anticipate the
claims other than the allegation that treprostinil
was disclosed in each of these references. The
fact that each reference discloses treprostinil or
salts of treprostinil does not mean that the
claims are anticipated. Indeed, the Patent
Office reviewed many references that disclosed
treprostinil (including each of the published
documents Actavis cites) and allowed the
claims, as Actavis acknowledges. See AIC at
46 (citing to discussion of the development of
treprostinil in the 393 patent, which cites
Moriarty 2004, Phares 2005, and the *117
patent). Thus the mere disclosure of treprostinil
cannot anticipate the claims. Specifically,

the 393 patent discloses a different and more
pure treprostinil product with fewer impurities
than the prior art. Indeed, during prosecution,
the ’393 patent was rejected by the Examiner
in view of the Moriarty 2004 reference (which
discloses the same synthesis as the *117 patent)
and the Examiner subsequently allowed the
claims over the reference because the products
were different. 393 Patent File history, Office
Action dated May 15, 2013

(UTC_WAT 00001593-1598); Office Action
Response dated June 5, 2013

(UTC_WAT 00001603-1611); Notice of
Allowance dated June 12, 2013

(UTC_WAT 00001626-1631). Additionally,
the specification of the 393 patent details
many of the differences of the 117 patent and
Moriarty 2004 (identified as “Former Process”)
as compared to the “393 patent in Example 6
which is incorporated herein. *393 patent, Col.
15:1-17:25."

'7 Plaintiffs further incorporate by reference their arguments and analysis in favor of patentability of the 393 patent
presented in IPR206-00006. In particular, Plaintiffs incorporate by reference the following which demonstrate the
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HIGHLY CONFIDENTIAL — SUBJECT TO PROTECTIVE ORDER

(Exh. A Cont’d)

Claim

Representative Deficiencies in Prior Art
Disclosure

(3) 2-(3-thienyl )ethoxy, or
(4) 3-thienyloxymethyl;

M; is a-OH:B-R5 or 0-RsB-OH or a-OR;:B-R;
or a-Rs:B-OR,, wherein Rs is hydrogen or
methyl, R; is an alcohol protecting group,

and L, is a-R3:B-R4, a-R4:B-R3, or a mixture of
a-R3:B-R4 and a-R4:B-R;3, wherein R; and Ry
are hydrogen, methyl, or fluoro, being the same
or different, with the proviso that one of R; and
R, is fluoro only when the other is hydrogen or
fluoro,

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

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

Ry

VAR
. Y My iy

R e s v i
and,

(d) optionally reacting the salt formed in step
(c) with an acid to form the compound of
formula L.

As an initial matter, United Therapeutics notes
that the synthesis disclosed in the *117 patent
and Moriarty 2004, are essentially the same.
See *117 patent, Col. 7- 10; Moriarty 2004 at
1894-96. Additionally, the Remodulin
treprostinil products, on sale prior to the
priority date of the 393 patent, were also made
by the 117 patent process. Since the synthetic
method for treprostinil described in each of
these references is essentially the same as that
set forth in the 117 patent, they will be
considered together (“the Moriarty
references”). The Phares 2005 reference,
however, does not disclose a synthesis for
treprostinil, but only its enantiomer. Thus, it is
unclear what process Actavis is alleging was
used to make the treprostinil referenced in
Phares 2005. Regardless, none of the allegedly
anticipating references disclose, explicitly or
inherently, the synthesis process recited in

the 393 patent’s claims. Indeed, Actavis does
not even argue that they do.

Moreover, the product of the *393 patent is
structurally and functionally different than the
products of the Moriarty references and Phares
2005 because the *393 patent has a higher level
of average purity, lower number of individual
impurities, and better product. For example, in
a document entitled “Treprostinil Drug
Substance Impurities”, all of the development
lots through commercial lots of treprostinil up
to March 2004 are compared, which includes
lots made by Moriarty references’ process. See

differences between the products of the Former Process and the claims of the *393 patent from Steadymed Ltd. v.
United Therapeutics Corp., IPR2016-00006 (P.T.A.B.): 1) Patent Owner Preliminary Response; 2) Patent Owner
Response; 3) Declaration of Robert M. Williams, Ph.D.; and 4) Declaration of Robert R. Ruffolo, Jr., PhD.

145

IPR2020-00770
United Therapeutics EX2007
Page 70 of 7335




HIGHLY CONFIDENTIAL — SUBJECT TO PROTECTIVE ORDER

(Exh. A Cont’d)

Claim Representative Deficiencies in Prior Art
Disclosure

UTC-Sand-Rem00334054-057 and UTC-Sand-
Rem01156295-302; see also, UTCSand-
Rem00062013. Other documents also indicate
the types of impurities present, level of
impurities, yields and other information about
these and other lots made by the Moriarty
references’ process. See, e.g., UTCSand-
Rem00001712-741; UTC-Sand-
Rem00804699-707;, UTC-Sand-
Rem00804711-718; UTC-Sand-
Rem00804722-730;, UTC-Sand-
Rem00804744-753;, UTC-Sand-
Rem00804800-809; UTC-Sand-
Rem00804780-790; UTC-Sand-
Rem00804838-848; UTC-Sand-
Rem00804867-881; UTC-Sand-
Rem00956861-956878; UTC-Sand-
Rem01085875-877, UTC-Sand-
Rem01086040-042; UTC-Sand-
Rem01086341-342; UTC-Sand-
Rem01086357-359; UTC-Sand-
Rem01086816-817; UTC-Sand-
Rem01093970-971; UTC-Sand-
Rem01093976-977; UTC-Sand-
Rem01094378-379; UTC-Sand-
Rem01095090-091; UTC-Sand-
Rem01102329-330; UTC-Sand-
Rem01102331-357;, UTC-Sand-
Rem01102368-369; UTC-Sand-
Rem01102372-427; UTC-Sand-
Rem01104987-5002; UTC-Sand-
Rem01110528-529; UTC-Sand-
Rem01110865-867; UTC-Sand-
Rem01117288; UTC-Sand-Rem01111355-
357, UTC-Sand-Rem01117901-906; UTC-
Sand- Rem01117910-912; UTC-Sand-
Rem01118722-727; and UTC-Sand-
Rem01126018-020. Still other documents
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HIGHLY CONFIDENTIAL — SUBJECT TO PROTECTIVE ORDER

(Exh. A Cont’d)

Claim Representative Deficiencies in Prior Art
Disclosure

show that the batches made by the *393 patent
process have a better impurity profile on
average as well as less total impurities.'® See,
e.g., UTC-Sand-Rem01107146-1107214;
UTC-Sand-Rem00794084-794229. Indeed,
none of the alleged prior art specifies the level
of purity or minimal level of impurities that
the 393 patent provides.

Additionally, the FDA accepted a new purity
specification when United Therapeutics
implemented the inventions of the *393 patent.
For example, a process validation report
(Protocol No. “VAL-001317) states that it
applies to “production of treprostinil
diethanolamine intermediate (UT-15C-I), a
chemical intermediate used for the production
of active pharmaceutical ingredients
treprostinil (UT-15) and treprostinil
diethanolamine (UT-15C).” Validation Report
at 8 (UTC-Sand-Rem00092436-449). This
validation report also shows that each of steps
(a)-(c) of the claims of the *393 patent are
carried out in this new process. /d. at 5-7.

A Process Optimization Report also provides
results for batches resulting from step (d) of
the claims of the *393 patent, which was
performed on specific batches of the
diethanolamine salt intermediate produced by
steps (a)- (c) that are referenced in the
Validation Report. Process Optimization at 2
(UTC-Sand-Rem01104769-779) (compare
batch numbers 0316002, 031.6003, 03M6004,

'® The documents cited herein for batches of treprostinil made by the Moriarty references’ process and by the *393
patent process are illustrative examples. Discovery in this case has just started and expert discovery has not started.
Thus, Plaintiffs reserve the right to cite additional documents showing information on batches made by each process
to further support the fact that the products of the two processes is different.
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HIGHLY CONFIDENTIAL — SUBJECT TO PROTECTIVE ORDER

(Exh. A Cont’d)

Claim Representative Deficiencies in Prior Art
Disclosure

and 03M6006, which are the same UT-15C
batch numbers of Validation Report at 4). The
Process Optimization Report also states that
“diethanolamine salt (UT-15C intermediate) of
UT-15 is converted to UT-15 [treprostinil] by
an acid-extraction removal of the
diethanolamine to give UT-15 [treprostinil]...”
The percent yield and purity levels of the final
treprostinil product are compared to the former
process therein, further demonstrating the
differences that result in the final treprostinil
product when all of steps (a)-(d) of the 393
patent are performed. Process Optimization

Report at 3.

Additionally, a letter from United Therapeutics
to the FDA, which references the Validation
Report, states as follows:
]
]
]
]
I
]
.
]
]
]
]
]
]
|
|

Validation Report at 2. The Validation Report
further states:

In all lots, the total unidentified impurity level
(%AUC) decreased from triol to UT-15C

intermediate. G |
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Id. at 3. Finally, this FDA Letter states that,
when the new process was implemented, “it
was observed that the purity of the treprostinil
improved close to 100%”, and the letter
proposes that “the range of the specification for
the HPLC assay for treprostinil be shifted from
97- 101% to 98-102% so that it is centered at
100%.” Id. at 3-4. The FDA subsequently
approved United Therapeutics’ proposed
implementation of the 393 process and the
increased purity standard. FDA Approval
Letter, UTC-Sand-Rem00087652-53.

Because the product produced by the 393
patent is superior, inter alia in impurity
profiles, purity, yields and other characteristics
of the product, it is not anticipated or rendered
obvious. See, e.g., Abbott Labs. v. Sandoz, Inc.,
566 F.3d at 1308 (J. Newman, dissenting)
(“The facts of Thorpe did not concern the
exception and expedient where process terms
are invoked to describe a new product of
complex structure. This exception is rarely
invoked. The general rule requiring claims to
have a process-free definition of the structure
of a new product accommodates most
inventions. Some recent exceptions are seen in
emerging aspects of biotechnology.”); see also
Scripps Clinic, 927 F 2d at 1565 (process to
obtain a “highly purified and concentrated”
product that was “largely free of
contaminants,” was not anticipated by previous

14
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disclosure of the product). If the process for
producing a product according to a product-by-
process claim imparts distinctive structural or
functional characteristics to the product, those
characteristics must be evaluated when
considering patentability. See In re Garnero,
412 F.2d at 279, see also Amgen, 580 F.3d at
1364, 1367, 1370 (noting that the structural
and functional differences do not need to be
explicitly claimed in order to be patentable),
United Therapeutics Corp. v. Sandoz, Inc.,
2014 U.S. Dist. LEXIS 121573 at *140-149
(finding that the *117 patent was not
anticipated by prior art disclosures of
treprostinil due to a differentiating structure
implied by the claimed process). Actavis fails
to provide any evidence that the alleged prior
art products and the *393 patent’s product are
structurally and functionally the same.
Additionally, early syntheses of treprostinil by
the Moriarty references’ process yielded less
pure products in terms of impurities, yield, and
other analytical data.

The Phares reference does not disclose what
starting treprostinil material is used and
therefore cannot anticipate (explicitly or
inherently) the final treprostinil product of

the *393 patent because each method of
producing treprostinil would contain its own
distinct impurity profile. In fact, the process by
which a treprostinil product is made will affect
the impurity profile and total amount of
impurities in the final product. United
Therapeutics, 2014 WL 4259153 at 53- 55.
Accordingly, Actavis cannot establish
anticipation based on a teaching of any
treprostinil salt product that does not also
identify the source of its starting treprostinil
material. Indeed, Petitioner fails to identify any
specific purity in Phares 2005 that would

150

IPR2020-00770
United Therapeutics EX2007
Page 75 of 7335



HIGHLY CONFIDENTIAL — SUBJECT TO PROTECTIVE ORDER

(Exh. A Cont’d)

Claim Representative Deficiencies in Prior Art
Disclosure

anticipate any claim of the 393 patent.

Claim 2 requires that the product have purity
of no less than 99.5%. Moriarty 2004 is the
only reference cited by Actavis that discloses a
purity with at least 99.5%, but as previously
described, the product of the Moriarty 2004
reference is different and the Patent Office
explicitly considered that claim in relation to
the Moriarty 2004 reference and allowed

the *393 patent. 393 Patent File history, Office
Action dated May 15, 2013

(UTC_WAT 00001593-1598); Office Action
Response dated June 5, 2013

(UTC_WAT 00001603-1611); Notice of
Allowance dated June 12, 2013

(UTC_WAT 00001626-1631). Actavis
provides no additional citations or support for
any other asserted claim. Therefore, the 117
patent, Phares, United Therapeutics’
Remodulin®, and Moriarty 2004 do not
anticipate any claim of the 393 patent.
Further, dependent claims 2-8 and 10-22 are
not anticipated by the cited references because
they depend from a novel base claim, as well
as because they recite additional limitations
which further distinguish these claims over the
prior art.

The Asserted Claims of the 393 Patent Are
Not Rendered Obvious By Actavis’s Alleged
Prior Art

As previously discussed, Actavis provides no
specific obviousness combinations in its
Invalidity Chart. Instead, in its narrative,
Actavis presents “numerous different
combinations”, having hundreds of
permutations. AIC at 55-56. Specifically,
Actavis alleges the 393 patent’s claims would
be rendered obvious by one or more of the
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Moriarty references in various combination
with one or more of Monson, Eliel, Jones,
Kawakami, Ege, and/or Wade. /d.
Nevertheless, despite proposing hundreds of
combinations, Actavis provides no analysis as
to why or how a skilled artisan would make
even one of these listed combinations.
Actavis’s narrative is merely a meandering
recital of various disclosures in the prior art—
including the reliance on references not listed
in any proposed combinations—without any
effort made to put forward a prima facie case
of why or how a skilled artisan would take
these teachings to arrive at the process for
making the highly pure treprostinil claimed by
the 393 patent, or whether a skilled artisan
would even have a reasonable expectation of
success in doing so. Accordingly, Actavis has
waived its obviousness defenses because they
have failed to recite even one prima facie case
of obviousness. See, e.g., Horizon Pharma AG,
2015 U.S. Dist. LEXIS 80853 at *14-18
(denying defendant’s motion to amend its
contentions, finding that the Defendant had not
acted “diligently” and noting that the local
rules “require parties to crystallize their
theories of the case early in the litigation and to
adhere to these theories once they have been
disclosed”) (citing Nova Measuring, 417 F.
Supp. 2d at 1122-23). Regardless, none of the
references cited by Actavis, alone or in
combination, would render obvious any claim
of the ’393 patent.19

First, Actavis's contentions regarding the
alkylation and hydrolysis steps do not advance

' In addition to the nonobviousness contentions presented herein and in the accompanying chart, Plaintiffs
incorporate by reference the novelty arguments presented above.
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their obviousness allegations. For example,
Actavis cites McManus for the contention that
alkylation using chloroacetonitrile and
subsequent hydrolysis to a carboxylic acid was
known, but fails to indicate how this is relevant
to the obviousness analysis because the *393
patent itself references disclosures that
demonstrate those same steps—such as

the 117 patent and Moriarty 2004—and the
Patent Office already considered and found
that the "393 patent was distinguishable over
those disclosures. See AIC at 46-48; 393
Patent at 1:22-28; 393 Patent File History:
Office Action dated May 15, 2013
(UTC_WAT 00001593-1598); Office Action
Response dated June 5, 2013

(UTC_WAT _00001603-1611), Notice of
Allowance dated June 12, 2013

(UTC_WAT 00001626-1631). Further,
Actavis cites Lin and Aristoff, but these
references fail to even disclose treprostinil and
discuss other prostaglandins not related to the
product of the *393 patent. Indeed, most the
references identified in Actavis’s Invalidity
Chart do not disclose treprostinil.

Second, Actavis cites several references
discussing “purification” steps, but Actavis
fails to identify how or why any of these
references would be used by a person of skill
in the art to further purify and optimize the
existing prior art treprostinil to arrive at the
claims of the *393 patent, and fails to discuss
whether a person of skill in the art would have
a reasonable expectation of success in doing
0. See AIC at 46-48.

Specifically, Actavis cites Monson, Arumugan
and Yu for the fact that “column
chromatography is not favored for large-scale
production”, cites Monson and Harwood21 to
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support its allegations that the use of
crystallization and recrystallization as a
purification technique was well-known, and
similarly cites Eliel and Jones to show that
“carboxylate ammonium salts are formed from
adding a carboxylic acid with an amine and
that those salts can be purified by
recrystallization.” See AIC at 46-48. Actavis
then concludes “a POSA would have been
motivated to [modify the prior art synthesis of
treprostinil utilizing column chromatography]
by applying an obvious form of purification,
salt crystallization, to form known salt forms
of treprostinil.” Actavis’s conclusion fails for
several reasons. As examples, Actavis fails to
provide any evidence, or indeed argue, that the
substitution would have been expected to result
in the highly pure treprostinil claimed in

the *393 patent, and Actavis fails to discuss
whether crystallization/recrystallization would
even address the issues as to why column
chromatography is allegedly not favored in
large-scale production. See KSR, 550 U.S. at
418 (a claim is not proved obvious merely by
demonstrating that something was possible or
known in the prior art).

Additionally, Actavis has failed to show that
step (c) of the *393 patent would necessarily
lead to the same final product if made from
different starting treprostinil materials than that
made from steps (a) and (b). The process by
which a treprostinil product is made will affect
the impurity profile and total amount of
impurities in the final product. United
Therapeutics, 2014 WL 4259153 at 53-55.
During prosecution, United Therapeutics
demonstrated that the final treprostinil product
from the *393 patent is physically different
than that of the Moriarty references. Thus,
even if the Moriarty references’ treprostinil
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products were used as a starting point, Actavis
has failed to provide any evidence that, if step
(c) was somehow obvious to apply, that the
resulting treprostinil product would necessarily
be the same as the products claimed in the *393
patent. For example, the declaration of Dr.
Walsh submitted during original prosecution
shows that certain impurities in representative
examples are reduced below detectable
amounts by step (c), while others are still
present in detectable amounts, such as
treprostinil stereoisomer 3AU90. *393 Patent
File History at p. 346-350. Both the type of
impurity, as well as the relative amount of that
impurity in the starting treprostinil material,
may impact the impurity profile of the final
product after step (c), yet there is absolutely no
disclosure of any specific impurities or total
amount of impurities by Actavis on this point.

Actavis also cites Sorrell, Wiberg, Schoffstall,
and Pavia, but each only provides a general
description of purification techniques with
absolutely no mention of any benzindene
prostacyclin analogue or treprostinil itself. See
AIC at 49-50. In fact, most of Actavis’s
purification references do not disclose
treprostinil, prostacyclin analogues, or
preferred methods of purification for such
substances. And instead of providing a specific
method of purifying complex molecules such
as prostacyclin analogues, Actavis’s cited
references largely provide a general description
of purification techniques with absolutely no
mention of any benzindene prostacyclin
analogue or treprostinil itself. Moreover,
Actavis fails to provide any detail on how or
why a person of ordinary skill in the art would
look to very basic and sometimes decades old
references to determine how to make the
highly pure product produced by the *393
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patent or have any reasonable expectation of
success in doing so.

Third, Actavis also cites the 2005 Physician’s
Desk Reference, Burk, Ohno, and Priscinzano
for the contention that the diethanolamine salt
was known and preferred. See AIC at 49. But
the asserted claims of the ’393 patent do not all
require specifically that carboxylic ammonium
salts are formed from carboxylic acids and
amines and do not specifically require the
diethanolamine salt. Contrary to Actavis’s
arguments, these references only show very
general information that is not directed towards
benzindene prostacyclin analogues, much less
treprostinil. Indeed, a person of ordinary skill
in the art would not have considered these
additional basic references to improve the
product of the existing prior art treprostinil
products and would not have a reasonable
expectation of success in combining these very
basic references with known syntheses of
treprostinil.

Fourth, Actavis cites Wade to show that
physiologically acceptable salts of treprostinil
include salts derived from bases such as
ammonia, N-methyl-D-glucamine, magnesium,
arginine, and lysine. AIC at 49. Once again,
however, Actavis fails to provide any detail as
to how this is relevant to the obviousness of the
asserted claims.

Fifth, Actavis also cites Phares 2005,
Kawakami, and Ege for the proposition that
steps (c) and (d) of the *393 patent were
obvious. None of these references, however,
disclose steps (c) or (d) as claimed in the 393
patent. Specifically, Actavis alleges that it
would have been obvious to a person of
ordinary skill in the art to contact “a carboxylic
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acid of a prostacyclin derivative, such as
treprostinil, with a base to form a salt” and that
this salt “can be further precipitated and
purified” or dissolved into its fee-acid form.
See AIC at 50. These references alone or on
combination, however, do not establish that
the 393 patent’s claims were obvious.

Actavis apparently cites Phares 2005 at page
24 for teaching step (c); however, the cited
portion merely describes an example of how to
make treprostinil diethanolamine from a
starting material of treprostinil acid, but
provides no detail whatsoever about how the
starting treprostinil acid was made or where it
comes from. Similarly, Actavis cites Phares
2005 at pages 85-93 as relevant to the
teachings of step (c), but these portions
describe a clinical study of sustained release
capsules and tablets of treprostinil
diethanolamine and to a polymorph
characterization study of treprostinil
diethanolamine. Again, there is no indication
in this portion of Phares 2005 what process
was actually used to make the starting
“treprostinil acid” for the treprostinil
diethanolamine. And, as discussed above,
Phares 2005 fails to disclose the synthetic route
or purity of the claimed treprostinil product.
However, the process by which a treprostinil
product is made will affect the impurity profile
and total amount of impurities in the final
product. See United Therapeutics, 2014 WL
4259153 at #53-55. Accordingly, by failing to
show that performing step (c) on a starting
treprostinil material, which has a different
impurity profile than a starting treprostinil
material made by performing steps (a) and (b)
of the asserted claims, would necessarily lead
to an identical product, Actavis’s arguments
relating to obviousness over Phares 2005
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necessarily fail. Regarding Kawakami, Actavis
has failed to establish that the 393 patent is
obvious over any Kawakami combination.
Simply put, Kawakami is directed to entirely
different compounds with entirely different
impurity profiles than the 393 patent. The
alleged “prostacyclin compound” disclosed in
Kawakami is a two ring structure, yet the core
three ring structure of treprostinil is key to its
pharmaceutical usefulness (United
Therapeutics, 2014 WL 4259153 at *4-5) and
is also present in every structure of every step
of the ’393 patent. See, e.g., >393 patent claim
1.

Indeed, nothing in Kawakami comes close to
even addressing the treprostinil product of

the 393 patent much less how a skilled artisan
would or would not go about synthesizing or
purifying the product. Thus, a skilled artisan
would have had no motivation to combine
Kawakami with, for example, Phares 2005 or
the Moriarty references, and would have had
no reasonable expectation of success of
obtaining the same high purity treprostinil
product of the 393 patent. Additionally, to the
extent Actavis is alleging that Kawakami could
remedy the deficiencies of the prior art
treprostinil compounds (e.g., Moriarty
references compounds) to disclose the impurity
profile of the claimed treprostinil products,
Actavis has failed to establish a motivation to
combine or reasonable expectation of success
of forming a salt of the prior art treprostinil
compounds with a purity profile of the
products in the claims.

Actavis offers no basis from which to draw any
conclusion about whether an impurity
reduction step in Kawakami would possibly
have any relevance to a process to synthesize
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and or purify a totally different structure such
as treprostinil. To illustrate this point further,
Kawakami is directed to purifying E- and
Zisomers of “prostacyclin compounds” from
one another. In order for the E- and Z-isomers
to exist, the “prostacyclin compound” must
have an alkene. Treprostinil, on the other hand,
contains no mixture of E/Z isomers. In fact, it
cannot because it does not contain an alkene
capable of E/Z isomerization. Actavis has
failed to provide a factual basis as to how or
why the separation of E/Z isomers of an alkene
would provide a motivation to combine or
reasonable expectation of success in a
compound not containing an alkene capable of
E/Z isomerization, such as treprostinil. For
these reasons, a skilled artisan would have no
motivation to look at Kawakami in order to
arrive at the claimed invention of the *393
patent.

Similarly, Ege provides no additional support
for Actavis’s obviousness contentions. Ege is
merely an undergraduate chemistry textbook
with only generalized descriptions of
carboxylic acids and related synthetic
procedures, and discloses nothing about any
prostacyclin derivative, much less treprostinil
free acid. Indeed, Ege fails to disclose anything
about the synthesis of pharmaceuticals at all.
Ege merely shows it was known to form a free
acid from treatment of the corresponding
carboxylate salt with a strong acid, but this fact
alone provides no reason why a skilled artisan,
based on any reference, would conduct a
“carboxylate salt formation and regeneration of
the neutral carboxylic acid” step with a
reasonable expectation of obtaining the
claimed products of the *393 patent’s claims.
In fact, Ege actually suggests this “carboxylate
salt formation and regeneration of the neutral
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carboxylic acid” step would be relatively
useless as a means for purifying treprostinil.
See Ege at 8 (stating that the “properties of
carboxylic acids are useful for separating them
from reaction mixtures containing neutral and
basic compounds”, which is irrelevant to the
claimed treprostinil process). Thus, Ege would
not create an expectation of success for
separating one carboxylicacid compound (e.g.,
treprostinil free acid) from other carboxylic-
acid containing compounds (e.g., different
stereoisomers of treprostinil free acid). By its
invalidity contentions, it is obvious that
Actavis misunderstands the claims of the *393
patent. For example, the claimed invention is
not the discovery that carboxylic acids react
with bases, but rather that compounds of
Formula (I), and in particular treprostinil or a
salt thereof, can be obtained with a superior
purity profile compared to the prior art.
Specifically, performing step (c) on a product
which resulted from steps (a) and (b) provided
a product with reduced impurities—which was
not disclosed in the Moriarty references and
resulted in a significant improvement in the
treprostinil product being made at the time of
invention. In fact, during prosecution of

the *393 patent established the impurity profile
of the "393 patent claims is different from the
impurity profiles of Moriarty 2004. See *393
Patent File History, Office Action Response
dated June 5, 2013 (UTC_WAT 00001603-
1611). Actavis appears to argue that the salt
formation step would have been obvious to
reduce or remove acidic or basic impurities,
but each of these reduced or removed
impurities are neither strongly acidic or basic
as each are either diastereomers of
treprostinil—which is very weakly acidic—or
similarly neutral ester and triol impurities.

The *393 patent therefore not only reduced the
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weakly acidic impurities present from the
Moriarty process, but also unexpectedly
reduced or eliminated non-acidic impurities as
well. Thus, even under Actavis’s erroneous
understanding, it was unexpected that the salt
formation step would remove these additional
impurities.

Finally, Actavis fails to address the distinctive
structural and functional characteristics of the
product produced by the 393 patents claims. If
the process for producing a product according
to a product-by-process claim imparts
distinctive structural or functional
characteristics to the product, those
characteristics must be evaluated when
considering patentability. See In re Garnero,
412 F .2d at 279; see also United Therapeutics
Corp. v. Sandoz, Inc., 2014 U.S. Dist. LEXIS
121573 at *140-149 (finding claims directed to
producing a treprostinil product valid over
prior art disclosures of treprostinil due to the
structural and functional differences of the
product produced by the claims). Because
Actavis failed to provide any evidence that the
alleged prior art products—alone or modified
by the teachings of other references—and

the *393 patent’s product are structurally and
functionally the same, Actavis’s obviousness
contentions fail.

In sum, Actavis fails to identify how or why a
person of ordinary skill in the art would look to
these twenty-five references to make the very
pure treprostinil product claimed in the *393
patent or have a reasonable expectation of
success in doing so. Thus Actavis has failed to
demonstrate essential pieces of a prima facie
case of obviousness, and thus has failed to
clearly and convincingly show that 393 patent
is invalid. See In re Cyclobenzaprine, 676 F.3d
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at 1069 (citing Procter & Gamble, 566 F.3d at
994) (To prove that a patent is obvious, a party
must demonstrate “that a skilled artisan would
have had reason to combine the teaching of the
prior art references to achieve the claimed
invention, and that the skilled artisan would
have had a reasonable expectation of success
from doing so0.”) Instead, what Actavis has
presented is a clear case of hindsight, by using
the teachings of the patent as a blue print to
pick and choose from the prior art. See
Graham, 383 U.S. at 36 (warning against a
“temptation to read into the prior art the
teachings of the invention in issue” and
instructing courts to “’guard against slipping
into use of hindsight’”); see also State
Industries, 221 U.S.P.Q. (BNA) at 973 (an
infringer's need to cite a large number of prior
art references can indicate to a court that the
invention was novel and not obvious.).
Moreover, there would have been no legitimate
reason or motivation for a skilled artisan at the
time of invention to combine the cited
references, and these references, alone or in
combination, do not render the claims obvious.

29

Neither Olmsted nor Sharp discuss treprostinil
or a pharmaceutically acceptable salt of
treprostinil, much less a method of producing it
according to the present invention.

Sharp and Olmsted does not mention
treprostinil or any benzindene prostacyclin and
provides only a general description of
purification techniques.

Olmsted discusses the idea of recrystallization
of an already existing solid with impurities in a
single solvent—it does not discuss the claimed
method Olmsted at 476. Sharp at 64 discusses
the utility of crystallization where solid
compounds are more soluble in hot than cold
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solvents, not the use of different solvents or

any direction toward the claimed method.

Plaintiffs incorporate by reference herein its
discussion above, including with respect to
secondary consideration of nonobviousness.

“The product of claim 1, wherein the purity of | See Claim 1.
compound of formula I in said product is at

The product of claim 1, wherein the alkylating | See Claim 1. Actavis does not present an
agent is CI(CH3),,CN, Br(CH;),,CN, or independent reason for the obviousness of this
I(CH,),,CN. claim so no response is needed.

While Actavis’s narrative alleges that the 117
Patent & Moriarty 2004 disclose “the
alkylating agent is CICH2CN”, as described
above in connection with claim 1, these
disclosures are unavailing as the claimed
process steps are distinguishable from these
references, which the PTO has already decided.
Moreover, the vast majority of the prior art
cited by Actavis provides no disclosure of
these particular alkylating agents whatsoever.

“The product of claim 1, wherein the base in
step (b) is KOH or NaOH. independent reason for the obviousness of this
claim so no response is needed.

See Claim 1. Actavis does not present an

While Actavis’s narrative alleges that certain
prior art (i.e., >117 Patent and Moriarty 2004)
disclose a KOH or NaOH base, similar to what
has been described above in connection with
claim 1, this disclosure does not advance
Actavis’s arguments because it does not teach
or suggest that KOH or NaOH is contacted
with a treprostinil compound produced
according steps (a) and (b), as claimed

“The product of claim 1, wherein the base Bin | See Claim 1. Actavis does not present an
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step (c) is selected from the group consisting of | independent reason for the obviousness of this
ammonia, N-methylglucamine, procaine, claim so no response is needed.

tromethamine, magnesium, L-lysine, L-
arginine, triethanolamine, and diethanolamine. | Actavis’s narrative alleges that Phares 2005
discloses that “treprostinil can be crystalized,
and that the diethanolamine salt of treprostinil
is particularly preferred,” and Wade discloses
“physiologically acceptable salts of treprostinil
include salts derived from these [claim 13’s]
bases.” However, similar to what has been as
described above in connection with claim 1,
this disclosure does not advance Actavis’s
arguments because Wade and Phares 2005
does not teach or suggest that a base B as
defined in this claim is contacted with a
treprostinil compound produced according
steps (a) and (b), as claimed.

The product of claim 1, wherein the acid in See Claim 1. Actavis does not present an

step (d) is HCI or HySOs. independent reason for the obviousness of this
claim so no response is needed.

The prior art, alone or in combination, does not
disclose all limitations of this claim; for
example, none of the prior discloses step (d)
(i.e., “reacting the salt formed in step (c) with
an acid to form the compound of formula I”’)
And while Actavis’s narrative alleges that
certain prior art (i.e., *117 Patent & Moriarty
2004) discloses that salts of treprostinil could
be reacted with diluted HCI to from
treprostinil, similar to what has been described
above in connection with claim 1, the prior art,
alone or in combination, does not disclose or
otherwise suggest that claimed step (d) is
performed on the treprostinil compound
formed by steps (a), (b), and (c), as this claim

requires.
The product of claim 1, wherein Y1 is— See Claim 1. Actavis does not present an
CH,CH,—; M, is a-OH:B-H or o-H:B-OH; — independent reason for the obviousness of this
C(L1)-R~ taken together is -(CH;)sCHj3; and w | claim so no response is needed.
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HIGHLY CONFIDENTIAL — SUBJECT TO PROTECTIVE ORDER

(Exh. A Cont’d)

Claim Representative Deficiencies in Prior Art
Disclosure

The product of claim 1, wherein the process See Claim 1. Actavis does not present an
does not include purifying the compound of independent reason for the obviousness of this
formula (III) produced in step (a) claim so no response is needed

A product comprising a compound having The difference between claim 9 and claim 1 is
formula IV that the structures displayed are limited to

¥ | synthesis of treprostinil. Actavis provides no
additional citations or information regarding
this claim limitation over what was provided
for claim 1. Plaintiffs incorporate by reference
all arguments regarding Claim 1 above.

C

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,

OO0

(¥

iy

70 .
. \)\/\/\

Q
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HIGHLY CONFIDENTIAL — SUBJECT TO PROTECTIVE ORDER

(Exh. A Cont’d)

Claim Representative Deficiencies in Prior Art
Disclosure

(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 IV, and

§G

¥ R

o
HB

i'_'f(}(}@

(d) optionally reacting the salt formed in step
(c) with an acid to form the compound of
formula IV.

The product of claim 9, wherein the purity of | See claim 9. Actavis does not present an
product of step (d) is at least 99.5%. independent reason for the obviousness of this
claim so no response is needed.

The prior art, alone or in combination, does not
disclose all limitations of this claim; for
example, none of the prior art discloses step (d)
(i.e., “reacting the salt formed in step (c) wit
nacid t ”

See Claim 9. Actavis does not present an
agent is CICH,CN. independent reason for the obviousness of this
claim so no response is needed.

While Actavis’s narrative alleges that the 117
Patent & Moriarty 2004 disclose “the
alkylating agent is CICH2CN?”, as described
above in connection with claim 1, these
disclosures are unavailing as the claimed
process steps are distinguishable from these
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HIGHLY CONFIDENTIAL — SUBJECT TO PROTECTIVE ORDER

(Exh. A Cont’d)

Claim Representative Deficiencies in Prior Art
Disclosure
references, which the PTO has already decided.

“The product of claim 9, wherein the base in
step (b) is KOH. independent reason for the obviousness of this
claim so no response is needed.

See Claim 9. Actavis does not present an

While Actavis’s narrative alleges that certain
prior art (i.e., *117 Patent and Moriarty 2004)
disclose a KOH base, similar to what has been
described above in connection with claim 1,
this disclosure does not advance Actavis’s
arguments because it does not teach or suggest
that KOH is contacted with a treprostinil
compound produced according steps (a) and
(b), as claimed

The product of claim 9, wherein the base B in | See Claim 9. Actavis does not present an

step (c) is selected from a group consisting of | independent reason for the obviousness of this
ammonia, N-methylglucamine, procaine, claim so no response is needed.
tromethamine, magnesium, L-lysine, L-
arginine, triethanolamine, and diethanolamine. | Actavis’s narrative alleges that Phares 2005
discloses that “treprostinil can be crystalized,
and that the diethanolamine salt of treprostinil
is particularly preferred”, and Wade discloses
“physiologically acceptable salts of treprostinil
include salts derived from these [claim 13’s]
bases.” However, similar to what has been as
described above in connection with claim 1,
this disclosure does not advance Actavis’s
arguments because Wade and Phares 2005
does not teach or suggest that a base B as
defined in this claim is contacted with a
treprostinil compound produced according
steps (a) and (b), as claimed.

does not present an
diethanolamine. independent reason for the obviousness of this
claim so no response is needed.

While Actavis’s narrative alleges that Phares

167

IPR2020-00770
United Therapeutics EX2007
Page 92 of 7335



HIGHLY CONFIDENTIAL — SUBJECT TO PROTECTIVE ORDER

(Exh. A Cont’d)

Claim Representative Deficiencies in Prior Art
Disclosure

2005 discloses that “treprostinil can be
crystalized, and that the diethanolamine salt of
treprostinil is particularly preferred”, similar to
what has been described above in connection
with claim 1, this disclosure does not advance
Actavis’s arguments because Phares 2005 does
not teach or suggest that diethanolamine is
contacted with a treprostinil compound
produced according steps (a) and (b), as

claimed
“The product of claim 9, wherein the acid in See Claim 9. Actavis does not present an
step (d) is HCI. independent reason for the obviousness of this

claim so no response is needed.

The prior art, alone or in combination, does not
disclose all limitations of this claim; for
example, none of the prior discloses step (d)
(i.e., “reacting the salt formed in step (c) with
an acid to form the compound of formula I”’)
And while Actavis’s narrative alleges that
certain prior art (i.e., *117 Patent & Moriarty
2004) discloses that salts of treprostinil could
be reacted with diluted HCL to from
treprostinil, similar to what has been described
above in connection with claim 1, the prior art,
alone or in combination, does not disclose or
otherwise suggest that claimed step (d) is
performed on the treprostinil compound
formed by steps (a), (b), and (c), as this claim

requires
The product of claim 9, wherein the process See Claim 9. Actavis does not present an
does not include purifying the compound of independent reason for the obviousness of this
formula (VI) produced in step (a). claim so no response is needed.

The product of claim 16, wherein the base B in | See Claims 9 and 16. Actavis does not present
step (c) is selected from a group consisting of | an independent reason for the obviousness of
ammonia, N-methylglucamine, procaine, this claim so no response is needed.
tromethamine, magnesium, L-lysinc, L-
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HIGHLY CONFIDENTIAL — SUBJECT TO PROTECTIVE ORDER

(Exh. A Cont’d)

Claim

Representative Deficiencies in Prior Art
Disclosure

arginine, tricthanolamine, and diethanolamine.

While Actavis’s narrative alleges that Phares
2005 discloses that “treprostinil can be
crystalized, and that the diethanolamine salt of
treprostinil is particularly preferred”, similar to
what has been as described above in
connection with claim 1, this disclosure does
not advance Actavis’s arguments because
Phares 2005 does not teach or suggest that a
base B as defined in this claim is contacted
with a treprostinil compound produced
s claime

The product of claim 17, wherein the base B is
diethanolamine.

See Claims 9, 16, and 17. Actavis does not
present an independent reason for the
obviousness of this claim so no response is
needed.

While Actavis’s narrative alleges that Phares
2005 discloses that “treprostinil can be
crystalized, and that the diethanolamine salt of
treprostinil is particularly preferred”, similar to
what has been described above in connection
with claim 1, this disclosure does not advance
Actavis’s arguments because Phares 2005 does
not teach or suggest that diethanolamine is
contacted with a treprostinil compound
produced according steps (a) and (b), as
claimed

The product of claim 1, wherein the base in
step (b) is KOH or NaOH and wherein the base
13 in step (¢) is selected from the group
consisting of ammonia. N-methyl glucamine,
procaine, tromethamine, magnesium, L-lysine,
L-arginine, triethanolamine, and
diethanolamine

See Claim 1. Actavis does not present an
independent reason for the obviousness of this
claim so no response is needed.

The product of claim 9, wherein the base in
step (b) is KOH or NaOH and wherein the base
B in step (c) is selected from the group

See Claim 9. Actavis does not present an
independent reason for the obviousness of this
claim so no response is needed.
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HIGHLY CONFIDENTIAL — SUBJECT TO PROTECTIVE ORDER

(Exh. A Cont’d)

Claim Representative Deficiencies in Prior Art
Disclosure

consisting of ammonia, N-methylglucamine,
procaine, tromethamine, magnesium, L-lysine,
L-arginine, triethanolamine, and

diethanolamine.
“The product of claim 1, wherein step (d) is See Claim 1. Actavis does not present an
performed. independent reason for the obviousness of this

claim so no response is needed.

The prior art, alone or in combination, does
not disclose all limitations of this claim; for
example, none of the prior discloses step (d)
(i.e., “reacting the salt formed in step (c) with
an acid to form the compound of formula I”’)

The product of claim 21, wherein the product | See Claims 1 and 21. Actavis does not present
comprises a pharmaceutically acceptable salt an independent reason for the obviousness of
formed from the product of step (d). this claim so no response is needed.

The prior art, alone or in combination, does not
disclose all limitations of this claim; for
example, none of the prior discloses step (d)
(i.e., “reacting the salt formed in step (c) with
an acid to form the compound of formula I”).
Actavis’s narrative alleges that certain prior art
(i.e., Moriarty 2004, Remodulin, *117 Patent,
& Phares2005) disclose treprostinil salts (e.g.,
treprostinil sodium) being sold as an FDA
approved treatment. However, as mentioned
above, none of the prior art discloses that the
pharmaceutically acceptable salt was “formed
from the product of step (d)” as required by
this claim.
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Plaintiff United Therapeutics Corporation (“UTC”) hereby provides its Responses to
Invalidity Contentions, including the Validity Claim Chart attached thereto as Exhibit A
(collectively “Response”), under Local Patent Rule 3.4A, as modified by paragraph 6 of the
Scheduling Order. (D.I. 22.) Discovery in this case is ongoing; UTC therefore reserves the right
to move to amend its Infringement Contentions in light of the ongoing discovery in this case and
any additional information uncovered as the case progresses. The Responses include the
following:

Local Patent Rule 3.4A(a)  For each item of asserted prior art, the identification of each

limitation of each asserted claim that UTC believes is absent from the prior art;

Local Patent Rule 3.4A(b)  If obviousness is alleged, an explanation of why the prior art does

not render the asserted claim obvious;

Local Patent Rule 3.4A(c)  The Responses follow the order of the invalidity chart required

under Local Patent Rule 3.3(c), and set forth UTC’s agreement or disagreement with each
allegation therein and the written basis thereof; and

Local Patent Rule 3.4A(d) UTC will make available for inspection and copying any document

or thing that it intends to rely on in support of its Responses herein.
L. THE ASSERTED CLAIMS OF U.S. PATENT NO. 8,497,393 ARE VALID

Sandoz, who bears the burden to prove invalidity by clear and convincing evidence, has
failed to provide “a chart identifying where specifically in each alleged item of prior art each
limitation of each asserted claim is found.” L. Pat. R. 3.3(c). Sandoz provides a laundry list of
references in its Invalidity Narrative for the 393 patent, but Sandoz provides no details
whatsoever on many of the references or which references allegedly anticipate and/or render

obvious any claim of the 393 patent. Sandoz has therefore waived any argument regarding any

1
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alleged anticipation or obviousness based on any of these additional references listed that are not
in Sandoz’s Invalidity Chart by failing to identify any specific references for anticipation or any
specific combination of references for obviousness in their claim chart. Moreover, Sandoz’s
entire Invalidity Contention Chart consists of many of the same citations repeated over and over
for multiple claims. Accordingly, UTC’s responses cannot properly “follow the order of the
invalidity chart...and set forth [UTC’s] agreement of disagreement with each allegation therein”.
L. Pat. R. 3.4A(d). Instead, UTC has combined and summarized many arguments in response to
Sandoz’s repeated arguments.

With regard to obviousness specifically, Sandoz has provided minimal “explanation of
why the prior art renders the asserted claim obvious, including an identification of any
combinations of prior art showing obviousness.” L. Pat. R. 3.3(b). Sandoz has therefore also
waived any further argument regarding these references beyond citations from each reference in
it chart and similarly has waived any specific obviousness combination other than those
identified in Sandoz’s Invalidity Contention Chart. And Sandoz has failed to provide any reason
that would have prompted a person of ordinary skill in the art to arrive at the invention or why

they would have a reasonable expectation of success with anything other than hindsight.

1. The Scope and Content of the Alleged Sandoz Prior Art

A brief summary of the prior art below shows that many of the references Sandoz relies
upon to support its invalidity contentions disclose the same information as many other references
and the majority of which were disclosed to the Patent Office during prosecution of the *393
patent. The discussion below highlights certain representative sections of these and related
references to show that their actual teachings do not support Sandoz’s anticipation and/or

obviousness arguments. UTC reserves its right to rely upon other sections of these references
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and/or additional references to support UTC’s contentions that none of these references, whether
considered alone or in combination anticipate and/or render obvious the asserted *393 patent
claims, and to more fully expand its contentions during the course of factual and expert
discovery in this case. UTC does not admit that any of Sandoz’s references actually constitute
relevant or enabling prior art and also reserves its rights to antedate or otherwise remove any of

Sandoz’s alleged prior art.'

2. Prosecution History of the 393 Patent Application

It is worth noting that, during prosecution of the *393 patent, the U.S. Patent and
Trademark Office considered and rejected many of the same arguments and prior art as those in
Sandoz’s Invalidity Contentions. The prior art Sandoz cites, even if enabling and not cumulative

to the art of record, does not refute the PTO’s reasons for allowance.

3. The Asserted Claims Of The *393 Patent Are Not Anticipated and/or
Rendered Obvious

UTC’s response to Sandoz’s anticipation and obviousness arguments regarding the 393
patent can be found herein and in the accompanying claim chart, as required by the Scheduling
Order and Local Patent Rules, attached as Exhibit A, respectively, hereto. In addition, UTC
provides below additional background information and explanation as to: (a) why the prior art
identified by Sandoz neither anticipates nor renders obvious the claims of the 393 patent; and
(b) why the Asserted Claims are not invalid based upon Sandoz’s other invalidity arguments. In

brief, the Asserted Claims are not anticipated because no single, enabling reference identified by

' The Scheduling Order and Local Patent Rules do not require a response to the narrative
portion of Sandoz’s Invalidity Contentions. See, e.g., Scheduling Order 6. By providing this
response, United Therapeutics does not hereby waive any rights or arguments with respect to any
of the assertions in that narrative.
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Sandoz discloses each and every element of the claimed invention. They are not rendered
obvious because none of the references identified by Sandoz, whether considered alone or in
combination, teaches or suggests to one of ordinary skill in the art the inventions defined by the
Asserted Claims.

Additionally, the products of the prior art are different from the products claimed in the
’393 patent. If the process for producing a product according to a product-by-process claim
imparts distinctive structural and functional characteristics to the product, those characteristics
must be evaluated when considering patentability. See In re Garnero, 412 F.2d 276, 279
(C.C.P.A. 1979); see also Amgen Inc. v. Hoffmann-La Roche Ltd., 580 F.3d 1340, 1364, 1367,
1370 (Fed. Cir. 2009) (noting that the structural and functional differences do not need to be
explicitly claimed in order to be patentable). Because the product produced by the *393 patent is
superior, inter alia in impurity profiles, purity, yields and other characteristics of the product it is
not anticipated or rendered obvious. See, e.g., Abbott Laboratories v. Sandoz, Inc., 566 F.3d
1282, 1308 (Fed. Cir. 2009) (J. Newman, dissenting) (“The facts of Thorpe did not concern the
exception and expedient where process terms are invoked to describe a new product of complex
structure. This exception is rarely invoked. The general rule requiring claims to have a process-
free definition of the structure of a new product accommodates most inventions. Some recent
exceptions are seen in emerging aspects of biotechnology.”); see also Scripps Clinic & Research
Foundation v. Genentech, Inc., 927 F.2d 1565 (Fed.Cir.1991) (process to obtain a “highly
purified and concentrated” product that was “largely free of contaminants,” was not anticipated
by previous disclosure of the product), overruled on other grounds by Abbott Labs v. Sandoz,
Inc., 566 F.3d 1282 (Fed. Cir. 2009). If the process for producing a product according to a

product-by-process claim imparts distinctive structural or functional characteristics to the
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product, those characteristics must be evaluated when considering patentability. See In re
Garnero, 412 F.2d 276, 279 (C.C.P.A. 1979); see also Amgen Inc. v. Hoffmann-La Roche Ltd.,
580 F.3d 1340, 1364, 1367, 1370 (Fed. Cir. 2009) (noting that the structural and functional
differences do not need to be explicitly claimed in order to be patentable). Additionally, a source
limitation present in the claim can impart structural and functional differences in the product.
Amgen, 580 F.3d at 1367-68.

a) U.S. Patent No. 4,306,075 (“the *075 patent”)

The product produced by the claimed process is vastly different from the product of
the *075 patent. While the chemical structure of treprostinil may be the same, the respective
impurity profiles are expected to be different, the synthetic method is different and the synthetic
efficiency is different. Specifically, the *075 patent produces product in much lower yields and
is unsuitable to produce pharmaceutical grade treprostinil because of overall synthetic efficiency.
Thus, the *075 patent cannot anticipate claim 1.

Sandoz claims that the 0.096g of treprostinil product anticipates the claim, however, there
is no evidence as to the purity of that sample and the synthesis itself was not reproducible. UTC-
Sand-Rem01096057-059. Sandoz previously admitted that “early preparations [of treprostinil]
resulted in complex mixtures of diastereomers requiring separation and low yields...Other early
efforts by Upjohn in optimizing the preparation of treprostinil focused on closure strategies for
the center ring, which also suffered from lack of sufficient stereocontrol and/or low yields due to
lengthy synthetic sequences, such as those disclosed in Aristoff 075.” Sandoz I Invalidity
Contentions at 47. Sandoz’s previous Invalidity Contentions operate as an admission of a party
opponent, and confirm that even Sandoz itself recognizes the validity of the 393 patent, and the

superiority of the product produced by the claimed process of the *393 patent.
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Sandoz’s admission is further supported by the disclosure of the *393 patent itself, which
referenced the *075 patent on its face and incorporates it by reference. 393 patent at 1:23-24.
Moreover, the Patent Office specifically considered the’075 patent and expressly allowed the
’393 patent over the reference, confirming that the *075 patent does not anticipate the claims of
the *393 patent.

Furthermore, as even Sandoz appears to acknowledge in its previous Invalidity
Contentions, the synthetic disclosure in the 075 patent provides for a large number of steps and
would result in low yields of impure product. Indeed, the treprostinil product formed by the *075
patent synthetic method would be expected to have a different impurity profile than the
treprostinil produced by the claimed process of the *393 patent in lower yield.

Moreover, with regard to claim 2, the 075 patent does not disclose any product of
formula I (including treprostinil) with a purity of at least 99.5% pure. In fact, the only reference
Sandoz contends discloses treprostinil with at least 99.5 % purity is the Moriarty 2004 reference.
During prosecution of the *393 patent, the Examiner allowed all of the claims of the *393 patent
over the Moriarty 2004 reference because of evidence provided that it had a different impurity
profile than the prior art. See, e.g., SDZ5499 0004833. Indeed, the Moriarty 2004 reference
itself specifies how poor the 075 patent process was and identified multiple problems with the
product of the *075 patent. UTC-Sand-Rem00069616. Thus, a person of ordinary skill in the art
would not combine the teachings of the *075 patent and Moriarty 2004. For these reasons

the 075 patent does not anticipate and/or render obvious any claim of the *393 patent.

b) U.S. Patent No. 4,668,814 (“the °814 patent”) and European
Patent Publication No. 0159784A1 (“EP >784”)

The 814 patent and EP *784 essentially share the same disclosure of synthetic methods

for the crude treprostinil product and other compounds. Indeed, Sandoz has nearly identical

IPR2020-00770
United Therapeutics EX2007
Page 102 of 7335



contentions for each reference. SIC at 9-24. In addition, Aristoff 814 presents the same
synthetic pathway for treprostinil as the EP *784. Since the synthetic method for treprostinil
described in "814 patent is the same as that set forth in EP 784, both will be considered together
(“the *814 patent references”)

Claim 1 of the *393 patent is not anticipated by *814 patent references because the
product produced by the claimed method is different from the product of the 814 patent
references. While the chemical structure of treprostinil may be the same, the respective impurity
profiles, the synthetic method and synthetic efficiency is different. Specifically, the *814 patent
references produce products in lower yields and is not suitable to scale-up for large-scale
pharmaceutical use because of overall synthetic efficiency.

Additionally, Sandoz fails to demonstrate that the product of the 814 patent references
are structurally and functionally the same as the claimed product. Sandoz has already expressly
admitted that “early preparations [of treprostinil] resulted in complex mixtures of diastereomers
requiring separation and low yields” and “[o]ther early efforts by Upjohn in optimizing the
preparation of treprostinil focused on closure strategies for the center ring, which also suffered
from lack of sufficient stereocontrol and/or low yields due to lengthy synthetic sequences.”
Sandoz I Initial Invalidity Contentions at 47. Sandoz’s admission is further supported by the
disclosure of the *393 patent itself, which referenced the *814 patent, on its face. See *393 patent
References Cited.

The products of the *393 patent are structurally and functionally different than the

products of the 814 patent references. Upjohn’s early syntheses yielded inadequate products in
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terms of impurities, yield, and other analytical data.” For example, the SynQuest Process
Optimization For the Manufacture of UT-15 report dated December 28, 2007, states that an early
Aristoff synthesis of treprostinil (being an optimized version of the *814 patent synthesis)
“yielded a diastereomeric mixture of [treprostinil intermediate]” and subsequent steps added
additional chiral centers, thus the Aristoff synthesis “could not allow the production of large-
scale quantities of [treprostinil] in an economical way because of extensive separation problems
which resulted from the plethora of stereomers formed in this non-stereoselective process.”
UTC-Sand-Rem00000177. See also UTC-Sand-Rem0000177-180 (abandoning the attempt to
improve Aristoff synthesis); 180-182; see generally, UTC-Sand-Rem-0000145-358.

The report also notes that the Upjohn chemists “obtained a crude product corresponding
to a mixture of diastereomers [of treprostinil]. Five to ten recrystallizations were
necessary... This prior work did not offer much guidance for our purification of the final product
[treprostinil] because they had a mixture of stereomers at this stage.” UTC-Sand-Rem-
00000216. The ’814 patent references do not disclose a pure treprostinil product, and while
the 814 patent also does not disclose the need for five to ten recrystallizations or other extensive
work-up procedures, the Synquest report makes clear that the product of the 814 patent was
inadequate even with additional purification techniques not disclosed in the references
themselves.

Additionally, the lots produced by the prior Upjohn optimized synthesis have a different
impurity profile, different average optical rotation, and lower average yield (even after multiple
recrystallizations) than lots produced using the >393 patent synthesis that were referenced by

Sandoz. SIC at 57-60; see, also, UTC-Sand-Rem00061829-62075 at 62013-62015; see also

2 UTC reserves the right to use the entire documents Sandoz cited in their narrative
contention response.
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UTC-Sand-Rem00022256-22299; UTC-Sand-Rem00025786-26109; and UTC-Sand-
Rem00045530-45996. Additionally, a person of ordinary skill in the art would understand that
the scale of a chemical reaction can greatly affect the yield and level of impurities. The scale of
the reactions disclosed in the *814 patent reference is on the gram scale. Likewise, the lots made
from the Upjohn synthesis were made on a smaller scale than several of the later development
and commercial lots of treprostinil made using the 393 patent synthesis. ? See, e.g., UTC-Sand-
Rem01107146-1107214; UTC-Sand-Rem00794084-794229. A person of ordinary skill in the
art would therefore understand that any improvements in the commercial lots of treprostinil
made using the *393 patent synthesis are further magnified over the Upjohn synthesis products
given their small scale. Sandoz has therefore failed to show the *814 patent references disclose
the same pure treprostinil products claimed in the 393 patent. Thus, the 814 patent references
fail to anticipate claim 1 of the *393 patent.

Sandoz claims that the 1.2g sample of treprostinil in Example 3 of the 814 patent is 95%
pure and anticipates the claim, however, there is no evidence within the *814 patent or EP *784
as to the purity of that sample. Sandoz previously admitted that “early preparations [of
treprostinil] resulted in complex mixtures of diastereomers requiring separation and low
yields...Other early efforts by Upjohn in optimizing the preparation of treprostinil focused on
closure strategies for the center ring, which also suffered from lack of sufficient stereocontrol
and/or low yields due to lengthy synthetic sequences.” Sandoz I Invalidity Contentions at 47. In

addition to the 075 patent, the *814 patent is the only other Upjohn route and therefore Sandoz

? The documents cited herein for batches of treprostinil made by the 117 patent process and
by the *393 patent process are illustrative examples. Discovery in this case has just started and
expert discovery has not started. Thus, UTC reserves the right to cite additional documents
showing information on batches made by each process to further support the fact that the
products of the two processes is different.
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was referring to that route as well. Sandoz’ previous Invalidity Contentions operate as an
admission of a party opponent, and confirm that even Sandoz itself recognizes the validity of the
’393 patent, and the superiority of the product produced by the claimed process of the 393
patent.

Moreover, with regard to claim 2, the 814 patent does not disclose any product of
formula I (including treprostinil) with a purity of at least 99.5% pure. In fact, the only reference
Sandoz contends discloses treprostinil with at least 99.5 % purity is the Moriarty 2004 reference.
During prosecution of the *393 patent, the Examiner allowed all of the claims of the *393 patent
over the Moriarty 2004 reference because of evidence provided that it had a different impurity
profile than the prior art. See, e.g., SDZ5499 0004833. Indeed, the Moriarty 2004 reference
itself specifies how poor the *814 patent references were and identified multiple problems with
the products of the *814 patent references. UTC-Sand-Rem(00069614-16. Moreover, as
described above, even with multiple recrystallizations not described in the 814 patent, the
product could not be improved to a higher purity for scale up. Thus, a person of ordinary skill in
the art would not combine the teachings of the *814 patent references and Moriarty 2004. For
these reasons, the 814 patent references do not anticipate and/or render obvious any claim of

the *393 patent.

c) 2006 Remodulin Package Insert, Prior Sale of Remodulin, U.S.
Patent No. 6,765,117 (“the ’117 patent”) and J. Org. Chem. 2004, 69,
1890-1902 (2004) (“Moriarty 2004”°) (collectively, “the Moriarty
references”)

The *117 patent and Moriarty 2004 references disclose the same synthesis for treprostinil.
Additionally, the treprostinil referenced in the 2006 Remodulin Package Insert and the

Remodulin on sale prior to the priority date of the 393 patent were also made by the "117 patent
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process.4 Since the synthetic method for treprostinil described in each of these references is the
same as that set forth in the *117 patent, they will be considered together (“the Moriarty
references™).

Claim 1 of the *393 patent is not anticipated by the Moriarty references because the
product produced by the claimed method is different from the product of the Moriarty references.
While the chemical structure of treprostinil may be the same, the respective impurity profiles, the
synthetic method and synthetic efficiency is different. Specifically, the Moriarty references
produce products in lower yields with more impurities.

During prosecution of the 393 patent, the Examiner allowed all of the claims of the *393
patent over the Moriarty 2004 reference (and the ’117 patent) because of evidence provided that
it had a different impurity profile than the prior art. See, e.g., SDZ5499 0004833. Contrary to
Sandoz’s allegations, the Walsh declaration did not require that the *393 patent provide only a
certain subset of impurities, but was used to show that there were less total impurities present
and less overall impurities. Indeed, the batch record used by Walsh to show the differences was
arepresentative example. On average, the batches of treprostinil made by the *393 patent have
less number of impurities and less total impurities than an average of treprostinil made by the
117 patent.

The products of the *393 patent are structurally and functionally different than the

products of the Moriarty references.” Indeed, Sandoz only looks at the first 5 Process

* Indeed, the 2006 Remodulin Package Insert does not disclose any synthesis and the “sale”
of Remodulin similarly does not disclose any specific synthesis. In fact, Sandoz has admitted
that the *393 patent process was not used to make Remodulin (and therefore not “on sale”) until
after the priority date of the 393 patent. See, SIC at 61 (“By mid-2008, UTC had modified its
manufacturing process to include the process steps claimed in the *393 patent.”).

> UTC reserves the right to use the entire documents Sandoz cited in their narrative
contention response.
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Optimization batches of the *393 patent treprostinil for comparison to prior batches made by the
Moriarty process, but then also only looks at the last few years of the Moriarty process when it
was fully optimized and run at scale. SIC at 55-61; see also UTC-Sand-Rem01096535-36. First,
a comparison of the first few developmental batches made to years of optimized batches is an
unfair comparison. Even under this comparison, however, the 5 >393 patent batches showed that
only 1 batch had <0.05% |Jfimpurity. only 1 batch had <0.05% |Jjimpurity. none of
the batches had any [JJj impurity and all batches had <0.05% |Jjij impurity and <0.05%
B ipurity. UTC-Sand-Rem01096535-36. This is a very low amount for these
impurities given that these were the first few batches made with the process. The last six years
of Moriarty batches made, however, had more impurities on average per impurity of several
impurities than these 5 initial *393 patent batches. /d.

A much better comparison, however, would look at the impurity profiles of the first 5
batches of the Moriarty batches (including LRX-97J01, LRX-98A01, LRX-98B01, UT15-
98HO1, UT15-98I01) as a comparison to these first 5 batches of the *393 patent that Sandoz
cites. See, UTC-Sand-Rem(0021934-39; UTC-Sand-Rem01156295-295; UTC-Sand-
Rem01096536. Indeed, under that analysis, the average *393 patent batch had far less total
impurities, and individual impurities as the Moriarty batches had an a much higher average
amount of many impurities including ||| | G
I /. Additionally, the average Moriarty batch had many times the total impurities
of the average *393 patent batch. Id. Beyond the first 5 batches of treprostinil made by the 393
patent, other later batches also confirm that the average batch made by the *393 patent is superior
to the batches made by the Moriarty references in terms of quality, impurities present, and total

impurities, among other properties. Given the potency of treprostinil, any impurity is a potential
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safety concern and a person of ordinary skill would want to minimize these impurities. The
product of the 393 patent is structurally and functionally different than the products of the prior
art that contained treprostinil because the *393 patent has a higher level of average purity, lower
number of individual impurities, and better product. For example, in a document entitled
Treprostinil Drug Substance Impurities, all of the development lots through commercial lots of
treprostinil up to March 2004 are compared, which includes lots made by the *117 patent and
Moriarty 2004 process. See UTC-Sand-Rem00334054-00334057 and UTC-Sand-
Rem01156295-302; see also, UTC-Sand-Rem00062013. Other documents also indicate the
types of impurities present, level of impurities, yields and other information about these and
other lots made by the Moriarty process. See, e.g., UTC-Sand-Rem01096537, PTX-100a, UTC-
Sand-Rem(0001673-702; UTC-Sand-Rem00804699-707; UTC-Sand-Rem(00804711-718; UTC-
Sand-Rem00804722-730; UTC-Sand-Rem00804744-753; UTC-Sand-Rem00804800-809; UTC-
Sand-Rem00804780-790; UTC-Sand-Rem00804838-848; UTC-Sand-Rem00804867-881; UTC-
Sand-Rem00956861-956878; UTC-Sand-Rem01085875-877; UTC-Sand-Rem01086040-042;
UTC-Sand-Rem01086341-342; UTC-Sand-Rem(01086357-359; UTC-Sand-Rem01086816-817;
UTC-Sand-Rem01093970-971; UTC-Sand-Rem01093976-977; UTC-Sand-Rem(01094378-379;
UTC-Sand-Rem01095090-091; UTC-Sand-Rem(1102329-330; UTC-Sand-Rem01102331-357;
UTC-Sand-Rem01102368-369; UTC-Sand-Rem01102372-427; UTC-Sand-Rem01104987-5002;
UTC-Sand-Rem01110528-529; UTC-Sand-Rem01110865-867; UTC-Sand-Rem01117288;
UTC-Sand-Rem01111355-357; UTC-Sand-Rem(01117901-906; UTC-Sand-Rem01117910-912;
UTC-Sand-Rem01118722-727; and UTC-Sand-Rem01126018-020. Other documents show that

the batches made by the *393 patent process have a better impurity profile on average as well as
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less total impurities.6 See, e.g., UTC-Sand-Rem01107146-1107214; UTC-Sand-Rem0(0794084-
794229. Indeed, none of the prior art specifies the average level of purity or minimal level of
impurities that the *393 patent provides.

Additionally, a person of ordinary skill in the art would understand that the scale of a
chemical reaction can greatly affect the yield and level of impurities. The scale of the reactions
disclosed in the Moriarty references on average is smaller than the scale of batches made by
the *393 patent. See UTC-Sand-Rem01096533 (“The following chart lists in detail the changes
that occurred in the process between Chicago [using Moriarty process] and Silver Spring
[using 393 process]. In Silver Spring, the diethanolamine salt was introduced as a purification
step and the batch size was increased from -to -.”) Despite this jump in batch size, the
overall purity of the >393 patent process was reported as 99.9% compared to 99% for the
Moriarty process. Id. A person of ordinary skill in the art would therefore understand that any
improvements in the commercial lots of treprostinil made using the *393 patent synthesis is
further magnified over the Moriarty synthesis products given the difference in scale. Sandoz has
therefore failed to show the Moriarty references disclose the same pure treprostinil products
claimed in the *393 patent.

Additionally, Sandoz claims that the Moriarty reference teaches the performance of step
(c) because when the KOH reacts with the treprostinil in step (b), “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 subsequent addition of HCL.” SIC at 75. Not so. As

% The documents cited herein for batches of treprostinil made by the *117 patent process and
by the 393 patent process are illustrative examples. Discovery in this case has just started and
expert discovery has not started. Thus, UTC reserves the right to cite additional documents
showing information on batches made by each process to further support the fact that the
products of the two processes is different and reserves the right to cite any document from
Sandoz’s Contentions.
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described and claimed, the treprostinil is made in a separate step and not simply in sifu with
KOH. Indeed, step (c) specifies that it must “contact the product of step (b)” that is, the
completed step, before proceeding on to the next step. Additionally, none of the Moriarty
references (with the exception of Moriarty 2004) disclose a product with at least 99.5% purity as
required in Claim 2. As previously discussed, the disclosure of the 99.7% amount in the
Moriarty 2004 reference also did not anticipate and/or render obvious claim 2 and would not be
combined with these other references. See, e.g., Claim 2 for the *814 patent references above.
Thus, Sandoz has failed to show that any of the Moriarty references disclose step (c) of claim 1.
Thus, a person of ordinary skill in the art would not combine the teachings of the Moriarty
references with Moriarty 2004. For these reasons the Moriarty references do not anticipate

and/or render obvious any claim of the *393 patent.

d) U.S. Patent Application Publication No. 2005/0085540A 1
(“Phares”) including obviousness based on Phares In Combination
with Moriarty 2004, and Phares In Combination with Moriarty 2004
and Anderson, N. “Practical Process Research & Development: A
Guide for Organic Chemists, p. 13, 223, 226 (2000) (“Anderson”’)

Sandoz provides separate Invalidity Charts for 1) Phares (SIC at 61-71), 2) Phares again
(SIC at 92-104), 3) Phares in combination with Moriarty 2004 (SIC at 104-125), and 4) Phares in
combination with Moriarty 2004 and Anderson (SIC at 126-141). Sandoz repeats many of the

same arguments in each of the above referenced charts and so many will be addressed together.

€))] Phares

The asserted claims of the 393 patent are not anticipated and/or rendered obvious by
Phares because the product produced by the claimed method is different from the product of
Phares. Although treprostinil and Remodulin are discussed in Phares, the mere disclosure of

treprostinil does not anticipate any claim of the *393 patent. In fact, contrary to Sandoz’s
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allegations, Phares does not specifically teach the synthesis of treprostinil, but summarily teaches
the synthesis of its enantiomer (-) -treprostinil and notes that (+)-treprostinil can be prepared in
the same manner. [0143-0145]. All that Phares discloses is the synthesis of (-)-treprostinil
without indicating how that would be altered to synthesize (+)-treprostinil and is therefore not
enabled with regard to teaching a synthesis for (+)-treprostinil. /d. Additionally, there is no
indication of the purity or potential impurities present in a batch of treprostinil (because no
synthesis is disclosed).

The product of the Phares publication is structurally and functionally different from the
product of Phares. First, as Sandoz admits, Phares does not indicate the purity of
diethanolamine. SIC at 112. Instead, Phares only indicates that Form B polymorph of the
treprostinil diethanolamine disclosed has a melting point of 107C. [0337] but the data shows a
larger range of melting point from about 100-110.” The *393 patent, however, indicates that the
melting point for Form B is more than 104C. 393 patent, col. 12, 1. 52-55. Thus, it is not clear
that the treprostinil diethanolamine from Phares is the same as the treprostinil diethanolamine of
the *393 patent. Moreover, Phares does not disclose any purity data for treprostinil
diethanolamine. Additionally, Phares was considered by the Patent Office during prosecution
and appears on the face of the 393 patent. While the chemical structure of treprostinil and/or
treprostinil diethanolamine may be the same, the respective impurity profiles, the unknown

synthetic method and resulting product are expected to be different.

"It is also not clear from Phares that 107C is the melting point of Form B of treprostinil
diethanolamine. The DSC thermogram shows a single endotherm at 107C and Phares claims
“that is consistent with a melting event” but this is not necessarily the correct melting point for
treprostinil diethanolamine as the endotherm is much broader than 107C. See Phares, [0335,
Figures 20 and 21].
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Moreover, Sandoz claims that Phares discloses step (c) at [0105]. SIC at 131. The disclosure
cited, however, only states that “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.” [0105]. This disclosure, however, does not
indicate the source or purity of treprostinil used and as indicated above, there is no indication of
the purity of the resulting salt form. Similarly, Phares does not disclose a product with a purity
of at least 99.5%. None of the data cited by Sandoz in Phares describes a product that is 99.5%
pure. Thus, Phares fails to anticipate and/or render obvious the asserted claims of the *393

patent.

2) Phares in combination with Moriarty 2004

The combination of Moriarty 2004 and Phares do not render the claims of the 393
patent obvious. As detailed above, Phares alone does not disclose any specific treprostinil
product (only its enantiomer) and the treprostinil diethanolamine disclosed is expected to be
different than the treprostinil diethanolamine of the *393 patent. Similarly, there would be no
reason to combine the teachings of Phares and Moriarty. Even if they were combined, however,
as discussed above, Moriarty 2004 alone does not disclose the same treprostinil product as the
treprostinil made by the 393 patent as it has, on average, a lower purity and more impurities
present. See, Moriarty References above.

Both Phares and Moriarty 2004 were disclosed to the Patent Office during prosecution of
the *393 patent. Moreover, the batches made by the Moriarty 2004 process are of a lower purity
and have a different impurity profile than the treprostinil made by the 393 patent process so
even if a person of ordinary skill in the art were to combine these references, Phares does not

specify a synthesis for treprostinil so the Moriarty 2004 synthesis would presumably be used to

17

IPR2020-00770
United Therapeutics EX2007
Page 113 of 7335



then further make the diethanolamine salt form from Phares. See, e.g., Phares and Moriarty
References, above. Even if this were the case, however, because both the Moriarty 2004
treprostinil and the Phares treprostinil diethanolamine are of lower and/or different purity, there
is no evidence to suggest that the resulting product would be the same as the product of the *393
patent. Thus, Phares in combination with Moriarty 2004fails to render obvious the asserted

claims of the 393 patent.

3 Phares in combination with Moriarty 2004 and
Anderson

The above response to Phares, Moriarty 2004, and Phares in combination with Moriarty
are incorporated herein. Sandoz only cites Anderson for the allegation that “a person of ordinary
skill in the art would have been motivated to avoid the ‘drawbacks’ of column chromatography,
which is ‘labor intensive; process that is used generally as a last resort and that diethanolamine
salts were known and “the solubility of acid salts of the amines (Table 3.7) can provide some
operating advantages on scale.”. SIC at 127. This is inaccurate, however, as diethanolamine is
NOT disclosed in Table 3.7 and is not listed as an “amine useful for scale-up.” Anderson, Table
3.7. Instead, only diethylamine is listed, not diethanolamine. Id. Regardless of whether a POSA
would have preferred to avoid column chromatography, however, is irrelevant. Column
chromatography is commonly used for such complicated molecules as treprostinil, which has 5
chiral centers. Indeed, there is no discussion of using a diethanolamine salt in the Anderson
citations provided by Sandoz. As previously described, the combination of Phares and Moriarty
2004 do not render the claims obvious and Anderson does not disclose any information about
treprostinil or its synthesis nor even disclose that diethanolamine would have been useful for

scale-up. Indeed, it was an unexpected result that the salt step disclosed in the 393 patent
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worked to remove impurities. Thus, the addition of Anderson to the combination of Phares and

Moriarty 2004 does not render the claims of the *393 patent obvious.

e) “Synthetic Approaches to the 2002 New Drugs” Li, et. al.,
Mini-Reviews in Medicinal Chemistry, Vol. 4 at pp.207-233 (2004)
(“Li”) and Sorbera, et. al., “UT-15, Treatment of Pulmonary
Hypertension, Treatment of Peripheral Vascular Disease,” Drugs of
the Future, Vol. 26(4), pp. 364-374 (2001) (“Sorbera”)

Both Li and Sorbera only disclose summaries of other known syntheses of treprostinil
and disclose no new information on the product, synthesis, or purity/impurity profile of the
treprostinil products disclosed in the prior references. Li cites U.S. Patent 6,441,245 (“the *245
patent””) and WO 9921830 (“WO ’830”) for the summary of the treprostinil synthesis disclosed.
SDZ5499 0005382-83. Both the *245 patent and WO *830 were disclosed to the Patent Office
during prosecution of the 393 patent and listed on the face of the patent. In fact, the 245 patent
is cited by the *393 patent “treprostinil, and other prostacyclin derivatives have been prepared as
described in...U.S. Patent No. 6,441,245...” ’393 patent, Col. 1, 1. 23-26. Although the Li
article cites the last step involves titration of treprostinil with NaOH, neither WO 830 or the
’245 patent disclose this step. Thus, this step is not supported by the reference and is therefore
not enabled as there is no indication that Li actually synthesized anything and is simply reporting
previously listed syntheses. Instead, WO 830 and 245 patent discloses the crude product
(treprostinil) was purified by column chromatography and no further steps were taken. Sandoz-
Trep0007792-93; 245 patent, col. 18, 1. 26-29. Thus, in addition to not disclosing the last salt
step, these references use the same synthesis as the "117 patent and Moriarty 2004. Thus, UTC
incorporates its arguments regarding the *117 patent and Moriarty 2004 herein. See Moriarty

References, above.
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Similarly, Sorbera cites the 075 patent, EP 784, and WO 830 for syntheses of
treprostinil and provides no additional information beyond what is in each of these references
regarding the purity, impurity profiles, synthesis or composition of the drug product. As
previously discussed, none of these references anticipate and/or render obvious any claim of the
’393 patent. See, *075 patent, *814 patent references, and Moriarty references charts above.
Additionally Neither Li or Sorbera disclose the product of claim 1 with at least 99.5% purity as
required by claim 2. Additionally, neither Li nor Sorbera render obvious this claim with
Moriarty 2004 for the same reasons as the *117 patent and Moriarty 2004 do not render obvious
the claim. See Moriarty References, above. For these reasons, Li and Sorbera do not anticipate

and/or render obvious any of the asserted claims of the *393 patent.

4, Secondary Considerations

Sandoz has not established a prima facie case of obviousness. Thus, UTC is not
obligated to provide evidence of objective indicia of non-obviousness. Nonetheless, objective
indicia of non-obviousness confirm that the Asserted Claims would not have been obvious and,
in fact, represent a surprising solution to a serious problem of minimizing potentially hazardous

impurities and providing a safer and purer treprostinil product.

a) Long felt Unmet Need

At the time of the invention, there was a long-felt need to have a shorter, more efficient
synthesis to produce treprostinil in a more pure form and in a cost-effective manner with less
impurities. Treprostinil has five chiral centers resulting in 32 possible diastereomers so the
potential for diastereomeric impurities is high and only the treprostinil stereoisomer has the
desired pharmaceutical effect. Treprostinil is also a very potent drug so any diastereomeric

impurities would also potentially be potent and could potentially have deleterious effects. Thus,
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there was a need to reduce the amount of impurities as much as possible and the product of the
’393 patent further reduces impurities over the previous treprostinil products made by the prior
art.
b) Unexpected Results
The results of the claimed inventions in the *393 were unexpected. The use of a salt form
of treprostinil to further purify the treprostinil acid in a cheaper and better way than the
previously used methods of purification was an unexpected. Thus, a person of skill in the art

would not have expected the results of the *393 patent to be so successful.

c) Commercial Success
The *393 patent is used in the current production of Remodulin and has reduced the cost

of making Remodulin® and increased efficiency. Remodulin is a commercially successful
product that competes well against other alternatives such as Flolan. The commercial success of
Remodulin® is reflected in both gross sales figures and relevant market share. UTC will make
available for inspection and copying documents demonstrating the commercial success of
Remodulin®.
d) Copying

The non-obviousness of the *393 patent is evidenced by Sandoz’s own actions. Sandoz

copied not only the active ingredient treprostinil sodium, but also the process claimed in the *393

patent.
5. Obviousness-Type Double Patenting based on U.S. Patent No.
7,417,070 (“‘the 070 patent’) and U.S. Patent No. 6,765,117 (“the *117

patent™)

Sandoz’s entire obviousness-type double-patenting argument with regard to the *070

patent is that because claim 1 of the 070 patent claims a compound having the structure of
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treprostinil diethanolamine, then that necessarily renders obvious the claims of the 393 patent by
the mere disclosure of the structure. SIC at 77-79. Sandoz is wrong. As previously discussed
with regard to Phares, the mere disclosure of treprostinil diethanolamine does not render obvious
any claim of the *393 patent. Indeed, Sandoz ignores that obviousness-type double patenting
requires that only the claims of the prior art must be compared to the asserted claims. The claims
of the *393 patent are very different than claim 1 of the 070 patent. Indeed, Sandoz provides no
citation for its assertion that process elements are irrelevant specifically when performing an
obviousness-type double patenting analysis and no citation that the species/genus argument
applies as well. See Astellas Pharma, Inc. v. Ranbaxy Inc., No. CIV.A.05 2563 MLC, 2007 WL
576341, at *5 (D.N.J. Feb. 21, 2007) ( “Defendants have also not persuaded the Court that the
rule of anticipation, holding that an earlier claim to a species defeats a later claim to a genus
containing that species, controls the result in this case.”). Moreover, the synthesis used to make
the diethanolamine salt in the *070 patent would result in a structurally and functionally different
product than the *393 patent for the same reasons as Phares as the 070 patent is the issued patent
of the Phares patent publication. Thus, all arguments regarding Phares are incorporated herein.
See Phares response.

Similarly, the claims of the *117 patent are very different than the claims of the *393
patent and would result in different product. Moreover, the *117 patent does not specifically
disclose treprostinil diethanolamine. See Astellas Pharma, Inc. v. Ranbaxy Inc., No. CIV.A.05
2563 MLC, 2007 WL 576341, at *5 (D.N.J. Feb. 21, 2007) ( “Defendants have also not
persuaded the Court that the rule of anticipation, holding that an earlier claim to a species defeats
a later claim to a genus containing that species, controls the result in this case.”). Moreover, the

products of the *117 patent and the 393 patent are structurally and functionally different. See
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Moriarty References above. Other than structural and functional differences, the products of the
’117 patent and the *393 patent are also different as the 117 patent product must be
stereoselectively produced using the source limitations of starting enyne and cyclized
intermediate. Indeed, neither the 070 patent claims or the *117 patent claims disclose steps (a),
(b), (c), or (d) of the *393 patent claims. Similarly, neither the 070 patent claims nor the 117
patent claims disclose a product with at least 99.5% purity. Thus, neither the 070 patent nor the

’117 patent render the claims of the >393 patent invalid for obviousness-type double patenting.
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PRIVILEGED & CONFIDENTIAL

EXHIBIT A

UNITED THERAPEUTICS’ RESPONSE TO SANDOZ’S INVALIDITY
CONTENTIONS

UNITED STATES PATENT No. 8,497,393!

CHCH2),L00H

or a pharmaceutically acceptable salt thereof,
wherein said product is prepared by a process
comprising

different from the product of the 075 patent. While the
chemical structure of treprostinil may be the same, the
respective impurity profiles are expected to be different,
the synthetic method is different and the synthetic
efficiency is different. Specifically, the *075 patent
produces product in much lower yields and is unsuitable
to produce pharmaceutical grade treprostinil because of
overall synthetic efficiency. Thus, the *075 patent
cannot anticipate claim 1.

If the process for producing a product according to a
product-by-process claim imparts distinctive structural
and functional characteristics to the product, those
characteristics must be evaluated when considering
patentability. See In re Garnero, 412 F.2d 276, 279
(C.C.P.A. 1979); see also Amgen Inc. v. Hoffmann-La
Roche Ltd., 580 F.3d 1340, 1364, 1367, 1370 (Fed. Cir.
2009) (noting that the structural and functional
differences do not need to be explicitly claimed in order
to be patentable).

Because the product produced by the claimed process is
superior, inter alia in yield and purity, to the product
produced by the method disclosed in the *075 patent, it
is not anticipated. See, e.g., Abbott Laboratories v.
Sandoz, Inc., 566 F.3d 1282, 1308 (Fed. Cir. 2009) {J.
Newman, dissenting) (“The facts of Thorpe did not
concern the exception and expedient where process

terms are invoked to describe a new product of complex

! In addition to the references specifically cited herein, United Therapeutics reserves the right to rely on other
materials and information including, but not limited to, the references cited by Sandoz in its invalidity contentions, expert
opinion, and any additional references uncovered during discovery.
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PRIVILEGED & CONFIDENTIAL

structure. This exception is rarely invoked. The general
rule requiring claims to have a process-free definition of
the structure of a new product accommodates most
inventions. Some recent exceptions are seen in
emerging aspects of biotechnology.”); see also Scripps
Clinic & Research Foundation v. Genentech, Inc., 927
F.2d 1565 (Fed.Cir.1991) (process to obtain a “highly
purified and concentrated” product that was “largely
free of contaminants,” was not anticipated by previous
disclosure of the product), overruled on other grounds
by Abbott Labs v. Sandoz, Inc., 566 F.3d 1282 (Fed. Cir.
2009).

Sandoz claims that the 0.096g of treprostinil product
anticipates the claim, however, there is no evidence as
to the purity of that sample and they synthesis itself was
not reproducible. UTC-Sand-Rem01096057-059.
Sandoz previously admitted that “early preparations [of
treprostinil] resulted in complex mixtures of
diastereomers requiring separation and low
yields...Other early efforts by Upjohn in optimizing the
preparation of treprostinil focused on closure strategies
for the center ring, which also suffered from lack of
sufficient stereocontrol and/or low yields due to lengthy
synthetic sequences, such as those disclosed in Aristoff
"075.” Sandoz I Invalidity Contentions at 47. Sandoz’s
previous Invalidity Contentions operate as an admission
of a party opponent, and confirm that even Sandoz itself
recognizes the validity of the *393 patent, and the
superiority of the product produced by the claimed
process of the *393 patent.

Sandoz’s admission is further supported by the
disclosure of the *393 patent itself, which referenced the
"(075 patent on its face and incorporates it by reference.
"393 patent at 1:23-24. Moreover, the Patent Office
specifically considered the’075 patent and expressly
allowed the *393 patent over the reference, confirming
that the 075 patent does not anticipate the claims of the
"393 patent.

Furthermore, as even Sandoz appears to acknowledge in
its previous Invalidity Contentions, the synthetic
disclosure in the *075 patent provides for a large
number of steps and would result in low yields of
impure product. Indeed, the treprostinil product formed
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by the "075 patent synthetic method would be expected
to have a different impurity profile than the treprostinil
produced by the claimed process of the *393 patent in
lower yield.

(a) alkylating a compound of structure II with an Sandoz fails to identify any disclosure of step (a) in the
alkylating agent to produce a compound of "(075 patent and has therefore waived any argument that

formula IIL, the 075 patent discloses step (a).

(I
(1)
I Y —(—— s Y
ol
My 1y
OH

"
O, ON

wherein w=1, 2, or 3;
Y, i8 trans-CH—CH-, cis-CH=CH-, -CH,{CH,),

or-—C=C--1mis 1,2, or3;

R.is

(1} —CH, - CH,, wherein p is an integer from 1 to 5,
inclusive,

{2} phenoxy opticnally substituted by one, two or three
chiore, fluore, trifhwromethyl, (C,-C,) atkyl, or (C,-C,)
alkexy, with the proviso that not more than two substituents
are other than alkyl, with the proviso that R, is phenoxy or
substituted phenoxy, only when R, and R, are hydrogen or
methyl, being the same or ditfereat,
{3} phenyl, bearyl, phenylethyl, or phenylpropyt optionally
substituted on the aromatic ring by one, two or three chloro.
fluoro, triflvoromethyl, {(C,-C;lalkyl, or (C;-C,jalkoxy, with
the proviso that ot more than two substituents are other than
alkyl,
(43 ci3-CH=CH—CH,—CHj,
(5) —(CH,) -
{63 (CHy) 3 CH==C{CH; ) o

~ (L) 3R taken together is
{13{C-Ceyclealioyl optionally substituted by 1 103 (C,-C5)
afkyl;
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{2) 2-(2-furvl jethyi,

(3) 2-(3-thienyijethoxy, or

{4) 3-thienyloxymethyl;

M, is -OH:p-R; or e-R[S-OB or «-OR(3-R or «-R5:$-
OR,, wherein R; ts hydrogen or methyl. R, is an alcchol
protecting group, and

s =R iB-R., a-R PR, or a mixture of -R:B-R, and
R f-R,. wherein R; and R, are hydrogen, methyvi, or
fluoro, being the same or different, with the proviso that one
of Ry and Ry is fluore only when the other is hydrogen or
fluoro,

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

Sandoz fails to identify any disclosure of step (b) in the
"(075 patent and has therefore waived any argument that
the 075 patent discloses step (b).

(c) contacting the product
of step (b) [sic] with a base B to form a salt of formula
L

and

@
Q{CH2 3,000

Sandoz fails to identify any disclosure of step (c) in the
"075 patent and has therefore waived any argument that
the *075 patent discloses step (c).

(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%.

Sandoz fails to identify any disclosure of step (d) in the
"(075 patent and has therefore waived any argument that
the 075 patent discloses step (d).

The *075 patent does not disclose any product of
formula I (including treprostinil) with a purity of at least
99.5% pure.

In fact, the only reference Sandoz contends discloses
treprostinil with at least 99.5 % purity is the Moriarty
2004 reference. During prosecution of the *393 patent,
the Examiner allowed all of the claims of the *393
patent over the Moriarty 2004 reference because of
evidence provided that it had a different impurity profile
than the prior art. See, e.g., SDZ5499 0004833. Indeed,
the Moriarty 2004 reference itself specifies how poor
the 075 patent process was and identified multiple
problems with the product of the *075 patent. UTC-
Sand-Rem00069616. Thus, a person of ordinary skill in
the art would not combine the teachings of the 075

atent and Moriarty 2004.

4
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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 (IIT)
produced in step (a).

9. A product comprising a compound having formula
v

S

Vs

O
or a pharmaceutically acceptable salt thereof,

Sandoz fails to identify any disclosure of step (b) or use
of NaOH or KOH in the *075 patent and has therefore
waived any argument that the *075 patent discloses

Sandoz fails to identify any disclosure of not purifying
the compound of formula (III) and has therefore waived
any argument that the 075 patent discloses these claim
mitat;

e only difference between claim 9 and claim 1 o
the *393 patent is the structures shown are limited to the
synthesis of treprostinil and not related prostacyclin
analogues. Thus, each of the arguments for claim 1 is
applicable to claim 9. See, claim 1.

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,

IPR2020-00770
United Therapeutics EX2007
Page 126 of 7335



PRIVILEGED & CONFIDENTIAL

’ st

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

The only difference between claim 9 and claim 1 of

the *393 patent is the structures shown are limited to the
synthesis of treprostinil and not related prostacyclin
analogues. Thus, each of the arguments for claim 1 is
applicable to claim 9. See, claim 1.

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

HO

o OH

HB®

O

oo

COO

The only difference between claim 9 and claim 1 of

the 393 patent is the structures shown are limited to the
synthesis of treprostinil and not related prostacyclin
analogues. Thus, each of the arguments for claim 1 is
applicable to claim 9. See, claim 1.

(d) optionally reacting the salt
formed in step (c) with an acid to form the compound
of formula IV.
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not include purifying the compound of formula (VI)
produced in step (a).
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The only difference between claim 16 and claim 8 of
the 393 patent is their dependence of claims 9 and 1,
respectively. Thus, each of the arguments for claim 8 is
applicable to claim 16. See, claim 8.

Claim

A product comprising a compound of formula I

Oy
(= C—C——R;

H ¥
[
My

i

I
1

ENCRNLCOON

or a pharmaceutically acceptable salt thereof,
wherein said product is prepared by a process
comprising

“product and other compounds. Indeed, Sandoz has

Deficiencies in Prior Art

The *814 patent and EP *784 essentially share the same
disclosure of synthetic methods for the crude treprostinil

nearly identical contentions for each reference. SIC at
9-24. In addition, Aristoff *814 presents the same
synthetic pathway for treprostinil as the EP *784. Since
the synthetic method for treprostinil described in
Aristoff *814 is the same as that set forth in EP °784,
both will be considered together (“the *814 patent
references”).

Claim 1 of the *393 patent is not anticipated by '814
patent references because the product produced by the
claimed method is different from the product of the *814
patent references. While the chemical structure of
treprostinil may be the same, the respective impurity
profiles, the synthetic method and synthetic efficiency is
different. Specifically, the 814 patent references
produce products in lower yields and is not suitable to
scale-up for large-scale pharmaceutical use because of
overall synthetic efficiency. If the process for
producing a product according to a product-by-process
claim imparts distinctive structural and functional
characteristics to the product, those characteristics must
be evaluated when considering patentability. See In re
Garnero, 412 F.2d 276, 279 (C.C.P.A. 1979); see also
Amgen Inc. v. Hoffmann-La Roche Ltd., 580 F.3d 1340,
1364, 1367, 1370 (Fed. Cir. 2009) (noting that the
structural and functional differences do not need to be
explicitly claimed in order to be patentable).
Additionally, a source limitation present in the claim
can impart structural and functional differences in the
product. Amgen, 580 F.3d at 1367-68.

Additionally, Sandoz fails to demonstrate that the
product of the *814 patent references are structurally

and functionally the same as the claimed product.

7
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Sandoz has already expressly admitted that “early
preparations [of treprostinil] resulted in complex
mixtures of diastereomers requiring separation and low
yields” and “[o]ther early efforts by Upjohn in
optimizing the preparation of treprostinil focused on
closure strategies for the center ring, which also
suffered from lack of sufficient stereocontrol and/or low
yields due to lengthy synthetic sequences.” Sandoz I
[nitial Invalidity Contentions at 47. Sandoz’s admission
is further supported by the disclosure of the 393 patent
itself, which referenced the *814 patent, on its face. See
"393 patent References Cited.

The products of the *393 patent are structurally and
functionally different than the products of the 814
patent references. Upjohn’s early syntheses yielded
inadequate products in terms of impurities, yield, and
other analytical data.” For example, the SynQuest
Process Optimization For the Manufacture of UT-15
report dated December 28, 2007, states that an early
Aristoff synthesis of treprostinil (being an optimized
version of the 814 patent synthesis) “yielded a
diastereomeric mixture of [treprostinil intermediate]”
and subsequent steps added additional chiral centers,
thus the Aristoff synthesis “could not allow the
production of large-scale quantities of [treprostinil] in
an economical way because of extensive separation
problems which resulted from the plethora of
stereomers formed in this non-stereoselective process.”
UTC-Sand-Rem00000177. see also UTC-Sand-
Rem0000177-180 (abandoning the attempt to improve
Aristoff synthesis); 180-182; see generally, UTC-Sand-
Rem-0000145-358.

The report also notes that the Upjohn chemists
“obtained a crude product corresponding to a mixture of
diastereomers [of treprostinil]. Five to ten
recrystallizations were necessary...This prior work did
not offer much guidance for our purification of the final
product [treprostinil] because they had a mixture of
stereomers at this stage.” UTC-Sand-Rem-00000216.
The *814 patent references does not disclose a pure
treprostinil product, and while the *814 patent also does
not disclose the need for five to ten recrystallizations or
other extensive work-up procedures the Synquest report

? UTC reserves the right to use the entire documents Sandoz cited in their narrative contention response.

8
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makes clear that the product of the *814 patent was
inadequate even with additional purification techniques
not disclosed in the references themselves.

Additionally, the lots produced by the prior Upjohn
optimized synthesis have a different impurity profile,
different average optical rotation, and lower average
yield (even after multiple recrystallizations) than lots
produced using the *393 patent synthesis that were
referenced by Sandoz. SIC at 57-60; see, also, UTC-
Sand-Rem00061829-62075 at 62013-62015; see also
UTC-Sand-Rem00022256-22299; UTC-Sand-
Rem(00025786-26109; and UTC-Sand-Rem00045530-
45996.

Additionally, a person of ordinary skill in the art would
understand that the scale of a chemical reaction can
greatly affect the yield and level of impurities. The
scale of the reactions disclosed in the *814 patent
reference is on the gram scale. Likewise, the lots made
from the Upjohn synthesis were made on a smaller scale
than several of the later development and commercial
lots of treprostinil made using the *393 patent synthesis.
See, e.g., UTC-Sand-Rem01107146-1107214; UTC-
Sand-Rem00794084-794229. A person of ordinary skill
in the art would therefore understand that any
improvements in the commercial lots of treprostinil
made using the *393 patent synthesis is further
magnified over the Upjohn synthesis products given
their small scale. Sandoz has therefore failed to show
the 814 patent references disclose the same pure
treprostinil products claimed in the *393 patent. Thus,
the *814 patent references fail to anticipate claim 1 of
the *393 patent. Sandoz claims that the 1.2g sample of
treprostinil in Example 3 of the 814 patent is 95% pure
and anticipates the claim, however, there is no evidence
within the *814 patent or EP *784 as to the purity of that
sample. Sandoz previously admitted that “early
preparations [of treprostinil] resulted in complex
mixtures of diastereomers requiring separation and low
yields...Other early efforts by Upjohn in optimizing the
preparation of treprostinil focused on closure strategies
for the center ring, which also suffered from lack of
sufficient stereocontrol and/or low yields due to lengthy
synthetic sequences.” Sandoz I Invalidity Contentions
at 47. In addition the 075 patent, the *814 patent is the
only other Upjohn route and therefore Sandoz was

9
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referring to that route as well. Sandoz’ previous
Invalidity Contentions operate as an admission of a
party opponent, and confirm that even Sandoz itself
recognizes the validity of the *393 patent, and the
superiority of the product produced by the claimed
process of the 393 patent.

For these reasons, the *814 patent references do not
anticipate claim 1 of the *393 patent.

(a) alkylating a compound of structure II with an
alkylating agent to produce a compound of

formula II1,
{11
Y —C—C—R;
31 ¢ 7
o
My Y
Ol
H
OH
(I
Y —C——R;
H { 7
il
My Ly
vOH
H
HCIE), ON

wherein w=1, 2, or 3;

Sandoz fails to identify any disclosure of step (a) in the
"814 patent references and has therefore waived any
argument that the *814 patent references disclose step

(a).

10
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Y, is trans-CH—=CH~-, cis-CH=CH-, —CH,(CH.), .
o U= 1mis 1,2, or3;

R;is
{1} —C H, - CHy, wherein p i an integer from 1 to 5,
inclusive,

{2} phenoxy optienally subsiituted by one. two or three
chioro, fluore, triffucromethyl, (C,-Cy) atkyl or (C-C;)
alkoxy, with the proviso that net more than two substifuents
are other than alkyl, with the proviso thai R, 15 phenoxy or
substituted phenoxy, only when R, and R, are hydrogen or
methyl, being the same or ditferent,
{33 phenyl, benzyl, phenyiethyl, or phenylpropy! optionalty
substituted on the aromatic ring by one, two or three chlor,
Heoro, trifluoromethyl, (T, -C, Jalkyl, or (C,-Calkoxy, with
the proviso that not more than two substituents are other than
alkyl.
{4} cis-CH—CH--CH,CH,,
(5Y - (CH,) - CHOR)-—CH,, or
(8} () ClEC{CH, )y

~~~~~~ (L )R taken together is
{13{CC5 eyeloalkyl optionally substiiuted by 1 10 3 (C,-C5)
alkyk:
(2) 2-(2-foryvljelhyl,
{(3) 2-(3-thienylethoxy, or
{4) 3-thienyloxymethyl;
M, i5 a-OH:-R; or a-R:f-OH or a-OR(f-R; or a-Rs:B-
OR,, wherein Ry 15 hydrogen or methyi, R, is an alcohol
protecting group, and
L s a-Ryf-Ry, a-ReB-R,, or a mixmre of R ,:B-R, and
a-Ry:f-Ra, wherein Ry and Ry are hydrogen, methyl, or
flaoro, being the same or different, with the proviso thet one
of Ry and R, is fluoro only when the other is hydrogen or
fluoro,

(b) hydrolyzing the product of formula III of step (a) Sandoz fails to identify any disclosure of step (b) in the

with a base "814 patent references and has therefore waived any
| argument that the *814 patent references disclose step
(b).
(c) contacting the product Sandoz fails to identify any disclosure of step (c) in the
of step (b) [sic] with a base B to form a salt of formula "814 patent references and has therefore waived any
I argument that the 814 patent references disclose step
S
(©).

T

sl

H Y —C— (— [

|
l\’f

and

IZ’D(CE—I;}&,.(_TE)O@

(d) optionally reacting the salt formed in step (c) with [Sandoz fails to identify any disclosure of step (d) in the

11
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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 (IIT)
produced in step (a).

9. A product comprising a compound having formula
v

"814 patent references and has therefore waived any
argument that the *814 patent references disclose step

(d).

The *814 patent references do not disclose any product
of formula I (including treprostinil) with a purity of at
least 99.5%.

In fact, the only reference Sandoz contends discloses
treprostinil with at least 99.5 % purity is the Moriarty
2004 reference. During prosecution of the *393 patent,
the Examiner allowed all of the claims of the *393
patent over the Moriarty 2004 reference because of
evidence provided that it had a different impurity profile
than the prior art. See, e.g., SDZ5499 0004833. Indeed,
the Moriarty 2004 reference itself specifies how poor
the 814 patent references were and identified multiple
problems with the products of the 814 patent
references. UTC-Sand-Rem00069614-16. Moreover,
as described above, even with multiple recrystallizations
not described in the *814 patent, the product could not
be improved to a higher purity for scale up. Thus, a
person of ordinary skill in the art would not combine the
teachings of the *814 patent references and Moriarty
2004

Sandoz fails to identify any disclosure of step (b) or use
of NaOH or KOH in the *814 patent references and has
therefore waived any argument that the *814 patent

references disclose these claim limitations

the compound of formula (II) and has therefore waived
any argument that the *814 patent references disclose

y
the 393 patent is the structures shown are limited to the
synthesis of treprostinil and not related prostacyclin
analogues. Thus, each of the arguments for claim 1 is
applicable to claim 9. See, claim 1.

12
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L

PRI
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,
4

iy

PR

SN

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

The only difference between claim 9 and claim 1 of

the *393 patent is the structures shown are limited to the
synthesis of treprostinil and not related prostacyclin
analogues. Thus, each of the arguments for claim 1 is
applicable to claim 9. See, claim 1.

(c) contacting the product of step (b) with a base B to

The only difference between claim 9 and claim 1 of
the 393 patent is the structures shown are limited to the
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form a salt of formula IV, and

HO

s O

i:[B®

8

_

000

synthesis of treprostinil and not related prostacyclin
analogues. Thus, each of the arguments for claim 1 is
applicable to claim 9. See, claim 1.

(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 (a).

The only difference between claim 9 and claim 1 of

the 393 patent is the structures shown are limited to the
synthesis of treprostinil and not related prostacyclin
analogues. Thus, each of the arguments for claim 1 is
applicable to claim 9. See, claim 1

The only difference between claim 16 and claim 8 of
the 393 patent is their dependence of claims 9 and 1,
respectively. Thus, each of the arguments for claim 8 is
applicable to claim 16. See, claim 8.

Deficiencies in Prior Art

1.

A product comprising a compound of formula
{1
Y e O O Ry

M L
oH

H

H
O{CH ) COOR

}

IThe *117 patent and Moriarty 2004 references disclose

the same synthesis for treprostinil. Additionally, the
treprostinil referenced in the 2006 Remodulin Package
Insert and the Remodulin on sale prior to the priority
date of the *393 patent were also made by the *117
patent process.3 Since the synthetic method for
treprostinil described in each of these references is the
same as that set forth in the 117 patent, they will be
considered together (“the Moriarty references”).

? Indeed, the 2006 Remodulin Package Insert does not disclose any synthesis and the “sale” of Remodulin similarly
does not disclose any specific synthesis. In fact, Sandoz has admitted that the *393 patent process was not used to make
Remodulin (and therefore not “on sale”) until after the priority date of the *393 patent. See, SIC at 61 (“By mid-2008,

UTC had modified its manufacturing process to include the

process steps claimed in the >393 patent.”).
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or a pharmaceutically acceptable salt thereof,
wherein said product is prepared by a process
comprising

Claim 1 of the 393 patent is not anticipated by the
Moriarty references because the product produced by
the claimed method is different from the product of the
Moriarty references. While the chemical structure of
treprostinil may be the same, the respective impurity
profiles, the synthetic method and synthetic efficiency is
different. Specifically, the Moriarty references produce
products in lower yields with more impurities. If the
process for producing a product according to a product-
by-process claim imparts distinctive structural and
functional characteristics to the product, those
characteristics must be evaluated when considering
patentability. See In re Garnero, 412 F.2d 276, 279
(C.C.P.A. 1979); see also Amgen Inc. v. Hoffmann-La
Roche Ltd., 580 F.3d 1340, 1364, 1367, 1370 (Fed. Cir.
2009) (noting that the structural and functional
differences do not need to be explicitly claimed in order
to be patentable).

During prosecution of the 393 patent, the Examiner
allowed all of the claims of the *393 patent over the
Moriarty 2004 reference (and the 117 patent) because
of evidence provided that it had a different impurity
profile than the prior art. See, e.g., SDZ5499 0004833.
Contrary to Sandoz’ allegations, the Walsh declaration
did not require that the *393 patent provide only a
certain subset of impurities, but was used to show that
there were less total impurities present and less overall
impurities. Indeed, the batch record used by Walsh to
show the differences was a representative example. On
average, the batches of treprostinil made by the *393
patent have less number of impurities and less total
impurities than an average of treprostinil made by the
"117 patent.

The products of the *393 patent are structurally and
functionally different than the products of the Moriarty
references.” Indeed, Sandoz only looks at the first 5
Process Optimization batches of the *393 patent
treprostinil for comparison to prior batches made by the
Moriarty process, but then also only looks at the last
few years of the Moriarty process when it was fully
optimized and run at scale. SIC at 55-61; see also UTC-
Sand-Rem01096535-36. First, a comparison of the first

* UTC reserves the right to use the entire documents Sandoz cited in their narrative contention response.
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few developmental batches made to years of optimized
atches is an unfair comparison. Even under this
comparison, however, the 5 *393 patent batches showed
that only 1 batch had <0.05% |Jjjifimpurity. only 1
atch had <0.05% ] impurity. none of the batches
ad any [JJJJi] impurity and all batches had <0.05%
impurity and <0.05% || impurity.
UTC-Sand-Rem01096535-36. This is a very low
amount for these impurities given that these were the
first few batches made with the process. The last six
years of Moriarty batches made, however, had more
impurities on average per impurity of several impurities
than these 5 initial *393 patent batches. Id. A much
better comparison, however, would look at the impurity
profiles of the first 5 batches of the Moriarty batches
(including LRX-97J01, LRX-98A01, LRX-98B01,
UT15-98H01, UT15-98101) as a comparison to these
first 5 batches of the 393 patent that Sandoz cites. See,
UTC-Sand-Rem00021934-39; UTC-Sand-
Rem01156295-295; UTC-Sand-Rem01096536. Indeed,
under that analysis, the average *393 patent batch had
far less total impurities, and individual impurities as the
Moriarty batches had an a much higher average amount

of many impurities including ||| | |G
I

Additionally, the average Moriarty batch had many
times the total impurities of the average 393 patent
batch. Id. Additionally, beyond the first 5 batches of
treprostinil made by the *393 patent, other later batches
also confirm that the average batch made by the *393
patent is superior to the batches made by the Moriarty
references in terms of quality, impurities present, and
total impurities, among other properties. Given the
potency of treprostinil, any impurity is a potential safety
concern and a person of ordinary skill would want to
minimize these impurities. The product of the *393
patent is structurally and functionally different than the
products of the prior art that contained treprostinil
because the *393 patent has a higher level of average
purity, lower number of individual impurities, and better
product. For example, in a document entitled
Treprostinil Drug Substance Impurities, all of the
development lots through commercial lots of treprostinil
up to March 2004 are compared, which includes lots
made by the "117 patent and Moriarty 2004 process.

See UTC-Sand-Rem00334054-00334057 and UTC-
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Sand-Rem(01156295-302; see also, UTC-Sand-
Rem00062013. Other documents also indicate the types
of impurities present, level of impurities, yields and
other information about these and other lots made by the
Moriarty process. See, e.g., UTC-Sand-Rem(01096537,
PTX-100a, UTC-Sand-Rem00001673-702; UTC-Sand-
Rem00804699-707; UTC-Sand-Rem00804711-718;
UTC-Sand-Rem00804722-730; UTC-Sand-
Rem00804744-753; UTC-Sand-Rem00804800-809;
UTC-Sand-Rem00804780-790; UTC-Sand-
Rem00804838-848; UTC-Sand-Rem00804867-881;
UTC-Sand-Rem(00956861-956878; UTC-Sand-
Rem(01085875-877; UTC-Sand-Rem01086040-042;
UTC-Sand-Rem01086341-342; UTC-Sand-
Rem(01086357-359; UTC-Sand-Rem01086816-817;
UTC-Sand-Rem01093970-971; UTC-Sand-
Rem01093976-977; UTC-Sand-Rem01094378-379;
UTC-Sand-Rem01095090-091; UTC-Sand-
Rem01102329-330; UTC-Sand-Rem01102331-357;
UTC-Sand-Rem01102368-369; UTC-Sand-
Rem01102372-427; UTC-Sand-Rem01104987-5002;
UTC-Sand-Rem01110528-529; UTC-Sand-
Rem01110865-867; UTC-Sand-Rem01117288; UTC-
Sand-Rem01111355-357; UTC-Sand-Rem01117901-
906; UTC-Sand-Rem01117910-912; UTC-Sand-
Rem01118722-727; and UTC-Sand-Rem01126018-020.
Other documents show that the batches made by the
"393 patent process have a better impurity profile on
average as well as less total impurities.” See, e.g., UTC-
Sand-Rem01107146-1107214; UTC-Sand-
Rem00794084-794229. Indeed, none of the prior art
specifies the level of purity or minimal level of
impurities that the *393 patent provides.

Additionally, a person of ordinary skill in the art would
understand that the scale of a chemical reaction can
greatly affect the yield and level of impurities. The
scale of the reactions disclosed in the Moriarty
references on average is smaller than the scale of
batches made by the *393 patent. See UTC-Sand-

* The documents cited herein for batches of treprostinil made by the *117 patent process and by the *393 patent
process are illustrative examples. Discovery in this case has just started and expert discovery has not started. Thus, UTC
reserves the right to cite additional documents showing information on batches made by each process to further support
the fact that the products of the two processes is different and reserves the right to cite any document from Sandoz’s
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Rem01096533 (“The following chart lists in detail the
changes that occurred in the process between Chicago
[using Moriarty process] and Silver Spring [using 393
process]. In Silver Spring, the diethanolamine salt was
introduced as a purification step and the batch size was
increased from [Jjtco il ") Despite this jump in
batch size, the overall purity of the *393 patent process
was reported as 99.9% compared to 99% for the
Moriarty process. Id. A person of ordinary skill in the
art would therefore understand that any improvements
in the commercial lots of treprostinil made using the
‘393 patent synthesis is further magnified over the
Moriarty synthesis products given the difference in
scale. Sandoz has therefore failed to show the Moriarty
references disclose the same pure treprostinil products
claimed in the ‘393 patent. Thus, the Moriarty
references fail to anticipate claim 1 of the ‘393 patent.

For these reasons, the Moriarty references do not
anticipate claim 1 of the *393 patent.

(a) alkylating a compound of structure II with an See Claim 1.
alkylating agent to produce a compound of
formula II1,

i
Y —C—C—R;
3§ - 7
ol
My L
OH
H
OH
fexi
Y ——C—R;
H t 7
Il
M Ly
CH
H
HCH,ON
wherein w=1, 2, or 3;
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Y, is trans-CH—CH--, cis-CH=CH CH,(CH.),,

o U= 1mis 1,2, or3;

R.is

{1} —C_H, —CH,, wherein p s an integer from 1 to 5,
L oiiag 3 : .
inclusive,

{2} phenoxy optienally subsiituted by one. two or three
chioro, fluore, triffucromethyl, (C,-Cy) atkyl or (C-C;)
alkoxy, with the proviso that net more than two substifuents
are other than alkyl, with the proviso thai R, 15 phenoxy or
substituted phenoxy, only when R, and R, are hydrogen or
methyl, being the same or ditferent,
{33 phenyl, benzyl, phenyiethyl, or phenylpropy! optionalty
substituted on the aromatic ring by one, two or three chlor,
Heoro, trifluoromethyl, (T, -C, Jalkyl, or (C,-Calkoxy, with
the proviso that not more than two substituents are other than
alkyl.
{4} cis-CH—CH--CH,~ CH,,
(5Y - (CH,) - CHOR)-—CH,, or
(8} () ClEC{CH, )y

~~~~~~ (L )R taken together is
{13{CC5 eyeloalkyl optionally substiiuted by 1 10 3 (C,-C5)
alkyk:
(2) 2-(2-foryvljelhyl,
{(3) 2-(3-thienylethoxy, or
{4) 3-thienyloxymethyl;
M, i5 a-OH:-R; or a-R:f-OH or a-OR(f-R; or a-Rs:B-
OR,, wherein Ry 15 hydrogen or methyi, R, is an alcohol
protecting group, and
L s a-Ryf-Ry, a-ReB-R,, or a mixmre of R ,:B-R, and
a-Ry:f-Ra, wherein Ry and Ry are hydrogen, methyl, or
flaoro, being the same or different, with the proviso thet one
of Ry and R, is fluoro only when the other is hydrogen or
fluoro,

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

See Claim 1.

(c) contacting the product
of step (b) [sic] with a base B to form a salt of formula
I

and

See Claim 1. Sandoz claims that the Moriarty reference
teach the performance of step (c) because when the
KOH reacts with the treprostinil in step (b), “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 subsequent addition of HC1.” SIC at 75. Not
so. As described and claimed, the treprostinil is made in
a separate step and not simply in situ with KOH.

Indeed, step (c) specifies that it must “contact the
product of step (b)” that is, the completed step, before
proceeding on to the next step. Thus, Sandoz has failed
to show that any of the Moriarty references disclose step
(c) of claim 1.
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(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)

8. The product of claim 1, wherein the process does
not include purifying the compound of formula (IIT)

(a).

produced in step

9. A product comprising a compound having formula
v

See Claim 1. Because Sandoz has failed to show step
(c) of claim 1, they have similarly failed to show step
(d) as it requires the salt formed in step (c).

The Moriarty references do not disclose any product of
formula I (including treprostinil) with a purity of at least
99.5% except for the one Moriarty 2004 reference.

During prosecution of the *393 patent, the Examiner
allowed all of the claims of the *393 patent over the
Moriarty 2004 reference because of evidence provided
that it had a different impurity profile than the prior art.
See, e.g., SDZ5499 0004833. Contrary to Sandoz’s
allegations, the Walsh declaration did not require that
the *393 patent provide only a certain subset of
impurities, but was used to show that there were less
total impurities present and less overall impurities.
Indeed, the batch record used by Walsh to show the
differences as a representative example. On average, the
batches of treprostinil made by the *393 patent have less
number of impurities and less total impurities than an
average of treprostinil made by the 117 patent. The
products of the 393 patent are structurally and
functionally different than the products of the Moriarty
references. There is no indication of the purification
process used in the 393 patent in any Moriarty
reference. Thus, a person of ordinary skill in the art
would not combine the teachings of the Moriarty
references and Moriarty 2004.

See Claim 1.

The Moriarty references indicate that column
chromatography is used to purify the compound of
formula (IIT).

The only difference between claim 9 and claim 1 of

the *393 patent is the structures shown are limited to the
synthesis of treprostinil and not related prostacyclin
analogues. Thus, each of the arguments for claim 1 are
applicable to claim 9. See, claim 1.
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L

PRI
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,
4

iy

PR

SN

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

The only difference between claim 9 and claim 1 of

the *393 patent is the structures shown are limited to the
synthesis of treprostinil and not related prostacyclin
analogues. Thus, each of the arguments for claim 1 are
applicable to claim 9. See, claim 1.

(c) contacting the product of step (b) with a base B to

The only difference between claim 9 and claim 1 of
the 393 patent is the structures shown are limited to the
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form a salt of formula IV, and

HO

s O

i:[B®

8

_

000

synthesis of treprostinil and not related prostacyclin
analogues. Thus, each of the arguments for claim 1 are
applicable to claim 9. See, claim 1.

(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 (a).

The only difference between claim 9 and claim 1 of

the 393 patent is the structures shown are limited to the
synthesis of treprostinil and not related prostacyclin
analogues. Thus, each of the arguments for claim 1 are

The only difference between claim 16 and claim 8 of
the 393 patent is their dependence of claims 9 and 1,
respectively. Thus, each of the arguments for claim 8
are applicable to claim 16. See, claim 8.

Deficiencies in Prior Art

1.

{1
R ant Sl S 18

M L
oH

H

H
O{CH ) COOR

or a pharmaceutically acceptable salt thereof,
wherein said product is prepared by a process
comprising

A product comprising a compound of formula I

}lcombination with Moriarty 2004 (SIC at 104-125), and

Sandoz provides separate charts for 1) Phares (SIC at
61-71), 2) Phares again (SIC at 92-104), 3) Phares in

4) Phares in combination with Moriarty 2004 and
Anderson (SIC at 126-141). Sandoz repeats many of the
same arguments each of the above referenced charts will
be addressed together.

Phares

Claim 1 of the 393 patent is not anticipated and/or
rendered obvious by Phares because the product
produced by the claimed method is different from the
product of Phares. Although treprostinil and Remodulin
are discussed in Phares, the mere disclosure of
treprostinil does not anticipate any claim of the *393
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patent. In fact, contrary to Sandoz’s allegations, Phares
does not specifically teach the synthesis of treprostinil,
but summarily teaches the synthesis of its enantiomer (-)
-treprostinil and notes that (+)-treprostinil can be
prepared in the same manner. [0143-0145] All that
Phares discloses is the synthesis of (-)-treprostinil
without indicating how that would be altered to
synthesize (+)-treprostinil and is therefore not enabled
with regard to teaching a synthesis for (+)-treprostinil.
Id. Additionally, there is no indication of the purity or
potential impurities present in a batch of treprostinil
(because no synthesis is disclosed).

The product of the Phares publication is structurally and
functionally different from the product of Phares. First,
as Sandoz admits, Phares does not indicate the purity of
diethanolamine. SIC at 112. Instead, Phares only
indicates that Form B polymorph of the treprostinil
diethanolamine disclosed has a melting point of 107C.
[0337] but the data shows a larger range of melting
point from about 100-1 10.° The *393 patent, however,
indicates that the melting point for Form B is more than
104C. ’393 patent, col. 12 11. 52-55. Thus, it is not clear
that the treprostinil diethanolamine from Phares is the
same as the treprostinil diethanolamine of the *393
patent. Moreover, Phares does not disclose any purity
data for treprostinil diethanolamine. Additionally,
Phares was considered by the Patent Office during
prosecution and appears on the face of the *393 patent.
While the chemical structure of treprostinil and/or
treprostinil diethanolamine may be the same, the
respective impurity profiles, the unknown synthetic
method and resulting product are expected to be
different. If the process for producing a product
according to a product-by-process claim imparts
distinctive structural and functional characteristics to the
product, those characteristics must be evaluated when
considering patentability. See In re Garnero, 412 F.2d
276,279 (C.C.P.A. 1979); see also Amgen Inc. v.
[Hoffmann-La Roche Ltd., 580 F.3d 1340, 1364, 1367,
1370 (Fed. Cir. 2009) (noting that the structural and
functional differences do not need to be explicitly

%It is also not clear from Phares that 107C is the melting point of Form B of treprostinil diethanolamine. The DSC
thermogram shows a single endotherm at 107C and Phares claims “that is consistent with a melting event” but this is not
necessarily the correct melting point for treprostinil diethanolamine as the endotherm is much broader than 107C. See
Phares, [0335, Figures 20 and 21].
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claimed in order to be patentable). Thus, Phares fails to
anticipate and/or render obvious claim 1 of the 393
patent.

Phares in combination with Moriarty 2004

The combination of Moriarty 2004 and Phares do not
render claim 1 of the *393 patent obvious. As detailed
above, Phares alone does not disclose any specific
treprostinil product (only its enantiomer) and the
treprostinil diethanolamine disclosed is expected to be
different than the treprostinil diethanolamine of the *393
patent. Also discussed above, Moriarty 2004 alone does
not disclose the same treprostinil product as the
treprostinil made has, on average, a lower purity and
more impurities present. During prosecution of the *393
patent, the Examiner allowed all of the claims of

the 393 patent over the Moriarty 2004 reference (and
the 117 patent) because of evidence provided that it
had a different impurity profile than the prior art. See,
e.g., SDZ5499 0004833. Contrary to Sandoz’s
allegations, the Walsh declaration did not require that
the 393 patent provide only a certain subset of
impurities, but was used to show that there were less
total impurities present and less overall impurities.
Indeed, the batch record used by Walsh to show the
differences as a representative example. On average, the
batches of treprostinil made by the 393 patent have less
number of impurities and less total impurities than an
average of treprostinil made by the Moriarty 2004
process. The products of the *393 patent are structurally
and functionally different than the products of the
Moriarty references.’ Indeed, Sandoz only looks at the
first 5 Process Optimization batches of the *393 patent
treprostinil for comparison to prior batches made by the
Moriarty process, but then also only looks at the last
few years of the Moriarty process when it was fully
optimized and run at scale. SIC at 55-61; see also UTC-
Sand-Rem01096535-36. First, a comparison of the first
few developmental batches made to years of optimized
batches is an unfair comparison. Even under this
comparison, however, the 5 *393 patent batches showed
that only 1 batch had <0.05% |Jjjjjjimpurity, only 1
batch had <0.05% ] impurity. none of the batches
had any il impurity and all batches had <0.05%

T UTC reserves the right to use the entire documents Sandoz cited in their narrative contention response.
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iimpurity and <0.05% _ impurity.
UTC-Sand-Rem01096535-36. This is a very low
amount for these impurities given that these were the
first few batches made with the process. The last six
years of Moriarty batches made, however, had more
impurities on average per impurity of several impurities
than these 5 initial *393 patent batches. /d. A much
better comparison, however, would look at the impurity
profiles of the first 5 batches of the Moriarty batches
(including LRX-97J01, LRX-98A01, LRX-98B01,
UT15-98H01, UT15-98101) as a comparison to these
first 5 batches of the *393 patent that Sandoz cites. See,
UTC-Sand-Rem00021934-39; UTC-Sand-
Rem01156295-295; UTC-Sand-Rem01096536. Indeed,
under that analysis, the average *393 patent batch had
far less total impurities, and individual impurities as the
Moriarty batches had an a much higher average amount

of many impurities including ||| | GG
I

Additionally, the average Moriarty batch had many
times the total impurities of the average *393 patent
batch. Id. Additionally, beyond the first 5 batches of
treprostinil made by the *393 patent, other later batches
also confirm that the average batch made by the *393
patent is superior to the batches made by the Moriarty
references in terms of quality, impurities present, and
total impurities, among other properties. Given the
potency of treprostinil, any impurity is a potential safety
concern and a person of ordinary skill would want to
minimize these impurities. The product of the *393
patent is structurally and functionally different than the
products of the prior art that contained treprostinil
because the *393 patent has a higher level of average
purity, lower number of individual impurities, and better
product. For example, in a document entitled
Treprostinil Drug Substance Impurities, all of the
development lots through commercial lots of treprostinil
up to March 2004 are compared, which includes lots
made by the "117 patent and Moriarty 2004 process. See
UTC-Sand-Rem00334054-00334057 and UTC-Sand-
Rem01156295-302; see also, UTC-Sand-
Rem00062013. Other documents also indicate the types
of impurities present, level of impurities, yields and
other information about these and other lots made by the
Moriarty process. See, e.g., UTC-Sand-Rem01096537,
PTX-100a, UTC-Sand-Rem00001673-702; UTC-Sand-
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Rem00804699-707; UTC-Sand-Rem00804711-718;
UTC-Sand-Rem00804722-730; UTC-Sand-
Rem(00804744-753; UTC-Sand-Rem00804800-809;
[UTC-Sand-Rem00804780-790; UTC-Sand-
Rem(00804838-848; UTC-Sand-Rem00804867-881;
UTC-Sand-Rem00956861-956878; UTC-Sand-
Rem(01085875-877; UTC-Sand-Rem01086040-042;
UTC-Sand-Rem01086341-342; UTC-Sand-
Rem01086357-359; UTC-Sand-Rem01086816-817;
UTC-Sand-Rem01093970-971; UTC-Sand-
Rem01093976-977; UTC-Sand-Rem01094378-379;
UTC-Sand-Rem(01095090-091; UTC-Sand-
Rem01102329-330; UTC-Sand-Rem01102331-357;
UTC-Sand-Rem01102368-369; UTC-Sand-
Rem01102372-427; UTC-Sand-Rem01104987-5002;
UTC-Sand-Rem01110528-529; UTC-Sand-
Rem(01110865-867; UTC-Sand-Rem01117288; UTC-
Sand-Rem01111355-357; UTC-Sand-Rem(01117901-
906; UTC-Sand-Rem01117910-912; UTC-Sand-
Rem01118722-727; and UTC-Sand-Rem01126018-020.
Other documents show that the batches made by the
"393 patent process have a better impurity profile on
average as well as less total impurities.8 See, e.g., UTC-
Sand-Rem01107146-1107214; UTC-Sand-
Rem00794084-794229. Indeed, none of the prior art
specifies the level of purity or minimal level of
impurities that the *393 patent provides.

Additionally, a person of ordinary skill in the art would
understand that the scale of a chemical reaction can
greatly affect the yield and level of impurities. The scale
of the reactions disclosed in the Moriarty references on
average is smaller than the scale of batches made by

the *393 patent. See UTC-Sand-Rem01096533 (“The
following chart lists in detail the changes that occurred
in the process between Chicago [using Moriarty
process] and Silver Spring [using "393 process]. In
Silver Spring, the diethanolamine salt was introduced as
a purification step and the batch size was increased from
Fto ) Despite this jump in batch size, the

o

verall purity of the *393 patent process was reported as

8 The documents cited herein for batches of treprostinil made by the *117 patent process and by the *393 patent
process are illustrative examples. Discovery in this case has just started and expert discovery has not started. Thus, UTC
reserves the right to cite additional documents showing information on batches made by each process to further support
the fact that the products of the two processes is different and reserves the right to cite any document from Sandoz’s
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99.9% compared to 99% for the Moriarty process. Id. A
person of ordinary skill in the art would therefore
understand that any improvements in the commercial
lots of treprostinil made using the *393 patent synthesis
is further magnified over the Moriarty synthesis
products given the difference in scale. Sandoz has
therefore failed to show the Moriarty references disclose
the same pure treprostinil products claimed in the *393
patent.

Both Phares and Moriarty 2004 were disclosed to the
Patent Office during prosecution of the *393 patent.
Moreover, the batches made by the Moriarty 2004
process are of a lower purity and have a different
impurity profile than the treprostinil made by the *393
patent process so even if a person of ordinary skill in the
art were to combine these references, Phares does not
specify a synthesis for treprostinil so the Moriarty 2004
synthesis would presumably be used to then further
make the diethanolamine salt form from Phares. Even if
this were the case, however, because both the Moriarty
2004 treprostinil and the Phares treprostinil
diethanolamine are of lower and/or different purity,
there is no evidence to suggest that the resulting product
would be the same as the product of the *393 patent.

Phares in combination with Moriarty 2004 and
IAnderson

The above response to Phares, Moriarty 2004, and
Phares in combination with Moriarty are incorporated
herein. Sandoz only cites Anderson for the allegation
that “a person of ordinary skill in the art would have
been motivated to avoid the ‘drawbacks’ of column
chromatography, which is ‘labor intensive; process that
is used generally as a last resort and that diethanolamine
salts were known and “the solubility of acid salts of the
amines (Table 3.7) can provide some operating
advantages on scale.”. SIC at 127. This is inaccurate,
however, as diethanolamine is NOT disclosed in Table
3.7 and is not listed as an “amine useful for scale-up.
Anderson, Table 3.7. Instead, only diethylamine is
listed, not diethanolamine. /d. Regardless of whether a
POSA would have preferred to avoid column
chromatography, however, is irrelevant. Column
chromatography is commonly used for such
complicated molecules as treprostinil, which has 5
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chiral centers. Indeed, there is no discussion of using a
diethanolamine salt in the Anderson citations provided
by Sandoz. As previously described, the combination of
Phares and Moriarty 2004 do not render the claims
obvious and Anderson does not disclose any
information about treprostinil or its synthesis nor even
disclose that diethanolamine would have been useful for
scale-up. Indeed, it was an unexpected result that the
salt step disclosed in the *393 patent worked to remove
impurities. Thus, the addition of Anderson to the
combination of Phares and Moriarty 2004 does not
render claim 1 of the 393 patent obvious.

(a) alkylating a compound of structure II with an
alkylating agent to produce a compound of
formula II1,

Uy

i)

T
OCTE)LON

wherein w=1, 2, or 3;

See Claim 1, above.
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"t

Y, is trans-CH—=CH~-, ¢is-CH=CH-. ~CH,(CH,)

o U= 1mis 1,2, or3;

R.is

{1} —C_H, —CH,, wherein p s an integer from 1 to 5,
L oiiag 3 : .
inclusive,

{2} phenoxy optienally subsiituted by one. two or three
chioro, fluore, triffucromethyl, (C,-Cy) atkyl or (C-C;)
alkoxy, with the proviso that net more than two substifuents
are other than alkyl, with the proviso thai R, 15 phenoxy or
substituted phenoxy, only when R, and R, are hydrogen or
methyl, being the same or ditferent,
{33 phenyl, benzyl, phenyiethyl, or phenylpropy! optionalty
substituted on the aromatic ring by one, two or three chlor,
Heoro, trifluoromethyl, (T, -C, Jalkyl, or (C,-Calkoxy, with
the proviso that not more than two substituents are other than
alkyl.
{4} cis-CH—CH--CH,CH,,
(5Y - (CH,) - CHOR)-—CH,, or
(8} () ClEC{CH, )y

~~~~~~ (L )R taken together is
{13{CC5 eyeloalkyl optionally substiiuted by 1 10 3 (C,-C5)
alkyk:
(2) 2-(2-foryvljelhyl,
{(3) 2-(3-thienylethoxy, or
{4) 3-thienyloxymethyl;
M, i5 a-OH:-R; or a-R:f-OH or a-OR(f-R; or a-Rs:B-
OR,, wherein Ry 15 hydrogen or methyi, R, is an alcohol
protecting group, and
L s a-Ryf-Ry, a-ReB-R,, or a mixmre of R ,:B-R, and
a-Ry:f-Ra, wherein Ry and Ry are hydrogen, methyl, or
flaoro, being the same or different, with the proviso thet one
of Ry and R, is fluoro only when the other is hydrogen or
fluoro,

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

See Claim 1, above.

(c) contacting the product
of step (b) [sic] with a base B to form a salt of formula
I

and

Sandoz claims that Phares discloses this step at [0105].
SIC at 131. The disclosure cited, however, only states
that “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.”
[0105]. This disclosure, however, does not indicate the
source or purity of treprostinil used and as indicated
above, there is no indication of the purity of the
resulting salt form. Moreover, Sandoz failed to identify
step (c) in the Moriarty 2004 disclosure. See Claim 1
Moriarty References, above.

Sandoz also fails to identify any disclosure in the
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Anderson reference.

(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) |>¢€ ¢laim 1.

Sandoz fails to identify any disclosure of step (d) in the
Phares or Anderson reference. The Moriarty 2004
reference similarly does not disclose the treprostinil
diethanolamine salt that Sandoz cites for step (c) above.
Additionally, as previously discussed, the product of the
Moriarty 2004 reference is structurally and functionally
different than the product of the *393 patent and does
not disclose step (d) because Sandoz failed to show it
disclosed step (c).

Phares does not disclose a product of Claim 1 with a
purity of at least 99.5%. Despite Sandoz’s allegations
regarding the recystallization process disclosed in
Phares, there is no indication that any treprostinil or
treprostinil diethanolamine was produced with a purity
of at least 99.5%.

Anderson does not disclose a product of Claim 1 with a
purity of at least 99.5%. Indeed, Anderson does not
disclose treprostinil and does not disclose the use of
diethanolamine salts.

During prosecution of the *393 patent, the Examiner
allowed all of the claims of the *393 patent over the
Moriarty 2004 reference because of evidence provided
that it had a different impurity profile than the prior art.
See, e.g., SDZ5499 0004833. Contrary to Sandoz’s
allegations, the Walsh declaration did not require that
the *393 patent provide only a certain subset of
impurities, but was used to show that there were less
total impurities present and less overall impurities.
Indeed, the batch record used by Walsh to show the
differences as a representative example. On average, the
batches of treprostinil made by the *393 patent have less
number of impurities and less total impurities than an
average of treprostinil made by the 117 patent. The
products of the 393 patent are structurally and
functionally different than the products of the Moriarty
references. There is no indication of the purification
process used in the 393 patent in Moriarty 2004. Thus,
claim 2 is not rendered and/or obvious by Phares alone
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8. The product of claim 1, wherein the process does ~ [Moriarty 2004 indicates that column chromatography is
used to purify the compound of formula (III). Similarly,

Phares does not disclose the details of the synthesis of
treprostinil, however, all synthesis of treprostinil at the
time of the Phares invention involved the use of column
chromatography. While Anderson indicates that column
chromatography is less preferred, there is no indication
that would point a POSA to somehow eliminate this
purification from existing treprostinil syntheses (or any
similarly complex molecules) and does not disclose the
use of diethanolamine salt. Thus, claim 8 is not rendered
anticipated and/or obvious by Phares alone or in
combination with Moriarty 2004 and/or Anderson.

not include purifying the compound of formula (IIT)
produced in step (a).

0. A product Comprising a Compound having formula The only difference between claim 9 and claim 1 of
v the *393 patent is the structures shown are limited to the

synthesis of treprostinil and not related prostacyclin
: analogues. Phares does not disclose the synthesis of
ﬁwjf\ treprostinil, only its enantiomer. Thus, each of the

arguments for claim 1 are applicable to claim 9. See,

{3

claim 1.
LEIL N
} H
{\{15‘}:‘311
or a pharmaceutically acceptable salt thereof,
wherein the product is prepared by the process The only difference between claim 9 and claim 1 of

the *393 patent is the structures shown are limited to the
synthesis of treprostinil and not related prostacyclin
analogues. Thus, each of the arguments for claim 1 are
applicable to claim 9. See, claim 1.

comprising (a) alkylating a compound of formula V
with an alkylating agent to produce a compound of
formula VI,
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’ st

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

The only difference between claim 9 and claim 1 of
the *393 patent is the structures shown are limited to the
synthesis of treprostinil and not related prostacyclin
analogues. Thus, each of the arguments for claim 1 are
applicable to claim 9. See, claim 1.

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

HO

o OH

HB®

O

oo

COO

The only difference between claim 9 and claim 1 of

the 393 patent is the structures shown are limited to the
synthesis of treprostinil and not related prostacyclin
analogues. Thus, each of the arguments for claim 1 are
applicable to claim 9. See, claim 1.

(d) optionally reacting the salt
formed in step (c) with an acid to form the compound
of formula IV.

The only difference between claim 9 and claim 1 of

the *393 patent is the structures shown are limited to the
synthesis of treprostinil and not related prostacyclin
analogues. Thus, each of the arguments for claim 1 are
applicable to claim 9. See, claim 1.
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16. The product of claim 9, wherein the process does [The only difference between claim 16 and claim 8 of
the 393 patent is their dependence of claims 9 and 1,

respectively. Thus, each of the arguments for claim 8
are applicable to claim 16. See, claim 8.

not include purifying the compound of formula (VI)
produced in step (a).

Claim Deficiencies in Prior Art

1. A product comprising a compound of formula Igh i and Sorbera only disclose summaries of other
lknown syntheses of treprostinil and disclose no new
information on the product, synthesis, or purity/impurity
profile of the treprostinil products disclosed in the prior
references. Li cites U.S. Patent 6,441,245 (“the 245
patent”) and WO 9921830 (“WO ’830”) for the
summary of the treprostinil synthesis disclosed.
SDZ5499 0005382-83. Both the *245 patent and WO
OECH L0 "830 were disclosed to the Patent Office during
prosecution of the 393 patent and listed on the face of
or a pharmaceutically acceptable salt thereof, [the patent. In fact, the *245 patent is cited by the *393
wherein said product is prepared by a process [patent “treprostinil, and other prostacyclin derivatives
have been prepared as described in...U.S. Patent No.
6,441,245...” 393 patent, Col. 1, 11. 23-26. Although the
Li article cites the last step involves titration of
treprostinil with NaOH, neither WO 830 or the *245
patent disclose this step. Thus, this step is not supported
by the reference and is therefore not enabled as there is
no indication that Li actually synthesized anything and
is simply reporting previously listed syntheses. Instead,
(WO *830 and "245 patent discloses the crude product
(treprostinil) was purified by column chromatography
and no further steps were taken. Sandoz-Trep0007792-
93; ’245 patent, col. 18, 11. 26-29. Thus, in addition to
not disclosing the last salt step, these references use the
same synthesis as the 117 patent and Moriarty 2004.
Thus, UTC incorporates its arguments regarding the
"117 patent and Moriarty 2004 herein. See *117 patent
and Moriarty 2004 Claim 1, above.

O

comprising

Similarly, Sorbera cites the 075 patent, EP 784, and
WO *830 for syntheses of treprostinil and provides no
additional information beyond what is in each of these
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references regarding the purity, impurity profiles,
synthesis or composition of the drug product. As
previously discussed, none of these references anticipate
land/or render obvious any claim of the *393 patent. See,
"075 patent, *814 patent references, and Moriarty
references charts above.

(b) alkylating a compound of structure II with an
alkylating agent to produce a compound of
formula II1,

{th
i Y—C—C—R;
f
Mo E
OH
H
CH
i

H
QT ON

wherein w=1, 2, or 3;

(1} —C J,, —CH,, wherein p is an integer from | to 3,
inclusive,

{2} phenoxy opticnally substituted by one, two or three
chioro, fluoro, trifluoromethyl, (€ -C;) aikyl, or (C-Cy)
alkoxy, with the provise thal ot more than two substituents
are other (han alkyl, with the proviso that R, is phenoxy or
substituted phenoxy, only when R, and R, are hydrogen or
methyl, being the same or different,
(3} phenyl, benzyl, phenylethyl, or phenylprapyi optionally
substituted on the aromalic ring by oge, two or three chloro,
fluora, riflsoromethyl, {C,-Cjalkyl, or (C,-C; alkoxy, with
the proviso that pot more than two substlituents are other than
alkyl,
{43 cis-CH—=CH-CHy-CHj,
{33 CH ) - CHOR ) CH,, or
(6} “{CIIJ)J ~~~~~ CIEC{CI}?.):*

~~~~~ C{L, R taken together is
{(1{C-Cieveloalkyl opitonaily substituted by 1103 (C-Cy)
alkyl

See claim 1, above. See also, *075 patent, *814 patent
references, and Moriarty references charts above.
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{2) 2-(2-furvl jethyi,

(3) 2-(3-thienyijethoxy, or

{4) 3-thienyloxymethyl;

M, is -OH:p-R; or e-R[S-OB or «-OR(3-R or «-R5:$-
OR,, wherein R; ts hydrogen or methyl. R, is an alcchol
protecting group, and

s =R iB-R., a-R PR, or a mixture of -R:B-R, and
R f-R,. wherein R; and R, are hydrogen, methyvi, or
fluoro, being the same or different, with the proviso that one
of Ry and Ry is fluore only when the other is hydrogen or
fluoro,

(b) hydrolyzing the product of formula III of step () |See claim 1, above. See also, *075 patent, *814 patent

with a base, references, and Moriarty references charts above.

(c) contacting the product See claim 1, above. See also, *075 patent, *814 patent

of step (b) [sic] with a base B to form a salt of formula [references, and Moriarty references charts above.
I

and

AT 00T

(d) optionally reacting the salt formed in step (¢) with |§ee claim 1, above. See also, *075 patent, *814 patent

an acid to form the compound of formula I. references, and Moriarty references charts above.

2. The product of claim 1, wherein the purity of Neither Li or Sorbera disclose the product of claim 1
with at least 99.5% purity. Additionally, neither Li or
Sorbera anticipate and/or render obvious this claim for
the same reasons as the *117 patent and Moriarty 2004
do not anticipate and/or render obvious the claim. See
claim 1, above. See also *117 patent and Moriarty 2004

compound of formula I in said product is at least
99.5%.

4. The product of claim 1, wherein the base in step (b) [Neither Li or Sorbera anticipate and/or render obvious
is KOH or NaOH. this claim for the same reasons as the *117 patent and

Moriarty 2004 do not anticipate and/or render obvious
the claim. See claim 1, above. See also "117 patent and
Moriarty 2004 charts above.

8. The product of claim 1, wherein the process does [Neither Li or Sorbera anticipate and/or render obvious
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not include purifying the compound of formula (IIT)
produced in step (a).

9. A product comprising a compound having formula
v

k{t@m{
or a pharmaceutically acceptable salt thereof,

this claim for the same reasons as the *117 patent and
Moriarty 2004 do not anticipate and/or render obvious
the claim. See claim 1, above. See also "117 patent and
Moriarty 2004 charts above.

y
the 393 patent is the structures shown are limited to the

synthesis of treprostinil and not related prostacyclin
analogues. Thus, each of the arguments for claim 1 are
applicable to claim 9. See, claim 1.

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,
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’ st

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

The only difference between claim 9 and claim 1 of

the *393 patent is the structures shown are limited to the
synthesis of treprostinil and not related prostacyclin
analogues. Thus, each of the arguments for claim 1 are
applicable to claim 9. See, claim 1.

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

HO

o OH

HB®

O

oo

COO

The only difference between claim 9 and claim 1 of

the 393 patent is the structures shown are limited to the
synthesis of treprostinil and not related prostacyclin
analogues. Thus, each of the arguments for claim 1 are
applicable to claim 9. See, claim 1.

(d) optionally reacting the salt
formed in step (c) with an acid to form the compound
of formula IV.

The only difference between claim 9 and claim 1 of

the *393 patent is the structures shown are limited to the
synthesis of treprostinil and not related prostacyclin
analogues. Thus, each of the arguments for claim 1 are
applicable to claim 9. See, claim 1.

37

IPR2020-00770
United Therapeutics EX2007
Page 158 of 7335



16. The product of claim 9, wherein the process does
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The only difference between claim 16 and claim 8 of
the 393 patent is their dependence of claims 9 and 1,
respectively. Thus, each of the arguments for claim 8
are applicable to claim 16. See, claim 8.

Deficiencies in Prior Art

(R, COOH

or a pharmaceutically acceptable salt thereof,
wherein said product is prepared by a process
comprising

1. A product comprising a compound of formula I| Sandoz’s entire obviousness-type double-patenting

Ti(claim 1 of the *070 patent claims a compound having

argument with regard to the 070 patent is that because

the structure of treprostinil diethanolamine, then that
necessarily renders obvious the claims of the *393
patent by the mere disclosure of the structure. SIC at 77-
79. Sandoz is wrong. As previously discussed with
regard to Phares, the mere disclosure of treprostinil
diethanolamine does not render obvious any claim of
the *393 patent. Indeed, Sandoz ignores that
obviousness-type double patenting requires that only the
claims of the prior art must be compared to the asserted
claims. The claims of the 393 patent are very different
than claim 1 of the 070 patent. Indeed, Sandoz provides
no citation for its assertion that process elements are
irrelevant specifically when performing an obviousness-
type double patenting analysis and no citation that the
species/genus argument applies as well. See Astellas
\Pharma, Inc. v. Ranbaxy Inc., No. CIV.A.05 2563
MLC, 2007 WL 576341, at *5 (D.N.J. Feb. 21, 2007) (
“Defendants have also not persuaded the Court that the
rule of anticipation, holding that an earlier claim to a
species defeats a later claim to a genus containing that
species, controls the result in this case.”). Moreover, the
synthesis used to make the diethanolamine salt in the
"070 patent would result in a structurally and
functionally different product than the *393 patent for
the same reasons as Phares as the 070 patent is the
issued patent of the Phares patent publication. Thus, all
arguments regarding Phares are incorporated herein. See
Phares Claim 1 response.

Similarly, the claims of the *117 patent are very
different than the claims of the *393 patent and would
result in different product. Moreover, the 117 patent
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does not specifically disclose treprostinil
dicthanolamine. See Astellas Pharma, Inc. v. Ranbaxy
Inc., No. CIV.A.05 2563 MLC, 2007 WL 576341, at *5
(D.N.J. Feb. 21, 2007) ( “Defendants have also not
persuaded the Court that the rule of anticipation,
holding that an earlier claim to a species defeats a later
claim to a genus containing that species, controls the
result in this case.”). Moreover, the products of the *117
patent and the *393 patent are structurally and
functionally different. See Moriarty References Claim 1.
Other than structural and functional differences, the
products of the 117 patent and the *393 patent are also
different as the 117 patent product must be
stereoselectively produced using the source limitations
of starting enyne and cyclized intermediate. Thus,
neither the 070 patent nor the 117 patent render the
claims of the *393 patent invalid for obviousness-type
double patenting.

(a) alkylating a compound of structure I with an
alkylating agent to produce a compound of
formula II1,

H Y —(—C—Rs

{o

My
QH

CH
o (T
I ¥ —C—(C—Rs

ol

M, Ly
OH

O(CIL)LON

wherein w=1, 2, or 3;

Neither the 070 patent claims nor the *117 patent
claims disclose step (a) and Sandoz makes no arguments
with regard to the obviousness of this step. See also,
Phares and Moriarty References Claim 1.
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Y, is trans-CH—=CH~-, cis-CH=CH-, —CH,(CH.), .
o U= 1mis 1,2, or3;

R;is
{1} —C H, - CHy, wherein p i an integer from 1 to 5,
inclusive,

{2} phenoxy optienally subsiituted by one. two or three
chioro, fluore, triffucromethyl, (C,-Cy) atkyl or (C-C;)
alkoxy, with the proviso that net more than two substifuents
are other than alkyl, with the proviso thai R, 15 phenoxy or
substituted phenoxy, only when R, and R, are hydrogen or
methyl, being the same or ditferent,
{33 phenyl, benzyl, phenyiethyl, or phenylpropy! optionalty
substituted on the aromatic ring by one, two or three chlor,
Heoro, trifluoromethyl, (T, -C, Jalkyl, or (C,-Calkoxy, with
the proviso that not more than two substituents are other than
alkyl.
{4} cis-CH—CH--CH,CH,,
(5Y - (CH,) - CHOR)-—CH,, or
(8} () ClEC{CH, )y

~~~~~~ (L )R taken together is
{13{CC5 eyeloalkyl optionally substiiuted by 1 10 3 (C,-C5)
alkyk:
(2) 2-(2-foryvljelhyl,
{(3) 2-(3-thienylethoxy, or
{4) 3-thienyloxymethyl;
M, i5 a-OH:-R; or a-R:f-OH or a-OR(f-R; or a-Rs:B-
OR,, wherein Ry 15 hydrogen or methyi, R, is an alcohol
protecting group, and
L s a-Ryf-Ry, a-ReB-R,, or a mixmre of R ,:B-R, and
a-Ry:f-Ra, wherein Ry and Ry are hydrogen, methyl, or
flaoro, being the same or different, with the proviso thet one
of Ry and R, is fluoro only when the other is hydrogen or
fluoro,

(b) hydrolyzing the product of formula IIT of step (a) [Neither the *070 patent claims nor the 117 patent
claims disclose step (b) and Sandoz makes no
arguments with regard to the obviousness of this step.
See also, Phares and Moriarty References Claim 1.
(c) contacting the product Neither the 070 patent claims nor the 117 patent
of step (b) [sic] with a base B to form a salt of formula claims disclose step (c) and Sandoz makes no arguments
I with regard to the obviousness of this step. See also,

* Phares and Moriarty References Claim 1.

with a base,

T

sl

H Y —C— (— [

|
l\’f

and

IZ’D(CE—I;}&,.(_TE)O@

(d) optionally reacting the salt formed in step (c) with [Neither the *070 patent claims nor the 117 patent
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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 (IIT)
produced in step (a).

9. A product comprising a compound having formula
v

3

S

H

L3

L

LI

or a pharmaceutically acceptable salt thereof,

claims disclose step (d) and Sandoz makes no
arguments with regard to the obviousness of this step.
See also, Phares and Moriarty References Claim 1.

Neither the 070 patent claims nor the 117 patent
claims disclose a compound of formula I in said product
is at least 99.5%. Sandoz’s obviousness arguments
regarding Moriarty 2004 are also incorrect for the
reasons stated above. See also, Phares and Moriarty
References Claim 1.

Neither the 070 patent claims nor the *117 patent
claims disclose using KOH or NaOH in step (b) and
Sandoz makes no arguments with regard to the
obviousness of this step. See also, Phares and Moriarty
References Claim 1.

Neither the 070 patent claims nor the 117 patent
claims disclose step (a) and Sandoz makes no arguments
with regard to the obviousness of this step. See also,
Phares and Moriarty References Claim 1.

The *070 patent does not disclose treprostinil acid.

The *117 patent discloses a different product than claim
9 of the 393 patent for the same reasons as claim 1. See
Claim 1.

wherein the product is prepared by the process See, Claim 1.
comprising (a) alkylating a compound of formula V
with an alkylating agent to produce a compound of
formula VI,
41
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’ st

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

See, Claim 1.

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

HO

0

L\ @

COO

See, Claim 1.

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

16. The product of claim 9, wherein the process does

not include purifying the compound of formula (VI)

roduced in step (a).

See Claim 1.
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Plaintiff United Therapeutics Corporation (“UTC”) hereby provides its Responses to
Teva’s Amended Invalidity Contentions, served on April 24, 2015 (“Teva’s Amended
Contentions”). After making a “finding that Teva’s [original] contentions [did] not meet the
[Local R]ule or the [Court’s O]rder requiring specificity,” the Court ordered Teva to redo their
contentions in accordance with the Local Rules and the Court’s Order. In response, UTC
incorporates by reference its previously served March 23, 2015 Responses to Teva’s Invalidity
Contentions, including the Validity Claim Charts attached thereto (“UTC’s March 23 Validity

Contentions”), as if fully set forth herein. Additionally, UTC further responds to Teva’s

Amended Contentions as set forth below.
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1L THE ASSERTED CLAIMS OF U.S. PATENT NO. 8,497,393 ARE VALID

Teva, who bears the burden to prove invalidity by clear and convincing evidence, has
failed to provide “a chart identifying where specifically in each alleged item of prior art each
limitation of each asserted claim is found.” L. Pat. R. 3.3(¢c). With regard to obviousness
specifically, Teva has failed to provide “an explanation of why the prior art renders the asserted
claim obvious, including an identification of any combinations of prior art showing
obviousness.” L. Pat. R. 3.3(b). Instead, Teva alleges that “the 393 patent [is] obvious in view
of Remodulin, *117 patent, and/or Moriarty 2004 over Monson (1971), Eliel (1994), Jones (1971
or 2000) and/or Wade 2005 in view of the knowledge of one of ordinary skill in the art.” Teva’s
Contentions at p. 77. Thus, rather than provide specific combinations of prior art references,
Teva only provides a set of one or more references from a list of three references in combination
with one or more references from a list of five references which results in hundreds of possible

combinations.” Teva fails to provide a description of each of these combinations and UTC is

* Teva does, however, provide two example combinations of Moriarty 2004 in view of
Monson, Eliel, and Phares 2005 and *117 patent in view of Monson, Jones, and Wade 2005.
Other than listing these references, Teva provides no specific arguments to support these
combinations. Similarly, Teva makes no mention of Phares 2005 in its original set of possible
obviousness combinations in its Amended Contentions adding further confusion as to what
combinations of prior art Teva will eventually decide to argue in this case. Teva has therefore
waived any other combination of prior art and UTC reserves the right to further amend its

10
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under no requirement to guess as to which combination Teva may wish to assert. Teva has
therefore waived any argument regarding any specific combination of these references and to the
extent Teva is allowed to argue such combinations, UTC reserves the right to respond and further
amend its Validity Contentions at that time. Moreover, Teva also describes multiple other
references in its Amended Contentions regarding the 393 patent, but does not include any of
these additional references in any possible obviousness combination. Thus, Teva has also waived
any further argument regarding any specific obviousness combination as none are identified in
Teva’s Amended Invalidity Contention Chart or Narrative. Moreover, Teva has failed to provide
any reason that would have prompted a person of ordinary skill in the art to arrive at the
invention or why they would have a reasonable expectation of success with anything other than
hindsight. Accordingly, Teva has waived any argument that any limitation of any claim of the
’393 patent is rendered obvious. Accordingly, United Therapeutics’ responses cannot properly
“follow the order of the invalidity chart...and set forth [United Therapeutics’] agreement or
disagreement with each allegation therein” and therefore no response is required. L. Pat. R.
3.4A(d). Without an identification of what combinations of prior art Teva alleges render the
claims obvious, United Therapeutics is not able to provide and is thus not required to provide a

response.

1. The Scope and Content of the Alleged Teva Prior Art

A brief summary of the prior art below shows that many of the references Teva relies
upon to support its invalidity contentions are “non-analogous” prior art or have little to no

applicability to benzindene prostacyclin analogues and/or the specific synthetic processes of the

contentions and/or strike any of Teva’s expert reports that alleges any other combination of prior
art not specified in Teva’s Contentions.
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type claimed in the *393 patent. The discussion below highlights certain representative sections
of these and related references to show that their actual teachings do not support Teva’s
anticipation and/or obviousness arguments. United Therapeutics reserves its right to rely upon
other sections of these references and/or additional references to support United Therapeutics’
contentions that none of these references, whether considered alone or in combination anticipate
and/or render obvious the asserted 393 patent claims, and to more fully expand its contentions
during the course of factual and expert discovery in this case. United Therapeutics does not
admit that any of Teva’s references actually constitute relevant or enabling prior art and also

reserves its rights to antedate or otherwise remove any of Teva’s alleged prior art.’

2. Prosecution History of the >393 Patent Application

It is worth noting that, during prosecution of the *393 patent, the U.S. Patent and
Trademark Office considered and rejected many of the same arguments and prior art as those in
Teva’s Invalidity Contentions. The prior art Teva cites, even if enabling and not cumulative to

the art of record, does not refute the PTO’s reasons for allowance.

3. The Asserted Claims Of The *393 Patent Are Not Anticipated

UTC incorporates by reference UTC’s March 23 Validity Contentions with respect to the
alleged anticipation of the *393 patent. United Therapeutics’ response to Teva’s anticipation and
obviousness arguments regarding the *393 patent can be found herein and in the accompanying
amended claim chart, as required by the Scheduling Order and Local Patent Rules, attached as

Exhibit B, respectively, hereto. In addition, United Therapeutics provides below additional

* The Scheduling Order and Local Patent Rules do not require a response to the narrative
portion of Teva’s Invalidity Contentions. See, e.g., Scheduling Order | 6. By providing this
response, United Therapeutics does not hereby waive any rights or arguments with respect to any
of the assertions in that narrative.

12
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background information and explanation as to: (a) why the prior art identified by Teva neither
anticipates nor renders obvious the claims of the 393 patent; and (b) why the Asserted Claims
are not invalid based upon Teva’s other invalidity arguments. In brief, the Asserted Claims are
not anticipated because no single, enabling reference identified by Teva discloses each and every
element of the claimed invention.

Teva’s Invalidity Chart and narrative identifies the 117 Patent, Remodulin and Moriarty
et al., The Intramolecular Asymmetric Pauson-Khand Cyclization as a Novel and General
Steroselective Route to Benzindene Prostacyclins: Synthesis of UT-15 (Treprostinil), J.Org.
Chemistry., 69(6), 1890-1902 (2004). (“Moriarty 2004”) in its anticipation section, but with very
limited detail as to why such claims are anticipated other than the fact that treprostinil was
disclosed in each of these references. Each of these references, however, were also disclosed to
the Patent Office during prosecution of the 393 patent and are listed on the face of the patent.
The fact that each reference discloses treprostinil or salts of treprostinil does not mean that the
claims are anticipated. Indeed, the Patent Office reviewed many references that disclosed
treprostinil and allowed the claims as Teva readily admits. Teva Contentions at 78 (“In fact, the
’393 patent incorporates Moriarity [sic] 2004, and the *117 patent, among prior art, that describe
purified treprostinil.”). Thus the mere disclosure of treprostinil cannot anticipate the claims.
Specifically, the 393 patent discloses a different and more pure treprostinil product with less
impurities than the prior art. Indeed, during prosecution, the 393 patent was rejected by the
Examiner because of the Moriarty 2004 reference (which discloses the same synthesis as the
7117 patent) and the Examiner subsequently allowed the claims over the reference because the
products were different and the salt step was different. *393 Patent File History, Office Action

dated May 15, 2013 (UTC_REM 1I 000001424-1429); Office Action Response dated June 5,
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2013 (UTC_REM _II 000001436-1444); Notice of Allowance dated June 12, 2013

(UTC_REM 11000001453-1458). Additionally, the specification of the 393 patent details many
of the differences between the Moriarty references (identified as “Former Process”) and the’393
patent in Example 6 which is incorporated herein. >393 patent, Col. 15:1-17:25.

Because the product produced by the 393 patent is superior, inter alia in impurity
profiles, purity, yields and other characteristics of the product it is not anticipated or rendered
obvious. See, e.g., Abbott Laboratories v. Sandoz, Inc., 566 F.3d 1282, 1308 (Fed. Cir. 2009) (J.
Newman, dissenting) (“The facts of Thorpe did not concern the exception and expedient where
process terms are invoked to describe a new product of complex structure. This exception is
rarely invoked. The general rule requiring claims to have a process-free definition of the
structure of a new product accommodates most inventions. Some recent exceptions are seen in
emerging aspects of biotechnology.”); see also Scripps Clinic & Research Foundation v.
Genentech, Inc., 927 F.2d 1565 (Fed.Cir.1991) (process to obtain a “highly purified and
concentrated” product that was “largely free of contaminants,” was not anticipated by previous
disclosure of the product), overruled on other grounds by Abbott Labs v. Sandoz, Inc., 566 F.3d
1282 (Fed. Cir. 2009). If the process for producing a product according to a product-by-process
claim imparts distinctive structural or functional characteristics to the product, those
characteristics must be evaluated when considering patentability. See In re Garnero, 412 F.2d
276, 279 (C.C.P.A. 1979); see also Amgen Inc. v. Hoffmann-La Roche Ltd., 580 F.3d 1340,
1364, 1367, 1370 (Fed. Cir. 2009) (noting that the structural and functional differences do not
need to be explicitly claimed in order to be patentable).

First, the product of the 117 patent and Moriarty 2004 are the same as they have the

same synthetic process. Additionally, the treprostinil referenced in Remodulin on sale prior to
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the priority date of the *393 patent were also made by the *117 patent process.” Since the
synthetic method for treprostinil described in each of these references is the same as that set forth
in the "117 patent, they will be considered together (“the Moriarty references”). The product of
the ’393 patent is structurally and functionally different than the products of the Moriarty
references because the *393 patent has a higher level of average purity, lower number of
individual impurities, and is a better product. For example, in a document entitled Treprostinil
Drug Substance Impurities, all of the development lots through commercial lots of treprostinil up
to March 2004 are compared, which includes lots made by the Moriarty reference process. See
UTC-Sand-Rem00334054-057 and UTC-Sand-Rem01156295-302; see also, UTC-Sand-
Rem00062013. Other documents also indicate the types of impurities present, level of
impurities, yields and other information about these and other lots made by the Moriarty process.
See, e.g., See, e.g., UTC-Sand-Rem00001673-702; UTC-Sand-Rem00804699-707; UTC-Sand-
Rem00804711-718; UTC-Sand-Rem00804722-730;, UTC-Sand-Rem00804744-753; UTC-Sand-
Rem00804800-809; UTC-Sand-Rem00804780-790; UTC-Sand-Rem00804838-848; UTC-Sand-
Rem00804867-881; UTC-Sand-Rem00956861-956878; UTC-Sand-Rem01085875-877; UTC-
Sand-Rem01086040-042; UTC-Sand-Rem01086341-342; UTC-Sand-Rem01086357-359; UTC-
Sand-Rem01086816-817;, UTC-Sand-Rem01093970-971; UTC-Sand-Rem01093976-977;, UTC-
Sand-Rem01094378-379; UTC-Sand-Rem01095090-091; UTC-Sand-Rem01102329-330; UTC-
Sand-Rem01102331-357; UTC-Sand-Rem01102368-369; UTC-Sand-Rem01102372-427; UTC-
Sand-Rem01104987-5002; UTC-Sand-Rem01110528-529; UTC-Sand-Rem01110865-867;

UTC-Sand-Rem01117288; UTC-Sand-Rem01111355-357; UTC-Sand-Rem01117901-906;

* Indeed, Teva provides no evidence of what process Remodulin was made and does not
address the impurity profiles previously cited by UTC in its March 23 Validity Contentions
regarding the Moriarty References.
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UTC-Sand-Rem01117910-912; UTC-Sand-Rem01118722-727; and UTC-Sand-Rem01126018-
020. Other documents show that the batches made by the 393 patent process have a better
impurity profile on average as well as less total impurities.” See, e.g., UTC-Sand-Rem01107146-
1107214, UTC-Sand-Rem00794084-794229. Indeed, none of the prior art specifies the level of
purity or minimal level of impurities that the 393 patent provides.

If the process for producing a product according to a product-by-process claim imparts
distinctive structural and functional characteristics to the product, those characteristics must be
evaluated when considering patentability. See In re Garnero, 412 ¥.2d 276, 279 (C.C.P.A.
1979); see also Amgen Inc. v. Hoffmann-La Roche Lid., 580 F 3d 1340, 1364, 1367, 1370 (Fed.
Cir. 2009) (noting that the structural and functional differences do not need to be explicitly
claimed in order to be patentable). Teva fails to provide any evidence that the two different
products are structurally and functionally the same. Additionally, early syntheses of treprostinil
such as the Moriarty references yielded less pure products in terms of impurities, yield, and other
analytical data.

Claim 2 requires that the product have purity of no less than 99.5%. Moriarty 2004 is the
only reference cited by Teva that discloses a purity with at least 99.5%, but as previously
described, the product of the Moriarty 2004 reference is different and the Patent Office explicitly
considered that claim in relation to the Moriarty 2004 reference and allowed the *393 patent.
’393 Patent File History, Office Action dated May 15, 2013 (UTC_REM 1II 000001424-1429);

Office Action Response dated June 5, 2013 (UTC_REM 1II 000001436-1444); Notice of

> The documents cited herein for batches of treprostinil made by the Moriarty reference
process and by the *393 patent process are illustrative examples. Discovery in this case has just
started and expert discovery has not started. Thus, UTC reserves the right to cite additional
documents showing information on batches made by each process to further support the fact that
the products of the two processes is different.
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Allowance dated June 12, 2013 (UTC_REM 11000001453-1458). Teva provides no additional
citations or support for any other asserted claim. Therefore, the *117 patent, Remodulin, and

Moriarty 2004 do not anticipate any claim of the 393 patent.

4, The Asserted Claims of the 393 Patent Are Not Rendered Obvious By
Teva’s Alleged Prior Art

UTC incorporates by reference UTC’s March 23 Validity Contentions with respect to the
alleged obviousness of the *393 patent. UTC further incorporates by reference its response to
Teva’s anticipation arguments with respect to the alleged obviousness of the 393 patent. As
previously discussed, Teva provides no specific obviousness combination in detail in its
Invalidity Chart or narrative, but only a description of possibly hundreds of combinations. None
of the references, however, would render obvious any claim of the 393 patent in combination
with any other of Teva’s cited references. Specifically, Teva cites several references with
general statements about purification, but fails to identify how or why any of these references
would be used by a person of skill in the art to further purify and optimize the existing prior art
treprostinil to arrive at the claims of the *393 patent, nor identifies whether a person of skill in
the art would have a reasonable expectation of success in doing so. Indeed, none of the
additional prior art cited by Teva references treprostinil or specifies any purification method
specifically for benzindene prostacyclin analogues or discloses treprostinil itself.

Specifically, Teva alleges to the extent that the Moriarty references do not anticipate the
’393 patent, the claims would be rendered obvious by one or more of the Moriarty references in
combination with one or more of Monson (1971), Eliel (1994), Jones (1971 or 2000), and/or
Wade 2005. First, Teva cites Monson and Harwood to allege that the use of crystallization and
recrystallization as a purification technique was well-known and similarly cite Eliel and Jones to

show that “carboxylate ammonium salts are formed from adding a carboxylic acid with an amine
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and that those salts can be purified by recrystallization.” Teva Contentions at p. 78-79. However,
none of these purification references — Monson, Eliel, Jones (1971) or Jones (2000) disclose
treprostinil, prostacyclin analogues, or preferred methods of purification for such substances.
Indeed, Teva fails to identify how any of these references are relevant to the obviousness
analysis of the 393 patent itself. Instead of providing a specific method of purifying complex
molecules such as prostacyclin analogues, each only provides a general description of
purification techniques with absolutely no mention of any benzindene prostacyclin analogue or
treprostinil itself. Indeed, Teva fails to provide any detail on how or why a person of ordinary
skill in the art would look to very basic and sometimes decades old references to determine how
to make the highly pure product produced by the *393 patent or have any reasonable expectation
of success in doing so. Lastly, Teva only cites Wade 2005 to show that physiologically
acceptable salts of treprostinil include salts derived from bases such as ammonia, N-methyl-D-
glucamine, magnesium, arginine, and lysine. Teva Contentions at p. 81-82. Once again,
however, Teva fails to provide any detail as to how this is relevant to the obviousness of the
asserted claims.

In addition to the references that Teva specifically cites as possible references in their
alleged obviousness combinations, Teva also cites many additional references that do not appear
in any of Teva’s alleged combinations. Teva’s Contentions at pp. 89-90. Thus, Teva has waived
any argument that any claim of the *393 patent is obvious in light of any of these additional
references.

First, Teva cites Lin, Aristoff, and McManus for the contention that alkylation using

chlorolacetonitrile and subsequent hydrolysis to carboxylic acid was known, but fails to indicate
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how this is relevant to the obviousness analysis as the 393 patent itself references other patents
that demonstrate those same steps such as the *117 patent.

Second, Teva cites Arumugan, Monson and Yu for the fact that it states “column
chromatography is not favored for large-scale production” but fails to identify how this is
relevant to obviousness given that Teva fails to identify how or why a person of ordinary skill in
the art would look to this reference to make the very pure treprostinil product claimed in the *393
patent or have a reasonable expectation of success in doing so. Third, Teva cites Sorrell, and
Pavia, but each only provides a general description of purification techniques with absolutely no
mention of any benzindene prostacyclin analogue or treprostinil itself. Indeed, Teva fails to
provide any detail on how or why a person of ordinary skill in the art would look to very basic
and sometimes decades old references to determine how to make the highly pure product
produced by the *393 patent or have any reasonable expectation of success in doing so.

Lastly, Teva also cites the 2005 Physician’s Desk Reference, Burk, Ohno, and
Priscinzano for the contention that the diethanolamine salt was known. But the asserted claims
of the "393 patent do not require specifically requiring carboxylic ammonium salts are formed
from carboxylic acids and amines and do not specifically require the diethanolamine salt.
Contrary to Teva’s arguments, these references only show very general information that is not
directed towards benzindene prostacyclin analogues, much less treprostinil. Indeed, a person of
ordinary skill in the art would not have considered these additional basic references to improve
the product of the existing prior art treprostinil products and would not have a reasonable
expectation of success in combining these very basic references with known syntheses of

treprostinil. Accordingly, there would have been no reason or motivation to combine these
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references as alleged in Teva’s Invalidity Claim Charts, and they do not render the claims

obvious.

5. Secondary Considerations

Teva has not established a prima facie case of obviousness. Thus, United Therapeutics is
not obligated to provide evidence of objective indicia of non-obviousness. Nonetheless,
objective indicia of non-obviousness confirms that the claims of the *393 patent are not obvious
and UTC incorporates by reference UTC’s March 23 Validity Contentions with respect to the
objective indicia of non-obviousness of the *393 patent. Indeed, Teva in its amended
contentions, completely ignores the secondary considerations that UTC already put forth in its
March 23 Validity Contentions stating, “Teva is not aware of any such secondary considerations
that, when considered with the evidence of obviousness, would warrant a finding of non-
obviousness of the claims of the "393 patent. If UTC relies on any secondary considerations of
non-obviousness, Teva reserves the right to supplement its contentions.” Teva’s Contentions at
p. 86. In UTC’s March 23 Validity Contentions, UTC did indeed provide evidence of several
secondary considerations of non-obviousness regarding the 393 patent including long-felt need,
unexpected results, commercial success, and copying. See, UTC’s March 23 Validity
Contentions at pp. 21-23. Thus, Teva has waived any argument regarding any secondary

consideration set forth by UTC.

6. The Asserted Claims of the 393 Patent are Not Invalid For
Obviousness-Type Double Patenting Over the 117 Patent

Teva’s entire obviousness-type double-patenting argument with regard to the *117 patent
is that because the claims of the 117 patent are directed to the same subject matter, treprostinil
and its pharmacologically acceptable salt form, then that necessarily renders obvious the claims
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of the ’393 patent by the mere disclosure treprostinil. Teva’s Contentions at 86-88. Teva is
wrong. As previously discussed with regard to the *117 patent, the mere disclosure of
treprostinil does not render obvious any claim of the 393 patent. Indeed, Teva ignores that
obviousness-type double patenting requires that only the claims of the prior art must be
compared to the asserted claims. The claims of the >393 patent are very different than the claims
of the 117 patent. Indeed, Teva provides no citation for its assumption that process elements are
irrelevant specifically when performing an obviousness-type double patenting analysis. The
claims of the *117 patent are very different than the claims of the *393 patent and would result in
a different product. Moreover, the *117 patent does not specifically disclose treprostinil
diethanolamine salt. See Astellas Pharma, Inc. v. Ranbaxy Inc., No. CIV.A.05 2563 MLC, 2007
WL 576341, at *5 (D.N.J. Feb. 21, 2007) ( “Defendants have also not persuaded the Court that
the rule of anticipation, holding that an earlier claim to a species defeats a later claim to a genus
containing that species, controls the result in this case.”). Moreover, the products of the *117
patent and the *393 patent are structurally and functionally different. See Moriarty References
above. Other than structural and functional differences, the products of the *117 patent and the
’393 patent are also different as the *117 patent product must be stereoselectively produced using
the source limitations of starting enyne and cyclized intermediate. Indeed, the 117 patent claims
do not disclose steps (a), (b), (c), or (d) of the *393 patent claims. Similarly, the 117 patent
claims do not disclose a product with at least 99.5% purity as required by claim 2 of the *393
patent. Thus, the 117 patent does not render the claims of the *393 patent invalid for

obviousness-type double patenting.
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7. The Asserted Claims of the 393 Patent are Not Invalid for Lack of
Enablement or Lack of Written Description

Teva entire lack of enablement and written description defense is predicated on what
UTC alleges:

“if Plaintiff contends that it would have required undue experimentation for a
person of ordinary skill to apply these prior art procedures to obtain the claimed
methods (for example it would have required undue experimentation to find
particular bases or a particular alkylating agent), the claims are not enabled. Such
a contention by Plaintiff would not be supported by the specification or the
prosecution history, and to the extent that Plaintiff contends that certain bases or
reaction conditions, for example, are unique and that undue experimentation
would have been required to practice the claimed method, then the claims of the
’393 patent are not enabled or fail to meet the written description requirement.
Moreover, to the extent that Plaintiff takes a broad claim construction position
and asserts infringement of certain process and resulting intermediates — such as
the use of intermediates or process that are not sufficiently disclosed, taught of
claimed in the ’393 patent, including the intermediates and process that are used
to make Teva’s treprostinil, the claims of the *393 patent are not enabled and/or
lack written description.”

Teva’s Contentions at pp. 88-89. Teva conflates the distinct concepts of enablement, written
description and undue experimentation, and fails to sufficiently allege invalidity on these bases.
Enablement is met “when at the time of filing the application one skilled in the art, having read

29

the specification, could practice the invention without ‘undue experimentation.”” Cephalon, Inc.
v. Watson Pharm., Inc., 707 F.3d 1330, 1336 (Fed. Cir. 2013) (citing /n re Wands, 858 F.2d 731,
736-37 (Fed. Cir. 1988)). Therefore, the relevant inquiry as to whether “undue experimentation”
is required for purposes of determining enablement is measured from the specification, not the
“disclosures in the prior art” as Teva asserts. Further, whether undue experimentation is required
“is not a single, simple factual determination, but rather a conclusion reached by weighing many
factual considerations.” /d. Teva fails to even contend relevant factors related to {1} the quantity

of experimentation necessary, {(2) the amount of direction or guidance presented, (3) the presence

or absence of working examples, (4) the nature of the invention, (8) the state of the prior art, (6}
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the relative skill of those in the art, {7) the prediciability or unpredictability of the art, and (8} the
breadth of the claims. Accordingly, Teva has failed to even allege facts sufficient to establish by
clear and convincing evidence that the asserted claims of the '393 patent are not enabled.
Moreover, one skilled in the art, having read the specification, could practice the invention of the
7393 patent without undue experimentation given the clear teachings to make the more pure
treprostinl product claimed.

Additionally, the test for sufficiency of written description is “whether the disclosure of
the application relied upon reasonably conveys to those skilled in the art that the inventor had
possession of the claimed subject matter as of the filing date.” Ariad Pharm., Inc. v. Eli Lilly &
Co., 598 F.3d 1336, 1351 (Fed. Cir. 2010). Teva’s contentions are insufficient as to written
description because they fail to even allege that the disclosures of the 393 patent do not convey
to a POSA that UT had possession of the claimed subject matter. Each of the asserted claims of
the 7393 patent fulfill the requirements of written description by conveving that the inventors
were in possession of the claimed subject matter as of the filing date.

Lastly, both Teva’'s fack of enablement and written description defenses are based solely
on what UTC argues and Teva provides no analvsis of any alleged lack of enablement or written
description regardiess of what UTC s arguments may be. Indeed, UTC already provided
responses to Teva’s first Invalidity and Infiingement Contentions and have already provided
terms and consiructions for terms, vet Teva provides no new argument regarding lack of
enablement or written description. Thus, Teva has waived any argument that the "393 patent is

not enabled and/or lacks written description.
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HIGHLY CONFIDENTIAL - SUBJECT TO PROTECTIVE ORDER

EXHIBIT B
UNITED THERAPEUTICS’ RESPONSE TO TEVA’S INVALIDITY CONTENTIONS
UNITED STATES PATENT NO. 8,497,3931

L Disclosure of Validity Contentions — United States Patent No. 8,497,393*

Deficiencies in Prior Art

1. A product comprising a compound of formula I The °393 Patent is Not Anticipated bV the °117
Patent, Remodulin, or Moriarty 2004:

I
UTC incorporates by reference UTC’s March 23
Validity Contentions with respect to the alleged
anticipation of the “393 patent.

Each of the *117 patent, Remodulin and
Moriarty 2004 references (“Moriarty references”) were
OCHD, COOH listed by Teva in its narrative as anticipating the claims,
but with very limited detail as to why such claims are
anticipated other than the fact that treprostinil was
disclosed in each of these references. Each of these
. references, however, were also disclosed to the Patent
comprsing Office during prosecution of the 393 patent and are
listed on the face of the patent. The fact that each
reference discloses treprostinil or salts of treprostinil
does not mean that the claims are anticipated. Indeed,
the Patent Office reviewed many references that
disclosed treprostinil and allowed the claims as Teva
readily admits. Teva Contentions at 78 (“In fact, the
"393 patent incorporates Moriarity [sic] 2004, and the
"117 patent, among prior art, that describe purified
treprostinil.”). Thus the mere disclosure of treprostinil
cannot anticipate the claims. Specifically, the 393
patent discloses a different and more pure treprostinil
product with less impurities than the prior art. Indeed,
during prosecution, the 393 patent was rejected by the

or a pharmaceutically acceptable salt thereof,
wherein said product is prepared by a process

! In addition to the references specifically cited herein, United Therapeutics reserves its rights to rely on other
materials and information including, but not limited to, the references cited by Teva in its invalidity contentions, expert
opinion, and any additional references uncovered during discovery.

? Teva provides a laundry list of references in its Invalidity Chart for the *393 patent, but Teva provides no details and
no citations to these other references to specify which references allegedly anticipate and/or render obvious any claim of
the 393 patent. Teva has therefore waived any argument regarding any alleged anticipation or obviousness based on any
of these additional references listed by failing to identify any specific references for anticipation or any specific
combination of references for obviousness in their claim chart.
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HIGHLY CONFIDENTIAL- SUBJECT TO PROTECTIVE ORDER

Claim Deficiencies in Prior Art

[Examiner because of the Moriarty 2004 reference
(which discloses the same synthesis as the *117 patent)
and the Examiner subsequently allowed the claims over
the reference because the products were different and
the salt step was different. *393 Patent File History,
Office Action dated May 15, 2013

(UTC_REM II_000001424-1429); Office Action
Response dated June 5, 2013
(UTC_REM_II_000001436-1444); Notice of
Allowance dated June 12, 2013
(UTC_REM_I1000001453-1458). Additionally, the
specification of the *393 patent details many of the
differences between the Moriarty references (identified
as “Former Process”) and the’393 patent in Example 6
which is incorporated herein. *393 patent, Col. 15:1-
17:25.

Because the product produced by the *393 patent is
superior, infer alia in impurity profiles, purity, yields
and other characteristics of the product it is not
anticipated or rendered obvious. See, e.g., Abbott
Laboratories v. Sandoz, Inc., 566 F.3d 1282, 1308 (Fed.
Cir. 2009) (J. Newman, dissenting) (“The facts of
Thorpe did not concern the exception and expedient
'where process terms are invoked to describe a new
product of complex structure. This exception is rarely
invoked. The general rule requiring claims to have a
process-free definition of the structure of a new product
accommodates most inventions. Some recent
exceptions are seen in emerging aspects of
biotechnology.”); see also Scripps Clinic & Research
Foundation v. Genentech, Inc., 927 F.2d 1565
(Fed.Cir.1991) (process to obtain a “highly purified and
concentrated” product that was “largely free of
contaminants,” was not anticipated by previous
disclosure of the product), overruled on other grounds
by Abbott Labs v. Sandoz, Inc., 566 F.3d 1282 (Fed. Cir.
2009). If the process for producing a product according
to a product-by-process claim imparts distinctive
structural or functional characteristics to the product,
those characteristics must be evaluated when
considering patentability. See In re Garnero, 412 F.2d
276, 279 (C.C.P.A. 1979); see also Amgen Inc. v.
Hoffmann-La Roche Ltd., 580 F .3d 1340, 1364, 1367,
1370 (Fed. Cir. 2009) (noting that the structural and
functional differences do not need to be explicitly
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HIGHLY CONFIDENTIAL- SUBJECT TO PROTECTIVE ORDER

Claim Deficiencies in Prior Art

claimed in order to be patentable).

First, the product of the *117 patent and
Moriarty 2004 are the same as they have the same
synthetic process. Additionally, the treprostinil
referenced in Remodulin on sale prior to the priority
date of the “393 patent were also made by the *117
patent process. Since the synthetic method for
treprostinil described in each of these references is the
same as that set forth in the *117 patent, they will be
considered together (“the Moriarty references”). The
product of the *393 patent is structurally and
functionally different than the products of the Moriarty
references because the ’393 patent has a higher level of
average purity, lower number of individual impurities,
and is a better product. For example, in a document
entitled Treprostinil Drug Substance Impurities, all of
the development lots through commercial lots of
treprostinil up to March 2004 are compared, which
includes lots made by the Moriarty reference process.
ISee UTC-Sand-Rem00334054-057 and UTC-Sand-
Rem01156295-302; see also, UTC-Sand-
Rem00062013. Other documents also indicate the types
of impurities present, level of impurities, yields and
other information about these and other lots made by the
Moriarty process. See, e.g., See, e.g., UTC-Sand-
Rem00001673-702; UTC-Sand-Rem00804699-707,
[UTC-Sand-Rem00804711-718; UTC-Sand-
Rem00804722-730; UTC-Sand-Rem00804744-753;
[UTC-Sand-Rem00804800-809; UTC-Sand-
Rem00804780-790; UTC-Sand-Rem00804838-848;
UTC-Sand-Rem00804867-881; UTC-Sand-
Rem00956861-956878; UTC-Sand-Rem01085875-877,
[UTC-Sand-Rem01086040-042; UTC-Sand-
Rem01086341-342; UTC-Sand-Rem01086357-359;
[UTC-Sand-Rem01086816-817; UTC-Sand-
Rem01093970-971; UTC-Sand-Rem01093976-977,
UTC-Sand-Rem01094378-379; UTC-Sand-
Rem01095090-091; UTC-Sand-Rem01102329-330;
[UTC-Sand-Rem01102331-357; UTC-Sand-
Rem01102368-369; UTC-Sand-Rem01102372-427,
[UTC-Sand-Rem01104987-5002; UTC-Sand-
Rem01110528-529; UTC-Sand-Rem01110865-867,
UTC-Sand-Rem01117288; UTC-Sand-Rem01111355-
357, UTC-Sand-Rem01117901-906; UTC-Sand-
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HIGHLY CONFIDENTIAL- SUBJECT TO PROTECTIVE ORDER

Claim Deficiencies in Prior Art

Rem01117910-912; UTC-Sand-Rem01118722-727; and
UTC-Sand-Rem01126018-020. Other documents show
that the batches made by the *393 patent process have a
better impurity profile on average as well as less total
impurities.” See, e.g., UTC-Sand-Rem01107146-
1107214; UTC-Sand-Rem00794084-794229. Indeed,
none of the prior art specifies the level of purity or
minimal level of impurities that the “393 patent
provides.

Teva fails to provide any evidence that the different
products are structurally and functionally the same.
Additionally, early syntheses of treprostinil such as the
Moriarty references yielded less pure products in terms
of impurities, yield, and other analytical data.

The >393 Patent is Not Rendered Obvious by the
Prior Art: UTC incorporates by reference UTC’s
March 23 Validity Contentions with respect to the
alleged obviousness of the *393 patent. UTC further
incorporates by reference its response to Teva’s
anticipation arguments with respect to the alleged
obviousness of the 393 patent. As previously
discussed, Teva provides no specific obviousness
combination in detail in its Invalidity Chart or narrative,
but only a description of possibly hundreds of
combinations. None of the references, however, would
render obvious any claim of the *393 patent in
combination with any other of Teva’s cited references.
Specifically, Teva cites several references with general
statements about purification, but fails to identify how
or why any of these references would be used by a
person of skill in the art to further purify and optimize
the existing prior art treprostinil to arrive at the claims
of the *393 patent, nor identifies whether a person of
skill in the art would have a reasonable expectation of
success in doing so. Indeed, none of the additional prior
art cited by Teva references treprostinil or specifies any
purification method specifically for benzindene
rostacyclin analogues or discloses treprostinil itself.

? The documents cited herein for batches of treprostinil made by the Moriarty reference process and by the *393
patent process are illustrative examples. Discovery in this case has just started and expert discovery has not started. Thus,
UTC reserves the right to cite additional documents showing information on batches made by each process to further
support the fact that the products of the two processes is different.

4
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Specifically, Teva alleges to the extent that the Moriarty|
references do not anticipate the 393 patent, the claims
would be rendered obvious by one or more of the
Moriarty references in combination with one or more of
Monson (1971), Eliel (1994), Jones (1971 or 2000),
and/or Wade 2005. First, Teva cites Monson and
Harwood to allege that the use of crystallization and
recrystallization as a purification technique was well-
known and similarly cite Eliel and Jones to show that
“carboxylate ammonium salts are formed from adding a
carboxylic acid with an amine and that those salts can
be purified by recrystallization.” Teva Contentions at p.
78-79. However, none of these purification references —
Monson, Eliel, Jones (1971) or Jones (2000) disclose
treprostinil, prostacyclin analogues, or preferred
methods of purification for such substances. Indeed,
Teva fails to identify how any of these references are
relevant to the obviousness analysis of the *393 patent
itself. Instead of providing a specific method of
purifying complex molecules such as prostacyclin
analogues, each only provides a general description of
purification techniques with absolutely no mention of
any benzindene prostacyclin analogue or treprostinil
itself. Indeed, Teva fails to provide any detail on how
or why a person of ordinary skill in the art would look
to very basic and sometimes decades old references to
determine how to make the highly pure product
produced by the *393 patent or have any reasonable
expectation of success in doing so. Lastly, Teva only
cites Wade 2005 to show that physiologically
acceptable salts of treprostinil include salts derived from
bases such as ammonia, N-methyl-D-glucamine,
magnesium, arginine, and lysine. Teva Contentions at p.
81-82. Once again, however, Teva fails to provide any
detail as to how this is relevant to the obviousness of the
asserted claims.

In addition to the references that Teva specifically cites
as possible references in their alleged obviousness
combinations, Teva also cites many additional
references that do not appear in any of Teva’s alleged
combinations. Teva’s Contentions at pp. 89-90. Thus,
Teva has waived any argument that any claim of the
’393 patent is obvious in light of any of these additional
references.
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First, Teva cites Lin, Aristoff, and McManus for the
contention that alkylation using chlorolacetonitrile and
subsequent hydrolysis to carboxylic acid was known,
but fails to indicate how this is relevant to the
obviousness analysis as the *393 patent itself references
other patents that demonstrate those same steps such as
the 117 patent.

Second, Teva cites Arumugan, Monson and Yu for the
fact that it states “column chromatography is not
favored for large-scale production” but fails to identify
how this is relevant to obviousness given that Teva fails
to identify how or why a person of ordinary skill in the
art would look to this reference to make the very pure
treprostinil product claimed in the *393 patent or have a
reasonable expectation of success in doing so. Third,
Teva cites Sorrell, and Pavia, but each only provides a
general description of purification techniques with
absolutely no mention of any benzindene prostacyclin
analogue or treprostinil itself. Indeed, Teva fails to
provide any detail on how or why a person of ordinary
skill in the art would look to very basic and sometimes
decades old references to determine how to make the
highly pure product produced by the 393 patent or have
any reasonable expectation of success in doing so.

Lastly, Teva also cites the 2005 Physician’s Desk
Reference, Burk, Ohno, and Priscinzano for the
contention that the diethanolamine salt was known. But
the asserted claims of the 393 patent do not require
specifically requiring carboxylic ammonium salts are
formed from carboxylic acids and amines and do not
specifically require the diethanolamine salt. Contrary to
Teva’s arguments, these references only show very
general information that is not directed towards
benzindene prostacyclin analogues, much less
treprostinil. Indeed, a person of ordinary skill in the art
would not have considered these additional basic
references to improve the product of the existing prior
art treprostinil products and would not have a
reasonable expectation of success in combining these
very basic references with known syntheses of
treprostinil. Accordingly, there would have been no
reason or motivation to combine these references as
alleged in Teva’s Invalidity Claim Charts, and they do
not render the claims obvious.

6
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Accordingly, none of the references cited by Teva
anticipate and/or render obvious any asserted claim of
the *393 patent.

Teva has not established a prima facie case of
obviousness. Thus, United Therapeutics is not
obligated to provide evidence of objective indicia of
non-obviousness. Nonetheless, objective indicia of non-|
obviousness confirms that the claims of the *393 patent
are not obvious and UTC incorporates by reference
UTC’s March 23 Validity Contentions with respect to
the objective indicia of non-obviousness of the 393
patent. Indeed, Teva in its amended contentions,
completely ignores the secondary considerations that
UTC already put forth in its March 23 Validity
Contentions. Teva Contentions at p. 86. In UTC’s
March 23 Validity Contentions, UTC did indeed
provide evidence of several secondary considerations of
non-obviousness regarding the *393 patent including
long-felt need, unexpected results, commercial success,
and copying. See, UTC’s March 23 Validity
Contentions at pp. 21-23. Thus, Teva has waived any
argument regarding any secondary consideration set
forth by UTC.

The *393 Patent is Not Invalid For Obviousness-
Type Double Patenting Over the 117 Patent:

Teva’s entire obviousness-type double-patenting
argument with regard to the 117 patent is that because
the claims of the 117 patent are directed to the same
subject matter, treprostinil and its pharmacologically
acceptable salt form, then that necessarily renders
obvious the claims of the *393 patent by the mere
disclosure treprostinil. Teva’s Contentions at 86-88.
Teva is wrong. As previously discussed with regard to
the 117 patent, the mere disclosure of treprostinil does
not render obvious any claim of the *393 patent.

Indeed, Teva ignores that obviousness-type double
patenting requires that only the claims of the prior art
must be compared to the asserted claims. The claims of
the 393 patent are very different than the claims of the
"117 patent. Indeed, Teva provides no citation for its
assumption that process elements are irrelevant
specifically when performing an obviousness-type
double patenting analysis. The claims of the *117 patent

7
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are very different than the claims of the 393 patent and
would result in a different product. Moreover, the *117
patent does not specifically disclose treprostinil
diethanolamine salt. See Astellas Pharma, Inc. v.
[Ranbaxy Inc., No. CIV.A.05 2563 MLC, 2007 WL
576341, at *5 (D.N.J. Feb. 21, 2007) ( “Defendants
have also not persuaded the Court that the rule of
anticipation, holding that an earlier claim to a species
defeats a later claim to a genus containing that species,
controls the result in this case.”). Moreover, the
products of the *117 patent and the *393 patent are
structurally and functionally different. See Moriarty
References above. Other than structural and functional
differences, the products of the *117 patent and the 393
patent are also different as the 117 patent product must
be stereoselectively produced using the source
limitations of starting enyne and cyclized intermediate.
Indeed, the 117 patent claims do not disclose steps (a),
(b), (c), or (d) of the *393 patent claims. Thus, the 117
patent does not render the claims of the *393 patent
invalid for obviousness-type double patenting.

The *393 Patent is Not Invalid For Lack of
[Enablement or Lack of Written Description:

Teva’s entire lack of enablement and written
description defense is predicated on what UTC alleges.
Teva’s Contentions at pp. 88-89. Teva conflates the
distinct concepts of enablement, written description and
undue experimentation, and fails to sufficiently allege
invalidity on these bases. Enablement is met “when at
the time of filing the application one skilled in the art,
having read the specification, could practice the
invention without ‘undue experimentation.”” Cephalon,
Inc. v. Watson Pharm., Inc., 707 F.3d 1330, 1336 (Fed.
Cir. 2013) (citing In re Wands, 858 F.2d 731, 736-37
(Fed. Cir. 1988)). Therefore, the relevant inquiry as to
whether “undue experimentation” is required for
purposes of determining enablement is measured from
the specification, not the “disclosures in the prior art” as
Teva asserts. Further, whether undue experimentation
is required “is not a single, simple factual determination,
but rather a conclusion reached by weighing many
factual considerations.” /d. Teva fails to even contend
relevant factors related to (1) the quantity of
experimentation necessary, (2) the amount of direction
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or guidance presented, (3) the presence or absence of
working examples, (4) the nature of the invention, (5)
the state of the prior art, (6) the relative skill of those in
the art, (7) the predictability or unpredictability of the
art, and (8) the breadth of the claims. Accordingly,
Teva has failed to even allege facts sufficient to
establish by clear and convincing evidence that the
asserted claims of the “393 patent are not enabled.
Moreover, one skilled in the art, having read the
specification, could practice the invention of the 393
patent without undue experimentation given the clear
teachings to make the more pure treprostinil product
claimed.

Additionally, the test for sufficiency of written
description is “whether the disclosure of the application
relied upon reasonably conveys to those skilled in the
art that the inventor had possession of the claimed
subject matter as of the filing date.” Ariad Pharm., Inc.
v. Eli Lilly & Co., 598 F.3d 1336, 1351 (Fed. Cir. 2010).
Teva’s contentions are insufficient as to written
description because they fail to even allege that the
disclosures of the *393 patent do not convey to a POSA
that UTC had possession of the claimed subject matter.
Each of the asserted claims of the *393 patent fulfill the
requirements of written description by conveying that
the inventors were in possession of the claimed subject
matter as of the filing date.

Lastly, both Teva’s lack of enablement and written
description defenses are based solely on what UTC
argues and Teva provides no analysis of any alleged
lack of enablement or written description regardless of
what UTC’s arguments may be. Indeed, UTC already
provided responses to Teva’s first Invalidity and
Infringement Contentions and have already provided
terms and constructions for terms, yet Teva provides no
new argument regarding lack of enablement or written
description. Thus, Teva has waived any argument that
the 393 patent is not enabled and/or lacks written
description.

(a) alkylating a compound of structure II with an
alkylating agent to produce a compound of
formula III,

See, claim 1. Teva provides no additional citations or
information regarding this claim limitation as the claim
chart provided by Teva does not break down each
limitation separately.
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wherein w=1, 2, or 3;
Y, is trans-CH=CH--, cis-CH=CH-, —CH,{CH,),
or - Cm=C1mis 1, 2, or 3;

(1} —CH, —CHy, wherein p s an integer from 1 to 5,
inclusive,

(2) phenoxy optionally substituted by cne, two or three
chiora, fluore, triftuoromethyl, (C-CL} alkyl, or (C-C5)
alkoxy, with the proviso that not more than two substituents
are other than alkyl, with the proviso that R, is phenoxy or
substituted phenoxy, only when R, and R, are hydrogen or
methyl, being the same or different,

{3) phenvl, benryl, phenylethvl, or phenylpropyl optionally
substituted on the aromatic ring by one, twa or three chloro,
fluoro, triflvoromethyl, (C,-C,halkyl, or (C,-C )alkoxy, with
the proviso that not more than two substituents are other than
alkyl,

————— Rt
{1){C-C-)eyclealkyl optionally substituted by 1 103 (C,-Cs)
alkyl;

{2) 2-(2-furvljethyl,

{3) 2-(3-thienylethexy, or

{4) 3-thienyvioxymethyl,

M, is a-OH:p-R; or a-Rf-0OH or a-OR 1 B-R; or a-R;: 8-
OR,, wherein R; is hiydrogen or methyl, R, is an aleohol
protecting group, and

Lo1s a-Rp-R,, a-R:5-R,, or a mixture of ¢-R,:B-R, and
a-R:f-Ry, wherein R; and R, are hydrogen, methyl, or
fluore, being the same or different, with the proviso that one
of Ry and R, s flnoro only when the other 15 hydrogen or
{luore,

10
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(b) hydrolyzing the product of formula IIT of step (a)
with a base,

ISee, claim 1. Teva provides no additional citations or
information regarding this claim limitation as the claim
chart provided by Teva does not break down each
limitation separately.

(c) contacting the product
of step (b) [sic] with a base B to form a salt of formula
I8

T

i)

awl

N ©
DT, 000

ISee, claim 1. Teva provides no additional citations or
information regarding this claim limitation as the claim
chart provided by Teva does not break down each
limitation separately.

(d) optionally reacting the salt formed in step (c) with
an acid to form the compound of formula L.

2. The product of claim 1, wherein the purity of
compound of formula I in said product is at least
99.5%.

See, claim 1. Teva provides no additional citations or
information regarding this claim limitation as the claim
chart provided by Teva does not break down each

The *393 Patent is Not Anticipated by the 117

Patent, Remodulin, or Moriarty 2004:

UTC incorporates by reference UTC’s March 23
Validity Contentions with respect to claim 2 of the *393
patent and incorporates by reference all arguments
regarding Claim 1 above. Claim 2 requires that the
product have purity of no less than 99.5%. Moriarty
2004 is the only reference cited by Teva that discloses a
purity with at least 99.5%, but as previously described,
the product of the Moriarty 2004 reference is different
and the Patent Office explicitly considered that claim in
relation to the Moriarty 2004 reference and allowed the
"393 patent. *393 Patent File History, Office Action
dated May 15, 2013 (UTC_REM 1II 000001424-1429);
Office Action Response dated June 5, 2013
(UTC_REM II 000001436-1444); Notice of
Allowance dated June 12, 2013
(UTC_REM_I1000001453-1458). Thus, the *117 patent
and Remodulin cannot anticipate Claim 2 because the
purity requirement of 99.5% is not explicitly disclosed
land Moriarty 2004 does not anticipate the claim because
the product of Moriarty 2004 and the product of Claim 2
are different, as described in the prosecution history of
the *393 patent.

11
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4. The product of claim 1, wherein the base in step (b)
is KOH or NaOH.

The °393 Patent is Not Rendered Obvious by the
Prior Art: UTC incorporates by reference UTC’s
March 23 Validity Contentions with respect to claim 2
of the *393 patent and incorporates by reference all
arguments regarding Claim 1 above. As previously
discussed, Moriarty 2004 is the only reference cited by
Teva that discloses a purity with at least 99.5%, but no
combination of prior art with Moriarty 2004 would
result in the same product with the same purity
requirement as the 393 patent. For the same reasons as
claim 1, none of the prior art references render claim 2
obvious. Additionally, UTC incorporates by reference
all secondary considerations disclosed in UTC’s March
23 Response to Teva’s Invalidity Contentions.

The °393 Patent is Not Invalid For Obviousness-
Tvype Double Patenting Over the 117 Patent:

UTC incorporates by reference UTC’s March 23
Validity Contentions with respect to claim 2 of the *393
patent and incorporates by reference all arguments
regarding Claim 1 above. More specifically, the *117
patent does not disclose a purity of 99.5%.
Additionally, for the same reasons as claim 1, the *117
patent does not render claim 2 of the *393 patent invalid
for obviousness-type double patenting.

The °393 Patent is Not Invalid For Lack of
IEnablement or Lack of Written Description:

'UTC incorporates by reference UTC’s March 23
Validity Contentions with respect to claim 2 of the 393
patent and incorporates by reference all arguments
regarding Claim 1 above. Teva fails to identify any
specific disclosure that is not enabled or lacks written
description. For the same reasons as Claim 1 above,
Claim 2 is enabled and does not lack written
description.

ISee, claim 1. Teva does not allege this claim is
anticipated, lacks written description, is not enabled, nor
is invalid for obviousness-type double patenting in its
claim chart and therefore waives each of these
arguments with respect to this claim. UTC incorporates
by reference UTC’s March 23 Validity Contentions
with respect to claim 4 of the *393 patent and
incorporates by reference all arguments regarding Claim

12
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9. A product comprising a compound having formula
v

R{'\‘ﬁ.}@}l
or a pharmaceutically acceptable salt thereof,

1 above.

The difference between claim 9 and claim 1 is that the
structures displayed are limited to synthesis of
treprostinil. Teva provides no additional citations or
information regarding this claim limitation over what
was provided for claim 1. UTC incorporates by
reference UTC’s March 23 Validity Contentions with
respect to claim 9 of the *393 patent and incorporates by
reference all arguments regarding Claim 1 above.

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,

Hi

<eradlig 55T

H

N

See, claim 1. Teva provides no additional citations or
information regarding this claim limitation over what
was provided for the previous limitation.

(b) hydrolyzing the product of formula VI of step (a)

See, claim 1. Teva provides no additional citations or

13
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with a base,

information regarding this claim limitation over what
was provided for the previous limitation.

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

HO

e O

H'_B@

G

Moo

o0

ISee, claim 1. Teva provides no additional citations or
information regarding this claim limitation over what
was provided for the previous limitation.

(d) optionally reacting the salt
formed in step (¢) with an acid to form the compound
of formula IV.

See, claim 1. Teva provides no additional citations or
information regarding this claim limitation over what
was provided for the previous limitation.

14
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Plaintiff United Therapeutics Corporation (“United Therapeutics”) hereby provides its
Responses to Watson Laboratories, Inc.’s (“Watson”) Invalidity Contentions (“Responses’)
under Local Patent Rule 3.4A, as modified by the Scheduling Order.! D.I. 35. The Responses

include the following:

Local Patent Rule 3.4A(a) For each item of asserted prior art, the identification of
each limitation of each asserted claim that United Therapeutics believes is absent from the prior
art;

Local Patent Rule 3.4A(b)  If obviousness is alleged, an explanation of why the prior

art does not render the asserted claim obvious;

Local Patent Rule 3.4A(c)  The Responses follow the order of the invalidity chart

required under Local Patent Rule 3.3(c), and set forth in United Therapeutics’ agreement or
disagreement with each allegation therein and the written basis thereof; and

Local Patent Rule 3.4A(d)  United Therapeutics will make available for inspection and

copying any document or thing that it intends to rely on in support of its Responses herein.

I. Watson’s Contentions are Deficient Under the Local Patent Rules
and Scheduling Order

! Watson is limited to the prior art asserted in its December 11, 2015 Invalidity Contentions,
regardless of its assertions to the contrary. Local Patent Rule 3.3(a) requires Watson to provide
in its Invalidity Contentions: “[t]he identity of each item of prior art that allegedly anticipates
each asserted claim or renders it obvious.” Further, Local Patent Rule 3.7 states that:
“[almendment of any contentions, disclosures, or other documents required to be filed or
exchanged pursuant to these Local Patent Rules may be made only by order of the Court upon a
timely application and showing of good cause.” See also Merck Sharp & Dohme Corp. v.
Sandoz, Inc., C.A. No. 12-3289, 2014 U.S. Dist. LEXIS 52548, at *31 (D.N.J. Apr. 16, 2014)
(Denying Defendant’s motion to amend its invalidity contentions to add new prior art).
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As a preliminary matter, Watson, who bears the burden to prove invalidity by clear and
convincing evidence, has failed to provide “a chart identifying where specifically in each alleged
item of prior art each limitation of each asserted claim is found.” L. Pat. R. 3.3(c). Watson’s L.
Pat. R. 3.3(c) chart erroneously labels each claim a “Claim Term” and simply lists references that
purport to disclose “Prior Art Where Limitation Is Found” with no corresponding reference to
which limitation within the claim Watson purports to address. Watson also fails to identify each
prior art as required by Local Rule 3.3(a), including by date of issue. This is particularly
egregious where Watson lists several references, without identification of date, author, or
inventor that it purports to be “prior art references” that “invalid[ate] as anticipated and/or
obvious” the claims of the asserted patents, where it does not even discuss said references, and
where several such references are after the priority date of the asserted patents. Accordingly,
Watson has not properly identified the prior art on which it intends to rely and has not identified
with specificity where a single limitation of a single claim is found in the prior art in
contravention to the Court’s Scheduling Order and this Court’s local patent rules. Accordingly,
Watson has waived any argument that any limitation of any claim of the 212 patent is found in
the prior art unless it shows good cause shown to amend its contentions. Due to Watson’s failure
to abide by its obligations, United Therapeutics’ responses cannot properly “follow the order of
the invalidity chart . . . and set forth [United Therapeutics’] agreement or disagreement with each
allegation therein” and therefore no response is required, L. Pat. R. 3.4A(d). United
Therapeutics nevertheless attempts herein to respond to Watson’s contentions to the extent they
can be understood and with a degree of guessing and searching at what Watson might have

meant. United Therapeutics accordingly reserves its right to bring a Motion to Strike or bring
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this matter to the attention of the Court.*> See Merck Sharp & Sohme Corp. v. Sandoz, Inc., 2014
WL 997532 (D.N.J. 2014) (Goodman, MJ) (finding arguments not made in original invalidity
contentions were waived); Anascape, Ltd. v. Microsoft Corp., 2008 WL 7180756, *1-4 (E.D.
Tex. 2008) (Clark, J)* (granting patentee’s motion to strike certain invalidity contentions that
merely generally referenced a prior art item without specifically mapping aspects of the prior art
reference to each element of the claim; denying motion of accused infringer to amend its
invalidity contentions to correct the deficiencies) (“Defendants’ invalidity contentions simply
assume that Anascape can guess what controllers correspond to which disclosed prior art

reference. Allowing such a ‘mix-and-match’ [invalidity] contention disclosure game to stand

would encourage violation of the rules and discourage the voluntary exchange of information.”).
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IV.  THE ASSERTED CLAIMS OF U.S. PATENT NO. 8,497,393 ARE VALID

1. The Scope and Content of the Alleged Watson Prior Art

Watson cites a number of references in its Invalidity Chart, without reference or
explanation as to what limitation is purportedly met by such references, nor does it properly
address the scope and content of those alleged references. In response to Watson’s arguments,
the discussion below and the accompanying claim chart at Exhibit C discuss the scope and
content of the alleged Watson prior art. These sections highlight certain representative sections
of these and related references to show that their actual teachings do not support Watson’s
anticipation and/or obviousness arguments. United Therapeutics reserves its right to rely upon
other sections of these references and/or additional references to support United Therapeutics’
contentions that none of these references, whether considered alone or in combination, anticipate

and/or render obvious the asserted *393 patent claims, and to more fully expand its contentions

39
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during the course of factual and expert discovery in this case. United Therapeutics does not
admit that any of Watson’s references actually constitute relevant or enabling prior art and also

reserves its rights to antedate or otherwise remove any of Watson’s alleged prior art.”

2. Prosecution History of the 393 Patent Application

It is worth noting that, during prosecution of the *393 patent, the USPTO considered and
rejected many of the same arguments and prior art as those in Watson’s Invalidity Contentions.
As discussed further below, the USPTO already considered and found that the 393 Patent was
patentable over the same arguments Watson now makes. The prior art Watson cites, even if
enabling and not cumulative to the art of record, does not refute the USPTO’s reasons for

allowance.

3. The Asserted Claims Of The 393 Patent Are Not Anticipated

United Therapeutics’ response to Watson’s anticipation and obviousness arguments
regarding the *393 patent can be found herein and in the accompanying claim chart, attached as
Exhibit C, respectively, hereto. In addition, United Therapeutics provides below additional
background information and explanation as to: (a) why the prior art identified by Watson neither
anticipates nor renders obvious the claims of the 393 patent; and (b) why the Asserted Claims
are not invalid based upon Watson’s other invalidity arguments. In brief, the Asserted Claims
are not anticipated because no single, enabling reference identified by Watson discloses each and

every element of the claimed invention.

" The Scheduling Order and Local Patent Rules do not require a response to the narrative
portion of Watson’s Invalidity Contentions. See, e.g., Scheduling Order 6. By providing this
response, United Therapeutics does not hereby waive any rights or arguments with respect to any
of the assertions in that narrative.
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Watson’s Invalidity Chart does not specify which references allegedly anticipate the 393
patent, but Watson’s narrative identifies the *117 Patent, Moriarty et al., The Intramolecular
Asymmetric Pauson-Khand Cyclization as a Novel and General Stereoselective Route to
Benzindene Prostacyclins: Synthesis of UT-15 (Treprostinil), J.Org. Chemistry., 69(6), 1890-
1902 (2004) (“Moriarty 2004”), United Therapeutics’ own Remodulin® drug product, and U.S.
Patent Publication No. 2005/0085540 (April 2005), (“Phares™) in its anticipation section, but
with very limited detail as to why such references anticipate the claims other than the allegation
that treprostinil was disclosed in each of these references. The fact that each reference discloses
treprostinil or salts of treprostinil does not mean that the claims are anticipated. Indeed, the
USPTO reviewed many references that disclosed treprostinil (including each of the published
documents Watson cites) and allowed the claims, as Watson acknowledges. See WIC at 35
(citing to United Therapeutics’ discussion of the development of treprostinil in the *393 patent,
which cites Moriarty 2004, Phares, and the 117 patent). Thus the mere disclosure of treprostinil
cannot anticipate the claims. Specifically, the *393 patent discloses a different and more pure
treprostinil product with less impurities than the prior art. Indeed, during prosecution, the 393
patent was rejected by the Examiner in view of the Moriarty 2004 reference (which discloses the
same synthesis as the 117 patent) and the Examiner subsequently allowed the claims over the
reference because the products were different. *393 Patent File History, Office Action dated
May 15, 2013 (UTC_WAT_00001465-1470); Office Action Response dated June 5, 2013
(UTC_WAT_00001477-1485); Notice of Allowance dated June 12, 2013
(UTC_WAT_00001494-1499). Additionally, the specification of the >393 patent details many of

the differences of the *117 patent and Moriarty 2004 (identified as “Former Process”) as
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compared to the 393 patent in Example 6 which is incorporated herein. 393 patent, Col. 15:1-
17:25.

As an initial matter, United Therapeutics notes that the synthesis disclosed in the "117
patent and Moriarty 2004, are essentially the same. See 117 patent, Col. 7-10; Moriarty 2004 at
1894-96. Additionally, the Remodulin treprostinil products, on sale prior to the priority date of
the *393 patent, were also made by the 117 patent process.® Since the synthetic method for
treprostinil described in each of these references is essentially the same as that set forth in the
’117 patent, they will be considered together (“the Moriarty references”). The Phares reference,
however, does not disclose a synthesis for treprostinil, but only its enantiomer. Thus, it is
unclear what process Watson is alleging was used to make the treprostinil referenced in Phares.
Regardless, none of the allegedly anticipating references disclose, explicitly or inherently, the
synthesis process recited in the *393 patent’s claims. Indeed, Watson does not even argue that
they do.

Moreover, the product of the 393 patent is structurally and functionally different than the
products of the Moriarty references and Phares because the *393 patent has a higher level of
average purity, lower number of individual impurities, and better product. For example, in a
document entitled “Treprostinil Drug Substance Impurities”, all of the development lots through
commercial lots of treprostinil up to March 2004 are compared, which includes lots made by
Moriarty references’ process. See UTC-Sand-Rem00334054-057 and UTC-Sand-
Rem01156295-302; see also, UTC-Sand-Rem(00062013. Other documents also indicate the

types of impurities present, level of impurities, yields and other information about these and

¥ Indeed, Watson provides no evidence of which process produced the asserted prior art
Remodulin product.
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other lots made by the Moriarty references’ process. See, e.g., UTC-Sand-Rem00001712-741;
UTC-Sand-Rem00804699-707; UTC-Sand-Rem00804711-718; UTC-Sand-Rem00804722-730;
UTC-Sand-Rem00804744-753; UTC-Sand-Rem00804800-809; UTC-Sand-Rem(0804780-790;
UTC-Sand-Rem00804838-848; UTC-Sand-Rem00804867-881; UTC-Sand-Rem00956861-
956878; UTC-Sand-Rem(01085875-877; UTC-Sand-Rem(01086040-042; UTC-Sand-
Rem01086341-342; UTC-Sand-Rem01086357-359; UTC-Sand-Rem01086816-817; UTC-Sand-
Rem(01093970-971; UTC-Sand-Rem01093976-977; UTC-Sand-Rem01094378-379; UTC-Sand-
Rem(1095090-091; UTC-Sand-Rem01102329-330; UTC-Sand-Rem01102331-357; UTC-Sand-
Rem01102368-369; UTC-Sand-Rem01102372-427; UTC-Sand-Rem01104987-5002; UTC-
Sand-Rem01110528-529; UTC-Sand-Rem01110865-867; UTC-Sand-Rem(01117288; UTC-
Sand-Rem(Q1111355-357; UTC-Sand-Rem(01117901-906; UTC-Sand-Rem(1117910-912; UTC-
Sand-Rem(Q1118722-727; and UTC-Sand-Rem01126018-020. Still other documents show that
the batches made by the *393 patent process have a better impurity profile on average as well as
less total impurities.9 See, e.g., UTC-Sand-Rem(1107146-1107214; UTC-Sand-Rem(0794084-
794229. Indeed, none of the alleged prior art specifies the level of purity or minimal level of
impurities that the 393 patent provides.

Additionally, the FDA accepted a new purity specification when United Therapeutics
implemented the inventions of the *393 patent. For example, a process validation report
(Protocol No. “VAL-00131”) states that it applies to “production of treprostinil diethanolamine

intermediate (UT-15C-I), a chemical intermediate used for the production of active

? The documents cited herein for batches of treprostinil made by the Moriarty references’
process and by the *393 patent process are illustrative examples. Discovery in this case has just
started and expert discovery has not started. Thus, United Therapeutics reserves the right to cite
additional documents showing information on batches made by each process to further support
the fact that the products of the two processes is different.
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pharmaceutical ingredients treprostinil (UT-15) and treprostinil diethanolamine (UT-15C).”
Validation Report at 8 (UTC-Sand-Rem(00092436-449). This validation report also shows that
each of steps (a)-(c) of the claims of the *393 patent are carried out in this new process. Id. at 5-
7.

A Process Optimization Report also provides results for batches resulting from step (d) of
the claims of the *393 patent, which was performed on specific batches of the diethanolamine
salt intermediate produced by steps (a)-(c) that are referenced in the Validation Report. Process
Optimization at p. 2 (UTC-Sand-Rem01104769-779) (compare batch numbers 03L6002,
03L6003, 03M6004, and 03M6006, which are the same UT-15C batch numbers of Validation
Report at p. 4). The Process Optimization Report also states that “diethanolamine salt (UT-15C
intermediate) of UT-15 is converted to UT-15 [treprostinil] by an acid-extraction removal of the
diethanolamine to give UT-15 [treprostinil]...” The percent yield and purity levels of the final
treprostinil product are compared to the former process therein, further demonstrating the
differences that result in the final treprostinil product when all of steps (a)-(d) of the *393 patent
are performed. Process Optimization Report at p. 3

Additionally, a letter from United Therapeutics to the FDA, which references the

Validation Report, states as follows:

Validation Report at p. 2. The Validation Report further states:
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In all lots, the total unidentified impurity level (% AUC) decreased from triol to UT-15C

intermediate. |

Id. at p. 3. Finally, this FDA Letter states that, when the new process was implemented, “it was
observed that the purity of the treprostinil improved close to 100%”, and the letter proposes that
“the range of the specification for the HPLC assay for treprostinil be shifted from 97-101% to
98-102% so that it is centered at 100%.” Id. at p. 3-4. The FDA subsequently approved the
Patent Owner’s proposed implementation of the 393 process and the increased purity standard.
FDA Approval Letter, UTC-Sand-Rem00087652-53.

Because the product produced by the 393 patent is superior, inter alia in impurity
profiles, purity, yields and other characteristics of the product, it is not anticipated or rendered
obvious. See, e.g., Abbott Laboratories v. Sandoz, Inc., 566 F.3d 1282, 1308 (Fed. Cir. 2009) (J.
Newman, dissenting) (“The facts of Thorpe did not concern the exception and expedient where
process terms are invoked to describe a new product of complex structure. This exception is
rarely invoked. The general rule requiring claims to have a process-free definition of the
structure of a new product accommodates most inventions. Some recent exceptions are seen in
emerging aspects of biotechnology.”); see also Scripps Clinic & Research Foundation v.
Genentech, Inc., 927 F.2d 1565 (Fed.Cir.1991) (process to obtain a “highly purified and
concentrated” product that was “largely free of contaminants,” was not anticipated by previous
disclosure of the product), overruled on other grounds by Abbott Labs v. Sandoz, Inc., 566 F.3d
1282 (Fed. Cir. 2009). If the process for producing a product according to a product-by-process
claim imparts distinctive structural or functional characteristics to the product, those

characteristics must be evaluated when considering patentability. See In re Garnero, 412 F.2d
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276, 279 (C.C.P.A. 1979); see also Amgen Inc. v. Hoffmann-La Roche Ltd., 580 F.3d 1340,
1364, 1367, 1370 (Fed. Cir. 2009) (noting that the structural and functional differences do not
need to be explicitly claimed in order to be patentable); and United Therapeutics Corp. v.
Sandoz, Inc., Civ. Nos. 12-1617, 13-316, 2014 U.S. Dist. LEXIS 121573 at ¥140-149 (D.N.J.
Aug. 29, 2014) (finding that the 117 patent was not anticipated by prior art disclosures of
treprostinil due to a differentiating structure implied by the claimed process). Watson fails to
provide any evidence that the alleged prior art products and the *393 patent’s product are
structurally and functionally the same. Additionally, early syntheses of treprostinil by the
Moriarty references’ process yielded less pure products in terms of impurities, yield, and other
analytical data.

With respect to the Phares reference, it does not disclose what starting treprostinil
material is used and therefore cannot anticipate (explicitly or inherently) the final treprostinil
product of the *393 patent because each method of producing treprostinil would contain its own
distinct impurity profile. In fact, the process by which a treprostinil product is made will affect
the impurity profile and total amount of impurities in the final product. United Therapeutics,
2014 WL 4259153 at 53-55. Accordingly, Watson cannot establish anticipation based on a
teaching of any treprostinil salt product that does not also identify the source of its starting
treprostinil material. Indeed, Petitioner fails to identify any specific purity in Phares that would
anticipate any claim of the *393 patent.

Claim 2 requires that the product have a purity of no less than 99.5%. Moriarty 2004 is
the only reference cited by Watson that discloses a purity with at least 99.5%, but as previously
described, the product of the Moriarty 2004 reference is different and the USPTO explicitly

considered that claim in relation to the Moriarty 2004 reference and allowed the *393 patent.

46

IPR2020-00770
United Therapeutics EX2007
Page 205 of 7335



’393 Patent File History, Office Action dated May 15, 2013 (UTC_WAT_00001465-1470);
Office Action Response dated June 5, 2013 (UTC_WAT_00001477-1485); Notice of Allowance
dated June 12, 2013 (UTC_WAT_00001494-1499). Watson provides no additional citations or
support for any other asserted claim. Therefore, the *117 patent, Phares, United Therapeutics’
Remodulin®, and Moriarty 2004 do not anticipate any claim of the 393 patent.

Further, dependent claims 2-8 and 10-22 are not anticipated by the cited references
because they depend from a novel base claim, as well as because they recite additional

limitations which further distinguish these claims over the prior art.

4. The Asserted Claims of the *393 Patent Are Not Rendered Obvious By
Watson’s Alleged Prior Art

As previously discussed, Watson provides no specific obviousness combinations in its
Invalidity Chart. Instead, in its narrative, Watson presents “numerous different combinations”,
having hundreds of permutations. WIC at 44. Specifically, Watson alleges the *393 patent’s
claims would be rendered obvious by one or more of the Moriarty references in various
combination with one or more of Monsonlo, Eliel“, Jonesu, Kawakami”, EgeM, and/or Wade'®.

Id. Nevertheless, despite proposing hundreds of combinations, Watson provides no analysis as

10 Monson, ADVANCED ORGANIC SYNTHESIS, METHODS AND TECHNIQUES, 178-
188 (1971) (“Monson™).

" Eliel, STEREOCHEMISTRY OF ORGANIC COMPOUNDS, 322-325 (1994) (“Eliel”).
12 Jones, ORGANIC CHEMISTRY, 153-155 (2nd ed. 2000) (“Jones™).

13 Japanese Patent App. No. 56-122328A, September 1981 (“Kawakami™). United
Therapeutics objects to Watson’s purported translation of Kawakami as it is unclear as to
whether this is a valid translation, particularly because there is no indication as to who performed
the translation.

1 Ege, S., Organic Chemistry Second Edition, 543-547 (1989) (“Ege”).
5 U.S. Patent Publication No. 2005/0165110 July 2005, Wade et al. (“Wade”).
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to why or how a skilled artisan would make even one of these listed combinations. Watson’s
narrative is merely a meandering recital of various disclosures in the prior art—including the
reliance on references not listed in any proposed combinations—without any effort made to put
forward a prima facie case of why or how a skilled artisan would take these teachings to arrive at
the process for making the highly pure treprostinil claimed by the 393 patent, or whether a
skilled artisan would even have a reasonable expectation of success in doing so. Accordingly,
Watson has waived its obviousness defenses because they have failed to recite even one prima
facie case of obviousness. See, e.g., Horizon Pharma AG v. Watson Labs., Inc., C.A. No. 13-
5124, 2015 U.S. Dist. LEXIS 80853, at *14-18 (D.N.J. Feb. 24, 2015)(Denying defendant’s
motion to amend its contentions, finding that the Defendant had not acted “diligently”” and noting
that the local rules “require parties to crystallize their theories of the case early in the litigation
and to adhere to these theories once they have been disclosed”) (citing Nova Measuring
Instruments Ltd. v. Nanometrics, Inc., 417 F. Supp. 2d 1121, 1122-23 (N.D. Cal. 2006)).
Regardless, none of the references cited by Watson, alone or in combination, would render
obvious any claim of the 393 patent.16

First, Watson’s contentions regarding the alkylation and hydrolysis steps do not advance
their obviousness allegations. For example, Watson cites McManus'” for the contention that
alkylation using chloroacetonitrile and subsequent hydrolysis to a carboxylic acid was known,
but fails to indicate how this is relevant to the obviousness analysis because the *393 patent itself

references disclosures that demonstrate those same steps—such as the *117 patent and Moriarty

' In addition the nonobviousness contentions presented herein and in the accompanying
chart, United Therapeutics incorporates by reference the novelty arguments presented above and
in the accompanying chart into its contentions of nonobviousness.

7 McManus et al., Tetrazole Analogs of Plant Auxins, J. Org. Chemistry. 1959, 24, 1464-467
(“McManus”).
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2004—and the USPTO already considered and found that the 393 patent was distinguishable
over those disclosures. See WIC at 35, 37; °393 Patent at 1:22-28; *393 Patent File History:
Office Action dated May 15, 2013 (UTC_WAT_00001465-1470), Office Action Response dated
June 5, 2013 (UTC_WAT_00001477-1485), Notice of Allowance dated June 12, 2013
(UTC_WAT_00001494-1499). Further, Watson cites Lin'® and Aristoff", but these references
fail to even disclose treprostinil and discuss other prostaglandins not related to the product of the
’393 patent. Indeed, most the references identified in Watson’s Invalidity Chart do not disclose
treprostinil.

Second, Watson cites several references discussing “purification” steps, but Watson fails
to identify how or why any of these references would be used by a person of skill in the art to
further purify and optimize the existing prior art treprostinil to arrive at the claims of the *393
patent, and fails to discuss whether a person of skill in the art would have a reasonable
expectation of success in doing so. See WIC 35-37.

Specifically, Watson cites Monson, Arurnugan20 and Yu®' for the fact that “column

chromatography is not favored for large-scale production”, cites Monson and Harwood™ to

'8 Lin et al., Benzindene Prostaglandins. Synthesis of Optically Pure 15-Deoxy-U68, 215 and
Its Enantiomer via a Modified Intramolecular Wadsworth-Emmons-Wittig Reaction, J. Org.
Chemistry, 1987, 52, 5594-5601 (“Lin”).

' Aristoff et al., Total Synthesis of a Novel Antiulcer Agent via a Modification of the
Intramolecular Wadsworth-Emmons-Wittig Reaction, J. Am. Chem. SOC. 1985, 107, 7967-7974
(“Aristoff”).

20 Arumugan et al., A New Purification Process for Pharmaceutical and Chemical Industries,
Organic Process Research & Development 2005, 9, 319-320 (“Arumugan”™).

! Yu et al., Novel Synthetic Route of a Pivotal Intermediate for the Synthesis of 1a-Methyl
Carbapenem Antibiotics, Organic Process Research & Development 2006,10, 829-832 (“Yu”).

** Harwood, Experimental organic chemistry: Principles and Practice, 127-134 (1989)
(“Harwood”).
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support its allegations that the use of crystallization and recrystallization as a purification
technique was well-known, and similarly cites Eliel and Jones to show that “carboxylate
ammonium salts are formed from adding a carboxylic acid with an amine and that those salts can
be purified by recrystallization.” See WIC at 35-36. Watson then concludes “a POSA would
have been motivated to [modify the prior art synthesis of trepostinil utilizing column
chromatography] by applying an obvious form of purification, salt crystallization, to form known
salt forms of treprostinil.” Watson’s conclusion fails for several reasons. As examples, Watson
fails to provide any evidence, or indeed argue, that the substitution would have been expected to
result in the highly pure treprostinil claimed in the *393 patent, and Watson fails to discuss
whether crystallization/recrystallization would even address the issues as to why column
chromatography is allegedly not favored in large-scale production. See KSR Int’l Co. v. Teleflex
Inc., 550 U.S. 398, 418 (2007) (a claim is not proved obvious merely by demonstrating that
something was possible or known in the prior art).

Additionally, Watson has failed to show that step (c) of the *393 patent would necessarily
lead to the same final product if made from different starting treprostinil materials than that made
from steps (a) and (b). The process by which a treprostinil product is made will affect the
impurity profile and total amount of impurities in the final product. United Therapeutics, 2014
WL 4259153 at 53-55. During prosecution, United Therapeutics demonstrated that the final
treprostinil product from the *393 patent is physically different than that of the Moriarty
references. Thus, even if the Moriarty references’ treprostinil products were used as a starting
point, Watson has failed to provide any evidence that, if step (c) was somehow obvious to apply,
that the resulting treprostinil product would necessarily be the same as the products claimed in

the *393 patent. For example, the declaration of Dr. Walsh submitted during original prosecution
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shows that certain impurities in representative examples are reduced below detectable amounts
by step (c), while others are still present in detectable amounts, such as treprostinil stereoisomer
3AU90. *393 Patent File History at p. 346-350. Both the type of impurity, as well as the relative
amount of that impurity in the starting treprostinil material, may impact the impurity profile of
the final product after step (c), yet there is absolutely no disclosure of any specific impurities or
total amount of impurities by Watson on this point.

Watson also cites Sorrell”, Wiberg24, Schoffstall®, and Pavia%, but each only provides a
general description of purification techniques with absolutely no mention of any benzindene
prostacyclin analogue or treprostinil itself. See WIC at 36, 38. In fact, most of Watson’s
purification references do not disclose treprostinil, prostacyclin analogues, or preferred methods
of purification for such substances. And instead of providing a specific method of purifying
complex molecules such as prostacyclin analogues, Watson’s cited references largely provide a
general description of purification techniques with absolutely no mention of any benzindene
prostacyclin analogue or treprostinil itself. Moreover, Watson fails to provide any detail on how
or why a person of ordinary skill in the art would look to very basic and sometimes decades old
references to determine how to make the highly pure product produced by the *393 patent or

have any reasonable expectation of success in doing so.

2 Sorrell, ORGANIC CHEMISTRY, 755-758 (1999) (“Sorrell”).

* Wiberg, LABORATORY TECHNIQUE IN ORGANIC CHEMISTRY, 112 (1960)
“Wiberg”).

** Schoffstall, et al., MICROSCALE AND MINISCALE ORGANIC CHEMISTRY
LABORATORY EXPERIMENTS, 200-202 (2d ed.) (2004) (“Schoffstall”).

26 Payia, INTRODUCTION TO ORGANIC LABORATORY TECHNIQUES, 648 (1998)
(“Pavia”).
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Third, Watson also cites the 2005 Physician’s Desk Reference27, Burk28, Ohno”, and
Priscinzano™ for the contention that the diethanolamine salt was known and preferred. See WIC
at 36. But the asserted claims of the 393 patent do not all require specifically that carboxylic
ammonium salts are formed from carboxylic acids and amines and do not specifically require the
diethanolamine salt. Contrary to Watson’s arguments, these references only show very general
information that is not directed towards benzindene prostacyclin analogues, much less
treprostinil. Indeed, a person of ordinary skill in the art would not have considered these
additional basic references to improve the product of the existing prior art treprostinil products
and would not have a reasonable expectation of success in combining these very basic references
with known syntheses of treprostinil.

Fourth, Watson cites Wade to show that physiologically acceptable salts of treprostinil
include salts derived from bases such as ammonia, N-methyl-D-glucamine, magnesium, arginine,
and lysine. WIC at 36. Once again, however, Watson fails to provide any detail as to how this is
relevant to the obviousness of the asserted claims.

Fifth, Watson also cites Phares, Kawakami, and Ege for the proposition that steps (c) and
(d) of the 393 patent were obvious. None of these references, however, disclose steps (c) or (d)

as claimed in the *393 patent. Specifically, Watson alleges that it would have been obvious to a

%7 The 2005 Physicians’ Desk Reference for Bicillin® L-A (penicillin G benzathine
suspension) (“2005 Physician’s Desk Reference” or “PDR 2005”).

% Burk, An Enantioselective Synthesis of (S)-(+)-3-Aminomethyl-5-methylhexanoic Acid
via Asymmetric Hydrogenation, J. Org. Chem. 2003, 68,5731-5734 (“Burk”)

* Ohno, Development of Dual-Acting Benzofurans for Thromboxane A2 Receptor
Antagonist and Prostacyclin Receptor Agonist: Synthesis, Structure-Activity Relationship, and
Evaluation of Benzofuran Derivatives, J. Med. Chem. 2005, 48, 5279-5294 (“Ohno”).

% Priscinzano, Piperidine Analogues of 1-[2-[Bis(4-fluorophenyl)methoxy]ethyl]-4-(3-
phenylpropyl)piperazine (GBR 12909): High Affinity Ligands for the Dopamine Transporter, J.
Med. Chem. 2002, 45, 4371-4374 (‘“Priscinzano™)
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person of ordinary skill in the art to contact “a carboxylic acid of a prostacyclin derivative, such
as treprostinil, with a base to form a salt” and that this salt “can be further precipitated and
purified” or dissolved into its fee-acid form. See WIC at 38-39. These references alone or in
combination, however, do not establish that the *393 patent’s claims were obvious.

Watson apparently cites Phares at page 24 for teaching step (c); however, the cited
portion merely describes an example of how to make treprostinil diethanolamine from a starting
material of treprostinil acid, but provides no detail whatsoever about how the starting treprostinil
acid was made or where it comes from. Similarly, Watson cites Phares pages 85-93 as relevant
to the teachings of step (c), but these portions describe a clinical study of sustained release
capsules and tablets of treprostinil diethanolamine and to a polymorph characterization study of
treprostinil diethanolamine. Again, there is no indication in this portion of Phares what process
was actually used to make the starting “treprostinil acid” for the treprostinil diethanolamine.
And, as discussed above, Phares fails to disclose the synthetic route or purity of the claimed
treprostinil product. However, the process by which a treprostinil product is made will affect the
impurity profile and total amount of impurities in the final product. See United Therapeutics,
2014 WL 4259153 at *53-55. Accordingly, by failing to show that performing step (c) on a
starting treprostinil material, which has a different impurity profile than a starting treprostinil
material made by performing steps (a) and (b) of the asserted claims, would necessarily lead to
an identical product, Watson’s arguments relating to obviousness over Phares necessarily fail.

Regarding Kawakami, Watson has failed to establish that the 393 patent is obvious over
any Kawakami combination. Simply put, Kawakami is directed to entirely different compounds
with entirely different impurity profiles than the *393 patent. The alleged “prostacyclin

compound” disclosed in Kawakami is a two ring structure, yet the core three ring structure of
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treprostinil is key to its pharmaceutical usefulness (United Therapeutics, 2014 WL 4259153 at

*4-5) and is also present in every structure of every step of the *393 patent. See, e.g., >393 patent

claim 1.
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Treprostinil “prostacyclin compound” in Kawakami
Indeed, nothing in Kawakami comes close to even addressing the treprostinil product of the 393
patent much less how a skilled artisan would or would not go about synthesizing or purifying the
product. Thus, a skilled artisan would have had no motivation to combine Kawakami with, for
example, Phares or the Moriarty references, and would have had no reasonable expectation of
success of obtaining the same high purity treprostinil product of the 393 patent. Additionally, to
the extent Watson is alleging that Kawakami could remedy the deficiencies of the prior art
treprostinil compounds (e.g., Moriarty references compounds) to disclose the impurity profile of
the claimed treprostinil products, Watson has failed to establish a motivation to combine or
reasonable expectation of success of forming a salt of the prior art treprostinil compounds with a
purity profile of the products in the claims.

Indeed, Watson offers no basis from which to draw any conclusion about whether an

impurity reduction step in Kawakami would possibly have any relevance to a process to
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synthesize and or purify a totally different structure such as treprostinil. To illustrate this point
further, Kawakami is directed to purifying E- and Z-isomers of “prostacyclin compounds” from
one another. In order for the E- and Z-isomers to exist, the “prostacyclin compound” must have
an alkene. Treprostinil, on the other hand, contains no mixture of E/Z isomers. In fact, it cannot
because it does not contain an alkene capable of E/Z isomerization. Watson has failed to provide
a factual basis as to how or why the separation of E/Z isomers of an alkene would provide a
motivation to combine or reasonable expectation of success in a compound not containing an
alkene capable of E/Z isomerization, such as treprostinil. For these reasons, a skilled artisan
would have no motivation to look at Kawakami in order to arrive at the claimed invention of the
’393 patent.

Similarly, Ege provides no additional support for Watson’s obviousness contentions. Ege
is merely an undergraduate chemistry textbook with only generalized descriptions of carboxylic
acids and related synthetic procedures, and discloses nothing about any prostacyclin derivative,
much less treprostinil free acid. Indeed, Ege fails to disclose anything about the synthesis of
pharmaceuticals at all. Ege merely shows it was known to form a free acid from treatment of the
corresponding carboxylate salt with a strong acid, but this fact alone provides no reason why a
skilled artisan, based on any reference, would conduct a “carboxylate salt formation and
regeneration of the neutral carboxylic acid” step with a reasonable expectation of obtaining the
claimed products of the "393 patent’s claims. In fact, Ege actually suggests this “carboxylate salt
formation and regeneration of the neutral carboxylic acid” step would be relatively useless as a
means for purifying treprostinil. See Ege at p. 8 (stating that the “properties of carboxylic acids
are useful for separating them from reaction mixtures containing neutral and basic compounds”,

which is irrelevant to the claimed treprostinil process). Thus, Ege would not create an
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expectation of success for separating one carboxylic-acid compound (e.g., treprostinil free acid)
from other carboxylic-acid containing compounds (e.g., different stereoisomers of treprostinil
free acid).

By its invalidity contentions, it is obvious that Watson misunderstands the claims of
the *393 patent. For example, the claimed invention is not the discovery that carboxylic acids
react with bases, but rather that compounds of Formula (I), and in particular treprostinil or a salt
thereof, can be obtained with a superior purity profile compared to the prior art. Specifically,
performing step (c) on a product which resulted from steps (a) and (b) provided a product with
reduced impurities—which was not disclosed in the Moriarty references and resulted in a
significant improvement in the treprostinil product being made at the time of invention. In fact,
during prosecution of the 393 patent established the impurity profile of the *393 patent claims is
different from the impurity profiles of Moriarty 2004. See *393 Patent File History, Office
Action Response dated June 5, 2013 (UTC_WAT_00001477-1485). Watson appears to argue
that the salt formation step would have been obvious to reduce or remove acidic or basic
impurities, but each of these reduced or removed impurities are neither strongly acidic or basic as
each are either diastereomers of treprostinil—which is very weakly acidic—or similarly neutral
ester and triol impurities. The *393 patent therefore not only reduced the weakly acidic
impurities present from the Moriarty process, but also unexpectedly reduced or eliminated non-
acidic impurities as well. Thus, even under Watson’s erroneous understanding, it was
unexpected that the salt formation step would remove these additional impurities.

Finally, Watson fails to address the distinctive structural and functional characteristics of
the product produced by the *393 patents claims. See, supra, Section IV.3. If the process for

producing a product according to a product-by-process claim imparts distinctive structural or
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functional characteristics to the product, those characteristics must be evaluated when
considering patentability. See In re Garnero, 412 F.2d at 279; see also United Therapeutics
Corp. v. Sandoz, Inc., 2014 U.S. Dist. LEXIS 121573 at *140-149 (finding claims directed to
producing a treprostinil product valid over prior art disclosures of treprostinil due to the
structural and functional differences of the product produced by the claims). Because Watson
failed to provide any evidence that the alleged prior art products—alone or modified by the
teachings of other references—and the *393 patent’s product are structurally and functionally the
same, Watson’s obviousness contentions fail.

In sum, Watson fails to identify how or why a person of ordinary skill in the art would
look to these twenty-five references to make the very pure treprostinil product claimed in
the *393 patent or have a reasonable expectation of success in doing so. Thus Watson has failed
to demonstrate essential pieces of a prima facie case of obviousness, and thus has failed to
clearly and convincingly show that *393 patent is invalid. See In re Cyclobenzaprine, 676 F.3d
1063, 1069 (Fed. Cir. 2012), cert. denied, 133 S. Ct. 933, (U.S. 2013) (citing Procter & Gamble,
566 F.3d at 994) (To prove that a patent is obvious, a party must demonstrate “that a skilled
artisan would have had reason to combine the teaching of the prior art references to achieve the
claimed invention, and that the skilled artisan would have had a reasonable expectation of
success from doing so.”) Instead, what Watson has presented is a clear case of hindsight, by
using the teachings of the patent as a blue print to pick and choose from the prior art. See
Graham v. John Deere Co., 383 U.S. 1, 36 (1966) (warning against a “temptation to read into the

<

prior art the teachings of the invention in issue” and instructing courts to “’guard against slipping
into use of hindsight’”); see also State Industries, Inc. v. A.O. Smith Corp., 221 U.S.P.Q. (BNA)

958, 973 (M.D. Tenn. 1983), aff'd in part, rev'd in part, 751 F.2d 1226 (Fed. Cir. 1985) (an
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infringer's need to cite a large number of prior art references can indicate to a court that the
invention was novel and not obvious.). Moreover, there would have been no legitimate reason or
motivation for a skilled artisan at the time of invention to combine the cited references, and these

references, alone or in combination, do not render the claims obvious.

a) The dependent claims are further patentably distinct due to
their additional limitations

Claims 2-8 and 10-22 are nonobvious over the cited references because they depend from
valid base claims as well as because they recite additional limitations which further distinguish
these claims over the prior art.

For example, Claims 6, 10, 15, and 21-22 are to the free acid of Formula (I) or
treprostinil. As mentioned above, all of Watson’s alleged combinations of prior art start with a
Moriarty Reference. The free acid treprostinil in Moriarty was analyzed by United Therapeutics,
and representative samples were found to contain a different impurity profile. See, supra,
Section IV.3.

As explained previously, the claimed free-acid compounds, including treprostinil,
produced by the processes of claims 6, 10, 15, and 21 provided a new product that induced FDA
to adopt a new purity standard for treprostinil free acid due to the excellent purity of the final
product. See, supra, Section IV.3. Furthermore, United Therapeutics demonstrated that
treprostinil free acid made by the claimed methods provided a compound without many of the
impurities included in the free acid treprostinil of the Moriarty references processes, including
the two different stereoisomers of treprostinil.

The prior art does not provide a reason that a skilled artisan would include a “carboxylate
salt formation and regeneration of the neutral carboxylic acid” step. For example, Phares merely

discloses forming a salt from treprostinil free acid of undisclosed origin. See, supra, Section
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IV.3. There is no suggestion that this salt should then be converted back to the free acid (e.g.,
there is no suggestion of using the salt formation as a purification method).

As discussed above, the impurities in representative examples of Moriarty include two
different stereoisomers of treprostinil free acid. The Watson prior art, i.e., Ege, however
suggests that a “carboxylate salt formation and regeneration of the neutral carboxylic acid” step
would not remove these compounds from the product. Thus, a skilled artisan looking to make
the free acid product of claims 6, 10, 15, and 21-22, such as treprostinil free acid, would have
understood the Moriarty references combined with the Watson prior art (e.g. Phares, and Ege) to
suggest simply making the treprostinil free acid product of the Moriarty references, and not
undergoing the additional time and expense of a “carboxylate salt formation and regeneration of
the neutral carboxylic acid” step. In fact, at least one Watson prior art reference, Ege, actually
teaches away from the usefulness of this step.

In sum, even though Watson cites prior art (e.g., Phares) that allegedly discloses forming
a salt from treprostinil free acid, and prior art (e.g., Ege) that generally discusses that carboxylate
salt formation was known in the art, there would have been no motivation or expectation of
success in using these teachings on the already-formed free acid disclosed in the Moriarty
references, and Watson has failed to establish that a skilled artisan would have carried out steps
necessary to inherently obtain the claimed products. Thus, Watson fails to establish prima facie

case that claims 6, 10, 15 and 22 are invalid as obvious.

5. Secondary Considerations

Watson has not established a prima facie case of obviousness. Thus, United Therapeutics
is not obligated to provide evidence of objective indicia of non-obviousness. Nonetheless,

objective indicia of non-obviousness confirms that the Asserted Claims would not have been
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obvious and, in fact, represent a surprising solution to a serious problem of minimizing

potentially hazardous impurities and providing a safer and purer treprostinil product.

a) Long felt Unmet Need

At the time of the invention, there was a long-felt need to have a shorter, more efficient
synthesis to produce treprostinil in a more pure form and in a cost-effective manner with fewer
impurities. Treprostinil has five chiral centers resulting in 32 possible stereoisomers so the
potential for stereoisomeric impurities is high and only the treprostinil stereoisomer has the
desired pharmaceutical effect. United Therapeutics, 2014 WL 4259153 at *2-3. Treprostinil is
also a very potent drug so any stereoisomeric impurities would also potentially be potent and
could potentially have deleterious effects. Id. Thus, there was a need to reduce the amount of
impurities as much as possible and the product of the *393 patent further reduces impurities over
the previous treprostinil products made by the prior art.

b) Unexpected Results

The results of the claimed inventions in the 393 patent were unexpected. For example,
the use of a salt form of treprostinil to further purify the treprostinil acid in a cheaper and better
way than the previously used methods of purification was unexpected. Moreover, it was
unexpected that the salt purification step reduced not only diastereomeric impurities, but also
non-acidic impurities as well. Thus, a person of skill in the art would not have expected the
results of the *393 patent to be so successful.

C) Commercial Success

The *393 patent is used in the current production of Tyvaso and Remodulin, which both

contain treprostinil. The inventions claimed in the *393 patent have reduced the cost of making

treprostinil and increased efficiency. Tyvaso and Remodulin are commercially successful
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products. Tyvaso and Remodulin compete well against potential alternative products; for
example, Remodulin competes well against alternatives such as Flolan. The commercial success
of Tyvaso and Remodulin are reflected in both gross sales figures and relevant market share.
Specifically, United Therapeutics made approximately $463.1 million, $438.8 million and
$325.6 million in Tyvaso revenues, representing 36 percent, 39 percent and 36 percent of our
total net revenues for the years ended December 31, 2014, 2013 and 2012, respectively. United
Therapeutics (2014), 10-K Report at p. 8, available at http://ir.unither.com/annuals-proxies.cfm.
Also, United Therapeutics made approximately $553.7 million, $491.2 million and $458.0
million in Remodulin revenues, representing 43 percent, 44 percent and 50 percent of our total
net revenues for the years ended December 31, 2014, 2013 and 2012, respectively. Id. at p. 6.
United Therapeutics will make available for inspection and copying documents demonstrating
the commercial success of Tyvaso and Remodulin.
d) Copying

The non-obviousness of the 393 patent is evidenced by Watson’s own actions. Watson
copied not only the active ingredient treprostinil sodium, but also the process claimed in the *393
patent. The non-obviousness of the 393 patent is additionally evidenced by the actions of
several other generic pharmaceutical companies who have attempted to copy Remodulin. See,
e.g., United Therapeutics Corp. v. Sandoz, Inc., Civil Action No. 3:14-cv-05499-PGS-LHG
(D.N.J. 2014); United Therapeutics Corp. v. Teva Pharma, Civil Action No. 3:14-cv-05498-
PGS-LHG (D.N.J. 2014). As stated, above, the *393 patent product and process is currently used
in the production of Remodulin and Tyvaso.

6. The Asserted Claims of the 393 Patent are Not Invalid for

Obviousness-Type Double Patenting Over the *117 Patent
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Watson’s entire obviousness-type double-patenting argument can be summarized as:
because the claims of the 117 patent and the *393 patent are both directed to the same chemical
compound, treprostinil (and its pharmacologically acceptable salt form), then that mere
disclosure of treprostinil in the *117 patent necessarily renders obvious the claims of the *393
patent. See WIC 46-47. Watson is wrong. As previously discussed, the mere disclosure of
treprostinil does not render obvious any claim of the *393 patent.

Moreover, Watson does not correctly apply the law on obviousness-type double
patenting. Inexplicably, Watson recites the rule that obviousness-type double patenting requires
that only the claims of the prior art are compared to the asserted claims, but then ignores the
rule’s application and relies upon each patent being “directed to the product treprostinil and its
pharmacologically acceptable salt form”. See WIC at 46; see also Geneva Pharms., Inc. v.
GlaxoSmithKline PLC, 349 F.3d 1373, 1385 (Fed. Cir. 2003) (reciting the law for obviousness-
type double patenting). Nevertheless, the claims of the 393 patent are very different than the
claims of the 117 patent. Specifically, the 393 patent’s claims recite different process elements
from the *117 patent’s claims. Compare *117 patent cl. 1; with *393 patent cl. 1. For example,
the 117 patent’s claims require that treprostinil be stereoselectively produced using the source
limitations of starting enyne and cyclized intermediate. Further, the *117 patent claims do not
disclose steps (a), (b), (c), or (d) of the *393 patent claims. Also, the *117 patent claims do not
disclose a product with at least 99.5% purity as required by claim 2 of the *393 patent. Watson’s
contentions, however, gloss over the process elements of the claims, while providing no support
for its apparent assumption that these process elements are irrelevant to an obviousness-type

double patenting analysis. This oversight alone is fatal to this invalidity defense.
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Furthermore, not only are the claims of the *117 patent very different than the claims of
the *393 patent, but also the patents’ resulting products are structurally and functionally different
from each other. For example, as described above, the *393 patent produces a treprostinil drug
product having a higher level of average purity, lower number of individual impurities, and is a
better product as compared to the drug product of the 117 patent. See Supra discussion of
Moriarty References. Also, the *117 patent does not specifically disclose treprostinil
diethanolamine salt. See Astellas Pharma, Inc. v. Ranbaxy Inc., No. CIV.A.05 2563 MLC, 2007
WL 576341, at *5 (D.N.J. Feb. 21, 2007) (“Defendants have also not persuaded the Court that
the rule of anticipation, holding that an earlier claim to a species defeats a later claim to a genus
containing that species, controls the result in this case.”). Because the *393 patent’s treprostinil
product is structurally and functionally different from the *117 patent’s product, it is also
patentably distinct. See In re Garnero, 412 F.2d 276, 279 (C.C.P.A. 1979); and United
Therapeutics Corp. v. Sandoz, Inc., 2014 U.S. Dist. LEXIS 121573 at *140-149 (finding claims
directed to producing a treprostinil product valid over prior art disclosures of treprostinil due to
the structural and functional differences of the product produced by the claims). .

Thus, the *117 patent does not render the claims of the *393 patent invalid for
obviousness-type double patenting.

7. The Asserted Claims of the *393 Patent are Not Invalid for Lack of
Enablement or Lack of Written Description

Watson claims that:

[I]f plaintiff contends that it would have required undue experimentation for a
POSA to apply these prior art procedures to obtain the claimed methods (for
example it would have required undue experimentation to find particular bases or
a particular alkylating agent), the claims would then be invalid for lack of an
enabling description. To the extent that plaintiff contends that certain bases or
reaction conditions, for example, are unique and that undue experimentation
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would have been required to practice the claimed method, the claims of the 393
patent are not enabled or fail to meet the written description requirement.

WIC at 47. Watson conflates the distinct concepts of enablement, written description and undue
experimentation, and fails to sufficiently allege invalidity on these bases.

Enablement is met “when at the time of filing the application one skilled in the art,
having read the specification, could practice the invention without ‘undue experimentation.””
Cephalon, Inc. v. Watson Pharm., Inc., 707 F.3d 1330, 1336 (Fed. Cir. 2013) (citing In re
Wands, 858 F.2d 731, 736-37 (Fed. Cir. 1988)). Therefore, the relevant inquiry as to whether
“undue experimentation” is required for purposes of determining enablement is measured from
the specification, not the “prior art procedures” as Watson asserts. Further, whether undue
experimentation is required “is not a single, simple factual determination, but rather a conclusion
reached by weighing many factual considerations.” Id. Watson fails to even contend relevant
factors related to {1) the guantity of experimentation necessary, {2) the amount of direction or
guidance presented, (3) the presence or absence of working examples, (4} the vatare of the
mnvention, (3) the state of the prior art, {(6) the relative skill of those in the art, {7) the
predictability or unpredictability of the art, and (8) the breadth of the claims. Accordingly,
Watson has failed to even allege facts sufficient to establish by clear and convincing evidence
that the asserted clauns of the "393 patent are not enabled. Moreover, one skilled in the art,
having read the specification, could practice the invention of the 393 patent without undue
experimentation given the clear teachings to make the more pure treprostinil product clairoed,

Additionally, the test for sufficiency of written description is “whether the disclosure of
the application relied upon reasonably conveys to those skilled in the art that the inventor had
possession of the claimed subject matter as of the filing date.” Ariad Pharm., Inc. v. Eli Lilly &

Co., 598 F.3d 1336, 1351 (Fed. Cir. 2010). Watson’s contentions are insufficient as to written
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description because they fail to even allege that the disclosures of the 393 patent do not convey
to a POSA that United Therapeutics had possession of the claimed subject matter. Each of the
asserted claims of the "393 patent {ulfill the requirements of written description by conveying

that the inventors were in possession of the claimed subject matter as of the filing date.
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HIGHLY CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER

EXHIBIT C

UNITED THERAPEUTICS’ RESPONSE TO WATSON’S INVALIDITY
CONTENTIONS

UNITED STATES PATENT No. 8,497,393’

I

Disclosure of Validity Contentions — United States Patent No. 8,497,3936

Claim

A product comprising a compound of formula I

(
R D S G

M I,
OH

H

H
HCHD, Q00

or a pharmaceutically acceptable salt thereof, wherein
said product is prepared by a process comprising

Deficiencies in Prior Art

The *393 Patent is Not Anticipated by the 117

Patent, Remodulin, Phares or Moriarty 2004:

The Asserted Claims are not anticipated because no
single, enabling reference identified by Watson
discloses each and every element of the claimed
invention.

Watson’s Invalidity Chart does not specify which
references allegedly anticipate the *393 patent, but
Watson’s narrative identifies the *117 Patent, Moriarty
et al., The Intramolecular Asymmetric Pauson-Khand
Cyclization as a Novel and General Stereoselective
Route to Benzindene Prostacyclins: Synthesis of UT-15
Treprostinil), J.Org. Chemistry., 69(6), 1890-1902
2004) (“Moriarty 2004"), UTC’s own Remodulin®
drug product, and U.S. Patent Publication No.
2005/0085540 (April 2005), (“Phares™) in its
anticipation section, but with very limited detail as to
why such references anticipate the claims other than the
allegation that treprostinil was disclosed in each of these
references. The fact that each reference discloses

* In addition to the references specifically cited herein, United Therapeutics reserves its rights to rely on other
materials and information including, but not limited to, the references cited by Watson in its invalidity contentions, expert
opinion, and any additional references uncovered during discovery.

¢ Watson provides a laundry list of references in its Invalidity Chart for the *393 patent, but Watson provides no
details and no citations to these other references to specify which references allegedly anticipate and/or render obvious
any claim of the *393 patent. Watson has therefore waived any argument regarding any alleged anticipation or
obviousness based on any of these additional references listed by failing to identify any specific references for
anticipation or any specific combination of references for obviousness in their claim chart.
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HIGHLY CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER

Claim Deficiencies in Prior Art

treprostinil or salts of treprostinil does not mean that the
claims are anticipated. Indeed, the Patent Office
reviewed many references that disclosed treprostinil
including each of the published documents Watson
cites) and allowed the claims, as Watson acknowledges.
See WIC at 35 (citing to UTC’s discussion of the
development of treprostinil in the *393 patent, which
cites Moriarty 2004, Phares, and the *117 patent). Thus
the mere disclosure of treprostinil cannot anticipate the
claims. Specifically, the *393 patent discloses a
different and more pure treprostinil product with less
impurities than the prior art. Indeed, during
prosecution, the *393 patent was rejected by the
Examiner in view of the Moriarty 2004 reference
which discloses the same synthesis as the 117 patent)
and the Examiner subsequently allowed the claims over
the reference because the products were different. *393
Patent File History, Office Action dated May 15, 2013
UTC_WAT_00001465-1470); Office Action Response
dated June 5, 2013 (UTC_WAT_00001477-1485);
Notice of Allowance dated June 12, 2013
UTC_WAT_00001494-1499). Additionally, the
specification of the *393 patent details many of the
differences of the *117 patent and Moriarty 2004
identified as “Former Process”) as compared to the
"393 patent in Example 6 which is incorporated herein.
'393 patent, Col. 15:1-17:25.

IAs an initial matter, United Therapeutics notes that the
synthesis disclosed in the 117 patent and Moriarty
2004, are essentially the same. See *117 patent, Col. 7-
10; Moriarty 2004 at 1894-96. Additionally, the
Remodulin treprostinil products, on sale prior to the
priority date of the 393 patent, were also made by the
117 patent proc:ess.7 Since the synthetic method for
treprostinil described in each of these references is
essentially the same as that set forth in the *117 patent,
they will be considered together (“the Moriarty
references”). The Phares reference, however, does not
disclose a synthesis for treprostinil, but only its
enantiomer. Thus, it is unclear what process Watson is

" Indeed, Watson provides no evidence of which process produced the asserted prior art Remodulin product.
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HIGHLY CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER

Claim Deficiencies in Prior Art

alleging was used to make the treprostinil referenced in
Phares. Regardless, none of the allegedly anticipating
references disclose, explicitly or inherently, the
synthesis process recited in the *393 patent’s claims.
Indeed, Watson does not even argue that they do.

Moreover, the product of the *393 patent is structurally
and functionally different than the products of the
Moriarty references and Phares because the 393 patent
has a higher level of average purity, lower number of
individual impurities, and better product. For example,
in a document entitled “Treprostinil Drug Substance
Impurities”, all of the development lots through
commercial lots of treprostinil up to March 2004 are
compared, which includes lots made by Moriarty
references’ process. See UTC-Sand-Rem00334054-057
and UTC-Sand-Rem01156295-302; see also, UTC-
Sand-Rem00062013. Other documents also indicate the
types of impurities present, level of impurities, yields
and other information about these and other lots made
by the Moriarty references’ process. See, e.g., UTC-
Sand-Rem00001712-741; UTC-Sand-Rem00804699-
707; UTC-Sand-Rem00804711-718; UTC-Sand-
Rem00804722-730; UTC-Sand-Rem00804744-753;
UTC-Sand-Rem00804800-809; UTC-Sand-
Rem00804780-790; UTC-Sand-Rem00804838-848;
UTC-Sand-Rem00804867-881; UTC-Sand-
Rem00956861-956878; UTC-Sand-Rem01085875-877;
UTC-Sand-Rem01086040-042; UTC-Sand-
Rem01086341-342; UTC-Sand-Rem01086357-359;
UTC-Sand-Rem01086816-817; UTC-Sand-
Rem01093970-971; UTC-Sand-Rem01093976-977;
[UTC-Sand-Rem01094378-379; UTC-Sand-
Rem01095090-091; UTC-Sand-Rem01102329-330;
[UTC-Sand-Rem01102331-357; UTC-Sand-
Rem01102368-369; UTC-Sand-Rem01102372-427;
UTC-Sand-Rem01104987-5002; UTC-Sand-
Rem01110528-529; UTC-Sand-Rem01110865-867;
UTC-Sand-Rem01117288; UTC-Sand-Rem(01111355-
357; UTC-Sand-Rem01117901-906; UTC-Sand-
Rem01117910-912; UTC-Sand-Rem01118722-727; and
UTC-Sand-Rem01126018-020. Still other documents
show that the batches made by the 393 patent process
have a better impurity profile on average as well as less
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HIGHLY CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER

Claim Deficiencies in Prior Art

total impurities.® See, e.g., UTC-Sand-Rem01107146-
1107214; UTC-Sand-Rem(00794084-794229. Indeed,
none of the alleged prior art specifies the level of purity
or minimal level of impurities that the 393 patent
provides.

IAdditionally, the FDA accepted a new purity
specification when United Therapeutics implemented
the inventions of the *393 patent. For example, a
process validation report (Protocol No. “VAL-00131")
states that it applies to “production of treprostinil
diethanolamine intermediate (UT-15C-I), a chemical
intermediate used for the production of active
pharmaceutical ingredients treprostinil (UT-15) and
treprostinil diethanolamine (UT-15C).” Validation
Report at 8 (UTC-Sand-Rem00092436-449). This
validation report also shows that each of steps (a)-(c) of
the claims of the *393 patent are carried out in this new
process. Id. at 5-7.

A Process Optimization Report also provides results for
batches resulting from step (d) of the claims of the "393
patent, which was performed on specific batches of the
diethanolamine salt intermediate produced by steps (a)-
c) that are referenced in the Validation Report. Process
Optimization at p. 2 (UTC-Sand-Rem01104769-779)
compare batch numbers 0316002, 03L6003, 03M6004,
and 03M6006, which are the same UT-15C batch
numbers of Validation Report at p. 4). The Process
Optimization Report also states that “diethanolamine
salt (UT-15C intermediate) of UT-15 is converted to
UT-15 [treprostinil] by an acid-extraction removal of
the diethanolamine to give UT-15 [treprostinil]...” The
percent yield and purity levels of the final treprostinil
product are compared to the former process therein,
further demonstrating the differences that result in the
final treprostinil product when all of steps (a)-(d) of the
'393 patent are performed. Process Optimization Report

® The documents cited herein for batches of treprostinil made by the Moriarty references’ process and by the 7393
patent process are illustrative examples. Discovery in this case has just started and expert discovery has not started.
Thus, UTC reserves the right to cite additional documents showing information on batches made by each process to
further support the fact that the products of the two processes is different.

27

IPR2020-00770
United Therapeutics EX2007
Page 230 of 7335



HIGHLY CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER

Claim Deficiencies in Prior Art

at p. 3

Additionally, a letter from United Therapeutics to the
FDA, which references the Validation Report, states as
follows:

Validation Report at p. 2. The Validation Report further
states:

In all lots, the total unidentified impurity level (%2AUC)
decreased from triol to UT-15C intermediate.

Id. at p. 3. Finally, this FDA Letter states that, when the
new process was implemented, “it was observed that the
purity of the treprostinil improved close to 100%”, and
the letter proposes that “the range of the specification
for the HPLC assay for treprostinil be shifted from 97-
101% to 98-102% so that it is centered at 100%.” Id. at
p. 3-4. The FDA subsequently approved the Patent
Owner’s proposed implementation of the “393 process
and the increased purity standard. FDA Approval
Letter, UTC-Sand-Rem00087652-53.
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HIGHLY CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER

Claim Deficiencies in Prior Art

Because the product produced by the "393 patent is
superior, inter alia in impurity profiles, purity, yields
and other characteristics of the product, it is not
anticipated or rendered obvious. See, e.g., Abbott
Laboratories v. Sandoz, Inc., 566 F.3d 1282, 1308 (Fed.
Cir. 2009) (J. Newman, dissenting) (“The facts of
Thorpe did not concern the exception and expedient
where process terms are invoked to describe a new
product of complex structure. This exception is rarely
invoked. The general rule requiring claims to have a
process-free definition of the structure of a new product
laccommodates most inventions. Some recent
exceptions are seen in emerging aspects of
biotechnology.”); see also Scripps Clinic & Research
Foundation v. Genentech, Inc., 927 F.2d 1565
Fed.Cir.1991) (process to obtain a “highly purified and
concentrated” product that was “largely free of
contaminants,” was not anticipated by previous
disclosure of the product), overruled on other grounds
by Abbott Labs v. Sandoz, Inc., 566 F.3d 1282 (Fed. Cir.
2009). If the process for producing a product according
to a product-by-process claim imparts distinctive
structural or functional characteristics to the product,
those characteristics must be evaluated when
considering patentability. See In re Garnero, 412 F.2d
276, 279 (C.C.P.A. 1979); see also Amgen Inc. v.
Hoffmann-La Roche Ltd., 580 F.3d 1340, 1364, 1367,
1370 (Fed. Cir. 2009) (noting that the structural and
functional differences do not need to be explicitly
claimed in order to be patentable); and United
Therapeutics Corp. v. Sandoz, Inc., Civ. Nos. 12-1617,
13-316, 2014 U.S. Dist. LEXIS 121573 at *140-149
D.N.J. Aug. 29, 2014) (finding that the *117 patent was
not anticipated by prior art disclosures of treprostinil
due to a differentiating structure implied by the claimed
process). Watson fails to provide any evidence that the
alleged prior art products and the *393 patent’s product
are structurally and functionally the same. Additionally,
early syntheses of treprostinil by the Moriarty
references’ process yielded less pure products in terms
of impurities, yield, and other analytical data.

'With respect to the Phares reference, it does not disclose
what starting treprostinil material is used and therefore

29

IPR2020-00770
United Therapeutics EX2007
Page 232 of 7335



HIGHLY CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER

Claim Deficiencies in Prior Art

cannot anticipate (explicitly or inherently) the final
treprostinil product of the 393 patent because each
method of producing treprostinil would contain its own
distinct impurity profile. In fact, the process by which a
treprostinil product is made will affect the impurity
profile and total amount of impurities in the final
product. United Therapeutics, 2014 WL 4259153 at 53-
55. Accordingly, Watson cannot establish anticipation
based on a teaching of any treprostinil salt product that
does not also identify the source of its starting
treprostinil material. Indeed, Petitioner fails to identify
any specific purity in Phares that would anticipate any
claim of the *393 patent.

Claim 2 requires that the product have purity of no less
than 99.5%. Moriarty 2004 is the only reference cited
by Watson that discloses a purity with at least 99.5%,
but as previously described, the product of the Moriarty
2004 reference is different and the Patent Office
explicitly considered that claim in relation to the
Moriarty 2004 reference and allowed the *393 patent.
"393 Patent File History, Office Action dated May 15,
2013 (UTC_WAT_00001465-1470); Office Action
Response dated June 5, 2013 (UTC_WAT_00001477-
1485); Notice of Allowance dated June 12, 2013
UTC_WAT_00001494-1499). Watson provides no
additional citations or support for any other asserted
claim. Therefore, the 117 patent, Phares, UTC’s
Remodulin®, and Moriarty 2004 do not anticipate any
claim of the *393 patent.

Further, dependent claims 2-8 and 10-22 are not
anticipated by the cited references because they depend
from a novel base claim, as well as because they recite
additional limitations which further distinguish these
claims over the prior art.

The Asserted Claims of the 393 Patent Are Not
Rendered Obvious By Watson’s Alleged Prior Art

IAs previously discussed, Watson provides no specific
obviousness combinations in its Invalidity Chart.
Instead, in its narrative, Watson presents “numerous
different combinations”, having hundreds of
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permutations. WIC at 44. Specifically, Watson alleges
the *393 patent’s claims would be rendered obvious by
one or more of the Moriarty references in various
combination with one or more of Monsong, Eliello,
Jonesn, Kawakamiu, Egel3, and/or Wade'*. Id.
Nevertheless, despite proposing hundreds of
combinations, Watson provides no analysis as to why or
how a skilled artisan would make even one of these
listed combinations. Watson’s narrative is merely a
meandering recital of various disclosures in the prior
art—including the reliance on references not listed in
any proposed combinations—without any effort made to
put forward a prima facie case of why or how a skilled
artisan would take these teachings to arrive at the
process for making the highly pure treprostinil claimed
by the *393 patent, or whether a skilled artisan would
even have a reasonable expectation of success in doing
so. Accordingly, Watson has waived its obviousness
defenses because they have failed to recite even one
prima facie case of obviousness. See, e.g., Horizon
Pharma AG v. Watson Labs., Inc., C.A. No. 13-5124,
2015 U.S. Dist. LEXIS 80853, at *14-18 (D.N.J. Feb.
24, 2015)(Denying defendant’s motion to amend its
contentions, finding that the Defendant had not acted
“diligently” and noting that the local rules “require
parties to crystallize their theories of the case early in
the litigation and to adhere to these theories once they
have been disclosed”) (citing Nova Measuring
Instruments Ltd. v. Nanometrics, Inc., 417 F. Supp. 2d
1121, 1122-23 (N.D. Cal. 2006)). Regardless, none of

? Monson, ADVANCED ORGANIC SYNTHESIS, METHODS AND TECHNIQUES, 178-188 (1971) (“Monson™).
1 Eliel, STEREOCHEMISTRY OF ORGANIC COMPOUNDS, 322-325 (1994) (“Eliel”).
! Jones, ORGANIC CHEMISTRY, 153-155 (2nd ed. 2000) (“Tones”).

12 Japanese Patent App. No. 56-122328A, September 1981 (“Kawakami”). United Therapeutics objects to Watson’s
purported translation of Kawakami as it is unclear as to whether this is a valid translation, particularly because there is no
indication as to who performed the translation.

" Ege, S., Organic Chemistry Second Edition, 543-547 (1989) (“Ege™).
14 U.S. Patent Publication No. 2005/0165110 July 2005, Wade et al. (“Wade”).
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the references cited by Watson, alone or in combination,
would render obvious any claim of the *393 patent.15

First, Watson's contentions regarding the alkylation and
hydrolysis steps do not advance their obviousness
allegations. For example, Watson cites McManus'® for
the contention that alkylation using chloroacetonitrile
and subsequent hydrolysis to a carboxylic acid was
known, but fails to indicate how this is relevant to the
obviousness analysis because the *393 patent itself
references disclosures that demonstrate those same
steps—such as the *117 patent and Moriarty 2004—and
the Patent Office already considered and found that the
'393 patent was distinguishable over those disclosures.
ISee WIC at 35, 37; °393 Patent at 1:22-28; 393 Patent
File History: Office Action dated May 15, 2013

UTC_WAT_00001465-1470), Office Action Response
dated June 5, 2013 (UTC_WAT_00001477-1485),
Notice of Allowance dated June 12, 2013
UTC_WAT_00001494-1499). Further, Watson cites
Lin!” and Aristofflg, but these references fail to even
disclose treprostinil and discuss other prostaglandins not
related to the product of the 393 patent. Indeed, most
the references identified in Watson’s Invalidity Chart do
not disclose treprostinil.

Second, Watson cites several references discussing
“purification” steps, but Watson fails to identify how or
why any of these references would be used by a person
of skill in the art to further purify and optimize the
existing prior art treprostinil to arrive at the claims of
the *393 patent, and fails to discuss whether a person of
skill in the art would have a reasonable expectation of

"% In addition the nonobviousness contentions presented herein and in the accompanying chart, United Therapeutics
incorporates by reference the novelty arguments presented above and in the accompanying chart into its contentions of
nonobviousness.

16 McManus et al., Tetrazole Analogs of Plant Auxins, J. Org. Chemistry. 1959, 24, 1464-467 (“McManus”).

'7 Lin et al., Benzindene Prostaglandins. Synthesis of Optically Pure 15-Deoxy-U68,215 and Its Enantiomer via a
Modified Intramolecular Wadsworth-Emmons-Wittig Reaction, J. Org. Chemistry, 1987,52,5594-5601 (“Lin”).

'8 Aristoff et al., Total Synthesis of a Novel Antiulcer Agent via a Modification of the Intramolecular Wadsworth-
Emmons-Wittig Reaction, J. Am. Chem. SOC. 1985, 107, 7967-7974 (“Aristoff™).
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success in doing so. See WIC 35-37.

Specifically, Watson cites Monson, Arumugan'® and
Yu® for the fact that “column chromatography is not
favored for large-scale production”, cites Monson and
Harwood®' to support its allegations that the use of
crystallization and recrystallization as a purification
technique was well-known, and similarly cites Eliel and
Jones to show that “carboxylate ammonium salts are
formed from adding a carboxylic acid with an amine
and that those salts can be purified by recrystallization.”
ISee WIC at 35-36. Watson then concludes “a POSA
would have been motivated to [modify the prior art
synthesis of treprostinil utilizing column
chromatography] by applying an obvious form of
purification, salt crystallization, to form known salt
forms of treprostinil.” Watson’s conclusion fails for
several reasons. As examples, Watson fails to provide
any evidence, or indeed argue, that the substitution
would have been expected to result in the highly pure
treprostinil claimed in the *393 patent, and Watson fails
to discuss whether crystallization/recrystallization
would even address the issues as to why column
chromatography is allegedly not favored in large-scale
production. See KSR Int’l Co. v. Teleflex Inc., 550 U.S.
398, 418 (2007) (a claim is not proved obvious merely
by demonstrating that something was possible or known
in the prior art).

IAdditionally, Watson has failed to show that step (c) of
the *393 patent would necessarily lead to the same final
product if made from different starting treprostinil
materials than that made from steps (a) and (b). The
process by which a treprostinil product is made will
affect the impurity profile and total amount of
impurities in the final product. United Therapeutics,
2014 WL 4259153 at 53-55. During prosecution,

' Arumugan et al., A New Purification Process for Pharmaceutical and Chemical Industries, Organic Process
Research & Development 2005, 9, 319-320 (“Arumugan”).

20 Yu et al., Novel Synthetic Route of a Pivotal Intermediate for the Synthesis of 1-Methyl Carbapenem Antibiotics,
Organic Process Research & Development 2006,10, 829-832 (“Yu”).

! Harwood, Experimental organic chemistry: Principles and Practice, 127-134 (1989) (“Harwood™).
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United Therapeutics demonstrated that the final
treprostinil product from the *393 patent is physically
different than that of the Moriarty references. Thus,
even if the Moriarty references’ treprostinil products
were used as a starting point, Watson has failed to
provide any evidence that, if step (c) was somehow
obvious to apply, that the resulting treprostinil product
would necessarily be the same as the products claimed
in the *393 patent. For example, the declaration of Dr.
'Walsh submitted during original prosecution shows that
certain impurities in representative examples are
reduced below detectable amounts by step (c), while
others are still present in detectable amounts, such as
treprostinil stereoisomer 3AU90. *393 Patent File
History at p. 346-350. Both the type of impurity, as
well as the relative amount of that impurity in the
starting treprostinil material, may impact the impurity
profile of the final product after step (c), yet there is
absolutely no disclosure of any specific impurities or
total amount of impurities by Watson on this point.

Watson also cites Sorrell*?, Wiberg23, Schoffstall*, and
Pavia®, but each only provides a general description of
purification techniques with absolutely no mention of
any benzindene prostacyclin analogue or treprostinil
itself. See WIC at 36, 38. In fact, most of Watson’s
purification references do not disclose treprostinil,
prostacyclin analogues, or preferred methods of
purification for such substances. And instead of
providing a specific method of purifying complex
molecules such as prostacyclin analogues, Watson’s
cited references largely provide a general description of
purification techniques with absolutely no mention of
any benzindene prostacyclin analogue or treprostinil
itself. Moreover, Watson fails to provide any detail on
how or why a person of ordinary skill in the art would
look to very basic and sometimes decades old references

2 Sorrell, ORGANIC CHEMISTRY, 755-758 (1999) (“Sorrell”).
2 Wiberg, LABORATORY TECHNIQUE IN ORGANIC CHEMISTRY, 112 (1960) “Wiberg”).

2 Schoffstall, et al., MICROSCALE AND MINISCALE ORGANIC CHEMISTRY LABORATORY
EXPERIMENTS, 200-202 (2d ed.) (2004) (“Schoffstall”).

* Pavia, INTRODUCTION TO ORGANIC LABORATORY TECHNIQUES, 648 (1998) (“Pavia”).
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to determine how to make the highly pure product
produced by the *393 patent or have any reasonable
expectation of success in doing so.

Third, Watson also cites the 2005 Physician’s Desk
Reference%, Burk”, Ohnozg, and Priscinzano®’ for the
contention that the diethanolamine salt was known and
preferred. See WIC at 36. But the asserted claims of
the *393 patent do not all require specifically that
carboxylic ammonium salts are formed from carboxylic
acids and amines and do not specifically require the
diethanolamine salt. Contrary to Watson’s arguments,
these references only show very general information
that is not directed towards benzindene prostacyclin
analogues, much less treprostinil. Indeed, a person of
ordinary skill in the art would not have considered these
additional basic references to improve the product of the
existing prior art treprostinil products and would not
have a reasonable expectation of success in combining
these very basic references with known syntheses of
treprostinil.

Fourth, Watson cites Wade to show that physiologically
acceptable salts of treprostinil include salts derived from|
bases such as ammonia, N-methyl-D-glucamine,
magnesium, arginine, and lysine. WIC at 36. Once
again, however, Watson fails to provide any detail as to
how this is relevant to the obviousness of the asserted
claims.

Fifth, Watson also cites Phares, Kawakami, and Ege for
the proposition that steps (c) and (d) of the *393 patent
were obvious. None of these references, however,

26 The 2005 Physicians’ Desk Reference for Bicillin® L-A (penicillin G benzathine suspension) (“2005 Physician’s
Desk Reference” or “PDR 20057).

" Burk, An Enantioselective Synthesis of (S)-(+)-3-Aminomethyl-5-methylhexanoic Acid via Asymmetric
Hydrogenation, J. Org. Chem. 2003, 68,5731-5734 (“Burk™)

% Ohno, Development of Dual-Acting Benzofurans for Thromboxane A2 Receptor Antagonist and Prostacyclin
Receptor Agonist: Synthesis, Structure-Activity Relationship, and Evaluation of Benzofuran Derivatives, J. Med. Chem.
2005, 48, 5279-5294 (“Ohno”).

* Priscinzano, Piperidine Analogues of 1-[2-[Bis(4-fluorophenyl)methoxylethyl]-4-(3-phenylpropyl)piperazine
(GBR 12909): High Aftinity Ligands for the Dopamine Transporter, J. Med. Chem. 2002, 45, 4371-4374 (*Priscinzano™)
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disclose steps (c) or (d) as claimed in the *393 patent.
Specifically, Watson alleges that it would have been
obvious to a person of ordinary skill in the art to contact
“a carboxylic acid of a prostacyclin derivative, such as
treprostinil, with a base to form a salt” and that this salt
“can be further precipitated and purified” or dissolved
into its fee-acid form. See WIC at 38-39. These
references alone or on combination, however, do not
establish that the *393 patent’s claims were obvious.

Watson apparently cites Phares at page 24 for teaching
step (c); however, the cited portion merely describes an
example of how to make treprostinil diethanolamine
from a starting material of treprostinil acid, but provides
no detail whatsoever about how the starting treprostinil
lacid was made or where it comes from. Similarly,
Watson cites Phares pages 85-93 as relevant to the
teachings of step (c), but these portions describe a
clinical study of sustained release capsules and tablets
of treprostinil diethanolamine and to a polymorph
characterization study of treprostinil diethanolamine.
IAgain, there is no indication in this portion of Phares
what process was actually used to make the starting
“treprostinil acid” for the treprostinil diethanolamine.
IAnd, as discussed above, Phares fails to disclose the
synthetic route or purity of the claimed treprostinil
product. However, the process by which a treprostinil
product is made will affect the impurity profile and total
amount of impurities in the final product. See United
Therapeutics, 2014 WL 4259153 at *53-55.
IAccordingly, by failing to show that performing step (c)
on a starting treprostinil material, which has a different
impurity profile than a starting treprostinil material
imade by performing steps (a) and (b) of the asserted
claims, would necessarily lead to an identical product,
Watson’s arguments relating to obviousness over Phares
necessarily fail.

Regarding Kawakami, Watson has failed to establish
that the *393 patent is obvious over any Kawakami
combination. Simply put, Kawakami is directed to
entirely different compounds with entirely different
impurity profiles than the *393 patent. The alleged
“prostacyclin compound” disclosed in Kawakami is a
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two ring structure, yet the core three ring structure of
treprostinil is key to its pharmaceutical usefulness

United Therapeutics, 2014 WL 4259153 at *4-5) and is
also present in every structure of every step of the *393
patent. See, e.g., *393 patent claim 1.

Indeed, nothing in Kawakami comes close to even
addressing the treprostinil product of the *393 patent
much less how a skilled artisan would or would not go
about synthesizing or purifying the product. Thus, a
skilled artisan would have had no motivation to
combine Kawakami with, for example, Phares or the
Moriarty references, and would have had no reasonable
expectation of success of obtaining the same high purity
treprostinil product of the "393 patent. Additionally, to
the extent Watson is alleging that Kawakami could
remedy the deficiencies of the prior art treprostinil
compounds (e.g., Moriarty references compounds) to
disclose the impurity profile of the claimed treprostinil
products, Watson has failed to establish a motivation to
combine or reasonable expectation of success of
forming a salt of the prior art treprostinil compounds
with a purity profile of the products in the claims.

'Watson offers no basis from which to draw any
conclusion about whether an impurity reduction step in
Kawakami would possibly have any relevance to a
process to synthesize and or purify a totally different
structure such as treprostinil. To illustrate this point
further, Kawakami is directed to purifying E- and Z-
isomers of “prostacyclin compounds” from one another.
In order for the E- and Z-isomers to exist, the
“prostacyclin compound” must have an alkene.
Treprostinil, on the other hand, contains no mixture of
E/Z isomers. In fact, it cannot because it does not
contain an alkene capable of E/Z isomerization. Watson
has failed to provide a factual basis as to how or why
the separation of E/Z isomers of an alkene would
provide a motivation to combine or reasonable
expectation of success in a compound not containing an
alkene capable of E/Z isomerization, such as
treprostinil. For these reasons, a skilled artisan would
have no motivation to look at Kawakami in order to
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arrive at the claimed invention of the *393 patent.

Similarly, Ege provides no additional support for
Watson’s obviousness contentions. Ege is merely an
undergraduate chemistry textbook with only generalized
descriptions of carboxylic acids and related synthetic
procedures, and discloses nothing about any
prostacyclin derivative, much less treprostinil free acid.
Indeed, Ege fails to disclose anything about the
synthesis of pharmaceuticals at all. Ege merely shows it
was known to form a free acid from treatment of the
corresponding carboxylate salt with a strong acid, but
this fact alone provides no reason why a skilled artisan,
based on any reference, would conduct a “carboxylate
salt formation and regeneration of the neutral carboxylic
lacid” step with a reasonable expectation of obtaining the|
claimed products of the *393 patent’s claims. In fact,
Ege actually suggests this “carboxylate salt formation
and regeneration of the neutral carboxylic acid” step
would be relatively useless as a means for purifying
treprostinil. See Ege at p. 8 (stating that the “properties
of carboxylic acids are useful for separating them from
reaction mixtures containing neutral and basic
compounds”, which is irrelevant to the claimed
treprostinil process). Thus, Ege would not create an
expectation of success for separating one carboxylic-
acid compound (e.g., treprostinil free acid) from other
carboxylic-acid containing compounds (e.g., different
stereoisomers of treprostinil free acid).

By its invalidity contentions, it is obvious that Watson
misunderstands the claims of the *393 patent. For
example, the claimed invention is not the discovery that
carboxylic acids react with bases, but rather that
compounds of Formula (I), and in particular treprostinil
or a salt thereof, can be obtained with a superior purity
profile compared to the prior art. Specifically,
performing step (c) on a product which resulted from
steps (a) and (b) provided a product with reduced
impurities—which was not disclosed in the Moriarty
references and resulted in a significant improvement in
the treprostinil product being made at the time of
invention. In fact, during prosecution of the *393 patent
established the impurity profile of the "393 patent
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claims is different from the impurity profiles of
Moriarty 2004. See *393 Patent File History, Office
IAction Response dated June 5, 2013

UTC_WAT_00001477-1485). Watson appears to
argue that the salt formation step would have been
obvious to reduce or remove acidic or basic impurities,
but each of these reduced or removed impurities are
neither strongly acidic or basic as each are either
diastereomers of treprostinil—which is very weakly
acidic—or similarly neutral ester and triol impurities.
[The "393 patent therefore not only reduced the weakly
acidic impurities present from the Moriarty process, but
also unexpectedly reduced or eliminated non-acidic
impurities as well. Thus, even under Watson’s
erroneous understanding, it was unexpected that the salt
formation step would remove these additional
impurities.

Finally, Watson fails to address the distinctive structural
and functional characteristics of the product produced
by the "393 patents claims. If the process for producing
a product according to a product-by-process claim
imparts distinctive structural or functional
characteristics to the product, those characteristics must
be evaluated when considering patentability. See In re
Garnero, 412 F.2d at 279; see also United Therapeutics
Corp. v. Sandoz, Inc., 2014 U.S. Dist. LEXIS 121573 at
*140-149 (finding claims directed to producing a
treprostinil product valid over prior art disclosures of
treprostinil due to the structural and functional
differences of the product produced by the claims).
Because Watson failed to provide any evidence that the
alleged prior art products—alone or modified by the
teachings of other references—and the *393 patent’s
product are structurally and functionally the same,
'Watson’s obviousness contentions fail.

In sum, Watson fails to identify how or why a person of
ordinary skill in the art would look to these twenty-five
references to make the very pure treprostinil product
claimed in the *393 patent or have a reasonable
expectation of success in doing so. Thus Watson has
failed to demonstrate essential pieces of a prima facie
case of obviousness, and thus has failed to clearly and
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convincingly show that *393 patent is invalid. See In re
Cyclobenzaprine, 676 F.3d 1063, 1069 (Fed. Cir. 2012),
cert. denied, 133 S. Ct. 933, (U.S. 2013) (citing Procter
& Gamble, 566 F.3d at 994) (To prove that a patent is
obvious, a party must demonstrate “that a skilled artisan
would have had reason to combine the teaching of the
prior art references to achieve the claimed invention,
and that the skilled artisan would have had a reasonable
expectation of success from doing so.”) Instead, what
(Watson has presented is a clear case of hindsight, by
using the teachings of the patent as a blue print to pick
and choose from the prior art. See Graham v. John
Deere Co., 383 U.S. 1, 36 (1966) (warning against a
“temptation to read into the prior art the teachings of the
invention in issue” and instructing courts to “’guard
against slipping into use of hindsight’”’); see also State
Industries, Inc. v. A.O. Smith Corp., 221 U.S.P.Q.

BNA) 958, 973 (M.D. Tenn. 1983), aff'd in part, rev'd
in part, 751 F.2d 1226 (Fed. Cir. 1985) (an infringer's
need to cite a large number of prior art references can
indicate to a court that the invention was novel and not
obvious.). Moreover, there would have been no
legitimate reason or motivation for a skilled artisan at
the time of invention to combine the cited references,
and these references, alone or in combination, do not
render the claims obvious.

The dependent claims are further patentably distinct
due to their additional limitations

Claims 2-8 and 10-22 are nonobvious over the cited
references because they depend from valid base claims
as well as because they recite additional limitations
which further distinguish these claims over the prior art.

For example, Claims 6, 10, 15, and 21-22 are to the free
acid of Formula (I) or treprostinil. As mentioned above,
all of Watson’s alleged combinations of prior art start
with a Moriarty Reference. The free acid treprostinil in
Moriarty was analyzed by United Therapeutics, and
representative samples were found to contain a different
impurity profile.

IAs explained previously, the claimed free-acid
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compounds, including treprostinil, produced by the
processes of claims 6, 10, 15, and 21 provided a new
product that induced FDA to adopt a new purity
standard for treprostinil free acid due to the excellent
purity of the final product. Furthermore, United
Therapeutics demonstrated that treprostinil free acid
imade by the claimed methods provided a compound
without many of the impurities included in the free acid
treprostinil of the Moriarty references processes,
including the two different stereoisomers of treprostinil.

The prior art does not provide a reason that a skilled
artisan would include a “carboxylate salt formation and
regeneration of the neutral carboxylic acid” step. For
example, Phares merely discloses forming a salt from
treprostinil free acid of undisclosed origin. There is no
suggestion that this salt should then be converted back
to the free acid (e.g., there is no suggestion of using the
salt formation as a purification method).

IAs discussed above, the impurities in representative
examples of Moriarty include two different
stereoisomers of treprostinil free acid. The Watson
prior art, i.e., Ege, however suggests that a “carboxylate
salt formation and regeneration of the neutral carboxylic
lacid” step would not remove these compounds from the
product. Thus, a skilled artisan looking to make the free
acid product of claims 6, 10, 15, and 21-22, such as
treprostinil free acid, would have understood the
Moriarty references combined with the Watson prior art

e.g., Phares, and Ege) to suggest simply making the
treprostinil free acid product of the Moriarty references,
and not undergoing the additional time and expense of a
“carboxylate salt formation and regeneration of the
neutral carboxylic acid” step. In fact, at least one
'Watson prior art reference, Ege, actually teaches away
from the usefulness of this step.

In sum, even though Watson cites prior art (e.g., Phares)
that allegedly discloses forming a salt from treprostinil
free acid, and prior art (e.g., Ege) that generally
discusses that carboxylate salt formation was known in
the art, there would have been no motivation or
expectation of success in using these teachings on the
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already-formed free acid disclosed in the Moriarty
references, and Watson has failed to establish that a
skilled artisan would have carried out steps necessary to
inherently obtain the claimed products. Thus, Watson
fails to establish prima facie case that claims 6, 10, 15
and 22 are invalid as obvious.

Secondary Considerations

Watson has not established a prima facie case of
obviousness. Thus, United Therapeutics is not
obligated to provide evidence of objective indicia of
non-obviousness. Nonetheless, objective indicia of non-
obviousness confirms that the Asserted Claims would
not have been obvious and, in fact, represent a
surprising solution to a serious problem of minimizing
potentially hazardous impurities and providing a safer
and purer treprostinil product.

Long felt Unmet Need

At the time of the invention, there was a long-felt need
to have a shorter, more efficient synthesis to produce
treprostinil in a more pure form and in a cost-effective
manner with fewer impurities. Treprostinil has five
chiral centers resulting in 32 possible stereoisomers so
the potential for stereoisomeric impurities is high and
only the treprostinil stereoisomer has the desired
pharmaceutical effect. United Therapeutics, 2014 WL
1259153 at *2-3. Treprostinil is also a very potent drug
so any stereoisomeric impurities would also potentially
be potent and could potentially have deleterious effects.
Id. Thus, there was a need to reduce the amount of
impurities as much as possible and the product of the
'393 patent further reduces impurities over the previous
treprostinil products made by the prior art.

[Unexpected Results

The results of the claimed inventions in the *393 patent
were unexpected. For example, the use of a salt form of
treprostinil to further purify the treprostinil acid in a
cheaper and better way than the previously used
imethods of purification was unexpected. Moreover, it

42

IPR2020-00770
United Therapeutics EX2007
Page 245 of 7335



HIGHLY CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER

Claim Deficiencies in Prior Art

was unexpected that the salt purification step reduced
not only diastereomeric impurities, but also non-acidic
impurities as well. Thus, a person of skill in the art
would not have expected the results of the 393 patent to
be so successful.

Commercial Success

[The "393 patent is used in the current production of
Tyvaso and Remodulin, which both contain treprostinil.
The inventions claimed in the *393 patent have reduced
the cost of making treprostinil and increased efficiency.
Tyvaso and Remodulin are commercially successful
products. Tyvaso and Remodulin compete well against
potential alternative products; for example, Remodulin
competes well against alternatives such as Flolan. The
commercial success of Tyvaso and Remodulin are
reflected in both gross sales figures and relevant market
share. Specifically, United Therapeutics made
approximately $463.1 million, $438.8 million and
$325.6 million in Tyvaso revenues, representing 36
percent, 39 percent and 36 percent of our total net
revenues for the years ended December 31, 2014, 2013
and 2012, respectively. United Therapeutics (2014), 10-
K Report at p. 8, available at
http://ir.unither.com/annuals-proxies.cfm. Also, United
Therapeutics made approximately $553.7 million,
$491.2 million and $458.0 million in Remodulin
revenues, representing 43 percent, 44 percent and 50
percent of our total net revenues for the years ended
December 31, 2014, 2013 and 2012, respectively. Id. at
p. 6. United Therapeutics will make available for
inspection and copying documents demonstrating the
commercial success of Tyvaso and Remodulin.

Copying

[The non-obviousness of the "393 patent is evidenced by
Watson’s own actions. Watson copied not only the
active ingredient treprostinil sodium, but also the
process claimed in the *393 patent. The non-
obviousness of the *393 patent is additionally evidenced
by the actions of several other generic pharmaceutical
companies who have attempted to copy Remodulin.
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See, e.g., United Therapeutics Corp. v. Sandoz, Inc.,
Civil Action No. 3:14-cv-05499-PGS-LHG (D.N.J.
2014); United Therapeutics Corp. v. Teva Pharma,
Civil Action No. 3:14-cv-05498-PGS-LHG (D.N.J.
2014). As stated, above, the 393 patent product and
process is currently used in the production of
Remodulin and Tyvaso.

The Asserted Claims of the 393 Patent are Not
Invalid for Obviousness-Type Double Patenting
Over the ’117 Patent

'Watson’s entire obviousness-type double-patenting
argument can be summarized as: because the claims of
the *117 patent and the 393 patent are both directed to
the same chemical compound, treprostinil (and its
pharmacologically acceptable salt form), then that mere
disclosure of treprostinil in the *117 patent necessarily
renders obvious the claims of the *393 patent. See WIC
16-47. Watson is wrong. As previously discussed, the
mere disclosure of treprostinil does not render obvious
any claim of the *393 patent.

Moreover, Watson does not correctly apply the law on
obviousness-type double patenting. Inexplicably,
Watson recites the rule that obviousness-type double
patenting requires that only the claims of the prior art
lare compared to the asserted claims, but then ignores the
rule’s application and relies upon each patent being
“directed to the product treprostinil and its
pharmacologically acceptable salt form”. See WIC at
16; see also Geneva Pharms., Inc. v. GlaxoSmithKline
PLC, 349 F.3d 1373, 1385 (Fed. Cir. 2003) (reciting the
law for obviousness-type double patenting).
Nevertheless, the claims of the 393 patent are very
different than the claims of the 117 patent.
Specifically, the *393 patent’s claims recite different
process elements from the 117 patent’s claims.
Compare *117 patent cl. 1; with 393 patent cl. 1. For
example, the *117 patent’s claims require that
treprostinil be stereoselectively produced using the
source limitations of starting enyne and cyclized
intermediate. Further, the 117 patent claims do not
disclose steps (a), (b), (c), or (d) of the *393 patent
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claims. Also, the 117 patent claims do not disclose a
product with at least 99.5% purity as required by claim
2 of the 393 patent. Watson’s contentions, however,
gloss over the process elements of the claims, while
providing no support for its apparent assumption that
these process elements are irrelevant to an obviousness-
type double patenting analysis. This oversight alone is
fatal to this invalidity defense.

Furthermore, not only are the claims of the *117 patent
very different than the claims of the 393 patent, but
also the patents’ resulting products are structurally and
functionally different from each other. For example, as
described above, the *393 patent produces a treprostinil
drug product having a higher level of average purity,
lower number of individual impurities, and is a better
product as compared to the drug product of the *117
patent. See Supra discussion of Moriarty References.
Also, the "117 patent does not specifically disclose
treprostinil diethanolamine salt. See Astellas Pharma,
Inc. v. Ranbaxy Inc., No. CIV.A.05 2563 MLC, 2007
WL 576341, at *5 (D.N.J. Feb. 21, 2007) (“Defendants
have also not persuaded the Court that the rule of
anticipation, holding that an earlier claim to a species
defeats a later claim to a genus containing that species,
controls the result in this case.”). Because the *393
patent’s treprostinil product is structurally and
functionally different from the *117 patent’s product, it
is also patentably distinct. See In re Garnero, 412 F.2d
276, 279 (C.C.P.A. 1979); and United Therapeutics
Corp. v. Sandoz, Inc., 2014 U.S. Dist. LEXIS 121573 at
*140-149 (finding claims directed to producing a
treprostinil product valid over prior art disclosures of
treprostinil due to the structural and functional
differences of the product produced by the claims). .

Thus, the 117 patent does not render the claims of the
"393 patent invalid for obviousness-type double
patenting.

The Asserted Claims of the 393 Patent are Not
Invalid for Lack of Enablement or Lack of Written
Description
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'Watson claims that:

[1]f plaintiff contends that it would have required undue
experimentation for a POSA to apply these prior art
procedures to obtain the claimed methods (for example
it would have required undue experimentation to find
particular bases or a particular alkylating agent), the
claims would then be invalid for lack of an enabling
description. To the extent that plaintiff contends that
certain bases or reaction conditions, for example, are
unique and that undue experimentation would have been
required to practice the claimed method, the claims of
the "393 patent are not enabled or fail to meet the
written description requirement.

WIC at 47. Watson conflates the distinct concepts of
enablement, written description and undue
experimentation, and fails to sufficiently allege
invalidity on these bases.

Enablement is met “when at the time of filing the
application one skilled in the art, having read the
specification, could practice the invention without
‘undue experimentation.”” Cephalon, Inc. v. Watson
Pharm., Inc., 707 F.3d 1330, 1336 (Fed. Cir. 2013)
citing In re Wands, 858 F.2d 731, 736-37 (Fed. Cir.
1988)). Therefore, the relevant inquiry as to whether
“undue experimentation” is required for purposes of
determining enablement is measured from the
specification, not the “prior art procedures” as Watson
asserts. Further, whether undue experimentation is
required “is not a single, simple factual determination,
but rather a conclusion reached by weighing many
factual considerations.” Id. Watson fails to even
contend relevant factors related to (1) the quantity of
experimentation necessary, (2) the amount of direction
or guidance presented, (3) the presence or absence of
working examples, (4) the nature of the invention, (5)
the state of the prior art, (6) the relative skill of those in
the art, (7) the predictability or unpredictability of the
art, and (8) the breadth of the claims. Accordingly,
'Watson has failed to even allege facts sufficient to
establish by clear and convincing evidence that the
asserted claims of the *393 patent are not enabled.
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Moreover, one skilled in the art, having read the
specification, could practice the invention of the *393
patent without undue experimentation given the clear
teachings to make the more pure treprostinil product
claimed.

Additionally, the test for sufficiency of written
description is “whether the disclosure of the application
relied upon reasonably conveys to those skilled in the
lart that the inventor had possession of the claimed
subject matter as of the filing date.” Ariad Pharm., Inc.
v. Eli Lilly & Co., 598 F.3d 1336, 1351 (Fed. Cir. 2010).
Watson’s contentions are insufficient as to written
description because they fail to even allege that the
disclosures of the *393 patent do not convey to a POSA
that United Therapeutics had possession of the claimed
subject matter. Each of the asserted claims of the 393
patent fulfill the requirements of written description by
conveying that the inventors were in possession of the
claimed subject matter as of the filing date.

(a) alkylating a compound of structure II with an

alkylating agent to produce a compound of

formula III,

I
DICELON

{1

(T

See, claim 1. Watson provides no additional citations or|
information regarding this claim limitation as the claim
chart provided by Watson does not break down each
limitation separately.
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wherein w=1, 2, or 3;

Y is trans-CH—=CH-, ¢is-CH=CH- —CH(CH.},,,
ermis 1, 2, o 3

{1y —C JH,, ~CH,, wherein p is an integer from 1 to 5,
inclusive, '

{2} phenoxy opticnally substituted by one, two or three
chdoro, fluore, triflworomethyl, {C,-C,} alkyl, or (C;-C;)
alkoxy, with the proviso that nol more than two substituents
are other than alkyl, with the proviso thai R, is phenoxy or
substituted phenoxy, only when R, and R, are hydrogen or
methyl, being the same or different,

(3} phenyl, benzyl, phenylethyvl, or phenylpropy! opticnally
substituted on the aromatic ring by one, two or three chlorg,
flworo, trifluoromethyl, (C,-Clalkyl, or (C, -Calkoxy, with
the proviso that not more than two substituents are other than
alkyl,

{4} cis-CH=CH-CH,—CH,,

(83 -{CH,),CHOH)}--CH,;, or
(CHL)y-CH==C(CH,),:
------ C(L ) R taken together is

(1 HC,-C eycloalkyl optionally substituted by 1 103 (C,-C5)
alleyl;

{2) 2-(2-[urvl)ethyl,

{3) 2-(3-thienyilethoxy, or

{#) 3-thienyloxymethyl;

M, is a-OH:p-R; or a-Ri-OB or «-OR:-R; or a-R;:f-
OR,, wherein R; is hydrogen or methyl. R, is an alcohol
protecting group, and

Lois R PRy, =R :5-R,, or a mixiore of -R, 3-R, and
t-R:p-R,. wheretn R, and R, are hydrogen, methyl, or
fluoro, being the same or different, with the proviso that one
of Ry and R, is fluoro only when the other is hydrogen or
fluoro,

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

See, claim 1. Watson provides no additional citations or
information regarding this claim limitation as the claim
chart provided by Watson does not break down each
limitation separately.

(c) contacting the product

of step (b) [sic] with a base B to form a salt of formula

See, claim 1. Watson provides no additional citations or
information regarding this claim limitation as the claim
chart provided by Watson does not break down each
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DCT,C00°

and

T

limitation separately.

(d) optionally reacting the salt formed in step (c) with

an acid to form the compound of formula I.

The product of claim 1, wherein the purity of

compound of formula I in said product is at least

99.5%.

See, claim 1. Watson provides no additional citations or
information regarding this claim limitation as the claim
chart provided by Watson does not break down each
limitation separately. Moreover, no prior art reference
cited by Watson discloses step (d) after performing
steps (a)-(c) on any treprostinil product.

UTC incorporates by reference all arguments regarding
Claim 1 above.

'Watson provides no additional citations or information
in its claim chart specific to the particular limitations of
this claim, and as such, has waived any additional
arguments specific to the invalidity of this particular
claim. For example, Watson has waived any argument
that a cited reference teaches or suggests the recited
claim limitation in any portion of a reference additional
to what Watson “cited above with respect to claim 1”.

The ’393 Patent is Not Anticipated by the *117

Patent, Remodulin, Phares or Moriarty 2004:

UTC incorporates by reference all arguments regarding
Claim 1 above.

Claim 2 requires that the product have a purity of no
less than 99.5%. Moriarty 2004 is the only reference
cited by Watson that discloses a purity with at least
99.5%, but as previously described, the product of the

Moriarty 2004 reference is different and the Patent
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Office explicitly considered that claim in relation to the
Moriarty 2004 reference and allowed the *393 patent.
'393 Patent File History, Office Action dated May 15,
2013 (UTC_WAT_00001465-1470); Office Action
Response dated June 5, 2013 (UTC_WAT_00001477-
1485); Notice of Allowance dated June 12, 2013
UTC_WAT_00001494-1499). Thus, the *117 patent,
Phares, and Remodulin cannot anticipate Claim 2
because the purity requirement of 99.5% is not
explicitly disclosed and Moriarty 2004 does not
anticipate the claim because the product of Moriarty
2004 and the product of Claim 2 are different, as
described in the prosecution history of the "393 patent.

The *393 Patent is Not Rendered Obvious by the
Prior Art:

[UTC incorporates by reference all arguments regarding
Claim 1 above. As previously discussed, Moriarty 2004
is the only reference cited by Watson that discloses a
purity with at least 99.5%, but no combination of prior
art with Moriarty 2004 would result in the same product
with the same purity requirement as the *393 patent. For
the same reasons as claim 1, none of the prior art
references render claim 2 obvious.

The ’393 Patent is Not Invalid For Obviousness-
Type Double Patenting Over the 117 Patent:

UTC incorporates by reference all arguments regarding
Claim 1 above. More specifically, the *117 patent does
not disclose a purity of 99.5%. Additionally, for the
same reasons as claim 1, the 117 patent does not render
claim 2 of the "393 patent invalid for obviousness-type
double patenting.

The ’393 Patent is Not Invalid For Lack of
[Enablement or Lack of Written Description:

UTC incorporates by reference all arguments regarding
Claim 1 above. Watson fails to identify any specific
disclosure that is not enabled or lacks written
description. For the same reasons as Claim 1 above,
Claim 2 is enabled and does not lack written
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The product of claim 1, wherein the alkylating agent is
CI(CH,)wCN, Br(CH;)wCN, or I{CH)CN.

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

description.

See, claim 1. UTC incorporates by reference all
arguments regarding Claim 1 above.

'Watson provides no additional citations or information
in its claim chart specific to the particular limitations of
this claim, and as such, has waived any additional
arguments specific to the invalidity of this particular
claim. For example, Watson has waived any argument
that a cited reference teaches or suggests the recited
claim limitation in any portion of a reference additional
to what Watson “cited above with respect to claim 1”.

While Watson’s narrative alleges that the *117 Patent &
Moriarty 2004 disclose “the alkylating agent is
CICH,CN?”, as described above in connection with
claim 1, these disclosures are unavailing as the claimed
process steps are distinguishable from these references,
which the PTO has already decided. Moreover, the vast
majority of the prior art cited by Watson provides no
disclosure of these particular alkylating agents
whatsoever.

See, claim 1. incorporates by reference a
arguments regarding Claim 1 above.

'Watson provides no additional citations or information
in its claim chart specific to the particular limitations of
this claim, and as such, has waived any additional
arguments specific to the invalidity of this particular
claim. For example, Watson has waived any argument
that a cited reference teaches or suggests the recited
claim limitation in any portion of a reference additional
to what Watson “cited above with respect to claim 1”.

While Watson’s narrative alleges that certain prior art
i.e., 117 Patent and Moriarty 2004) disclose a KOH or
INaOH base, similar to what has been described above in
connection with claim 1, this disclosure does not
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advance Watson’s arguments because it does not teach
or suggest that KOH or NaOH is contacted with a
treprostinil compound produced according steps (a) and
b), as claimed.

ee, claim 1. UTC incorporates by reference all
arguments regarding Claim 1 above.

The product of claim 1, wherein the base B in step (c¢)
is selected from the group consisting of ammonia, N-

methylglucamine, procaine, tromethamine, magnesium, . .- . . .
atson provides no additional citations or information

n its claim chart specific to the particular limitations of
his claim, and as such, has waived any additional
guments specific to the invalidity of this particular
laim. For example, Watson has waived any argument
hat a cited reference teaches or suggests the recited
laim limitation in any portion of a reference additional
o what Watson “cited above with respect to claim 1”.

Llysine, L-arginine, tricthanolamine, and
diethanolamine.

atson’s narrative alleges that Phares discloses that
‘treprostinil can be crystalized, and that the
diethanolamine salt of treprostinil is particularly
preferred,” and Wade discloses “physiologically
acceptable salts of treprostinil include salts derived from|
hese [claim 13’s] bases.” However, similar to what has
been as described above in connection with claim 1, this
disclosure does not advance Watson’s arguments
because Wade and Phares does not teach or suggest that
a base B as defined in this claim is contacted with a
reprostinil compound produced according steps (a) and
b), as claimed.

The product of claim 1, wherein the acid in step (d) is
HCI or st 04.

ee, claim 1. UTC incorporates by reference all
guments regarding Claim 1 above.

atson provides no additional citations or information
n its claim chart specific to the particular limitations of
his claim, and as such, has waived any additional
arguments specific to the invalidity of this particular
laim. For example, Watson has waived any argument
hat a cited reference teaches or suggests the recited
laim limitation in any portion of a reference additional
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to what Watson “cited above with respect to claim 1.”

[The prior art, alone or in combination, does not disclose
all limitations of this claim; for example, none of the
prior discloses step (d) (i.e., “reacting the salt formed in
step (c) with an acid to form the compound of formula
)

And while Watson’s narrative alleges that certain prior
art (i.e., '117 Patent & Moriarty 2004) discloses that
salts of treprostinil could be reacted with diluted HCI to
from treprostinil, similar to what has been described
above in connection with claim 1, the prior art, alone or
in combination, does not disclose or otherwise suggest
that claimed step (d) is performed on the treprostinil
compound formed by steps (a), (b), and (c), as this
claim requires.

The product of claim 1, wherein Y1 is —CH,CH,—;
M; is a-OH:B-H or o-H:B-OH; —C(;)-R7 taken
together is —(CH3)4CHj3; and w is 1.

The product of claim 1, wherein the process does not
include purifying the compound of formula (III)
produced in step (a).

See, claim 1. UTC incorporates by reference all
arguments regarding Claim 1 above.

'Watson provides no additional citations or information
in its claim chart specific to the particular limitations of
this claim, and as such, has waived any additional
arguments specific to the invalidity of this particular
claim. For example, Watson has waived any argument
that a cited reference teaches or suggests the recited
claim limitation in any portion of a reference additional
to what Watson “cited above with respect to claim 1”.

ee, claim 1. UTC incorporates by reference all
arguments regarding Claim 1 above.

atson provides no additional citations or information
n its claim chart specific to the particular limitations of
his claim, and as such, has waived any additional
arguments specific to the invalidity of this particular
laim. For example, Watson has waived any argument
hat a cited reference teaches or suggests the recited
laim limitation in any portion of a reference additional
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A product comprising a compound having formula IV

L

LM

or a pharmaceutically acceptable salt thereof, wherein
the product is prepared by the process comprising

to what Watson “cited above with respect to claim 1”.

[The difference between claim 9 and claim 1 is that the
structures displayed are limited to synthesis of
treprostinil. Watson provides no additional citations or
information regarding this claim limitation over what
was provided for claim 1. UTC incorporates by
reference all arguments regarding Claim 1 above.

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

See, claim 9. Watson provides no additional citations or
information regarding this claim limitation over what
was provided for the previous limitation.
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1 —

st RO

e}

(b) hydrolyzing the product of formula VI of step (a) |See, claim 9. Watson provides no additional citations
with a base or information regarding this claim limitation over what
' was provided for the previous limitation.

(c) contacting the product of step (b) with a base B to  [See, claim 9. Watson provides no additional citations or
form a salt of formula IV,, and information regarding this claim limitation over what
was provided for the previous limitation.
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H'B@

e

CO0

(d) optionally reacting the salt formed in step (c) with
an acid to form the compound of formula I'V.

The product of claim 9, wherein the purity of product
of step (d) is at least 99.5%.

See, claim 9. Watson provides no additional citations or
information regarding this claim limitation over what
was provided for the previous limitation.

See, claims 1, 2 and 9. UTC incorporates by reference
all arguments regarding Claims 1, 2 and 9 above.

'Watson provides no additional citations or information
in its claim chart specific to the particular limitations of
this claim, and as such, has waived any additional
arguments specific to the invalidity of this particular
claim. For example, Watson has waived any argument
that a cited reference teaches or suggests the recited
claim limitation in any portion of a reference additional
to what Watson “cited above with respect to claim 9”.

[The prior art, alone or in combination, does not disclose
all limitations of this claim; for example, none of the
prior discloses step (d) (i.e., “reacting the salt formed in
step (¢) with an acid to form the compound of formula
).

The product of claim 9, wherein the alkylating agent is

ee, claims 1 and 9. UTC incorporates by reference all
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CICH,CN.

arguments regarding Claims 1 and 9 above.

'Watson provides no additional citations or information
in its claim chart specific to the particular limitations of
this claim, and as such, has waived any additional
arguments specific to the invalidity of this particular
claim. For example, Watson has waived any argument
that a cited reference teaches or suggests the recited
claim limitation in any portion of a reference additional
to what Watson “cited above with respect to claim 9”.

'While Watson’s narrative alleges that the *117 Patent &
Moriarty 2004 disclose “the alkylating agent is
CICH,CN?”, as described above in connection with
claim 1, these disclosures are unavailing as the claimed
process steps are distinguishable from these references,
which the PTO has already decided.

The product of claim 9, wherein the base in step (b) is
KOH.

See, claims 1 and 9. UTC incorporates by reference all
arguments regarding Claims 1 and 9 above.

'Watson provides no additional citations or information
in its claim chart specific to the particular limitations of
this claim, and as such, has waived any additional
arguments specific to the invalidity of this particular
claim. For example, Watson has waived any argument
that a cited reference teaches or suggests the recited
claim limitation in any portion of a reference additional
to what Watson “cited above with respect to claim 9”.

(While Watson’s narrative alleges that certain prior art

i.e., 117 Patent and Moriarty 2004) disclose a KOH
base, similar to what has been described above in
connection with claim 1, this disclosure does not
advance Watson’s arguments because it does not teach
or suggest that KOH is contacted with a treprostinil
compound produced according steps (a) and (b), as
claimed.

The product of claim 9, wherein the base B in step (c)

ee, claims 1 and 9. UTC incorporates by reference all
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is selected from a group consisting of ammonia, N-
methylglucamine, procaine, tromethamine, magnesium,
Llysine, L-arginine, triethanolamine, and
diethanolamine.

The product of claim 9, wherein the base B is
diethanolamine.

arguments regarding Claims 1 and 9 above.

'Watson provides no additional citations or information
in its claim chart specific to the particular limitations of
this claim, and as such, has waived any additional
arguments specific to the invalidity of this particular
claim. For example, Watson has waived any argument
that a cited reference teaches or suggests the recited
claim limitation in any portion of a reference additional
to what Watson “cited above with respect to claim 9”.

'Watson’s narrative alleges that Phares discloses that
“treprostinil can be crystalized, and that the
diethanolamine salt of treprostinil is particularly
preferred”, and Wade discloses “physiologically
acceptable salts of treprostinil include salts derived from|
these [claim 13’s] bases.” However, similar to what has
been as described above in connection with claim 1, this
disclosure does not advance Watson’s arguments
because Wade and Phares does not teach or suggest that
a base B as defined in this claim is contacted with a
treprostinil compound produced according steps (a) and
b), as claimed.

ee, claims 1 and 9. UTC incorporates by reference all
guments regarding Claims 1 and 9 above.

atson provides no additional citations or information
in its claim chart specific to the particular limitations of
his claim, and as such, has waived any additional

guments specific to the invalidity of this particular
laim. For example, Watson has waived any argument
hat a cited reference teaches or suggests the recited
laim limitation in any portion of a reference additional
o what Watson “cited above with respect to claim 9”.

hile Watson’s narrative alleges that Phares discloses
hat “treprostinil can be crystalized, and that the
iethanolamine salt of treprostinil is particularly
referred”, similar to what has been described above in
onnection with claim 1, this disclosure does not
dvance Watson’s arguments because Phares does not
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HIGHLY CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER

Claim

Deficiencies in Prior Art

;Fhe product of claim 9, wherein the acid in step (d) is
HCL

The product of claim 9, wherein the process does not
include purifying the compound of formula (VI)
produced in step (a).

teach or suggest that diethanolamine is contacted with a
treprostinil compound produced according steps (a) and
b), as claimed.

See, claims 1 and 9. UTC incorporates by reference all
arguments regarding Claims 1 and 9 above.

'Watson provides no additional citations or information
in its claim chart specific to the particular limitations of
this claim, and as such, has waived any additional
arguments specific to the invalidity of this particular
claim. For example, Watson has waived any argument
that a cited reference teaches or suggests the recited
claim limitation in any portion of a reference additional
to what Watson “cited above with respect to claim 9”.

[The prior art, alone or in combination, does not disclose
all limitations of this claim; for example, none of the
prior discloses step (d) (i.e., “reacting the salt formed in
step (c) with an acid to form the compound of formula
")

IAnd while Watson’s narrative alleges that certain prior
art (i.e., "117 Patent & Moriarty 2004) discloses that
salts of treprostinil could be reacted with diluted HCL to
from treprostinil, similar to what has been described
above in connection with claim 1, the prior art, alone or
in combination, does not disclose or otherwise suggest
that claimed step (d) is performed on the treprostinil
compound formed by steps (a), (b), and (c), as this
claim requires.

See, claims 1 and 9. UTC incorporates by reference a
arguments regarding Claims 1 and 9 above.

'Watson provides no additional citations or information
in its claim chart specific to the particular limitations of
this claim, and as such, has waived any additional
arguments specific to the invalidity of this particular
claim. For example, Watson has waived any argument
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HIGHLY CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER

Claim Deficiencies in Prior Art

that a cited reference teaches or suggests the recited
claim limitation in any portion of a reference additional
to what Watson “cited above with respect to claim 9”.

The product of claim 16, wherein the base B in step (c) [See, claims 1 and 9. UTC incorporates by reference all

is selected from a group consisting of ammonia, N- arguments regarding Claims 1 and 9 above.
methylglucamine, procaine, tromethamine, magnesium,

L-lysine, L-arginine, tricthanolamine, and atson provides no additional citations or information
diethanolamine. n its claim chart specific to the particular limitations of

his claim, and as such, has waived any additional
arguments specific to the invalidity of this particular
laim. For example, Watson has waived any argument
hat a cited reference teaches or suggests the recited
laim limitation in any portion of a reference additional
o what Watson “cited above with respect to claim 9”.

hile Watson’s narrative alleges that Phares discloses
hat “treprostinil can be crystalized, and that the
diethanolamine salt of treprostinil is particularly
preferred”, similar to what has been as described above
n connection with claim 1, this disclosure does not
advance Watson’s arguments because Phares does not
each or suggest that a base B as defined in this claim is
ontacted with a treprostinil compound produced
according steps (a) and (b), as claimed.

The product of claim 17, wherein the base B is ee, claims 1 and 9. UTC incorporates by reference all
diethanolamine. arguments regarding Claims 1 and 9 above.

atson provides no additional citations or information

n its claim chart specific to the particular limitations of
his claim, and as such, has waived any additional
arguments specific to the invalidity of this particular
laim. For example, Watson has waived any argument
hat a cited reference teaches or suggests the recited
laim limitation in any portion of a reference additional
o what Watson “cited above with respect to claim 9”.

hile Watson’s narrative alleges that Phares discloses
hat “treprostinil can be crystalized, and that the
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HIGHLY CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER

Claim

Deficiencies in Prior Art

diethanolamine salt of treprostinil is particularly
preferred”, similar to what has been described above in
connection with claim 1, this disclosure does not
advance Watson’s arguments because Phares does not
teach or suggest that diethanolamine is contacted with a
treprostinil compound produced according steps (a) and
b), as claimed.

The product of claim 1, wherein the base in step (b) 1s
KOH or NaOH and wherein the base 13 in step (c) is
selected from the group consisting of ammonia. N-
methyl glucamine, procaine, tromethamine,
magnesium, L-lysine, L-arginine, triethanolamine, and
diethanolamine.

The product of claim 9, wherein the base in step (b) is
KOH or NaOH and wherein the base B in step (c) is
selected from the group consisting of ammonia, N-
methylglucamine, procaine, tromethamine, magnesium,
Llysine, L-arginine, triecthanolamine, and
diethanolamine.

The product of claim 1, wherein step (d) is performed.

See, claim 1. UTC incorporates by reference a
arguments regarding Claim 1 above.

'Watson provides no additional citations or information
in its claim chart specific to the particular limitations of
this claim, and as such, has waived any additional
arguments specific to the invalidity of this particular
claim. For example, Watson has waived any argument
that a cited reference teaches or suggests the recited
claim limitation in any portion of a reference additional
to what Watson “cited above with respect to claim 1”.

See, claims 1 and 9. UTC incorporates by reference all
arguments regarding Claims 1 and 9 above.

'Watson provides no additional citations or information
in its claim chart specific to the particular limitations of
this claim, and as such, has waived any additional
arguments specific to the invalidity of this particular
claim. For example, Watson has waived any argument
that a cited reference teaches or suggests the recited
claim limitation in any portion of a reference additional
to what Watson “cited above with respect to claim 9”.

See, claim 1. UTC incorporates by reference all
arguments regarding Claim 1 above.

'Watson provides no additional citations or information
in its claim chart specific to the particular limitations of

this claim, and as such, has waived any additional
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HIGHLY CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER

Claim

Deficiencies in Prior Art

arguments specific to the invalidity of this particular
claim. For example, Watson has waived any argument
that a cited reference teaches or suggests the recited
claim limitation in any portion of a reference additional
to what Watson “cited above with respect to claim 1”.

[The prior art, alone or in combination, does not disclose
all limitations of this claim; for example, none of the
prior discloses step (d) (i.e., “reacting the salt formed in
step (c) with an acid to form the compound of formula
)

The product of claim 21, wherein the product
comprises a pharmaceutically acceptable salt formed
from the product of step (d).

ee, claim 1. UTC incorporates by reference all
arguments regarding Claim 1 above.

atson provides no additional citations or information

n its claim chart specific to the particular limitations of
his claim, and as such, has waived any additional
arguments specific to the invalidity of this particular

laim. For example, Watson has waived any argument
hat a cited reference teaches or suggests the recited
laim limitation in any portion of a reference additional
o what Watson “cited above with respect to claim 1”.

he prior art, alone or in combination, does not disclose
all limitations of this claim; for example, none of the
prior discloses step (d) (i.e., “reacting the salt formed in
step (c) with an acid to form the compound of formula

”.

atson’s narrative alleges that certain prior art (i.e.,
Moriarty 2004, Remodulin, 117 Patent, & Phares)
disclose treprostinil salts (e.g., treprostinil sodium)
being sold as an FDA approved treatment. However, as
mentioned above, none of the prior art discloses that the
pharmaceutically acceptable salt was “formed from the
product of step (d)” as required by this claim.
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CONNELL FOLEY LLP

One Newark Center

1085 Raymond Boulevard, 19th Floor
Newark, NJ 07102

(973) 757-1100
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Kurt A. Mathas (admitted pro hac vice)
WINSTON & STRAWN LLP

35 W. Wacker Drive

Chicago, IL 60601-9703

(312) 558-5600

Attorneys for Defendant Watson Laboratories, Inc.

IN THE UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF NEW JERSEY

UNITED THERAPEUTICS CORPORATION, | Civil Action No. 3:15-¢cv-05723-PGS-LHG

Plaintiff,
Hon. Peter G. Sheridan, U.S.D.J.
Hon. Lois H. Goodman, U.SM.J.

WATSON LABORATORIES, INC,,

Defendant.

DEFENDANT WATSON LABORATORIES, INC.’S
INVALIDITY CONTENTIONS

Pursuant to Local Patent Rules 3.3 and 3.6 and the proposed Scheduling Order, Watson
submits the following invalidity contentions for the asserted claims of United States Patent Nos.

6,521,212, 6,756,033, and 8,497,393."

' Nothing in this statement of contentions should be construed as limiting Watson’s statutory
rights pursuant to 35 U.S.C. § 282, which requires a party asserting invalidity defenses to
provide notice of relevant prior art thirty days before trial.
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Watson reserves the right to supplement and/or amend these contentions in response to
any contentions by plaintiff. Watson further reserves the right to supplement and/or amend these
contentions as discovery proceeds, including based on fact or expert discovery disclosures and
on any discovery materials that have not yet been produced or provided to Watson, or upon
further investigation. Watson further reserves the right to supplement and/or amend these
contentions based on any Court decisions in any related cases (including the United Therapeutics
Corp. v. Teva Pharmaceuticals US4, Inc. case (case no. 3:14-cv-05498)). Watson also reserves
the right to supplement and/or amend these contentions when plaintiff provides its infringement
allegations, or to the extent any claim construction ruling by the Court modifies Watson’s
positions herein and/or provides the basis for additional invalidity contentions. Watson
otherwise reserves the right to supplement and/or amend these contentions as necessary and
appropriate and as provided under the Local Patent Rules or any other applicable rules or order
of the Court.

These contentions are made pursuant to Federal Rule of Evidence 502. To the extent
these contentions contain any information that may be protected from discovery under the
attorney-client privilege, the attorney work-product immunity, the common interest privilege, or
any other applicable privilege or immunity, such disclosure is inadvertent and does not constitute
a waiver of any such privilege or immunity. The information set forth in these contentions is
provided without waiving: (1) the right to object to the use of any statement for any purpose, in
this action or any other, on the grounds of privilege, relevance, materiality, or any other
appropriate grounds; (2) the right to object to any request involving or relating to the subject
matter of the statements herein; or (3) the right to revise, correct, supplement, or clarify any of

the statements provided below at any time.

2
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These contentions should not be taken as an indication of Watson’s position with regard
to the proper construction of any claim term.” Rather, Watson has made reasonable assumptions,
to the extent necessary and appropriate, as to the meaning of claim terms for the purpose of these
contentions only and has used those meanings to prepare these contentions. To the extent that
Watson determines that a different meaning is appropriate for any claim term, it will assert that
meaning in connection with the claim construction proceedings, and Watson reserves the right to
amend these contentions as a result of the Markman hearing, or any other subsequent
clarification or alteration of the meaning of claim terms.

Watson’s invalidity positions in these contentions and the accompanying charts may be in
the alternative and do not constitute any concession by Watson for purposes of infringement.
See, e.g., Vanmoor v. Wal-Mart Stores, Inc., 201 F.3d 1363, 1366 (Fed. Cir. 2000).

In accordance with 21 U.S.C. § 355()(2)(B)(ii), Watson provided notice in the form of a
“notice letter” to UTC that it sought FDA approval to market drug products under its
Abbreviated New Drug Application before the expiration date of the *212, 7033 and 393 patents.
The notice letter set forth, among other things, the factual and legal bases that the claims of the
patents are not infringed, invalid, and/or unenforceable by the proposed treprostinil products
described in the ANDA at issue in this case. Watson hereby incorporates by reference the
sections of its notice letter.

As discussed in more detail below, at this early stage of the litigation, Watson contends

that the relevant prior art—standing alone or in combination with the knowledge of a person of

% Any reference in these contentions to the preamble of any claim of the patents-in-suit, including
any word or any phrase appearing in such preamble, shall not be taken as an admission that the
referenced language of the preamble is or is not a claim limitation. Watson reserves the right to
contend that any word or any phrase in the preamble of any claim of the patents-in-suit is or is
not a claim limitation.

3-
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ordinary skill in the art—renders the asserted claims of the *212, 033 and *393 patents invalid as
anticipated under 35 U.S.C. § 102 and/or obvious under 35 U.S.C. § 103.

Pursuant to Local Patent Rule 3.6(c) and 3.3(a)-(b), Watson herein identifies each item of
prior art known at this time that allegedly renders each claim invalid as anticipated and/or
obvious, and includes an explanation of why the prior art renders the claim invalid. Charts
relevant to the patents-in-suit, setting forth the information required under Local Patent Rule
3.6(c) and 3.3(c), are included herein. Further pursuant to Local Patent Rule 3.6(c) and 3.3(c),
Watson currently contends that no claim elements are subject to 35 U.S.C. § 112, sixth
paragraph. Contemporaneously with this submission, Watson is also producing the documents
required under Local Patent Rule 3.6(d) and 3.4, to the extent the same are not already in the
possession of plaintiff or have not been otherwise previously produced. Watson reserves the

right to supplement this identification should additional documents become relevant during the

continuing course of discovery.
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B. The ‘393 Patent

The 393 patent issued on July 30, 2013 from U.S. Application Serial No. 13/548,446,
filed on July 13, 2012. The ’446 application claims priority to U.S. Application Serial No.
12/334,731, filed on December 15, 2008, which issued on August 14, 2012 as U.S. Patent No.
8,242,305. The ’731 application claimed priority to U.S. Provisional Patent Application No.
61/014,232, filed on December 17, 2007. Therefore, according to the face of the *393 patent, the
earliest possible priority date and also the earliest effective filing date for the '393 patent is

December 17, 2007.

5.
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The 393 patent has twenty-two claims, including independent claims 1 and 9, all of
which are asserted against Watson. Claims 1-22 are product-by-process claims directed to
treprostinil or its pharmaceutically acceptable salt. The claimed process involves the alkylation
of a triol compound to a benzindene nitrile compound, hydrolysis of the nitrile compound,
formation of a salt using “a base B,” and optionally reacting the salt with an acid to form
treprostinil. Claim 1 is exemplary:

A product comprising a compound of formula I

QT COOH

or a pharmaceutically acceptable salt thereof, wherein said product is prepared by
a process comprising

(a) alkylating a compound of structure II with an alkylating agent to produce a
compound of formula III,

. Y oo (o C o B

OFL

OH
arg
" N — 00— O— Ry
i

M; Ly
O

4
OO, ON

wherein w=1, 2, or 3; Y, is trans-CH=CH—, cis-CH=CH—, —CH,(CHzyy—, or
—C=C—;mis 1,2, or3;R;is

(1) —CpHy—CHs, wherein p is an integer from 1 to 5, inclusive,

(2) phenoxy optionally substituted by one, two or three chloro, fluoro,
trifluoromethyl, (C;-Cs) alkyl, or (C;-Cs)alkoxy, with the proviso that not more
than two substituents are other than alkyl, with the proviso that R; is phenoxy or
substituted phenoxy, only when R; and R4 are hydrogen or methyl, being the
same or different,

-6-
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(3) phenyl, benzyl, phenylethyl, or phenylpropyl optionally substituted on the
aromatic ring by one, two or three chloro, fluoro, trifluoromethyl, (C,-Cs)alkyl, or
(C,-Cy)alkoxy, with the proviso that not more than two substituents are other than
alkyl,

(4) cis-CH-CH_CH,_CHj,

(5) _(CH;);—_CH(OH)_CHs, or

(6) _(CH;);__CH-C(CHj3);; _C(L;)_R; taken together is (1) (C4-C7)cycloalkyl
optionally substituted by 1 to 3 (C;-Cs)alkyl,

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

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

(4) 3-thienyloxymethyl; M, is a-OH:B-Rs or a-Rsp-OH or a-OR;:B-Rs or o-Rs:[3-
OR;, wherein Rs is hydrogen or methyl, R; is an alcohol protecting group, and L,
is a-R3:B-Ry, a-Ry4:B-R3, or a mixture of a-Rj:B-Ry and a-R4:B-R;, wherein R; and
R, are hydrogen, methyl, or fluoro, being the same or different, with the proviso
that one of R3 and Ry is fluoro only when the other is hydrogen or fluoro,

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

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

ant
DNOHD OO

(d) optionally reacting the salt formed in step (c) with an acid to form the
compound of formula I.

See "393 patent at claim 1.
1L IDENTIFICATION OF PRIOR ART UNDER L. PAT. R. 3.3(a)

Watson relies on at least the following prior art in support of its invalidity contentions.
Watson reserves the right to rely upon additional prior art as discovery progresses, to the extent
not addressed herein. Watson further reserves the right to rely on all prior art cited or discussed
during the prosecution of any patent claiming priority to the 232 provisional application or the
999 provisional application, as well as any related patents and applications, and any prior art
identified in any other actions involving the patents-in-suit or related patents. Watson further

reserves the right to identify and rely on additional art or teachings within the art in the event that

-
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Watson’s evaluation of the prior art teachings is in any way contested, including to the extent
plaintiff seeks to claim an earlier priority date for the asserted claims.

Unless otherwise stated, it should be presumed that Watson intends to rely upon each
reference in its entirety to the extent relevant and/or appropriate, including references cited in
and/or referenced within the references identified below. Watson also incorporates, in full, all

prior art references cited in the 212, 033 and ’393 patents, their prosecution histories, and

related patents and applications and their prosecution histories.

8-
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Claims 1-22 of the ’393 patent are invalid as anticipated and/or obvious in view of at
least the following prior art references, which are exemplary of the state of the art at the time of
the filing of the 393 patent.

e U.S. Patent No. 6,765,117

e Moriarty et al,, The Intramolecular Asymmetric Pauson-Khan Cyclization as a
Novel and General Steroselective Route to Benzidindene Protacyclins: Synthesis
of UT-15 (Treprostinil) J. Org. Chemistry. 2004, 69(6), 1890-1902 (“Moriarty
2004”)

¢ Remodulin®

e Remodulin® Label

e Lin et al., Benzindene Prostaglandins. Synthesis of Optically Pure 15-Deoxy-U-
68,215 and Its Enantiomer via a Modified Intramolecular Wadsworth-Emmons-
Wittig Reaction, J. Org. Chemistry, 1987,52,5594-5601 (“Lin 19877)

e Aristoff et al., Total Synthesis of a Novel Antiulcer Agent via a Modification of
the Intramolecular Wadsworth-Emmons-Wittig Reaction, J. Am. Chem. SOC.
1985, 107, 7967-7974 (“Aristoff 1985”)

e McManus et al., Tetrazole Analogs of Plant Auxins, J. Org. Chemistry. 1959, 24,
1464-1467 (“McManus 1959”)

o Ege, S, Organic Chemistry Second FEdition, 543-547 (1989) (“Ege 1989")

e U.S. Patent Publication No. 2005/0085540 April 2005, Phares et al. (“Phares
2005”)

e U.S. Patent Publication No. 2005/0165110 July 2005, Wade et al. (“Wade 2005™)

e Japanese Patent App. No. 56-122328A, September 1981 (“Kawakami 19817)

e Arumugan et al., A New Purification Process for Pharmaceutical and Chemical
Industries, Organic Process Research & Development 2005, 9, 319-320
(“Arumugan 2005”)

e Yuetal, Novel Synthetic Route of a Pivotal Intermediate for the Synthesis of 1a-

Methyl Carbapenem Antibiotics, Organic Process Research & Development 2006,
10, 829-832 (“’Yu 2006”)

-10-
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Monson, ADVANCED ORGANIC SYNTHESIS, METHODS AND TECHNIQUES, 178-188
(1971) (“Monson 19717)

Harwood, Experimental organic chemistry: Principles and Practice, 127-134
(1989) (“Harwood 1989)

Eliel, STEREOCHEMISTRY OF ORGANIC COMPOUNDS, 322-325 (1994) (“Eliel
19947)

Jones, ORGANIC CHEMISTRY, 153-155 (2" ed. 2000) (“Jones 20007)
Sorrell, ORGANIC CHEMISTRY, 755-758 (1999) (“Sorrell 19997)

Pavia, INTRODUCTION TO ORGANIC LABORATORY TECHNIQUES, 648 (1998)
(“Pavia 19987)

Priscinzano, Piperidine Analogues of 1-[2-[Bis(4-fluorophenyl)methoxy]ethyl]-
4-(3-phenylpropyl)piperazine (GBR 12909): High Affinity Ligands for the
Dopamine Transporter, J. Med. Chem. 2002, 45, 4371-4374 (“Priscinzano 20027)

Ohno, Development of Dual-Acting Benzofurans for Thromboxane A2 Receptor
Antagonist and Prostacyclin Receptor Agonist: Synthesis, Structure-Activity
Relationship, and Evaluation of Benzofuran Derivatives, J. Med. Chem. 2005, 48,
5279-5294 (“Ohno 20057)

Burk, An Enantioselective  Synthesis of  (S)-(+)-3-Aminomethyl-5-
methylhexanoic Acid via Asymmetric Hydrogenation, J. Org. Chem. 2003, 68,
5731-5734 (“Burk 20037)

Wiberg, LABORATORY TECHNIQUE IN ORGANIC CHEMISTRY, 112 (1960) (“Wiberg
1960”)

Schoffstall, et al., MICROSCALE AND MINISCALE ORGANIC CHEMISTRY
LABORATORY EXPERIMENTS, 200-202 (2d ed.) (2004) (“Schoffstall 2004”)

The 2005 Physicians’ Desk Reference for Bicillin® L-A (penicillin G benzathine
suspension) (“PDR 2005 Bicillin® L-A”)

The references cited or disclosed during prosecution of the *393 patent

All references cited above for the *212 and *033 patents

I. EXPLANATION OF ANTICIPATION AND/OR OBVIOUSNESS UNDER
L. PAT. R. 3.3(b)
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As reflected below, all the asserted claims of the patents-in-suit are invalid under 35
U.S.C. §§ 102 and 103 as anticipated and/or obvious over the prior art, including the specific
references listed above and further discussed below. A patent is anticipated under § 102 when a
reference (1) discloses each and every element of the claimed invention, whether it does so
explicitly or inherently; and (2) enables one of ordinary skill in the art to make the invention
without undue experimentation. /n re Gleave, 560 F.3d 1331, 1334 (Fed. Cir. 2009). A patent
would have been obvious under § 103 if it claims “the predictable use of prior art elements

according to their established functions.” KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 401

(2007).
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C. Invalidity of the ’393 Patent

The 393 patent contains product-by-process claims that cover making treprostinil. The
focus of the invalidity analysis for a product-by-process claim is the product produced by the
claimed process. Amgen Inc. v. F. Hoffmann-La Roche, Ltd., 580 F.3d 1340, 1369-70 (Fed. Cir.
2009). The prior art does not need to teach the process limitations so long as the prior art

product is the same as the claimed product. /d. UTC asserts that Watson infringes claims 1-22
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of the 393 patent. As explained below, Watson hereby contends that all claims are invalid as
anticipated or obvious.

1. Claims 1-22 Of The *393 Patent Are Anticipated by the 117 patent,
Moriarty 2004, Remodulin®, and/or Phares 200S.

Claims 1-22 of the ’393 patent are invalid as anticipated by at least the 117 patent,
Moriarty 2004, UTC’s own Remodulin® drug product (first approved by the FDA in May 2002
and offered for sale to the public in 2002) and Phares 2005. In the case of product-by-process
claims, the focus of the anticipation analysis is the product produced by the claimed process. See
Amgen Inc., 580 F3d at 1369-70. Here, as explained in further detail below, the prior art
discloses the same product, treprostinil, or its pharmaceutically acceptable salt, as the claimed
product and thus anticipates the claims.

a. The’117 Patent

The 117 patent issued on July 20, 2004. As such, it is prior art under 35 US.C. §
102(b). The 117 patent is entitled “Process for Stereoselective Synthesis of Prostacyclin
Derivatives.” The face of the *117 patent indicates that it is assigned to UTC and includes one
inventor in common with the 393 patent (Raju Penmasta). The 117 patent is listed in the
Orange Book as covering Tyvaso® and Remodulin® (treprostinil) and claims the same
compound and its salt form as the 393 patent. *117 patent at col. 20, 1. 10—col. 21, 1. 12, claims
1-4. Where the *117 patent discloses each of the limitations of the asserted claims is included in
the chart below.

b. Moriarty 2004

Moriarty 2004 is a 2004 article published in the Journal of Organic Chemistry by the
named inventors of the 117 patent discussing the synthesis of UT-15 (treprostinil). As such, it is

prior art under 35 U.S.C. § 102(b). Similar to the disclosures of the 117 patent, Moriarty 2004
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discloses compound 7 (page 1892), the same compound that falls within the claimed compound

for all of the claims of the *393 patent.

O
; C 5
H(tx”J\/ u
44 B ¢

Moriarty 2004 discloses an improved “route for synthesis and subsequent manufacture of a
complex drug substance on a multikilogram scale.” Moriarty 2004 at Abstract. With the
exception of claims 2 and 10, there are no purity requirements in the asserted claims, and thus
those claims cannot be used to distinguish the prior art. See Cubist Pharm., Inc. v. Hospira, Inc.,
No. CA 12-367-GMS, 2014 WL 6968046, at ¥*19-20 (D. Del. Dec. 8, 2014). Claims 2 and 10
require a purity of the product of at least 99.5%, but Moriarty 2004 discloses that the compound
is produced with 99.7% purity (page 1902) and thus anticipates those claims. Where Moriarity
2004 discloses each of the limitations of the asserted claims is included in the chart below.

¢. Remodulin®

The treprostinil that was used in UTC’s commercial embodiment Remodulin®, first
approved, marketed, and sold to the public in 2002, with all its attributes and inherent qualities,
also anticipates the ’393 patent. Remodulin® was approved in 2002 and was publicly available
at least one year prior to the application of the 393 patent. See, e.g., Phares 2005 (disclosing the
availability of treprostinil sodium (Remodulin®) [0004]); see also Wade 2005 at [0021, 0024]
(disclosing treprostinil used in Remodulin® and its salt forms). As such, it is prior art under 35
U.S.C. § 102(b). According to its prescribing information, Remodulin® is a treprostinil sodium

having the following structural formula:
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OH

TIP3 54

Where Remodulin® discloses each of the limitations of the asserted claims is included in the
chart below.

d. Phares 2005

Phares 2005 is the publication of a patent application by Ken Phares and David Mottola,
which was assigned to UTC, and which published on April 21, 2005. As such, it is prior art
under 35 U.S.C. § 102(b). Phares 2005 also discloses the claimed compound of the *393 patent
in at least two salt forms and further discloses that the sodium salt of the compound is sold as
Remodulin®. Phares 2005 para. [0051]. Where Phares 2005 discloses each of the limitations of
the asserted claims is included in the chart below.

2. Claims 1-22 Would Have Been Obvious In View Of the Prior Art.

If the Court concludes that claims 1-22 are not anticipated, they are invalid as obvious to
a POSA in view of the prior art. As discussed above, claims 1-22 are product-by-process claims
directed to treprostinil or its pharmaceutically acceptable salt. The claimed process involves an
alkylation of triol compound to a benzindene nitrile compound, hydrolysis of the nitrile
compound, formation of a salt using “a base B,” and optionally reacting the salt with an acid to
form treprostinil. As noted above, in the case of a product-by-process claim, the focus of the
invalidity analysis is the product produced by the claimed process. See Amgen Inc., 580 F.3d at

1369-70. The prior art does not need to teach the process limitations so long as “the product in a
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product-by-process claim is the same as or obvious from a product of the prior art.” /d. at 1366.
Here, the prior art discloses obvious variations of the same product, treprostinil and the
pharmacologically acceptable salt form of treprostinil, as well as all of the process limitations.

As discussed in the anticipation section above, treprostinil and its pharmaceutically
acceptable salts as claimed in the *393 patent were well-known in the art at the time as of the
‘393 priority date. See Remodulin® product; the *117 patent, col. 20, 1. 10—col. 21, 1. 12;
Moriarty 2004 p. 1892 compound 7, p. 1902; Phares 2005 para. [0051]. As the applicants
conceded, treprostinil (the claimed product and active ingredient in Remodulin®) was well
known and first described in U.S. Pat. No. 4,306,075, which issued on December 15, 1981. ’393
patent, col. 1, lines 22-28. Indeed, the applicants further admitted that “[t]reprostinil, and other
prostacyclin derivatives have been prepared as described in Moriarty, et al in J. Org. Chem.
2004, 69, 1890-1902 ..., 6,765,117 and 6,809,223.” Id. An improved process for making
treprostinil is disclosed in U.S. Patent No. 4,668,814, which issued on May 26, 1987, and the
’117 patent discloses a further improved process for making treprostinil.

The prior art shows that it would have been well known to a POSA to synthesize
treprostinil via alkylation of benzindene triol followed by the hydrolysis of benzindene nitrile.
See *117 patent col. 20, 1. 10—col. 21, 1. 12; Moriarty 2004 p. 1892 compound 7, p. 1902. Such
alkylation reactions adding CICH,CN and then subsequent hydrolysis to the carboxylic acid
would have also been well-known in the art. See, e.g., Lin 1987 at p. 5595; Aristoff 1985 at p.
7971; McManus 1959 at pp. 1465-1467.

The prior art also teaches a POSA that the synthesis of treprostinil utilizing purification
by column chromatography. See *117 Patent col. 20, 1. 10—col. 21, 1. 12; Moriarty 2004 p. 1892

compound 7, p. 1902. The prior art further teaches that purification by chromatography is not
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favored for large-scale industrial production. See Monson 1971 p. 185; Arumugam 2005 p. 319;
Yu 2006 p. 832. The use of crystallization and recrystallization as a purification technique was
well-known. See e.g. Monson 1971 pp. 181-83; Harwood 1989 pp. 127-34; Pavia 1998 p. 648.
In fact, it was known since at least 1853 (from the work of Louis Pasteur) that carboxylate
ammonium salts are formed from adding a carboxylic acid with an amine, and that those salts
can be purified by recrystallization. See Eliel 1994 p. 322; see also Jones 2000 pp. 153-55;
Sorrell, 1999 pp. 755-58. Additionally, carboxylate ammonium salts are very common and well
known for use in drugs and drug targets, including diethanolamine salts. See e.g., Priscinzano
2002 pp. 4371-74; Ohno 2005 pp. 5279-94, compound 7; Burk 2003 pp. 5731-34; PDR 2005
Bicillin® L-A.

The prior art also teaches a POSA that treprostinil can be crystallized and that the
diethanolamine salt of treprostinil is particularly preferred. See Phares 2005 para. [00051],
figures 15-22; Moriarty 2004 p. 1892 compound 7, p. 1902. The prior art further discloses that
other physiologically acceptable salts of treprostinil include salts derived from bases, such as
ammonia, N-methyl-D-glucamine, magnesium, arginine and lysine. See Wade 2005 para.
[0024]. It was also known in the art that salts of treprostinil could be reacted with diluted HCI to
form treprostinil. See *117 Patent col. 20, 1. 10—col. 21, 1. 12; Moriarty 2004 p. 1892 compound
7, p. 1902. In view of the known fact that purification by chromatography is not favored for
large-scale industrial production, a POSA would have been motivated to address the problem by
applying an obvious form of purification, salt crystallization, to form known salt forms of

treprostinil.
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As discussed below in Watson’s invalidity charts, each step of independent claims 1 and
9 was known and disclosed in the prior art, and it would have been obvious to a POSA to
combine these well-known and standard steps to synthesize treprostinil.

Step (a) — Alkylation: The prior art discloses alkylation of benzindene triol with an
alkylating agent to produce benzindine nitrile. See *117 patent col. 20, 1. 10-col. 21, 1. 12;
Moriarty 2004 p. 1892 compound 7, p. 1902. Such alkylation reactions adding CICH,CN for
subsequent hydrolysis to the carboxylic acid were well-known in the art. See e.g., Lin 1987 p.
5595; Aristoff 1985 p. 7971; McManus 1959 pp. 1465-1467.

Step (b) — Hydrolysis: The prior art discloses the hydrolysis of benzindene nitrile. See
117 patent col. 20, 1. 10—col. 21, 1. 12; Moriarty 2004 p. 1892 compound 7, p. 1902. Such
alkylation reactions adding CICH,CN and then subsequent hydrolysis to the carboxylic acid
compound were well-known in the art. See e.g., Lin 1987 p. 5595; Aristoff 1985 p. 7971,
McManus 1959 pp. 1465-67.

Step (c) — formation of salt with base B: The prior art discloses the synthesis of
treprostinil.  As noted above, the prior art further describes the well-known technique of
purification by crystallization or recrystallization. See, e.g., Monson 1971 pp. 181-83; Harwood
1989 pp. 127-34; Pavia 1998 p. 648, Eliel 1994 p. 322; see also Jones 2000 pp. 153-55; Sorrell
1999 pp. 755-57; Priscinzano 2002 pp. 4371-74; Ohno 2005 pp. 5279-94, compound 7, Burk
2003 pp. 5731-34; PDR 2005 Bicillin® L-A. Moreover, the prior art teaches a POSA that
treprostinil can be crystallized, and that the diethanolamine salt of treprostinil is particularly
preferred. See Phares 2005 para. [00051], figures 15-22; Moriarty 2004 p. 1892 compound 7, p.

1902. The prior art also discloses that other physiologically acceptable salts of treprostinil
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include salts derived from bases, such as ammonia, N-methyl-D-glucamine, magnesium, arginine
and lysine. See Wade 2005 para. [0024].

Step (d) — optional reaction of the salt with acid to form the neutral compound: Step (d) is
optional, but the prior art teaches a POSA that salts of treprostinil could be reacted with diluted
HCI acid to form treprostinil. See *117 patent col. 20, 1. 10—col. 21, 1. 12; Moriarty 2004 p. 1892
compound 7, p. 1902. Therefore, it would have been obvious to react the salt formed during the
crystallization step with an acid to form treprostinil.

Indeed, Steps (c¢) and (d) of Claims 1 and 9 disclose standard well-known organic
chemistry techniques for purification of a carboxylic acid, such as treprostinil acid. The
formation of a carboxylate salt, by the addition of a weak base to a neutral carboxylic acid, and
the subsequent addition of a strong acid to regenerate carboxylic acid, as disclosed in steps (c)
and (d), was a well-known purification technique. Such techniques were included in
introductory organic chemistry textbooks, well before the December 17, 2007. For example,
Wiberg 1960, an organic chemistry lab textbook from 1960 states:

A typical example is the purification of a water-insoluble solid carboxylic

acid by dissolving it in sodium hydroxide solution, filtering, precipitating

the compound by the addition of acid. A similar procedure may be used

with amines: dissolve the compound in acid and precipitate it with a base.

These procedures usually work quite well in that they utilize a chemical

reaction to aid in separation from nonacidic or nonbasic impurities.
(Wiberg, 1960 p. 6); see also Schoffstall 2004 at pgs. 3-40 (describing an experiment in which
carboxylic acid is separated from neutral and basic organic compounds by conversion to a salt;
addition of an acid, such as HCI, then regenerates the carboxylic acid, which can then be filtered
or extracted into an organic solvent).

More specifically, contacting a carboxylic acid of a prostacyclin derivative, such as

treprostinil, with a base to form a salt, followed by the addition of a strong acid to regenerate the
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carboxylic acid, was well-known in the prior art. For example Phares 2005 discloses that the
preparation of treprostinil diethanolamine includes the step of adding and dissolving
diethanolamine (i.e., a base) to treprostinil that is dissolved in a 1:1 molar ratio mixture of
ethanol:water. (Phares 2005 p. 24). This treprostinil diethanolamine can be further precipitated
and purified to form the purer and more stable crystal form called "Form B." (/d. pp. 85-93). See
also Kawakami at pg. 6 (disclosing the preparation and use of dicyclohexylamine (i.e., a base) to
form a crystalline dicyclohexylamine salt of a methanoprostacyclin derivative, in order to purify
the methanoprostacyclin); Ege 1989 at pg. 8 (disclosing that sodium benzoate (i.e., a carboxylate
salt) can be converted back to benzoic acid (i.e., a carboxylic acid) by treatment with the acid
HCL. (/d. pg. 8).

Dependent claims 2 and 10 claim the product of claims 1 and 9, respectively, wherein the
purity of compound is at least 99.5%. These claims are rendered obvious for the same reasons as
stated above. Additionally, Moriarty 2004 discloses 99.7% purity for treprostinil. p. 1902.

Dependent claim 3 claims the product of claim 1, wherein the alkylating agent is
CI(CH2)wCN, Br(CH,)CN, or I(CH,),CN. This claim is rendered obvious for the same reasons
as above. Additionally, the prior art discloses that the alkylating agent is CICH,CN. See 117
patent col. 20, 1. 10—col. 21, 1. 12; Moriarty 2004 p. 1892 compound 7, p. 1902.

Dependent claim 4 claims the product of claim 1, wherein the base in step (b) is KOH or
NaOH. This claim is rendered obvious for the same reasons as above. Additionally, the prior art
discloses that the base in step (b) is KOH. See *117 patent col. 20, 1. 10—col. 21, 1. 12; Moriarty
2004 p. 1892 compound 7, p. 1902.

Dependent claim 5 claims the product of claim 1, wherein the base B in step (c) is

selected from the group consisting of ammonia, N-methylglucamine, procaine, tromethamine,
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magnesium, L-lysine, L-arginine, triethanolamine, and diethanolamine. This claim is rendered
obvious for the same reasons as above. Also, the claim includes commonly known and utilized
bases, and it would have been a matter of routine experimentation for a POSA to choose the
bases included. In particular, the prior art specifically discloses that physiologically acceptable
salts of treprostinil include salts derived from these bases. See Wade 2005 para. [0024].
Furthermore, the prior art also discloses that treprostinil can be crystallized and the
diethanolamine salt of treprostinil is particularly preferred. See Phares 2005 para. [0051]. Thus,
it would have been obvious for a POSA to choose a base that was already known to form a salt
with treprostinil.

Dependent claim 6 claims the product of claim 1, wherein the acid in step (d) is HCI or
H,S0,. This claim is rendered obvious for the same reasons as above. Additionally, the prior art
discloses salts of treprostinil could be reacted with diluted HCI to form treprostinil. See *117
patent col. 20, 1. 10—col. 21, 1. 12; Moriarty 2004 p. 1892 compound 7, p. 1902. Therefore, it
would have been obvious to react the salt formed during the crystallization step with diluted HCI
to form treprostinil.

Dependent claim 7 claims the product of claim 1, wherein Y, is —CH,CH,—; M, is a-
OH:B-H or a-H:B-OH; —C(L,)-R; taken together is —(CH;)sCHs; and w is 1. This claim is
rendered obvious for the same reasons as above.

Dependent claim 8 claims the product of claim 1, wherein the process does not include
purifying the compound of formula (III) produced in step (a). This claim is rendered obvious for
the same reasons as above.

Dependent claim 11 claims the product of claim 9, wherein the alkylating agent is

CICH,CN. This claim is rendered obvious for the same reasons as above. Additionally, the
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prior art discloses that the alkylating agent is CICH,CN. See *117 patent col. 20, 1. 10—col. 21, L.
12; Moriarty 2004 p. 1892 compound 7, p. 1902.

Dependent claim 12 claims the product of claim 9, wherein the base in step (b) is KOH.
This claim is rendered obvious for the same reasons as above. Additionally, the prior art
discloses that the base in step (b) is KOH. See *117 patent col. 20, 1. 10—col. 21, 1. 12; Moriarty
2004 p. 1892 compound 7, p. 1902.

Dependent claim 13 claims the product of claim 9, wherein the base B in step (c) is
selected from a group consisting of ammonia, N-methylglucamine, procaine, tromethamine,
magnesium, L-lysine, L-arginine, triethanolamine, and diethanolamine. This claim is rendered
obvious for the same reasons as above. Also, the claim includes commonly known and utilized
bases, and it would have been a matter of routine experimentation for a POSA to choose the
bases included. In particular, the prior art specifically teaches a POSA that physiologically
acceptable salts of treprostinil include salts derived from these bases. See Wade 2005 para.
[0024]. Furthermore, the prior art also discloses that treprostinil can be crystallized and the
diethanolamine salt of treprostinil is particularly preferred. See Phares 2005 para. [00051].
Thus, it would have been obvious for a POSA to choose a base that was already known, like
those listed in claim 13, to form a salt with treprostinil.

Claim 14 claims the product of claim 9, wherein the base B is diethanolamine. This claim
is rendered obvious for the same reasons as above. The prior art also discloses that treprostinil
can be crystallized and the diethanolamine salt of treprostinil is particularly preferred. See
Phares 2005 para. [00051]. Thus, it would have been obvious for a POSA to choose a base that

was already known to form a salt with treprostinil.
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Claim 15 claims the product of claim 9, wherein the acid in step (d) is HCl. This claim is
rendered obvious for the same reasons as above. Additionally the prior art discloses that salts of
treprostinil could be reacted with diluted HCI to form treprostinil. See *117 patent col. 20, 1. 10—
col. 21, 1. 12; Moriarty 2004 p. 1892 compound 7, p. 1902. Therefore, it would have been
obvious for a POSA to react the salt formed during the crystallization step with diluted HCI to
form treprostinil.

Dependent claim 16 claims the product of claim 9, wherein the process does not include
purifying the compound of formula (VI) produced in step (a). This claim is rendered obvious for
the same reasons as above.

Dependent claim 17 claims the product of claim 16, wherein the base B in step (¢) is
selected from a group consisting of ammonia, N-methylglucamine, procaine, tromethamine,
magnesium, L-lysine, L-arginine, triethanolamine, and diethanolamine. This claim is rendered
obvious for the same reasons as above. Also, the claim includes commonly known and utilized
bases, and it would have been a matter of routine experimentation for a POSA to choose the
bases included. In particular, the prior art specifically discloses that physiologically acceptable
salts of treprostinil include salts derived from these bases. See Wade 2005 para. [0024].
Furthermore, the prior art also discloses that treprostinil can be crystallized and the
diethanolamine salt of treprostinil is particularly preferred. See Phares 2005 para. [00051].
Thus, it would have been obvious for a POSA to choose a base that was already known to form a
salt with treprostinil.

Dependent claim 18 claims the product of claim 17, wherein the base B is
diethanolamine. This claim is rendered obvious for the same reasons as above. Further, the

prior art discloses that treprostinil can be crystallized, and that the diethanolamine salt of
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treprostinil is particularly preferred. See Phares 2005 para. [00051]. Thus, it would have been
obvious for a POSA to choose a base that was already known to form a salt with treprostinil.

Dependent claim 19 claims the product of claim 1, wherein the base in step (b) is KOH or
NaOH and wherein the base 13 in step (c) is selected from the group consisting of ammonia[,] N-
methyl glucamine, procaine, tromethanine, magnesium, L-lysine, L-arginine, triethanolamine,
and diethanolamine. This claim is rendered obvious for the same reasons as above.

Dependent claim 20 claims the product of claim 9, wherein the base in step (b) is KOH or
NaOH and wherein the base B in step (c) is selected from the group consisting of ammonia, N-
methylglucamine, procaine, tromethamine, magnesium, L-lysine, L-arginine, triethanolamine,
and diethanolamine. This claim is rendered obvious for the same reasons as above.

Dependent claim 21 claims the product of claim 1, wherein step (d) is performed. This
claim is rendered obvious for the same reasons as above.

Dependent claims 22 claims the product of claim 21, wherein the product comprises a
pharmaceutically acceptable salt formed from the product of step (d). This claim is rendered
obvious for the same reasons as above. Additionally, Moriarty 2004, on p. 1902 discloses that
“[cJompound 7 was identical in all respects to an authentic sample of UT-15" and as disclosed on
p. 1890, UT-15 is Remodulin (Treprostinil Sodium). Furthermore, the *117 patent teaches a
POSA the claimed compound in salt form. See 117 patent col. 20, 1. 10—col. 21, 1. 12. Phares
2005 further teaches a POSA the claimed compound in at least two salt forms and additionally
discloses that the sodium salt of the compound was being commercially sold as Remodulin®
which is an FDA approved treatment. Phares 2005 para. [0051].

Plaintiffs have not set forth any evidence of secondary considerations of non-

obviousness, and Watson is not aware of any such secondary considerations that, when
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considered with the evidence of obviousness, would warrant a finding of non-obviousness of the
claims of the ’393 patent. If UTC relies on any secondary considerations of non-obviousness,
Watson reserves the right to supplement its contentions.

As explained above, the claims would have been obvious in view of a host of prior art
references because the steps described in the claims were well-known procedures that would
have been obvious to apply. Consequently, there are numerous different combinations of these
prior art references and many exemplary references that teach each standard step. By way of
example, the following combinations render the asserted claims obvious:

e Moriarty 2004 in combination with Monson 1971, Eliel 1994, Kawakami 1981,
Ege 1989, and/or Phares 2005

e Moriarty 2004 in combination with Monson 1971, Jones 2000, and/or Wade 2005

e 117 patent in combination with Monson 1971, Eliel 1994, Kawakami 1981, Ege
1989, and/or Phares 2005

e 117 patent in combination with Monson 1971, Jones 2000, and/or Wade 2005

e Remodulin® in combination with Monson 1971, Eliel 1994, Kawakami 1981,
Ege 1989, and/or Phares 2005

e Remodulin® in combination with Monson 1971, Eliel 1994, Jones 2000 and/or
Wade 2005

e Moriarty 2004 and/or the *117 patent in combination with Phares 2005 and/or
Kawakami 1981

e Moriarty 2004 and/or the *117 patent in combination with Phares 2005 and/or

Kawakami 1981 and in further view Ege 1989
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A POSA would have been motivated to combine the teachings of these references with a
reasonable expectation of success in light of the fact that each of the references taught well
known synthesis techniques for the synthesis of compounds such as treprostinil. In addition,
Watson’s invalidity charts set forth where each prior art reference discloses the limitations of the
asserted claims.

Watson reserves the right to set forth additional such examples as discovery continues.

3. The 393 Patent Is Invalid For Obviousness-Type Double Patenting
Over the ’117 Patent.

The ’393 patent is invalid for obviousness-type double patenting over the 117 patent.
The doctrine of obviousness-type double patenting forbids obtaining more than one patent on the
same invention, and is grounded in Section 101 of the Patent Act. 35 U.S.C. § 101 (“Whoever
invents or discovers any new and useful process, machine, manufacture, or composition of
matter, . . . may obtain a patent therefor.”); see also In re Longi, 759 F.2d 887, 892 (Fed. Cir.
1985); Boehringer Ingelheim Int’l. GmbH v. Barr Labs., Inc., 592 F.3d 1340, 1346 (Fed. Cir.
2010); Eli Lilly & Co. v. Barr Labs., Inc., 251 F.3d 955, 967 (Fed. Cir. 2001). Through judicial
interpretation, “this prohibition has been extended to preclude a second patent on an invention
which ‘would have been obvious from the subject matter of the claims in the first patent, in light
of the prior art.”” Ortho Pharm. Corp. v. Smith, 959 F.2d 936, 940 (Fed. Cir. 1992) (quoting /n
re Longi, 759 F.2d at 893). Accordingly, a claim in an issued patent that is not “patentably
distinct” from an earlier issued claim in a separate patent is invalid for non-statutory double
patenting, so long as the patents have at least one common inventor. See, e.g., Eli Lilly & Co.,
251 F.3d at 970-71; Geneva Pharms., Inc. v. GlaxoSmithKline PLC, 349 F.3d 1373, 1377-78
(Fed. Cir. 2003); see also In re Hubbell, 709 F.3d 1140, 1145-46 (Fed. Cir. 2013) (requiring only

an “overlap in the inventors,” not “identity of inventors”); In re Longi, 759 F.2d at 892.
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An obviousness-type double patenting analysis begins by comparing the invention
defined by the properly construed claims of the earlier-expiring patent (the “reference claims”)
with the claims of the later-expiring patent in a manner analogous to an anticipation analysis
under 35 U.S.C. § 102 or an obviousness analysis under 35 U.S.C. § 103, except that the
reference claims rather than the patent disclosure are the subject of the comparison. See In re
Braithwaite, 379 F.2d 594, 597 n.4 (C.C.P.A. 1967). A later-expiring claim is invalid where the
alleged invention “would have been obvious to those of ordinary skill in the art at the time the
invention was made, taking into account the skill of the art and prior art other than the invention
claimed in the [reference] patent.” In re Longi, 759 F.2d at 893 (quoting /n re Zickendraht, 319
F.2d 225, 232 (C.C.P.A. 1963) (Rich, J,, concurring)). The supporting patent disclosures may be
relevant for interpreting the scope and meaning of the reference and rejected claims. /n re Vogel,
422 F.2d 438, 441-42 (C.C.P.A. 1970) (“[[T]he patent disclosure] may be used as a dictionary to
learn the meaning of terms in a claim™); see also Eli Lilly & Co. v. Teva Parenteral Medicines,
Inc., 689 F.3d 1368, 1378-79 (Fed. Cir. 2012); In re Avery, 518 F.2d 1228, 1232 (C.C.P.A.
1975); In re Zickendraht, 319 F.2d at 228.

Here, the *117 and 393 patents share at least one common inventor (Raju Penmasta) and
the same owner (United Therapeutics Corporation). The claims of the *117 patent are directed to
the same subject matter, treprostinil and its pharmacologically acceptable salt form. See *117
patent, claims 1-4. There should be no dispute that the claims of the *393 patent, like the claims
of the "117 patent, are also directed to the product treprostinil and its pharmacologically
acceptable salt form. See ’393 patent, claims 1-22. Any limitations not expressly claimed in the
117 patent would have been either inherent in the claims of the *117 patent or obvious to those

of ordinary skill in the art at the time the invention was made, taking into account the skill of the
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POSA and the prior art. Therefore, for the reasons explained in more detail above in the
anticipation and obviousness analyses, the 393 patent is invalid for obviousness type double
patenting over the *117 patent.

4. Claims 1-22 Of The *393 Patent Are Not Enabled Or Fail To Meet
The Written Description Requirement.

As discussed in the previous sections, it would have been obvious for a POSA to practice
the claimed invention by applying known procedures described in the prior art. But if plaintiff
contends that it would have required undue experimentation for a POSA to apply these prior art
procedures to obtain the claimed methods (for example it would have required undue
experimentation to find particular bases or a particular alkylating agent), the claims would then
be invalid for lack of an enabling description. To the extent that plaintiff contends that certain
bases or reaction conditions, for example, are unique and that undue experimentation would have
been required to practice the claimed method, the claims of the *393 patent are not enabled or fail
to meet the written description requirement. Moreover, to the extent that plaintiff takes a broad
claim construction position and asserts infringement of certain processes and resulting
intermediates—such as the use of intermediates or processes that are not sufficiently disclosed,
taught or claimed in the ’393 patent, including the intermediates and processes that are used to
make the treprostinil used in Watson’s ANDA product— the claims of the 393 patent are not

enabled and/or lack written description.
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C. The ’393 Patent

A product comprising a compound
of formula I

0 Yr—C—C——Rs

O{CH), COOH

or a pharmaceutically acceptable
salt thereof, wherein said product is
prepared by a process comprising
(a) alkylating a compound of
structure II with an alkylating agent
to produce a compound of formula
111,

o e o Ry

OH

(I

O{CH D, ON

wherein w=1, 2, or 3; Y, is trans-
CH=CH—, cis-CH=CH—, —
CHz(CHz)mf, or 7C5C7; m is 1,
2,0r3;R;is

(1) —C,Hy;—CHj3, wherein p is an
integer from 1 to 5, inclusive,

(2) phenoxy optionally substituted
by one, two or three chloro, fluoro,
trifluoromethyl, (C;-Cs) alkyl, or
(C1-Cy)alkoxy, with the proviso that
not more than two substituents are
other than alkyl, with the proviso
that Ry is phenoxy or substituted

117 patent at col. 20, 1. 10-col. 21, 1. 12, claims
1-4

Phares 2005 at pp. [0004], [0024], [0041-42],
[0051], [0085-93], [99], figures 15-22, claim 49
Remodulin®

Remodulin® Label

Moriarty 2004 at Abstract, pp. 1892, 1895,
compound 7, p. 1902

’075 patent at col. 14, 11. 5-43, Example 33
Wade 2005 at paras. [0021], [0024]

Kawakami 1981 at 6

Monson 1971 at pp. 181-183, 185

Eliel 1994 at p. 322

Jones 2000 at pp. 153-155

Lin 1987 at p. 5595

Aristoff 1985 at p. 7971

McManus 1959 at pp. 1465-1467

Ege 1989 at 8

Arumugan 2005 at p. 319

Yu 2006 at p. 832

Harwood 1989 at pp. 127-134

Pavia 1998 at p. 648

Sorrell 1999 at pp. 755-758

Priscinzano 2002 at pp. 4371-4374

Ohno 2005 at pp. 5279-5294, compound 7

Burk 2003 at pp. 5731-5734

Wiberg, 1960 p. 6

Schoffstall 2004 at 3-40

PDR 2005 Bicillin® L-A
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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,
trifluoromethyl, (C;-Cj)alkyl, or
(C1-Cy)alkoxy, with the proviso that
not more than two substituents are
other than alkyl,

(4) CiS-CH:CILCHziCH:J,,

(5) _(CHz)z_CH(OH)_CH3, or

(6) —(CHp);_CH-C(CH3);; —
C(L,)—R~ taken together is (1) (C4-
C;)cycloalkyl optionally substituted
by 1 to 3 (C,-Cs)alkyl;

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

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

(4) 3-thienyloxymethyl; M; is o-
OH:B-Rs or a-Rsp-OH or a-OR;:B-
Rs or a-Rs:B-OR,, wherein Rs is
hydrogen or methyl, R, is an
alcohol protecting group, and L, is
0-R3:B-R4, 0-R4:B-R3, or a mixture
of o-R3;B-Ry and a-Ry:PB-R;,
wherein R3 and R4 are hydrogen,
methyl, or fluoro, being the same or
different, with the proviso that one
of R; and Ry is fluoro only when
the other is hydrogen or fluoro, (b)
hydrolyzing the product of formula
III of step (a) with a base, (c)
contacting the product of step (h)
with a base B to form a salt of
formula I.

e C—0—Ry

M, L

ra O
ot and
HB
H

OFCH CO0Y

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

form the compound of formula L

The product of claim 1, wherein the
purity of compound of formula I in
said product is at least 99.5%.

See prior art cited above with respect to claim 1

The product of claim 1, wherein the
alkylating agent is CI(CH,),,CN,
Br(CH,),,CN, or I(CH;)/CN.

See prior art cited above with respect to claim 1

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

See prior art cited above with respect to claim 1

The product of claim 1, wherein the
base B in step (c) is selected from
the group consisting of ammonia,
N-methylglucamine, procaine,
tromethamine, magnesium, L-
lysine, L-arginine, triethanolamine,
and diethanolamine.

See prior art cited above with respect to claim 1

The product of claim 1, wherein the
acid in step (d) is HCI or H,SO,.

See prior art cited above with respect to claim 1

The product of claim 1, wherein Y;
is _CH,CH,_; M; is a-OH:B-H or
a-H:B-OH, _C(L.)-R;  taken
together is _(CH;)4CHj;; and wis 1.

See prior art cited above with respect to claim 1

The product of claim 1, wherein the
process does not include purifying
the compound of formula (II)
produced in step (a).

See prior art cited above with respect to claim 1

A product comprising a compound
having formula IV

()

COOI

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

’117 patent at col. 20, 1. 10-col. 21, 1. 12, claims
1-4

Phares 2005 at pp. [0004], [0024], [0041-42],
[0051], [0085-93], [99], figures 15-22, claim 49
Remodulin®

Remodulin® Label

Moriarty 2004 at Abstract, pp. 1892, 1895,
compound 7, p. 1902

’075 patent at col. 14, 1. 5-43, Example 33
Wade 2005 at paras. [0021], [0024]

Kawakami 1981 at 6

Monson 1971 at pp. 181-183, 185

Eliel 1994 at p. 322

Jones 2000 at pp. 153-155

Lin 1987 at p. 5595

Aristoff 1985 at p. 7971

McManus 1959 at pp. 1465-1467
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>

(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 IV, and

avy

coo® (d)
optionally reacting the salt formed
in step (c) with an acid to form the
compound of formula IV.

Ege 1989 at 8

Arumugan 2005 at p. 319

Yu 2006 at p. 832

Harwood 1989 at pp. 127-134
Pavia 1998 at p. 648

Sorrell 1999 at pp. 755-758
Priscinzano 2002 at pp. 4371-4374
Ohno 2005 at pp. 5279-5294, compound 7
Burk 2003 at pp. 5731-5734
Wiberg, 1960 p. 6

Schoffstall 2004 at 3-40

PDR 2005 Bicillin® L-A

10 | The product of claim 9, wherein the | e  See prior art cited above with respect to claim 9
purity of product of step (d) is at
least 99.5%.

11 | The product of claim 9, wherein the | ¢  See prior art cited above with respect to claim 9
alkylating agent is CICH,CN.

12 | The product of claim 9, wherein the | ¢  See prior art cited above with respect to claim 9
base in step (b) is KOH.

13 | The product of claim 9, wherein the | ¢  See prior art cited above with respect to claim 9

base B in step (c) is selected from a
group consisting of ammonia, N-
methylglucamine, procaine,
tromethamine, magnesium, L-
lysine, L-arginine, triethanolamine,
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and diethanolamine.

14

The product of claim 9, wherein the
base B is diethanolamine.

See prior art cited above with respect to claim 9

15

The product of claim 9, wherein the
acid in step (d) is HCIL.

See prior art cited above with respect to claim 9

16

The product of claim 9, wherein the
process does not include purifying
the compound of formula (VI)
produced in step (a).

See prior art cited above with respect to claim 9

17

The product of claim 16, wherein
the base B in step (c) is selected
from a group consisting of
ammonia, N-methylglucamine,
procaine, tromethamine,
magnesium, L-lysinc, L-arginine,
tricthanolamine, and
diethanolamine.

See prior art cited above with respect to claim 9

18

The product of claim 17, wherein
the base B is diethanolamine.

See prior art cited above with respect to claim 9

19

The product of claim 1, wherein the
base in step (b) is KOH or NaOH
and wherein the base 13 in step (c)
is selected from the group
consisting of ammonia. N-methyl
glucamine, procaine, tromethamine,
magnesium, L-lysine, L-arginine,
triethanolamine, and
diethanolamine.

See prior art cited above with respect to claim 1

20

The product of claim 9, wherein the
base in step (b) is KOH or NaOH
and wherein the base B in step (c)
is selected from the group
consisting of ammonia, N-
methylglucamine, procaine,
tromethamine, magnesium, L-
lysine, L-arginine, triethanolamine,
and diethanolamine.

See prior art cited above with respect to claim 9

21

The product of claim 1, wherein
step (d) is performed.

See prior art cited above with respect to claim 1

22

The product of claim 21, wherein
the product comprises a
pharmaceutically acceptable salt
formed from the product of step (d).

See prior art cited above with respect to claim 1
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Dated: December 11, 2015 CONNELL FOLEY LLP
Attorneys for Defendant Watson
Laboratories, Inc.

By:  /s/Liza M. Walsh
Liza M. Walsh

Of Counsel:

Michael K. Nutter (admitted pro hac vice)
Kurt A. Mathas (admitted pro hac vice)
WINSTON & STRAWN LLP

35 W. Wacker Drive

Chicago, IL 60601-9703

(312) 558-5600
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CERTIFICATION OF SERVICE

I certify that on the 11th day of December, 2015, a true and correct copy of the
foregoing, DEFENDANT WATSON LABORATORIES, INC.S INVALIDITY

CONTENTIONS was served upon the following counsel by e-mail:

William J. O’ Shaughnessy Douglas Carsten

MCCARTER & ENGLISH LLP WILSON SONSINT GOODRICH & ROSATI
Four Gateway Center 12235 El Camino Real

100 Mulberry Street Suite 200

Newark, New Jersey 07102 San Diego, California 92130

(973) 639-2094

Veronica S. Ascarrunz William C. Jackson

WILSON SONSINI GOODRICH & ROSATI BOIES, SCHILLER & FLEXNER LLP
1700 K Street, NW 5301 Wisconsin Avenue, NW
Suite 500 Washington, D.C. 20015

Washington, D.C. 20006

Attorneys for Plaintiff United Therapeutics Corporation

/s/Liza M. Walsh
Liza M. Walsh
lwalsh@connellfoley.com

Dated: December 11, 2015
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Atty. Dkt. No. 080618-1550

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Inventor Name: Hitesh BATRA

Title: AN IMPROVED PROCESS TO PREPARE
TREPROSTINIL, THE ACTIVE INGREDIENT IN
REMODULIN®

Application No.: 14/754932

Filing Date: 6/30/2015

Examiner: Yevgeny Valenrod

Art Unit: 1672

Confirmation No.: 1865

INFORMATION DISCLOSURE STATEMENT
UNDER 37 CFR §1.56

Mail Stop RCE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

Applicant submits herewith documents for the Examiner’s consideration in accordance

with 37 CFR §§1.56, 1.97 and 1.98.

Applicant respectfully requests that each listed document be considered by the Examiner
and be made of record in the present application and that an initialed copy of Form PTO/SB/08
be returned in accordance with MPEP §609.

The submission of any document herewith is not an admission that such document
constitutes prior art against the claims of the present application or that such document is
considered material to patentability as defined in 37 CFR §1.56(b). Applicants do not waive any

rights to take any action which would be appropriate to antedate or otherwise remove as a

4841-0849-2608.1 -1-
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Atty. Dkt. No. 080618-1550

competent reference any document submitted herewith, However, in accordance with MPEP §
609.04(a)(I), Applicant hereby states that for items for which the date of publication supplied
does not include the month of publication, the year of publication is sufficiently earlier than the
effective U.S. filing date and any foreign priority date so that the particular month of publication

is not in issue.

CONCISE EXPLANATION OF RELEVANCE

An invalidity contention filed against parent U.S. Patent 8,497,393 is filed with this

submission. Information not related to the ‘393 patent has been redacted.

TIMING OF THE DISCLOSURE
The listed document is being submitted in compliance with 37 CFR §1.97(b), before the

mailing of a first Office action after the filing of a RCE.

Although Applicant believes that no fee is required, the Commissioner is hereby
authorized to charge any additional fees which may be due to Deposit Account Number 19-0741.

Respectfully submitted,

Date Jan. 10, 2017 By /Stephen B. Maebius/
FOLEY & LARDNER LLP Stephen B. Maebius
Customer Number: 22428 Attorney for Applicant
Telephone:  (202) 672-5569 Registration No. 35,264

Facsimile: (202) 672-5399
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Inventor Name: Hitesh BATRA

Title: AN IMPROVED PROCESS TO PREPARE
TREPROSTINIL, THE ACTIVE INGREDIENT IN
REMODULIN®

Appl. No.: 14/754932

Appl. Filing Date: 6/30/2015

Examiner: Yevgeny Valenrod

Art Unit: 1672

Confirmation Number: 1865

REQUEST FOR CONTINUED EXAMINATION (RCE)
TRANSMITTAL

Mail Stop RCE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

This is a Request for Continued Examination (RCE) under 37 C.F.R. § 1.114 of the
above-identified application. This RCE and the enclosed items listed below are being filed prior
to the earliest of: (1) payment of the issue fee (unless a petition under 37 C.F.R. § 1.313 is
granted); (2) abandonment of the application; or (3) the filing of a notice of appeal to the U.S.
Court of Appeals for the Federal Circuit under 35 U.S.C. §141, or the commencement of a civil

action under 35 U.S.C. §145 or §146 (unless the appeal or civil action is terminated).

1. Submission required under 37 C.F.R. §1.114: (check items that apply)

a. Previously submitted:

4831-0479-0590.1
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Atty. Dkt. No. 080618-1550

[] Please enter and consider the amendment and/or reply previously filed on __.

[1] Please consider the Affidavit(s)/Declaration(s) previously filed on __ but not

considered.
[] Please consider the arguments in the Appeal Brief or Reply previously filed on __.

[ ] QOther Documents .

b. Enclosed are:
[] Amendment/Reply.
[1 Affidavit(s)/Declaration(s).
[X] Information Disclosure Statement.
[ X] Form PTO/SB/08 with copies of listed references.
[] PTO/SB/424 - Request for Prioritized Examination.
[1] Other Documents
Miscellaneous:

[] Suspension of action of the above-identified application is requested under 37

C.F.R. § 1.103(c) for a period of __ months.

4831-0479-0590.1
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Atty. Dkt. No. 080618-1550

The filing fee is calculated below at the large entity rate:

Claims as Previously Extra Claims Rate
Amended Paid For Present Fee Totals
RCE Fee 1.17(e): $1,700.0 = $1,700.00

0

Total Claims: 9 - 20 =0 X $80.00 = $0.00
Independents 1 - 3 =0 x  $420.00 = $0.00
First presentation of any Multiple Dependent Claims: + $780.00 = $0.00
CLAIMS FEE TOTAL: = §1,700.00

[ 1 Applicant hereby petitions for an extension of time under 37 C.F.R. §1.136(a) for the

total number of months checked below:

[ 1 Extension for response filed within the first month: $200.00 0 $0.00
[ 1 Extension for response filed within the second month: ~ $600.00 $0.00
[ 1 Extension for response filed within the third month:  $1,400.00 $0.00
[ 1 Extension for response filed within the fourth month: $2,200.00 $0.00
[ 1 Extension for response filed within the fifth month:  $3,000.00 $0.00
EXTENSION FEE SUBTOTAL: $0.00

EXTENSION FEE ALREADY PAID: - $0.00

EXTENSION FEE TOTAL $0.00

CLAIMS AND EXTENSION FEE TOTAL: $1,700.00

Prioritized Examination fee (Track I) under 37 C.F.R. § 1.17 (c) $0.00
Processing Fee (Track I) under 37 C.F.R. § 1.17 (i) $0.00

Publication Fee $0.00

[1] Suspension of action requested under 37 C.F.R. § 1.103(c) $0.00
TOTAL FEE: $1,700.00

The above-identified fees of $1,700.00 are being paid by credit card via EFS-Web.
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The Commissioner is hereby authorized to charge any additional fees which may be
required regarding this application under 37 C.F.R. §§ 1.16-1.17, or credit any overpayment, to
Deposit Account No. 19-0741. Should no proper payment be enclosed herewith, as by the credit
card payment instructions in EFS-Web being incorrect or absent, resulting in a rejected or
incorrect credit card transaction, the Commissioner is authorized to charge the unpaid amount to

Deposit Account No. 19-0741.

Please direct all correspondence to the undersigned attorney or agent at the address

indicated below.

Respectfully submitted,

Date Dec. 21,2016 By /Stephen B. Maebius/
FOLEY & LARDNER LLP Stephen B. Maebius
Customer Number: 22428 Attorney for Applicant
Telephone:  (202) 672-5569 Registration No. 35,264

Facsimile: (202) 672-5399
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Inventor Name: Hitesh BATRA

Title: AN IMPROVED PROCESS TO PREPARE
TREPROSTINIL, THE ACTIVE INGREDIENT IN
REMODULIN®

Application No.: 14/754932

Filing Date: 6/30/2015

Examiner: Yevgeny Valenrod

Art Unit: 1672

Confirmation No.: 1865

INFORMATION DISCLOSURE STATEMENT
UNDER 37 CFR §1.56

Mail Stop RCE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

Applicant submits herewith documents for the Examiner’s consideration in accordance

with 37 CFR §§1.56, 1.97 and 1.98.

Applicant respectfully requests that each listed document be considered by the Examiner
and be made of record in the present application and that an initialed copy of Form PTO/SB/08
be returned in accordance with MPEP §609.

The submission of any document herewith is not an admission that such document
constitutes prior art against the claims of the present application or that such document is
considered material to patentability as defined in 37 CFR §1.56(b). Applicants do not waive any

rights to take any action which would be appropriate to antedate or otherwise remove as a
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competent reference any document submitted herewith. However, in accordance with MPEP §
609.04(a)(1), Applicant hereby states that for items for which the date of publication supplied
does not include the month of publication, the year of publication is sufficiently earlier than the
effective U.S. filing date and any foreign priority date so that the particular month of publication

is not in issue.

CONCISE EXPLANATION OF RELEVANCE

Invalidity contentions filed against parent U.S. Patent 8,497,393 (“the ‘393 parent
patent™) and prior art mentioned therein are being filed in this submission. With respect to
certain invalidity contentions that contain “confidential” designations, those documents were
previously designated confidential at one time in the litigation, but they are no longer subject to

confidentiality, except where certain information has been redacted.

Recent Patent Owner documents are also being cited herein from the related proceeding
[PR2016-00006, Steadymed Ltd. (Petitioner), v. United Therapeutics Corporation (Patent
Owner), Case IPR2016-00006, US Patent 8,497,393, which involves the same ‘393 parent patent
of the above-captioned patent application. Although these documents were previously submitted,
the versions filed with this Statement are new versions of certain documents filed recently in the

IPR that have some information unredacted that was previously redacted in prior versions.

4851-3411-2830.1 2
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TIMING OF THE DISCLOSURE
The listed documents are being submitted in compliance with 37 CFR §1.97(b), before

the mailing of a first Office action after the filing of a RCE.

Although Applicant believes that no fee is required, the Commissioner is hereby
authorized to charge any additional fees which may be due to Deposit Account Number 19-0741.

Respectfully submitted,

Date Dec. 21, 2016 By /Stephen B. Maebius/
FOLEY & LARDNER LLP Stephen B. Maebius
Customer Number: 22428 Attorney for Applicant
Telephone:  (202) 672-5569 Registration No. 35,264

Facsimile: (202) 672-5399
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Date Submitted: December 21, 2016 A Unit 1672
(use as many sheels as necessary) Examiner Name Yevgeny Valenrod
\Sheet | 1 lof |3 Attorney Docket Number | 0806181550 y

U.S. PATENT DOCUMENTS

Document Number Pages, Columns, Lines,

Examiner | Cite 5 Publication Date Name of Patentee or Applicant of Where Relevant
Initials* | No." Number-Kind Code” (if MM-DD-YYYY Cited Document Passages or Relevant
known) Figures Appear

UNPUBLISHED U.S. PATENT APPLICATION DOCUMENTS
U.S. Patent Application

Pages, Columns, Lines,

Examiner | Cite Document Ciglg%c?:;;g;t Name of Patentee or Applicant of Where Relevant
Initials* No.’ Serial Number-Kind Code? Cited Document Passages or Relevant
; MM-DD-YYYY A
(if known) Figures Appear

FOREIGN PATENT DOCUMENTS

Pages, Columns, Lines,

Examiner | Cite | Foreign Pateng_Documth Publication Date Name of Patentee or Where Relevant
Initials* | No.' | Country Code™Number MM-DD-YYYY Applicant of Cited Documents Passages or Relevant
Kind Code” (if known) Figures Appear T°

NON PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
item (book, magazine, journal, serial, symposium, catalog, etc.) date, page(s), volume-issue T
number(s), publisher, city and/or country where published.

E1 Petitioner's Demonstratives filed November 28, 2016, in Steadymed Ltd. (Petitioner), v. United
Therapeutics Corporation (Patent Owner), Case IPR2016-00006, US Patent 8,497,393.

Examiner | Cite
Initials* No.

E2 | Patent Owner Response to Petition filed November 23, 2016, in Steadymed Ltd. (Petitioner), v. United
Therapeutics Corporation (Patent Owner), Case IPR2016-00006, US Patent 8,497,393, with Redacted
Exhibits 2006, 2020, 2022, 2058 and 2059 filed November 23, 2016, 1151 pages.
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Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
item (book, magazine, journal, serial, symposium, catalog, etc.) date, page(s), volume-issue T
number(s), publisher, city and/or country where published.

E3 | Patent Owner Demonstratives filed November 23, 2016, in Steadymed Ltd. (Petitioner), v. United
Therapeutics Corporation (Patent Owner), Case IPR2016-00006, US Patent 8,497,393, 62 pages.
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E4 | Decision Redacted Institute of Inter Partes Review dated November 23, 2016, in Steadymed Ltd.
(Petitioner), v. United Therapeutics Corporation (Patent Owner), Case IPR2016-00006, US Patent
8,497,393, 53 pages.

E5 | Service copy of Third Party Submission dated October 16, 2016, filed but not entered in US
14/754,932 on October 16, 2016, with 6 indicated attachments, 822 pages.

E6 | Redacted Defendant Sandoz Inc.'s Invalidity Contentions dated February 5, 2015, United Therapeutics
Corporation (Plaintiff) v. Sandoz Inc. (Defendant), In The United States District Court for the District of
New Jersey, Civil Action No. 3:14-cv-5499(PGH)(LHG), 90 pages.

E7 | Defendant Sandoz Inc.'s Invalidity Contention Charts dated February 5, 2015, United Therapeutics
Corporation (Plaintiff) v. Sandoz Inc. (Defendant), In The United States District Court for the District of
New Jersey, Civil Action No. 3:14-cv-5499(PGH)(LHG), 189 pages.

E8 | Defendant Actavis Laboratories FL, Inc. Preliminary Invalidity Contentions, dated August 30, 2016,
United Therapeutics Corporation, and Supernus Pharmaceuticals, Inc., (Plaintiff) v. Actavis
Laboratonies FL, Inc., (Defendant), In The United States District Court for the Distritc of New Jersey,
Civil Action No. 3:16-cv-01816-PGS-LHG, Civil Action No. 3:16-cv-03642-PGS-LHG, 330 pages, (see
particularly pages 18-20, 42-62 and 269-280).

E9 | Exhibit G, Invalidity Claim Chart for the ‘393 patent, January 12, 2015, 66 pages.

E10 | Defendant Teva Pharmaceuticals USA, Inc.'s Amended Non-Infringement and Invalidity Contentions,
dated April 24, 2015, United Therapeutics Corporation (Plaintiff) v. Teva Pharmaceuticals USA, Inc.
(Defendant), In The United States District Court for the District of New Jersey, Civil Action No. 3:14-cv-
05498(PGS)(LHG), 94 pages, (see particularly pages 22-54).

E11 | Arumugan et al., “A New Purification Process for Pharmaceutical and Chemical Industries,” Organic
Process Research & Development, 2005, 9:319-320.

E12 | Burk et al., “An Enantioselective Synthesis of (S)-(+)-3-Aminomethyl-5-methylhexanoic Acid via
Asymmetric Hydrogenation,” J. Org. Chem., 2003, 68:5731-5734.

E13 | Eliel et al., Stereochemistry of Organic Compounds, 1994, 322-325.

E14 | Harwood et al., Experimental organic chemistry: Principles and Practice, 1989, 127-134.

E15 | Jones, Maitland Jr., Organic Chemistry, 2™ Ed., 2000, 153-155.

E16 | Lin et al., “Benzindene Prostaglandins. Synthesis of Optically Pure 15-Deoxy-U-68,215 and Its
Enantiomer via a Modified Intramolecular Wadsworth-Emmons-Wittig Reaction,” J. Org. Chem., 1987,
52:5594-5601.

E17 | McManus et al., “Tetrazole Analogs of Plant Auxins,” J. Org. Chem., 1959, 24:1464-1467.

E18 | Monson, Richard S., Advanced Organic Synthesis, Methods and Techniques, 1971, 178-188.
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E19 | Ohno et al., “Development of Dual-Acting Benzofurans for Thromboxane A2 Receptor Antagonist and
Prostacyclin Receptor Agonist: Synthesis, Structure-Activity Relationship, and Evaluation of
Benzofuran Derivatives,” J. Med. Chem., 2005, 48:5279-5294.

E20 | Olmsted lil et al., Chemistry, The Molecular Science, Mosby-Year Book, Inc., Chapter 10 “Effects of
Intermolecular Forces,” 1994, 428-486.

E21 | Pavia et al., Introduction to Organic Laboratory Techniques, First Edition, 1998, 648.

E22 | Physicians’ Desk Reference, 59 Edition, 2005, for Bicillin® L-A (penicillin G benzathine suspension), 5
pages.

E23 | Priscinzano et al., “Piperidine Analogues of 1-[2-[Bis(4-fluorophenyl)methoxylethyl]-4-(3-
phenylpropyl)piperazine (GBR 12909): High Affinity Ligands for the Dopamine Transporter,” J. Med.
Chem., 2002, 45:4371-4374.

E24 | REMODULIN® label, 2014, 17 pages.

E25 | Schoffstall, et al., Microscale and Miniscale Organic Chemistry Laboratory Experiments, 2004, 2™ Ed.,
200-202.

E26 | Sorrell, Thomas N., Organic Chemistry, 1999, 755-758.

E27 | Wiberg, Laboratory Technigue in Organic Chemistry, 1960, 112.

E28 | Yu et al., “Novel Synthetic Route of a Pivotal Intermediate for the Synthesis of 13-Methyl Carbapenem
Antibiotics,” Organic Process Research & Development, 2006,10:828-832.
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