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No. 23-2254
In the Anited States Court of Appeals for the Fedeval Cirvcuit

MERCK SHARP & DOHME B.V., MERCK SHARP & DOHME, LLC,
Plaintiffs-Appellees,

0.

AUROBINDO PHARMA USA, INC., AUROBINDO PHARMA LTD., USV PRIVATE
LIMITED, GLAND PHARMA LIMITED, MANKIND PHARMA LTD., LIFESTAR
PHARMA LLC, FRESENIUS KABI USA, LLC, DR. REDDY’S LABORATORIES, INC.,
DR. REDDY’S LABORATORIES, LTD., SUN PHARMACEUTICAL INDUSTRIES, INC.,
SUN PHARMACEUTICAL INDUSTRIES LIMITED, SANDOZ INC., LEK
PHARMACEUTICALS, D.D., MYLAN API US LLC, MYLAN PHARMACEUTICALS
INC., MYLAN INC., EUGIA PHARMA SPECIALTIES LIMITED,
Defendants-Appellants,

LUPIN LTD., LUPIN PHARMACEUTICALS, INC., LUPIN INC.,
TEVA PHARMACEUTICALS USA, INC.,
Defendants.

Appeal from the U.S. District Court for the District of New Jersey, No.
2:20-cv-02576 (Consolidated), Hon. Claire Cecchi

CORRECTED NON-CONFIDENTIAL OPENING BRIEF FOR THE

APPELLANTS

Eric T. Werlinger Deepro R. Mukerjee
Timothy H. Gray Lance A. Soderstrom
KATTEN MUCHIN ROSENMAN LLP KATTEN MUCHIN ROSENMAN LLP
1919 Pennsylvania Ave. NW 50 Rockefeller Plaza

Suite 800 New York, NY 10020
Washington, DC 20006 (212) 940-6330
(202) 625-3500 deepro.mukerjee@katten.com

Counsel for Mylan Inc., Mylan Pharms. Inc., and Mylan API US LLC
(Additional counsel on the signature block)

November 9, 2023
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PATENT CLAIMS AT ISSUE
U.S. Patent No. RE44,733 E: Claims 4, 12, and 21 (Appx00069-00070)

4. A 6-mercapto-cyclodextrin derivative according to claim 1
selected from the group consisting of:

6-per-deoxy-6-per-(2-carboxyethyl)thio-y-cyclodextrin;

6-per-deoxy-6-per-(3-carboxypropyl)thio-y-cyclodextrin;

6-per-deoxy-6-per-(4-carboxyphenyl)thio-y-cyclodextrin;

6-per-deoxy-6-per-(4-carboxyphenylmethyl)thio-y-cyclodextrin;

6-per-deoxy-6-per-(2-carboxypropyl)thio-y-cyclodextrin; and

6-per-deoxy-6-per-(2-sulfoethyl)thio-y-cyclodextrin;

or a pharmaceutically acceptable salt thereof.

12.  6-Per-deoxy-6-per-(2-carboxyethyl)thio-y-cyclodextrin, sodium
salt.

21. A method for reversal of drug-induced neuromuscular block in
a subject, which comprises parenterally administering to said subject an
effective amount of 6-per-deoxy-6-per-(2-carboxyethyl)thio-y-cyclodextrin,

sodium salt.
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FORM 9. Certificate of Interest Form 9 (p. 1)
July 2020

UNITED STATES COURT OF APPEALS
FOR THE FEDERAL CIRCUIT

CERTIFICATE OF INTEREST

Case Number 9493.9954

Short Case Caption MERCK SHARP & DOHME B.V. et al. v. AUROBINDO PHARMA USA, INC. et al.

Filing Party/Entity pEFENDANT-APPELLANT GLAND PHARMA LIMITED

Instructions: Complete each section of the form. In answering items 2 and 3, be
specific as to which represented entities the answers apply; lack of specificity may
result in non-compliance. Please enter only one item per box; attach
additional pages as needed and check the relevant box. Counsel must

immediately file an amended Certificate of Interest if information changes. Fed.
Cir. R. 47.4(b).

I certify the following information and any attached sheets are accurate and
complete to the best of my knowledge.

Date: 10/24/2023 Signature: VY7~

Name: Matthew T. Wilkerson

il
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Document: 52 Page: 4

Filed: 11/09/2023

1ii

FORM 9. Certificate of Interest Form 9 (p. 2)
July 2020
1. Represented 2. Real Party in 3. Parent Corporations
Entities. Interest. and Stockholders.
Fed. Cir. R. 47.4(a)(1). Fed. Cir. R. 47.4(a)(2). Fed. Cir. R. 47.4(a)(3).
Provide the full names of | Provide the full names of | Provide the full names of
all entities represented all real parties in interest | all parent corporations
by undersigned counsel in | for the entities. Do not for the entities and all
this case. list the real parties if publicly held companies
they are the same as the | that own 10% or more
entities. stock in the entities.
[] None/Not Applicable [] None/Not Applicable
Gland Pharma lelted _ Parent: Fosun Pharma Industrial Pte. Ltd.
] Additional pages attached

CONFIDENTIAL MATERIAL REDACTED
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FORM 9. Certificate of Interest Form 9 (p. 3)
July 2020

4. Legal Representatives. List all law firms, partners, and associates that (a)
appeared for the entities in the originating court or agency or (b) are expected to
appear in this court for the entities. Do not include those who have already
entered an appearance in this court. Fed. Cir. R. 47.4(a)(4).

O None/Not Applicable [l Additional pages attached
Former employee of ArentFox Schiff LLP not expected to appear in this court for the
Arun J. Mohan ey entity

not expected to appear in this court for the

James S. Richter Parnter, Midlige Richter LLC

entity

5. Related Cases. Provide the case titles and numbers of any case known to be
pending in this court or any other court or agency that will directly affect or be
directly affected by this court’s decision in the pending appeal. Do not include the
originating case number(s) for this case. Fed. Cir. R. 47.4(a)(5). See also Fed. Cir.
R. 47.5(b).

None/Not Applicable [0  Additional pages attached

6. Organizational Victims and Bankruptcy Cases. Provide any information
required under Fed. R. App. P. 26.1(b) (organizational victims in criminal cases)
and 26.1(c) (bankruptcy case debtors and trustees). Fed. Cir. R. 47.4(a)(6).

None/Not Applicable [0  Additional pages attached

v
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FORM 9. Certificate of Interest Form 9 (p. 1)
March 2023

UNITED STATES COURT OF APPEALS
FOR THE FEDERAL CIRCUIT

CERTIFICATE OF INTEREST

Case Number 92(023-2954

Short Case Caption Merck Sharp & Dohme B.V. v. Aurobindo Pharma USA, Iy
Filing Party/Entity SV Private Limited

Instructions:

1. Complete each section of the form and select none or N/A if appropriate.

2. Please enter only one item per box; attach additional pages as needed, and
check the box to indicate such pages are attached.

3. In answering Sections 2 and 3, be specific as to which represented entities
the answers apply; lack of specificity may result in non-compliance.

4. Please do not duplicate entries within Section 5.

5. Counsel must file an amended Certificate of Interest within seven days after
any information on this form changes. Fed. Cir. R. 47.4(c).

I certify the following information and any attached sheets are accurate and
complete to the best of my knowledge.

Date: 10/24/2023 Signature: /s/ Robert L. Florence

Name: Robert L. Florence
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Form 9 (p. 2)

FORM 9. Certificate of Interest
March 2023

1. Represented
Entities.
Fed. Cir. R. 47.4(a)(1).

2. Real Party in
Interest.
Fed. Cir. R. 47.4(a)(2).

3. Parent Corporations
and Stockholders.
Fed. Cir. R. 47.4(a)(3).

Provide the full names of
all entities represented by
undersigned counsel in
this case.

Provide the full names of
all real parties in interest
for the entities. Do not list
the real parties if they are
the same as the entities.

None/Not Applicable

Provide the full names of
all parent corporations for
the entities and all
publicly held companies
that own 10% or more
stock in the entities.

None/Not Applicable

USV Private Limited

O

Additional pages attached

vi
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FORM 9. Certificate of Interest Form 9 (p. 3)
March 2023

4. Legal Representatives. List all law firms, partners, and associates that (a)
appeared for the entities in the originating court or agency or (b) are expected to
appear in this court for the entities. Do not include those who have already entered
an appearance in this court. Fed. Cir. R. 47.4(a)(4).

O None/Not Applicable O Additional pages attached
Edward J. Dauber Robert J. Fettweis Karen L. Carroll, formerly of
Greenberg Dauber Epstein & Tucker Fleming Ruvoldt PLLC Parker Poe Adams & Bernstein LLP

Micheal L. Binns, formerly of
Parker Poe Adams & Bernstein

5. Related Cases. Other than the originating case(s) for this case, are there
related or prior cases that meet the criteria under Fed. Cir. R. 47.5(a)?

Yes (file separate notice; see below) [ No [0 N/A (amicus/movant)

If yes, concurrently file a separate Notice of Related Case Information that complies
with Fed. Cir. R. 47.5(b). Please do not duplicate information. This separate
Notice must only be filed with the first Certificate of Interest or, subsequently, if
information changes during the pendency of the appeal. Fed. Cir. R. 47.5(b).

6. Organizational Victims and Bankruptcy Cases. Provide any information
required under Fed. R. App. P. 26.1(b) (organizational victims in criminal cases)
and 26.1(c) (bankruptcy case debtors and trustees). Fed. Cir. R. 47.4(a)(6).

None/Not Applicable O Additional pages attached

vii
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FORM 9. Certificate of Interest Form 9 (p. 1)
March 2023

UNITED STATES COURT OF APPEALS
FOR THE FEDERAL CIRCUIT

CERTIFICATE OF INTEREST

Case Number 92(023-2954

Short Case Caption Merck Sharpe & Dohme B.V. v. Aurobindo Pharma USA, §

Filing Party/Entity Sun Pharmaceuticals Industries, Inc. and Sun Pharmaceuticals Industries Limited

Instructions:

1. Complete each section of the form and select none or N/A if appropriate.

2. Please enter only one item per box; attach additional pages as needed, and
check the box to indicate such pages are attached.

3. In answering Sections 2 and 3, be specific as to which represented entities
the answers apply; lack of specificity may result in non-compliance.

4. Please do not duplicate entries within Section 5.

5. Counsel must file an amended Certificate of Interest within seven days after
any information on this form changes. Fed. Cir. R. 47.4(c).

I certify the following information and any attached sheets are accurate and
complete to the best of my knowledge.

Date: 10/24/2023 Signature: /s/ Charles B. Klein

Name: Charles B. Klein

viii
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FORM 9. Certificate of Interest

Document: 52  Page: 10

Filed: 11/09/2023

Form 9 (p. 2)
March 2023

1. Represented
Entities.
Fed. Cir. R. 47.4(a)(1).

2. Real Party in
Interest.
Fed. Cir. R. 47.4(a)(2).

3. Parent Corporations
and Stockholders.
Fed. Cir. R. 47.4(a)(3).

Provide the full names of
all entities represented by
undersigned counsel in
this case.

Provide the full names of
all real parties in interest
for the entities. Do not list
the real parties if they are
the same as the entities.

None/Not Applicable

Provide the full names of
all parent corporations for
the entities and all
publicly held companies
that own 10% or more
stock in the entities.

None/Not Applicable

Sun Pharmaceuticals Industries, Inc.

Sun Pharmaceuticals Industries
Limited

O

X

Additional pages attached
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FORM 9. Certificate of Interest Form 9 (p. 3)
March 2023

4. Legal Representatives. List all law firms, partners, and associates that (a)
appeared for the entities in the originating court or agency or (b) are expected to
appear in this court for the entities. Do not include those who have already entered
an appearance in this court. Fed. Cir. R. 47.4(a)(4).

O None/Not Applicable O Additional pages attached
Charles B. Klein Winston & Strawn LLP
Jovial Wong Winston & Strawn LLP

5. Related Cases. Other than the originating case(s) for this case, are there
related or prior cases that meet the criteria under Fed. Cir. R. 47.5(a)?

O Yes (file separate notice; see below) No [ NJ/A (amicus/movant)

If yes, concurrently file a separate Notice of Related Case Information that complies
with Fed. Cir. R. 47.5(b). Please do not duplicate information. This separate
Notice must only be filed with the first Certificate of Interest or, subsequently, if
information changes during the pendency of the appeal. Fed. Cir. R. 47.5(b).

6. Organizational Victims and Bankruptcy Cases. Provide any information
required under Fed. R. App. P. 26.1(b) (organizational victims in criminal cases)
and 26.1(c) (bankruptcy case debtors and trustees). Fed. Cir. R. 47.4(a)(6).

None/Not Applicable O Additional pages attached




Case: 23-2254  Document: 52 Page: 12  Filed: 11/09/2023

FORM 9. Certificate of Interest Form 9 (p. 1)
March 2023

UNITED STATES COURT OF APPEALS
FOR THE FEDERAL CIRCUIT

CERTIFICATE OF INTEREST

Case Number 92(023-29254

Short Case Caption Merck Sharp & Dohme B.V. v. Aurobindo Pharma USA, Inc.

Flllng Party/E Iltlty Aurobindo Pharma USA, Inc., Aurobindo Pharma, Ltd. and Eugia Pharma Specialties Ltd.

Instructions:

1. Complete each section of the form and select none or N/A if appropriate.

2. Please enter only one item per box; attach additional pages as needed, and
check the box to indicate such pages are attached.

3. In answering Sections 2 and 3, be specific as to which represented entities
the answers apply; lack of specificity may result in non-compliance.

4. Please do not duplicate entries within Section 5.

5. Counsel must file an amended Certificate of Interest within seven days after
any information on this form changes. Fed. Cir. R. 47.4(c).

I certify the following information and any attached sheets are accurate and
complete to the best of my knowledge.

Date: 10/24/2023 Signature: /s/ R Touhey Myer

Name: R Touhey Myer

xi
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FORM 9. Certificate of Interest

Document: 52  Page: 13

Filed: 11/09/2023

Form 9 (p. 2)
March 2023

1. Represented
Entities.
Fed. Cir. R. 47.4(a)(1).

2. Real Party in
Interest.
Fed. Cir. R. 47.4(a)(2).

3. Parent Corporations
and Stockholders.
Fed. Cir. R. 47.4(a)(3).

Provide the full names of
all entities represented by
undersigned counsel in
this case.

Provide the full names of
all real parties in interest
for the entities. Do not list
the real parties if they are
the same as the entities.

None/Not Applicable

Provide the full names of
all parent corporations for
the entities and all
publicly held companies
that own 10% or more
stock in the entities.

0 None/Not Applicable

IAurobindo Pharma USA, Inc.

Aurobindo Pharma Ltd.

Aurobindo Pharma Ltd.

Eugia Pharma Specialties, Ltd.

Aurobindo Pharma Ltd. and
Mviyes Pharma Ventures Private Limited

O

xii

Additional pages attached
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FORM 9. Certificate of Interest Form 9 (p. 3)
March 2023

4. Legal Representatives. List all law firms, partners, and associates that (a)
appeared for the entities in the originating court or agency or (b) are expected to
appear in this court for the entities. Do not include those who have already entered
an appearance in this court. Fed. Cir. R. 47.4(a)(4).

None/Not Applicable O Additional pages attached

5. Related Cases. Other than the originating case(s) for this case, are there
related or prior cases that meet the criteria under Fed. Cir. R. 47.5(a)?

O Yes (file separate notice; see below) No [0 NJ/A (amicus/movant)

If yes, concurrently file a separate Notice of Related Case Information that complies
with Fed. Cir. R. 47.5(b). Please do not duplicate information. This separate
Notice must only be filed with the first Certificate of Interest or, subsequently, if
information changes during the pendency of the appeal. Fed. Cir. R. 47.5(b).

6. Organizational Victims and Bankruptcy Cases. Provide any information
required under Fed. R. App. P. 26.1(b) (organizational victims in criminal cases)
and 26.1(c) (bankruptcy case debtors and trustees). Fed. Cir. R. 47.4(a)(6).

None/Not Applicable O Additional pages attached

xiii
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FORM 9. Certificate of Interest Form 9 (p. 1)
March 2023

UNITED STATES COURT OF APPEALS
FOR THE FEDERAL CIRCUIT

CERTIFICATE OF INTEREST

Case Number 923.9954

Short Case Caption Merck Sharp & Dohme B.V. v. Aurobindo Pharma USA, Iy
Filing Party/Entity \ylan API US LLC, Mylan Pharmaceuticals Inc., and Mylan Inc.

Instructions:

1. Complete each section of the form and select none or N/A if appropriate.

2. Please enter only one item per box; attach additional pages as needed, and
check the box to indicate such pages are attached.

3. In answering Sections 2 and 3, be specific as to which represented entities
the answers apply; lack of specificity may result in non-compliance.

4. Please do not duplicate entries within Section 5.

5. Counsel must file an amended Certificate of Interest within seven days after
any information on this form changes. Fed. Cir. R. 47.4(c).

I certify the following information and any attached sheets are accurate and
complete to the best of my knowledge.

Date: 10/24/2023 Signature: /s/ Deepro R. Mukerjee

Name: Deepro R. Mukerjee

Xiv
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FORM 9. Certificate of Interest

Document: 52

Page: 16

Filed: 11/09/2023

Form 9 (p. 2)
March 2023

1. Represented
Entities.
Fed. Cir. R. 47.4(a)(1).

2. Real Party in
Interest.
Fed. Cir. R. 47.4(a)(2).

3. Parent Corporations
and Stockholders.
Fed. Cir. R. 47.4(a)(3).

Provide the full names of
all entities represented by
undersigned counsel in
this case.

Provide the full names of
all real parties in interest
for the entities. Do not list
the real parties if they are
the same as the entities.

None/Not Applicable

Provide the full names of
all parent corporations for
the entities and all
publicly held companies
that own 10% or more
stock in the entities.

[0 None/Not Applicable

Mylan API US LLC (n/k/a Apicore US
LLC)

4C Pharma Holdings LLC

Mylan Pharmaceuticals Inc.

Mylan Inc.

Mylan Inc.

Viatris Inc.*

*Viatris is a publicly held company, and no other publicly
held company owns 10% or more of Viatris's stock

O

Additional pages attached

XV
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FORM 9. Certificate of Interest Form 9 (p. 3)
March 2023

4. Legal Representatives. List all law firms, partners, and associates that (a)
appeared for the entities in the originating court or agency or (b) are expected to
appear in this court for the entities. Do not include those who have already entered
an appearance in this court. Fed. Cir. R. 47.4(a)(4).

O None/Not Applicable O Additional pages attached

Arnold B. Calmann (Saiber LLC) Shannon M. Bloodworth (Perkins Coie |Christopher J. Marth (Perkins Coie LLP)
LLP)

Jakob B. Halpern (Saiber LLC) Brandon M. White (Perkins Coie LLP) | Emily J. Greb (Perkins Coie LLP)

Catherine Soliman (Saiber LLC) |Bryan D. Beel (Perkins Coie LLP)

5. Related Cases. Other than the originating case(s) for this case, are there
related or prior cases that meet the criteria under Fed. Cir. R. 47.5(a)?

O Yes (file separate notice; see below) No [ NJ/A (amicus/movant)

If yes, concurrently file a separate Notice of Related Case Information that complies
with Fed. Cir. R. 47.5(b). Please do not duplicate information. This separate
Notice must only be filed with the first Certificate of Interest or, subsequently, if
information changes during the pendency of the appeal. Fed. Cir. R. 47.5(b).

6. Organizational Victims and Bankruptcy Cases. Provide any information
required under Fed. R. App. P. 26.1(b) (organizational victims in criminal cases)
and 26.1(c) (bankruptcy case debtors and trustees). Fed. Cir. R. 47.4(a)(6).

None/Not Applicable O Additional pages attached

XVi
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FORM 9. Certificate of Interest Form 9 (p. 1)
March 2023

UNITED STATES COURT OF APPEALS
FOR THE FEDERAL CIRCUIT

CERTIFICATE OF INTEREST

Case Number 92023-2954

Short Case Caption Merck Sharp & Dohme B.V. v. Aurobindo Pharma USA, Inc.

Filing Party/Entity py. Reddy's Laboratories, Inc.; Dr. Reddy's Laboratories, Ltd.

Instructions:

1. Complete each section of the form and select none or N/A if appropriate.

2. Please enter only one item per box; attach additional pages as needed, and
check the box to indicate such pages are attached.

3. In answering Sections 2 and 3, be specific as to which represented entities
the answers apply; lack of specificity may result in non-compliance.

4. Please do not duplicate entries within Section 5.

5. Counsel must file an amended Certificate of Interest within seven days after
any information on this form changes. Fed. Cir. R. 47.4(c).

I certify the following information and any attached sheets are accurate and
complete to the best of my knowledge.

Date: 10/24/2023 Signature: /s/ Brian Burgess

Name: Brian Burgess

XVii
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FORM 9. Certificate of Interest

Document: 52 Page: 19

Filed: 11/09/2023

Form 9 (p. 2)
March 2023

1. Represented
Entities.
Fed. Cir. R. 47.4(a)(1).

2. Real Party in
Interest.
Fed. Cir. R. 47.4(a)(2).

3. Parent Corporations
and Stockholders.
Fed. Cir. R. 47.4(a)(3).

Provide the full names of
all entities represented by
undersigned counsel in
this case.

Provide the full names of
all real parties in interest
for the entities. Do not list
the real parties if they are
the same as the entities.

None/Not Applicable

Provide the full names of
all parent corporations for
the entities and all
publicly held companies
that own 10% or more
stock in the entities.

0 None/Not Applicable

Dr. Reddy's Laboratories, Inc.

Dr. Reddy's Laboratories, Ltd.

Dr. Reddy's Laboratories, Ltd.

Dr. Reddy's Laboratories, S.A.

O

XViil

Additional pages attached



Case: 23-2254  Document: 52 Page: 20 Filed: 11/09/2023

FORM 9. Certificate of Interest Form 9 (p. 3)
March 2023

4. Legal Representatives. List all law firms, partners, and associates that (a)
appeared for the entities in the originating court or agency or (b) are expected to
appear in this court for the entities. Do not include those who have already entered
an appearance in this court. Fed. Cir. R. 47.4(a)(4).

O None/Not Applicable Additional pages attached

5. Related Cases. Other than the originating case(s) for this case, are there
related or prior cases that meet the criteria under Fed. Cir. R. 47.5(a)?

O Yes (file separate notice; see below) No [ NJ/A (amicus/movant)

If yes, concurrently file a separate Notice of Related Case Information that complies
with Fed. Cir. R. 47.5(b). Please do not duplicate information. This separate
Notice must only be filed with the first Certificate of Interest or, subsequently, if
information changes during the pendency of the appeal. Fed. Cir. R. 47.5(b).

6. Organizational Victims and Bankruptcy Cases. Provide any information
required under Fed. R. App. P. 26.1(b) (organizational victims in criminal cases)
and 26.1(c) (bankruptcy case debtors and trustees). Fed. Cir. R. 47.4(a)(6).

None/Not Applicable O Additional pages attached

X1X
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UNITED STATES COURT OF APPEALS
FOR THE FEDERAL CIRCUIT

Merck Sharp & Dohme B.V. v. Aurobindo Pharma USA, Inc., No. 2023-2254

Certificate of Interest

4. Legal Representatives (continued from page 3):
¢ Goodwin Procter LLP:
o Elaine Herrmann Blais
o Molly R. Grammel
o Kathleen McGuinness
o Thomas V. McTigue IV
o Lauren E. Jackson
o Alexandra D. Valenti
o James Breen
o Madeline R. DiLascia
e Hill Wallack LLP:
o Eric I. Abraham

o Nakul Y. Shah*

* Denotes that attorney is no longer with listed firm

XX
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FORM 9. Certificate of Interest Form 9 (p. 1)
March 2023

UNITED STATES COURT OF APPEALS
FOR THE FEDERAL CIRCUIT

CERTIFICATE OF INTEREST

Case Number 92023-2954

Short Case Caption Merck Sharp & Dohme B.V. v. Aurobindo Pharma USA, Inc.
Filing Party/Entity Fresenius Kabi USA, LLC

Instructions:

1. Complete each section of the form and select none or N/A if appropriate.

2. Please enter only one item per box; attach additional pages as needed, and
check the box to indicate such pages are attached.

3. In answering Sections 2 and 3, be specific as to which represented entities
the answers apply; lack of specificity may result in non-compliance.

4. Please do not duplicate entries within Section 5.

5. Counsel must file an amended Certificate of Interest within seven days after
any information on this form changes. Fed. Cir. R. 47.4(c).

I certify the following information and any attached sheets are accurate and
complete to the best of my knowledge.

Date: 10/24/2023 Signature: /s/ Brian Burgess

Name: Brian Burgess

XX1



Case: 23-2254

FORM 9. Certificate of Interest

Document: 52

Page: 23

Filed: 11/09/2023

Form 9 (p. 2)
March 2023

1. Represented
Entities.
Fed. Cir. R. 47.4(a)(1).

2. Real Party in
Interest.
Fed. Cir. R. 47.4(a)(2).

3. Parent Corporations
and Stockholders.
Fed. Cir. R. 47.4(a)(3).

Provide the full names of
all entities represented by
undersigned counsel in
this case.

Provide the full names of
all real parties in interest
for the entities. Do not list
the real parties if they are
the same as the entities.

None/Not Applicable

Provide the full names of
all parent corporations for
the entities and all
publicly held companies
that own 10% or more
stock in the entities.

0 None/Not Applicable

Fresenius Kabi USA, LL.C

Parent: Fresenius SE & Co.

O

Additional pages attached

XXi1
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FORM 9. Certificate of Interest Form 9 (p. 3)
March 2023

4. Legal Representatives. List all law firms, partners, and associates that (a)
appeared for the entities in the originating court or agency or (b) are expected to
appear in this court for the entities. Do not include those who have already entered
an appearance in this court. Fed. Cir. R. 47.4(a)(4).

O None/Not Applicable Additional pages attached

5. Related Cases. Other than the originating case(s) for this case, are there
related or prior cases that meet the criteria under Fed. Cir. R. 47.5(a)?

O Yes (file separate notice; see below) No [ NJ/A (amicus/movant)

If yes, concurrently file a separate Notice of Related Case Information that complies
with Fed. Cir. R. 47.5(b). Please do not duplicate information. This separate
Notice must only be filed with the first Certificate of Interest or, subsequently, if
information changes during the pendency of the appeal. Fed. Cir. R. 47.5(b).

6. Organizational Victims and Bankruptcy Cases. Provide any information
required under Fed. R. App. P. 26.1(b) (organizational victims in criminal cases)
and 26.1(c) (bankruptcy case debtors and trustees). Fed. Cir. R. 47.4(a)(6).

None/Not Applicable O Additional pages attached

xxiii
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UNITED STATES COURT OF APPEALS
FOR THE FEDERAL CIRCUIT
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INTRODUCTION

This appeal presents a straightforward question of statutory
construction: When is a reissue patent “issued”? This answer matters
because the Patent Act refers to “the date the patent is issued” to determine
a patent term extension (PTE) under 35 U.S.C. § 156(c). (Emphasis added.)
Here, determining the issue date of RE44,733 (the 733 patent) is dispositive
of whether the patent is expired, and whether Merck may continue to block
generic sugammadex products from entering the market.!

The answer is simple. The Patent Act states all patents “issue”
following a notice of allowance by the PTO and the payment of an “issue
fee” by the applicant. 35 U.S.C. § 151. Once that happens, a signed and sealed
version of the patent “shall be issued” and recorded by the PTO. Id. § 153.
The date reflected in the PTO’s records corresponds to the “issue date”
displayed in bold print on the cover of every certified copy of a patent.

Nothing in § 156 disturbs this common-sense understanding. And nowhere

1 Plaintiffs-Appellees are collectively referred to as “Merck.” Unless
otherwise noted, reference to “Merck” includes Merck’s predecessor(s)-in-
interest. Defendants-Appellants are collectively referred to as “Defendants,”
with the exception of Teva Pharmaceuticals USA, Inc., which does not join
this brief.
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in the Patent Act has Congress provided a special definition of “issue” for
reissue patents like the '733 patent. To the contrary, the reissue-specific
provisions of the Act confirm that reissue patents “issue” just like an original
patent. Id. §§ 251(b), 252. This comports with over 100 years of precedent
confirming that reissue patents are distinct legal instruments and the
surrendered patents that precede them are “void ab initio” —subject only to
limited, statutory exceptions that do not apply here. Fresenius USA, Inc. v.
Baxter Int’l, Inc., 721 F.3d 1330, 1346 (Fed. Cir. 2013) (collecting cases).

Here, the '733 patent “issued” on January 28, 2014. Appx00056. Using
that issue date, it is undisputed that the "733 patent expired no later than
December 14, 2022. Appx03071.

But the district court took a different approach. Siding with Merck, it
said a reissue patent is not “issued” on the day the PTO issued it. Rather, the
district court read into the statute a fiction that appears nowhere in the
language of the Patent Act: that a reissue patent “inherits” the issue date of
the surrendered patent from which it derived. It accordingly deemed the
733 patent “issued” on December 30, 2003 —the issue date of the
surrendered patent preceding the 733 patent—and thus declared the 733

patent does not expire until January 27, 2026. In doing so, the district court



Case: 23-2254  Document: 52 Page: 45 Filed: 11/09/2023

achieved what it believed to be the “remedial” purpose of § 156: affording
Merck the maximum possible patent term.

This is wrong. If Congress wanted a reissue patent to inherit a
surrendered patent’s issue date, it would have said so explicitly. But it
didn’t. The law presumes Congress has always been aware of the long-held
understanding that reissue patents are distinct instruments and that
surrendered patents are “dead” upon the reissue. Yet, despite awareness of
this fact for well over a century, Congress has chosen to craft only narrow
exceptions that target known ramifications of the rule. For example,
Congress explicitly allowed for the continuation of certain infringement
actions that would otherwise die along with the original patent. 35 U.S.C.
§ 252. Significantly, however, Congress did not provide for special treatment
of reissue patents in the § 156 extension process ushered in via the Hatch-
Waxman Act in 1984 — despite awareness of how existing precedent would
impact the framework it created.

Under settled rules of construction, the district court should have
treated Congress’s silence as a deliberate decision to treat all patents as
“issued” on their actual issue date. Instead, the district court derived a

purpose-driven rule principally from 35 U.S.C. §§ 251 and 252. But neither
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provision purports to redefine “issued” as applied to reissue patents.
Instead, they provide express and narrow exceptions to the general rule that
a surrendered patent is “dead” upon reissue. This Court said as much in
Fresenius. The district court’s attempt to infer a much broader rule from these
provisions cannot be squared with the statutory text or key interpretative
canons. It also leads to an incoherent reading of the Patent Act that produces
inconsistent applications of § 156.

Deference under Skidmore v. Swift & Co., 323 U.S. 134 (1944), cannot
save the district court’s judgment. Deference should not apply at all because
the statutory text is clear. Moreover, the PTO has not articulated any
interpretation of § 156 to which a court could defer —and certainly not the
type of thorough, consistent, and persuasive interpretation sufficient to
merit Skidmore deference. Rather, the PTO has adopted only a set of
conflicting, inconsistent, and ever-changing conclusions on how to treat
reissue patents in the patent-term-extension process. Even if one were to
glean an interpretation of § 156 from these actions, it’s not one worthy of
deference.

Simply put, no one would reasonably understand the 733 patent to

have been issued on December 30, 2003 —almost a decade before Merck even



Case: 23-2254  Document: 52 Page: 47 Filed: 11/09/2023

filed for the patent. To hold otherwise, as the district court did, requires
jettisoning basic precepts of English and long-standing canons of statutory
construction, and replacing them with purposivism. But that’s not how
Courts construe statutes. Properly understood, the "733 patent—the only
barrier to low-cost generic sugammadex products entering the market—is
expired. The district court’s decision to the contrary is untenable and should
be reversed.
JURISDICTIONAL STATEMENT

This Court has jurisdiction pursuant to 28 U.S.C. § 1295(a)(1). The
district court entered final judgment against the Defendants on June 29, 2023.
Appx00001-00008. Defendants timely filed their notice of appeal on July 24,
2023. Appx03704-03715.

STATEMENT OF THE ISSUES

When is a reissue patent “issued” for purposes of calculating a patent

term extension under 35 U.S.C. § 156?

STATEMENT OF THE CASE
A. Bridion®, the 340 Patent, and the 733 Patent.

The material facts of this case are undisputed. Appx00011.
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Sugammadex is the active ingredient in Bridion®, which is used to
reverse a neuromuscular blockade induced by rocuronium and vecuronium
in general anesthesia. Appx03068. Merck first obtained claims covering
sugammadex through U.S. Patent No. 6,670,340 (the "340 patent). Entitled
“6-Mercapto-Cyclodextrin Derivatives: Reversal Agents For Drug-Induced
Neuromuscular Block,” the '340 patent issued from U.S. Patent Application
No. 10/148,307 (filed November 23, 2000) (the 307 application) and claimed
priority to European Patent Application No. 99309558 (filed November 29,
1999). Appx03064.

The PTO issued the "340 patent on December 30, 2003, and it was
originally set to expire on January 27, 2021. Appx03065. The "340 patent had
nine claims covering a group of compounds that included sugammadex and
methods for using compounds including sugammadex. Appx06871-06872.
Claim 4 recited a genus consisting of sugammadex and five other
compounds, as well as their pharmaceutically acceptable salts.2 Appx06872.

A few months after the 340 patent issued, on April 13, 2004, Merck

filed an investigational new drug (IND) application for sugammadex

2 The patent referred to sugammadex by its chemical name: 6-per-deoxy-6-
per-(2-carboxyethyl)thio-y-cyclodextrin.
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sodium. Appx03066. After several years, Merck filed a new drug application
(NDA) for Bridion on October 31, 2007. Appx03066-03067. The FDA
approved the application on December 15, 2015. Appx03067. Bridion
launched in the United States in January 2016. Id.

In March 2012 —eight years after it filed its IND and nearly five years
after it filed its NDA —Merck applied for a reissue patent to correct “errors”
made by Merck in the ‘340 patent. U.S. Patent Application No. 13/432,742
(Mar. 28, 2012) (the 742 application). This application resulted in the
issuance of the 733 patent and the cancellation of the ’340 patent.
Appx03064. The '742 application claimed priority to the same US and
European applications as the ‘307 application. But it had a distinct
prosecution history, which involved several rejections. Appx05098-05103;
Appx05723-05727. At the end of the prosecution, the PTO issued a new
notice of allowance on the 742 application, Appx06268, and Merck paid a
new issue fee. Appx06277-06280. The "733 patent issued thereafter, bearing
an “Issue Date” of January 28, 2014, on its front cover. The cover from a

certified copy of the "733 patent is displayed in full on the next page.
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The "733 patent issued with all nine claims that appeared in the "340
patent. It also added 12 new claims directed to narrower species of the genus
to which sugammadex belongs. Of those, claims 12 and 21 are relevant here.
Claim 12 claims a sodium salt of sugammadex, while claim 21 claims a
method for reversing neuromuscular blocks using an effective amount of the
same sodium salt of sugammadex.

B. Merck Files for a Patent Term Extension.

About two months after regulatory approval, in February 2016, Merck
applied for a patent term extension under 35 U.S.C. § 156. Appx03067-03068.
Section 156(c) requires that a term extension be limited to the “regulatory
review period for the approved product” that “occurs after the date the
patent is issued.” The “regulatory review period” is calculated from the
testing and approval phases for the drug product. 35 U.S.C. § 156(g)(1). Only
half of the days in the testing phase are counted, but all the days in the
approval phase are counted. Id. § 156(c)(2); see also 37 C.F.R. §1.775. The
applicant must subtract from this calculation any days in the testing or
approval phase preceding issuance of the patent. 35 U.S.C. § 156(c); see also
37 C.F.R. §1.775(d)(1)(i). Finally, a patent term extension is capped at a

maximum of five years, and is further limited such that the remaining term
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of the patent plus the extension cannot exceed 14 years after FDA approval
of the patented product. 35 U.S.C. § 156(g)(6)(A); id. § 156(c)(3).

In its application, Merck identified the "733 patent as the patent for
which it sought PTE. Appx06284. It confirmed the '733 patent was a reissue
of the '340 patent. Appx06284-06285. Merck also identified the “issue” date

of both patents:

U.S. PATENT NO.: RE44,733

INVENTORS: Minggiang Zhang, Ronald Palin, and David Jonathan Bennett

ISSUE DATE:
FOR REISSUE PATENT (U.S. Patent No. RE44,733): January 28, 2014
FOR ORIGINAL PATENT (U.S. Patent No. 6,670,340): December 30, 2003

EXPIRATION DATE: January 27, 2021
Appx06290.
Despite admitting that the “issue date” for the 733 patent was January
28, 2014, Merck requested the maximum available five-year patent term
extension based on the issue date of the surrendered '340 patent, which
would result in a modified expiration date of January 27, 2026. Appx06302.
In calculating the length of extension claimed, Merck subtracted “0 days”

from the regulatory review period for Bridion because that “is the number

10
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of days in the testing and approval phases on or before the issuance of the
original U.S. Patent No. 6,670,340 on December 30, 2003, which was reissued
as U.S. Patent No. RE44,733 patent on January 28, 2014.” Appx06303.
Merck’s application identified both original claims (including claim 4) and
new claims (including claims 12 and 21) as covering sugammadex.
Appx06293-06297. Merck also relied upon “Claim 4 of the reissued 733
patent (and claim 4 of the original 340 patent)” to demonstrate the manner
in which at least one patent claim read on Bridion. Appx06293-06294.

Based upon Merck’s representations, the FDA determined the total
length of the regulatory review period for Bridion to be 4,265 days, with
1,297 days accruing in the testing phase and 2,968 days in the approval
phase. Using those values, the PTO calculated a potential period of extension
of 3,617 days. Appx06815-06816. The PTO then calculated the extension like
Merck, using the issue date of the "340 patent, not the '733 patent. Id.
However, the PTO did not explain why it used the "340 patent’s issue date.
Id; see also Appx03380 (65:22-24); Appx03383 (68:6-7) (Merck conceding the
PTO did not provide an explanation).

These calculations are all undisputed, though the key presumption

upon which they are based (the correct issue date) is contested. The parties

11
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agree that, if the "340 patent’s issue date is applied, the 733 patent would
expire on January 27, 2026. Appx03071. Similarly, the parties agree, had the
PTO used January 28, 2014, as the issue date for the "733 patent, Merck would
have been entitled to only 686 days of patent term extension. Id. This would
mean the "733 patent expired on December 14, 2022. Id.

C.  Procedural History.
1.  Pretrial Proceedings.

Defendants filed abbreviated new drug applications seeking FDA
approval for generic sugammadex products. Merck sued, ultimately
asserting claims 4, 12, and 21 of the "733 patent. The various actions against
Defendants were eventually consolidated. Appx00083-00084. Initially,
Defendants asserted additional theories of noninfringement and invalidity.
But as the case moved closer to trial, they all stipulated to infringement and
focused their case on a single invalidity theory: the 733 patent is expired
because PTE was improperly calculated. See 35 U.S.C. § 282(c).

The parties” dispute distilled to a question of statutory construction:
When was the "733 patent “issued” for purposes of calculating a patent term
extension under 35 U.S.C. § 156? See Appx00025-00027. Both sides either

stipulated to or did not dispute the key factual predicates of this question—

12
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including (importantly) the appropriate patent term extension and
corresponding expiration date under each parties” proposed construction.
Appx00013.

Defendants urged a plain-meaning construction of “issued,” under
which the 733 patent “issued” on January 28, 2014 —the date reflected on
the front cover of the patent and in the PTO’s public records. Defendants
argued that this understanding comported with the text of §156, other
relevant provisions of the Patent Act, and precedent from the Supreme Court
and this Court.

Conversely, Merck argued that “issued” could not be defined as
applied to a reissue patent by looking at the 733 patent or § 156. Instead,
Merck emphasized § 252, which states that a reissue patent “shall have the
same effect and operation in law, on the trial of actions for causes thereafter
arising, as if the same had been originally granted in such amended form.”
As Merck saw things, the interpretative question here arose at “trial” of a
cause of action under the "733 patent. So, to give the patent that same effect
and operation as if it had been originally granted in amended form, the court
must deem the 733 patent “issued” on the date of the original (and

surrendered) "340 patent—December 30, 2003. To support this legal fiction,

13
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Merck pointed to § 251, which says the PTO “shall . . . reissue the patent” —
i.e., the surrendered 340 patent. It further pointed to various purported
policies of the PTO to support this construction, asserting that its preferred

outcome was compelled by Skidmore deference.

2. The District Court’s Opinion.

Though the material facts were not disputed, the district court held a
one-day bench trial to take testimony on the PTO’s practices and policies
related to patent term extensions on reissue patents. Following post-trial
briefing, the district court issued a decision siding with Merck. It agreed with
Merck’s construction of the word “issued” as applied to reissue patents. And
it further concluded that the PTO had a practice of deeming reissue patents
as issued on the date of the original patent for purposes of calculating patent
term extensions, and that this practice merited Skidmore deference.

Starting with statutory construction, the district court observed that
§ 156 “does not...expressly address the treatment of patents that are
reissued.” Appx00026. So it spent relatively little time analyzing the text of
this operative provision and, instead, focused almost exclusively on the texts

of §§ 251 and 252. The district court held that, under § 251, the PTO does “not

/

issue a new patent” upon reissue, but rather “’reissue[s] the [original]

14
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patent.”” Appx00030 (quoting § 251); see also Appx00034 (“[TThe question
presented is simply how to treat the reissued patent in this cause of action
arising after reissue.”). Observing further that reissue patents inherit ““the

1777

unexpired part of the term of the original patent,’” the district court
construed § 251 as “treat[ing] the reissued patent not as an entirely new
patent with a new term, but as an amended version of the original that takes
on the original’s term.” Appx00031 (quoting § 251). It criticized Defendants’
position, stating it “would overlook the dependency of the reissue’s term on
the original’s term, and the relationship between the two.” Appx00031.
Turning to § 252, the district court zeroed in on the requirement that
““every reissued patent shall have the same effect and operation in law, on
the trial of actions for causes thereafter arising, as if the same had been
originally granted in such amended form.”” Appx00032 (quoting § 252). By
its lights, this case was “a trial of a cause arising after reissue,” so the district
court needed to “give the ['733 patent] ‘the same effect and operation in
law ...as if [it] had been originally granted in such amended form.””

Appx00032 (quoting § 252). This meant giving the "733 patent the benefit of

the "340 patent’s issue date. Appx00032-00033.

15
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Defendants argued that the quoted sentence from § 252 provided for
the effect of continuity on certain causes of action and did not impact the
outside-of-litigation calculation of a patent term extension. Criticizing this
position, the district court separately highlighted that § 252 “also provides
that “the reissued patent, to the extent that its claims are substantially
identical with the original patent, shall constitute a continuation thereof and
have effect continuously from the date of the original patent.”” Appx00037
(quoting § 252). It held that, because claim 4 of the "340 patent appeared
unamended in the "733 patent, “imposing [the '733 patent’s] issue date on
Claim 4 for purposes of patent term extension would be inconsistent with
§ 252’s command to give substantially identical claims continuous effect
‘from the date of the original patent.”” Appx0037 (quoting § 252).

The district court pointed to perceived “absurd results” and policy
concerns to support its construction of §156. It noted that difference in
timing of when a patentee seeks (and the PTO approves) a reissue patent
could have drastic consequences on how much of an extension a patentee
might receive—a result that the district court believed Congress did not
intend. Appx00039-00040. The district court also noted that its construction

comported with the so-called “remedial” purpose of the Hatch-Waxman Act

16
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(and § 156 in particular): “to achieve restoration for time lost to extensive
FDA review.” Appx00041-00045.

Lastly, the district court noted that, were § 156 deemed ambiguous, the
PTO had articulated an interpretation of the statute as applied to reissue
patents that warranted Skidmore deference. Looking principally to the PTO’s
Manual of Patent Examining Procedure, Appx00046-00047, the district court
gleaned a policy of “treat[ing] the claims in a reissue application “as if they
had the same effective filing date as the original patent’ because ‘a reissue
patent replaces the original patent, and thus is merely continuing the patent
privilege of the original patent as opposed to being an independent (regular)
patent with its own privilege (and its own term).”” Appx00047 (quoting
MPEP § 1440). The district court candidly noted that “the MPEP did not have
a specific provision applying this overarching policy to reissued patents
seeking term extension at the time Merck sought PTE.” Appx00048.

Nevertheless, it concluded that the PTO understood § 156 to allow
granting extensions on reissue patents based upon the surrendered patent’s
issue date. Appx00048-00049. The district court pointed to prior instances in
which the PTO granted extensions on reissue patents using the surrendered

patent’s issue date, as well as the PTO’s later enactment of MPEP § 2766.

17
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Originally promulgated in 2020 (years after Merck obtained its extension),
the first incarnation of § 2766 recognized that, when a reissue patent is
issued, “the original patent, by operation of law, no longer exists.” MPEP
§ 2766 (2020).3 It therefore called for the transfer of documents regarding
PTE from the original patent file to the reissue patent file once a reissue
patent has issued. Id. There was no substantive statement about how to
determine PTE for a reissue patent. Id. Only in 2022 did the PTO add an
instruction regarding calculating PTE: “[S]o long as the original patent
claimed the approved product and the reissued patent claims the approved
product,” the original grant date would be utilized. MPEP § 2766 (2022).
Notwithstanding the lack of a clear policy at the time of Merck’s extension
application and the subsequent evolution of the PTO’s policy, the district
court concluded Skidmore deference was warranted. Appx00050-00055.
Defendants filed a timely appeal to this Court. Appx03704-03715.

SUMMARY OF THE ARGUMENT

I.LA. This case begins and ends with the meaning of the word

“issued.” The word is not explicitly defined by the Patent Act, so it must

3 Available at https://www.uspto.gov/web/offices/pac/mpep/old/
€9r10-2019/ mpep-2700.pdf.

18
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carry its dictionary meaning: “To put forth officially.” Usage throughout the
Patent Act confirms this plain-text reading. Congress consistently used the
word “issue” to refer to the PTO’s promulgation of a patent following
prosecution and allowance. This aligns with observable reality: the first page
of a certified copy of a patent bears an “issue date,” which matches the PTO’s
public record of when the patent issued.

Significantly, Congress nowhere provided a special meaning for the
word “issued” as applied to reissue patents. It certainly could have if that’s
what it intended. Congress has passed several express edicts applicable to
reissue patents to address consequences flowing from the long-standing rule
that the original patent is “void ab initio” upon the issuance of a reissue
patent. Fresenius, 721 F.3d at 134. Despite crafting specific rules addressing
patent terms and continuity of litigation, Congress never re-defined “issue.”
The silence was purposeful. It intended the plain meaning of “issue” to
control. And under that plain meaning, the '733 patent “issued” on January
28, 2014.

I.LB. The district court’s results-driven statutory analysis fails as a
matter of law. Rather than focusing on the meaning of the word “issued” as

used in § 156, the district court lost itself in §§ 251 and 252. True, § 156 should

19
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be construed in light of these provisions. But the district court’s analysis fails
to achieve that end. It took out-of-context snippets of text, misconstrued
them in a way to support its conclusion, and failed to harmonize this
conclusion with the broader statutory language and this Court’s precedent.

For example, § 252 states that reissue patents “have the same effect and
operation in law, on the trial of actions for causes thereafter arising, as if the
same had been originally granted in such amended form.” The district court
interpreted this to mean that, in a litigation forum, a reissue patent steps into
the shoes of the original patents for all purposes—including inheriting the
issue date of the original patent. This reads far too much into a very limited
provision. Nowhere does § 252 purport to redefine the term “issue.” To the
contrary, the statute uses the word “issue” to refer to the official act of
putting forth the reissue patent—the same plain-text meaning employed
throughout the Patent Act. The district court’s interpretation cannot be
squared with this usage. Further, this Court has expressly rejected the
district court’s nunc pro tunc interpretation.

Section 252 concerns issues of liability and damages in litigation:
prospective, for all reissued claims in “causes thereafter arising,” and

retrospective, for “substantially identical” claims in causes of action accruing

20
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prior to reissuance. Section 252 has specific language concerning substantially
identical claims and their legal effect. But the district court’s sweeping
reading of “effect and operation in law” would make that language
surplusage. The district court's understanding of §252’s proviso on
“continuations” similarly misreads the statute. Substantially identical claims
continuously “have effect” from the date of the original patent—but that,
too, addresses liability and damages. Those concepts —which have nothing
to do with issuance in the first place—do not mean that the entire reissue
patent actually “issued” on the grant of the original patent. Holding
otherwise violates clear limits on the right of continuation.

The district court’s interpretation of § 251 likewise fails. The fact that a
reissue patent inherits “the unexpired part of the term of the original patent”
does not suggest that the reissue patent inherits the issue date of the original
patent. Again, if that’s what Congress intended, it could have and would
have said so explicitly.

I.C. DPolicy concerns do not trump the meaning of the statutory text.
And, in any event, the district court’s policy analysis is defective. Deeming
§ 156 a “remedial” statute, the district court invoked the canon of liberal

construction to justify skewing the operation of the statute in favor of what
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the district court perceived to be its underlying policy: providing a
maximum possible term extension. This analysis is flawed because the
Supreme Court has repeatedly criticized substituting the liberal-
construction canon for sound statutory construction. Moreover, the district
court’s analysis of the supposed policies underlying § 156 specifically, and
the Hatch-Waxman Act generally, is defective. The Hatch-Waxman Act
represents a careful balance of competing interests struck by Congress and
reflected in text, not a single “remedial” interest in favor of the patentee.

II.  Skidmore deference does not apply here. Deference has no place
at all when, as here, there is no ambiguity in the relevant statutory text.
Moreover, the PTO has never articulated any interpretation of § 156 or the
word “issued” —much less a reasonable interpretation worthy of deference.
It has announced only a conclusion of how it will treat certain reissue patents
during the PTE process. That conclusion didn’t exist at the time of Merck’s
extension application—and, even after it came into being, has changed in
contradictory ways over time. Finally, in light of the PTO’s shallow and
inconsistent treatment, any interpretation that might be gleaned from the

PTO’s behavior does not warrant Skidmore deference.
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ARGUMENT

Standard of Review. The only issue on appeal is the appropriate
construction of § 156(c). “Statutory constructionis a matter of law that [this
Court] review|s] de novo.” Hawkins v. United States, 469 F.3d 993, 1000 (Fed.
Cir. 2006). To the extent the district court deferred to the PTO’s purported
interpretation of the statute, the application of deference is likewise
reviewed de novo. Chudik v. Hirshfeld, 987 F.3d 1033, 1039 (Fed. Cir. 2021).

I. BY THE PLAIN TEXT OF THE PATENT ACT, THE 733 PATENT IS EXPIRED
BECAUSE MERCK SHOULD HAVE RECEIVED ONLY 686 DAYS OF PTE.

A. The’733 Patent “Issued” on the Day It Was Issued by the PTO.

Statutory construction always starts “with the language of the statute
itself.” United States v. Ron Pair Enters., Inc., 489 U.S. 235, 241 (1989). Here,
the operative text says: “The term of a patent eligible for extension. . . shall
be extended by the time equal to the regulatory review period for the
approved product which period occurs after the date the patent is issued.” 35
U.S.C. §156(c) (emphasis added). It is undisputed that the “patent eligible
for extension” is the "733 patent. Appx03250. The key questionis: When was
the "733 patent “issued”?

The Patent Act does not define “issue,” so it must be

“construe[d]...in accordance with its ordinary or natural meaning.”
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ClearCorrect Operating, LLC v. ITC, 810 F.3d 1283, 1290-91 (Fed. Cir. 2015)
(quoting FDIC v. Meyer, 510 U.S. 471, 476 (1994)). Ordinary meaning, in turn,
is informed by dictionary definitions. See, e.g., Nicely v. United States, 23 F.4th
1364, 1369 (Fed. Cir. 2022). And “issue” has a readily ascertainable
definition: “To be put forth officially.” Issue, BLACK'S LAW DICTIONARY (11th

ed. 2019); see also Issue, BLACK'S LAW DICTIONARY (5th ed. 1979) (“to

/e /s

promulgate,” “to send out officially,” “to go forth as authoritative or
binding”).

Statutory context leaves no doubt that this is Congress’s intended
meaning. See Robinson v. Shell Oil Co., 519 U.S. 337 (1997) (statutes are
construed “by reference to the language itself, the specific context in which
that language is used, and the broader context of the statute as a whole”).
The Act says that, “[i]f it appears that an applicant is entitled to a patent
under the law, a written notice of allowance of the application shall be given
or mailed,” and that the notice shall specify an “issue fee.” 35 U.S.C. § 151(a)
(emphasis added). “Upon payment of this sum[,] the patent may issue.” Id.
§ 151(b) (emphasis added). The Act further states, “Patents shall be issued in

the name of the United States of America, under the seal of the Patent and

Trademark Office, and shall be signed by the Director or have his signature
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placed thereon and shall be recorded in the Patent and Trademark Office.”
Id. §153 (emphasis added). These provisions confirm that a patent is
“issued” on the date rendered by the PTO and recorded in the PTO’s public
records —i.e., “put forth officially.”

Section 156 confirms this general meaning. “[T]The normal rule of
statutory interpretation [is] that identical words used in different parts of the
same statute are generally presumed to have the same meaning.” IBP, Inc. v.
Alvarez, 546 U.S. 21, 34 (2005). The context of § 156 confirms that Congress
intended “issued” to carry its plain and ordinary meaning. The provision
defines the word “patent” as “a patent issued by the United States Patent
and Trademark Office” —again, tying issuance to the official act of rendering
the instrument by the PTO. Id. § 156(f)(6).

Applying this definition, there’s no question that the '733 patent
“issued” on January 28, 2014 — the date in bold print on the front cover of the
patent. This date corresponds with the issue date recorded in the PTO’s
public records. E.g., Appx09437. It follows the completion of prosecution of
Merck’s reissue application, the PTO’s notice of allowance on that
application, and Merck’s payment of the issue fee. Appx06277-06280; see also

35 U.S.C. §41(a)(4)(D) (setting forth the “issue fee” for “issuing each reissue
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patent”). Indeed, Merck identified January 28, 2014, as the “issue date” for
the "733 patent in its application for a patent term extension. Appx06290. It
similarly conceded in its complaint that “[t]he "733 patent was duly and
legally issued on January 28, 2014.” Appx01008. Even the district court
recognized that the "733 patent “issued” in January 2014 —not in December
2003. E.g., Appx00016.

The fact that the "733 patent is a reissue of the "340 patent does not
disturb this common-sense conclusion. Merck surrendered the "340 patent
upon the issuance of the 733 patent. Upon issuance of the reissue 733 patent,
the surrendered "340 patent was “dead.” Seattle Box Co. v. Indus. Crating &
Packing, 731 F.2d 818, 827 (Fed. Cir. 1984). As the Supreme Court has long
held, “if a reissue is granted, the patentee has no rights except such as grow
out of the reissued patent. He has none under the original.” Peck v. Collins,
103 U.S. 660, 664 (1880).4 This Court too has recognized that a reissue patent

is legally distinct from the original patent, as the “rights [a patentee] had in

4 This rule traces back to the Patent Act of 1836, which stated that reissue
patents “shall have the same effect and operation in law, on the trial of all
actions hereafter commenced for causes subsequently accruing, as though

the same had been originally filed in such corrected form, before the issuing
out of the original patent.” Act of July 4, 1836, ch. 357, § 13, 5 Stat. 122.
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and under the original patent are forfeited ab initio upon the grant of the
reissue.” Fresenius, 721 F.3d at 1337 (alteration in original) (citation omitted).

In other words, the reissue patent is distinct from the original patent;
the latter ceases to exist on the date the former is issued. The Fourth Circuit
confronted this question in Mylan Pharmaceuticals, Inc. v. U.S. Food & Drug
Administration, 594 F. App’x 791 (4th Cir. 2014). Construing a parallel statute
that referred —just like §156(c) does—to “the” patent, the Mylan court
specifically rejected the argument that a reference to “the” patent collapses
original and reissue patents into one. Id. at 797. Referring to “the” patent
where reissue patents are concerned unambiguously meant the reissued one:
it “is a separate grant of rights, even if elements of the reissued patent
overlap with those of the original patent.” Id.

The settled conclusion that original and reissue patents are related but
distinct patents accords with reality. The 340 patent had a different issue
date (December 30, 2003) on its first page. Appx06860. It arose from a
separate application and a separate prosecution. Appx03064-03065. The PTO
issued a separate notice of allowance and Merck had to pay a separate issue
fee for each patent. Appx06277-06280; Appx07439; see also Appx03248

(alleging the "340 patent “issued on December 30, 2003”).
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The rule that original patents are “dead” upon the grant of a reissue
patent may have seemingly harsh consequences in some cases. E.g., Moffitt
v. Garr, 66 U.S. 273, 283 (1861) (holding that a pending lawsuit predicated
upon a surrendered patent must “fail” after a reissue patent is granted);
Abercrombie & Fitch Co. v. Baldwin, 245 U.S. 198, 209-10 (1917) (upon
reissuance, a “patentee los[t] all in the way of an accounting under the
original patent”). But Congress knew this. It responded by crafting an
express and limited “exception to the rule” reflected in 35 U.S.C. §252.
Fresenius, 721 F.3d at 1337.

This provision has a clear and specific purpose: addressing the vitality
of litigation liability and damages upon the issuance of a reissue patent. The
statute starts by reciting the general rule enshrined in cases like Moffitt, Peck,
and Abercrombie: “The surrender of the original patent shall take effect upon
the issue of the reissued patent, and every reissued patent shall have the
same effect and operation in law, on the trial of actions for causes thereafter
arising, as if the same had been originally granted in such amended form.”
35 U.S.C. §252 (emphasis added). In plain English, a reissue patent is a
distinct legal instrument that takes the place of the surrendered patent for

the limited purpose of litigation claims accruing after the issuance of the
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reissue patent. This rule is subject to so-called “intervening rights,” as
described in the second paragraph of §252. Significantly, this language
confirms that reissue patents are “issued” separate and apart from the
surrendered patent: “The surrender of the original patent shall take effect
upon the issue of the reissued patent.” Id. (emphasis added). Nowhere does
the statute say that this “issue” is backdated to the issuance of the
surrendered patent.

For “pending” or “existing” litigation claims, Congress carved out an
express and limited exception to this rule:

but in so far as the claims of the original and reissued patents are

substantially identical, such surrender shall not affect any action

then pending nor abate any cause of action then existing, and the

reissued patent, to the extent that its claims are substantially

identical with the original patent, shall constitute a continuation

thereof and have effect continuously from the date of the original
patent.

Id. (emphasis added). As this Court has previously explained, this exception
is limited in scope to its express terms. Surrender of the original patent is “a
legal cancellation of it.” Moffitt, 66 U.S. at 283. And, “[w]hen it amended the
pertinent statutory language in 1928, Congress acknowledged that cancelled
claims were void ab initio. It did not overrule the application of that

principle to cancelled claims, but rather modified the rule to allow
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continuation of pending suits under circumstances inapplicable here.”
Fresenius, 721 F.3d at 1346 (emphasis added).

Certainly, § 252 nowhere says that a reissue patent “inherits” the issue
date of the original patent, as the district court held. Appx00031. Far from it,
Congress explicitly referenced the “issue of the reissued patent” and gave
legal significance to that date by recognizing limits on actions that accrued
before then. Congress did all this without uttering a word that would link
the “issue of the reissued patent” back to the issue of the original patent.
Accordingly, the reader is left with the firm conviction that the basic rule
holds: a reissue patent’s issue date is what is displayed on the cover page of
the certified copy in bold print.

Section 251 reinforces this conclusion. It explicitly refers to the “issue”
of reissue patents, without providing any unique definition of the term as
applied to reissue patents: “The Director may issue several reissued patents
for distinct and separate parts of the thing patented, upon demand of the
applicant, and upon payment of the required fee for a reissue for each of
such reissued patents.” 35 U.S.C. §251(b) (emphasis added). Absent a
provision-specific definition, the same plain-meaning definition used

throughout the Patent Act controls. IBP, Inc., 546 U.S. at 34.
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Contrast this with § 251(a), which explicitly provides a special rule for
determining the expiration of the reissue patent: “the Director shall, on the
surrender of such patent and the payment of the fee required by law, reissue
the patent for the invention disclosed in the original patent, and in
accordance with a new and amended application, for the unexpired part of
the term of the original patent.” (Emphasis added.) Two notable conclusions
follow from this. First, § 251(a) demonstrates that Congress clearly knew
how to use express statutory language to craft special rules for reissue
patents. See also 35 U.S.C. § 100(i)(2) (crafting special definition of effective
tiling date for reissue patents). The fact that it did so regarding the expiration
of these patents, while saying nothing at all about the issue date, strongly
suggests that the omission of the latter was intentional. E.g., Whitfield v.
United States, 543 U.S. 209, 216 (2005) (“Congress has included an express
overt-act requirement in at least 22 other current conspiracy statutes, clearly
demonstrating that it knows how to impose such a requirement when it
wishes to do so0.”).

Second, this statutory caveat clearly indicates that reissue patents are
separate instruments arising from separate applications, with separate filing

and issue dates. Were that not the case —and “a reissue patent replace[d] the

31



Case: 23-2254  Document: 52 Page: 74  Filed: 11/09/2023

original patent nunc pro tunc,” as the district court effectively held —then
there would be no reason to limit expressly the term of the reissue patent to
“the unexpired part of the term of the original patent.” Intel Corp. v.
Negotiated Data Sols., Inc., 703 F.3d 1360, 1364 (Fed. Cir. 2012) (rejecting this
“simplistic proposition”).> It would inherit the surrendered patent’s
expiration date as a matter of course.

B. Reissue Patents Do Not Inherit the Issue Date of a Surrendered
Patent.

The affirmative argument above demonstrates what is wrong with the
district court’s analysis and Merck’s position below. Neither § 251 nor § 252
offers a contrary view to what § 156 says. Critically, neither purports to
redefine the word “issued” as it is applied to a reissue patent. Nevertheless,

the district court got lost among several out-of-context quotations from these

> Merck may claim that Intel’s holding is limited to instances in which third
parties have intervening rights under § 252. See Appx00036. Wrong. Intel
argued (much like Merck) that § 252 categorically “provides that the reissue
patent takes the place of the original patent nunc pro tunc.” 703 F.3d at 1364.
It analogized reissue patents to certificates of correction. This Court rejected
Intel’s argument, pointing first to § 252’s protection of intervening rights: “In
this important aspect alone, it is clear that a reissue patent does not simply
replace an original patent nunc pro tunc.” 703 F.3d at 1364. But it didn’t stop
there. It went on to thoroughly reject Intel’s analogy to certificates of
correction—and the underlying proposition that “a reissue patent replaces
the original patent nunc pro tunc.” Id.
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provisions and arrived at the erroneous conclusion that the '733 patent
“inherited” the issue date of the surrendered '340 patent. Applying that
flawed understanding to § 156, the district court incorrectly deemed the "733
patent “issued” on December 30, 2003.

The district court stressed up front that §156 must be “read in
conjunction” with §§ 251 and 252. Appx00028. No doubt, statutory language
must be construed “in the context of the entire statute.” Caraco Pharm. Lab’ys,
Ltd. v. Novo Nordisk A/S, 566 U.S. 399, 412 (2012). But that truism is not a
license to redefine the plain text of the statute being construed. Fourco Glass
Co. v. Transmirra Prod. Corp., 353 U.S. 222, 224, 229 (1957) (rejecting the
proposition that the general venue statute and the specific patent venue
statute may be “read together” to alter the meaning of the patent venue
statue). That’s particularly true when reading statutory language that
specifically addresses the question at hand (patent term extension and the
meaning of “issued”) in the context of more general statutory language
(reissue patents). Gozlon-Peretz v. United States, 498 U.S. 395, 407 (1991) (“A
specific provision controls over one of more general application.”); see also
Fourco Glass Co., 353 U.S. at 228-29 (“Specific terms prevail over the general

in the same or another statute which otherwise might be controlling.”).
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Here, the two provisions central to the district court’s opinion—35
U.S.C. §§ 251 and 252 —simply do not stand for the proposition that a reissue
patent inherits the issue date of the surrendered patent that precedes it.

1. The district court misconstrued § 252.

Consider the district court’s treatment of § 252. Appx00032-00034. It
homed in on the language: “every reissued patent shall have the same effect
and operation in law, on the trial of actions for causes thereafter arising, as
if the same had been originally granted in such amended form.” Appx00032.
The district court held that, “[a]s this is a trial of a cause arising after reissue,”
it must “do as the statute requires: give the RE’733 Patent “the same effect
and operation in law ...as if [it] had been originally granted in such
amended form.”” Id. In essence, the district court read this first provision of
§ 252 to mean that a reissue patent “steps into the shoes” of the surrendered
patent for all purposes —litigation-related or otherwise —simply because the
parties are currently in a litigation forum. Appx00033-00034. Respectfully,
that’s a facile application of § 252 that ignores both the provision’s plain text,
the context in which it was created, and this Court’s precedent.

First and foremost, § 252 nowhere purports to redefine the term

“issue.” To the contrary, the statute uses the word “issue” to refer to the
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official act of putting forth the reissue patent: “The surrender of the original
patent shall take effect upon the issue of the reissued patent.” Id. (emphasis
added). As explained above, this comports with the plain-text meaning of
the word used throughout the Patent Act. To otherwise construe § 252 to
mean that a reissue patent is “issued” on the same date as the surrendered
patent for purposes of § 156 would violate this plain text and give the same
word two completely different meanings without any textual basis for doing
so. Contra, e.g., Agro Dutch Indus. Ltd. v. United States, 508 F.3d 1024, 1032
(Fed. Cir. 2007) (recognizing “normal rule of statutory construction that
identical words used in different parts of the same act are intended to have
the same meaning”). If Congress wanted to deem a reissue patent as
“issued” on the same date as the surrendered patent that preceded it, then
Congress would have and easily could have said so. But it did not.

Even if one ignores this fatal problem, the district court’s reasoning
fails on its own terms because it does not make sense within the full context
of § 252. As explained above, Congress passed the current version of § 252
to address very specific problems related to the termination of litigation
claims and resulting damages. And that’s exactly what the text says: reissue

patents have “the same effect and operation in law” as the original patent
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for the limited purpose of trying “actions for causes thereafter arising,” i.e.,
after “the issue of the reissued patent.” Id. This phrase (like the whole of
§ 252) is specifically pegged to litigation liability and damages. It has nothing
to do with determining when a patent is “issued” or how to calculate a
patent term extension —neither of which is a “cause[]” arising “[]after” the
“issue of the reissued patent.”

If the district court were right, the meaning of § 252—and various
other provisions in the Patent Act, including § 156 —would change radically
based upon the forum. Consider patent term extensions. Though these issues
have arisen in the context of patent litigation here, that need not be the case.
The PTO’s patent term extension determinations are made in an
administrative process entirely outside of litigation. That administrative
decision-making may be challenged directly under the Administrative
Procedure Act. E.g., Angiotech Pharms. Inc. v. Lee, 191 F. Supp. 3d 509, 512
(E.D. Va. 2016). Because the plaintiff is challenging agency decision-making,
rather than suing on the patent, § 252 would not apply. So, under the district
court’s reasoning, the word “issued” may mean one thing in an
administrative proceeding and something completely different in the

context of patent litigation. That can’t possibly be right—it makes no sense

36



Case: 23-2254  Document: 52 Page: 79  Filed: 11/09/2023

for the plain and ordinary meaning of “issued” to apply in one context but
not in another.

The district court’s flawed analysis also proves too much. The way it
reads § 252, a reissue patent steps into the shoes of the original patent for all
purposes within the forum of litigation. If that were true, then there would
be no need for the second half of the first paragraph of § 252—the “but”
clause addressing pre-existing claims. This, of course, would contravene the
fundamental interpretive precept that a statute should be read to give effect
to every word and avoid surplusage. Wolfe v. McDonough, 28 F.4th 1348, 1354
(Fed. Cir. 2022). If that weren’t enough (and it is), this Court has rejected
outright the district court’s result: “[A] reissue patent does not simply
replace an original patent nunc pro tunc.” Intel Corp., 703 F.3d at 1364; see id.
(describing prevailing party’s position that “35 U.S.C. § 252 as a whole
defines a nuanced arrangement where only substantially identical claims
reach back to the date of the original patent”).

The district court’s reliance on the second half of § 252’s first paragraph
fares no better. Appx00037-00038. As previously noted, this provision
addresses a very specific and limited issue: “Congress amended the reissue

statute to authorize actions for infringement of the original claims to
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continue after reissue,” but only “’to the extent that [the reissued patent’s]

1824

claims are substantially identical with the original patent.”” Fresenius, 721
F.3d at 1337-38 (quoting S. Rep. No. 70-567, at 1 (1928)). Here, the district
court got hung up on the following language: “[T]he reissued patent, to the
extent that its claims are substantially identical with the original patent, shall
constitute a continuation thereof and have effect continuously from the date
of the original patent.” 35 U.S.C. § 252. The district court held that, because
claim 4 appears in “substantially identical” form in both the 340 patent and
the "733 patent, the entirety of the 733 patent must be understood to “inherit”
the 340 patent’s issue date. Appx00037.

This is doubly wrong. For one thing, it reads far too much into very
modest language applicable only to limited circumstances that are not
present here. By providing continuity of “substantially identical” claims for
purposes of litigation claims accruing prior to reissue, Congress eliminated
harsh outcomes in which an infringer’s liability —and therefore damages —
accruing prior to reissue would fall away. E.g., Kaufman Co. v. Lantech, Inc.,
807 F.2d 970, 977 (Fed. Cir. 1986) (claims meeting identicality standard of

Section 252 allow damages for infringement prior to reissue date). This gives

substance to the preceding proviso that actions and causes of action are not
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automatically terminated by the surrender of the original patent. It hardly
compels the conclusion that old claims reappearing in the reissue patents —
let alone all claims in the reissue patent—somehow inherit the issue date of
the original patent, particularly for purposes of the unambiguous text of an
entirely separate statute (Section 156(c)).

This dovetails into the second (and more troubling) problem: the
district court’s interpretation violates the plain language of the same statute.
Section 252 explicitly limits the right of continuation to “claims [that] are
substantially identical with the original patent” —meaning new claims are
excluded. Applying the district court’s logic (continuity includes a patent’s
issue date), deeming the entire patent issued as of the date of the original
patent would grant continuity to all claims, in direct violation of the
statutory text.

More problems occur when the district court’s reasoning is applied to
construe § 156 —which is the ultimate goal of this exercise. By its plain text,
patent term extensions are not calculated on a claim-by-claim basis. The PTO
extends “[t]he term of a patent eligible for extension,” which is calculated
with reference to “[tlhe date the patent is issued.” 35 U.S.C. §156(c)

(emphasis added). That means all claims in the “patent,” new and old. The
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"733 patent only has one issue date. Appx00056. Using a claim-by-claim
provision to read a non-existent rule into a provision that operates patent-
by-patent makes no sense.

2. The district court misconstrued § 251.

The district court’s consideration of § 251 is equally flawed. It focused
on the isolated phrases “reissue the patent” and “the unexpired part of the
term of the original patent.” Looking only at these snippets, the district court
concluded that: “This provision thus treats the reissued patent not as an
entirely new patent with a new term, but as an amended version of the
original that takes on the original’s term.” Appx00030-00031.

This misconstrues the statute and the law. Citing In re Yamazaki, 702
F.3d 1327 (Fed. Cir. 2012), the district court suggested that, as a matter of
statutory construction, reading the word “term” consistently across § 156(c)
and § 251 requires that the “term” of the original and reissue patents be the
same “term.” Under the district court’s interpretation, they cannot be
“distinct.” Appx00031. But In re Yamazaki itself demonstrates that they are
distinct —though, to be sure, not unrelated. The term of the original patent
is a “benchmark used to fix the maximum term for reissued patents.” In re

Yamazaki, 702 F.3d at 1332. Reissue patents, however, receive their own new
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term: “the term of a reissued patent may not extend beyond that of the original.”
Id. at 1331 (emphasis added). Further confirming that reissue patents have
their own terms is that nothing in § 251 suggests the term of a reissue cannot
be shorter—e.g., as the result of a terminal disclaimer.

Erroneously positing a single “term” —that of the original patent—the
district court took an undisputed proposition (a reissue patent inherits the
expiration of the surrendered patent) and made an unsupported leap to a
wrong conclusion (a reissue patent is just “an amended version of the
original”). Appx00031. As this Court has explained, that “simplistic
proposition” is wrong because “it is clear that a reissue patent does not
simply replace an original patent nunc pro tunc” in all respects. Intel Corp.,
703 F.3d at 1364.¢ Indeed, the district court ignored the full context in which
the quoted language appears. The patentee must “surrender” the “original”
patent before the PTO will issue the “reissue” patent. Once the “original”
patent is “surrender[ed]” to the PTO, it is extinguished. Treating the reissue

patent as merely “an amended version of the original” can’t be squared with

6 See also Mylan Pharms., Inc., 594 F. App’x at 796-97); Horizon Meds. LLC v.
Apotex Inc., 2022 WL 16739909, at *6-8 (D. Del. Nov. 7, 2022); Eizo Corp. v.
Barco N.V., IPR2014-00358, 2015 WL 4381586, at *4 (PTAB July 14, 2015)
(Paper No. 21).
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this text. It would reduce the word “surrender” to meaningless language,
and would eliminate the distinction between the words “original” and
“reissue.” Further, it fails to appreciate the entirety of § 251, which confirms
that reissue patents are “issue[d].” 35 U.S.C. § 251(b). Read properly, § 251
confirms that reissue patents have their own issue dates, distinct from the
issue date of the original, surrendered patent and refutes Merck’s contention
that reissue patents are “issued” on the same date as the original patent
under § 156.

3.  The district court’s statutory analysis is unsupported by
the case it relied upon and disregards statutory history.

The district court’s heavy reliance on a single line of text from Cooper
Techs. Co. v. Dudas, 536 F.3d 1330 (Fed. Cir. 2008), is also misplaced. There,
the Court determined that the PTO was entitled to Chevron deference on its
interpretation of the phrase “original application” as used to determine the
availability of inter partes reexamination. Id. at 1331-32. The plaintiff argued
that the PTO’s interpretation of “original application” was wrong because it
would exclude reissue patents; they “issue directly from a ‘reissue
application,” not an ‘original application.”” Id. at 1341. Rejecting this point,

the Court observed: “Such reissues are deemed by operation of law to
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replace the surrendered originals and, thus, are entitled to treatment as
original patents.” Id. This simple proposition does not address (let alone
redefine) the meaning of the word “issued.” Nor does it stand for the
proposition that a reissue patent replaces the surrendered patent nunc pro
tunc. The Court simply said that reissue patents are not some entirely
different species of patent than those arising from an “original” patent
application. Subject only to Congress’s express exceptions, the same rights
and rules apply, which is exactly what the first phrase of § 252 says.

A final but important point about the statutory chronology: Congress
passed § 156 (the provision that’s ultimately being construed) as part of the
Hatch-Waxman Act in 1984. See, e.g., Unimed, Inc. v. Quigg, 888 F.2d 826, 827,
829 (Fed. Cir. 1989). It did so against the backdrop of the general rule that
surrendered patents are legally “dead” (dating back to the 19th Century) and
existing legislative exceptions to this rule (dating back to 1928). Courts
“assume that Congress is aware of existing law when it passes legislation.”
Hall v. United States, 566 U.S. 506, 516 (2012) (quoting Miles v. Apex Marine
Corp., 498 U.S. 19, 32 (1990)). Despite awareness of the blunt application of
the law to reissue patents and the limited scope of prior statutory edicts to

soften this application, Congress crafted no special rule for reissue patents
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when it wrote § 156. Instead, it used a broad definition of the term “patent”
that includes reissue patents. 35 U.S.C. § 156(f).

All told, the district court’s statutory analysis does not withstand
scrutiny. Rather than focusing on the principal question of this case—
determining when the "733 patent “issued” for purposes of § 156(c)—it
embarked on a results-oriented analysis of two different statutory provisions
that provide little insight into the meaning of “issued.” Its conclusions
contradict the plain text of these provisions, violate multiple canons of
construction, can’t be harmonized with the history of the Patent Act, and
ultimately make little sense when applied to § 156. This Court should reject
the district court’s deeply flawed analysis.

C. The District Court’s Appeal to Policy Does Not Save Its Flawed
Statutory Construction.

1.  The canon of liberal construction does not apply.

The district court also held that the “underlying purpose of the Hatch-
Waxman Act further confirms the appropriateness of” its statutory
interpretation. Appx00041-00045. Specifically, it relied upon the purported

“remedial” nature of §§ 251, 252, and 156. Appx00042 (“[T]he relevant

provisions here are all remedial.”). From there, the district court invoked the
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canon of liberal construction of remedial statutes. Per the district court,
“Under traditional rules of statutory construction, a statute that ““is remedial
in nature . . . should be read broadly.”” Id. (citing Wells Fargo & Co. v. United
States, 827 F.3d 1026, 1036 (Fed. Cir. 2016)).

The district court’s reasoning is profoundly flawed. A relic of a bygone
era, contemporary Supreme Court precedent rightly criticizes the liberal-
construction canon as the “last redoubt of losing causes.” Dir., Off. of Workers’
Comp. Programs, Dep’t of Labor v. Newport News Shipbuilding & Dry Dock Co.,
514 U.S. 122,135 (1995). It is at odds to the cardinal rule of construction that
“Congressional intent is discerned primarily from the statutory text.” CTS
Corp. v. Waldburger, 573 U.S. 1, 12 (2014). Further, it just proves too much:
“[A]lmost every statute might be described as remedial in the sense that all
statutes are designed to remedy some problem.” Id. At most, the liberal-
construction canon applies only to “some subset of statutes [that are]
especially remedial” in aim and purpose—particularly those that pit
individuals against the government. Id.; see Wells Fargo & Co., 827 F.3d at
1036 (applying the canon in a tax-refund case); Henderson ex rel. Henderson v.
Shinseki, 562 U.S. 428, 441 (2011) (referencing the canon in a veteran-benefits

case). And even then, the canon is one of last resort. See Procopio v. Wilkie, 913
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F.3d 1371, 1380 (Fed. Cir. 2019) (finding no need to apply the liberal-
construction canon because “the intent of Congress is clear from the text”).

The district court invoked the liberal-construction canon in this case
based upon a passing line of dicta from Merck & Co. v. Kessler: “The statute
contemplates a patentee receiving time lost in its patent term by reason of
FDA delay, and the statute should be liberally interpreted to achieve this
end.” 80 F.3d 1543, 1552 (Fed. Cir. 1996).7 One line at the end of an opinion
hardly amounts to an invocation of the canon, let alone justifies invoking it
in this case. The district court’s subsequent analysis demonstrates why the
liberal-construction canon is inapposite here. It's an appeal to policy —a
review of the district court’s understanding of the congressional “purpose”
of the Hatch-Waxman Act. Appx00043-00045.

Critically, however, there is no single “remedial purpose” of the

Hatch-Waxman Act. Cf,, e.g., Boone v. Lightner, 319 U.S. 561, 575 (1943) (“The

7 The Court in Merck referenced liberal construction as a way of dispensing
with “special problems [that] may” —or may not— “arise in a few instances”
in future cases based upon its efforts to harmonize patent term extensions
under §156 with the then-recently-enacted provisions of the Uruguay
Round Agreements Act (35 U.S.C. § 154). Id. at 1551-52. Even if that were a
holding (as opposed to dicta), it would be invoking the canon as a last resort
to solve an issue not otherwise resolved through the text or other canons of
construction. That is not the case here.
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Soldiers” and Sailors” Civil Relief Act is always to be liberally construed to
protect those who have been obliged to drop their own affairs to take up the
burdens of the nation.”). Rather, as this Court has recognized, the Hatch-
Waxman Act is “a complex statutory framework that tries to balance generic
and brand interests within the pharmaceutical industry.” Celgene Corp. v.
Mylan Pharms. Inc., 17 F.4th 1111, 1117 (Fed. Cir. 2021). One recognized “aim
of Hatch-Waxman was to “speed the introduction of low-cost generic drugs
to the market.”” Id. (quoting Caraco Pharm. Labs., Ltd., 566 U.S. at 405). Putting
a thumb on the interpretive scale in favor of maximizing patent term
extensions, Appx00044-00045, plainly harms that objective. See GD Searle
LLC v. Lupin Pharm., Inc. 790 F.3d 1349, 1354-55 (Fed. Cir. 2015) (applying a
strict test to the application of 35 U.S.C. § 121 “[g]iven the potential windfall
[a] patent term extension could provide to a patentee”).

This type of zero-sum policy debate is precisely why courts typically
stick to the text when construing a statute: The “judicial role is to follow the
plain meaning of the particular provision at issue, even if there are policy
concerns that could be addressed by declining to adhere to the strict literal
terms of the statutory language Congress has employed.” Allergan, Inc. v.

Alcon Lab’ys, Inc., 324 F.3d 1322, 1345 (Fed. Cir. 2003). As explained above,
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Congress has already weighed the policy pros and cons, and it has enshrined
the balance it wanted in the text of the statute. Glaxo Operations UK Ltd. v.
Quigg, 894 F.2d 392, 399-400 (Fed. Cir. 1990) (“Striking balances in legislative
language is Congress’ job[.]”) (construing § 156(f)(2)). The liberal-
construction canon should not be used to upset that balance. See ANTONIN
SCALIA & BRYAN A. GARNER, READING LAW 365 (2012) (criticizing the canon
because “identifying what a ‘liberal construction” consists of is impossible”
and amounts to “an open invitation to engage in ‘purposive’ rather than
textual interpretation”).

2.  There is nothing absurd about applying the plain
meaning of the statutory text.

Similarly, there is nothing absurd or unjust about holding Merck to the
plain-text application of §156. As a threshold matter, Merck itself is
responsible for any harsh treatment flowing from a literal application of the
statutory text. Merck’s predecessor allegedly made an error when it filed for
the original patent—i.e.,, not claiming the specific sodium salt of
sugammadex that was ultimately used in Bridion. Appx05042. This
supposed error should have been apparent long before Merck filed its

reissue application in 2012. But Merck chose to wait.
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The scenario presented here—a reissue patent adversely impacting a
patent term extension—thus arises only when a patentee like Merck: (1)
makes “an error,” (2) makes the tactical decision to seek different patent
protection through the reissue process, and (3) obtains PTE after obtaining
the reissue patent. By correcting this “error,” Merck obtained the benefit of
twelve additional claims. Under its interpretation (and the district court’s),
it would obtain five years of patent term extension for those claims even
though they didn’t even exist for that entire time period. Holding Merck to
the consequences of its patent prosecution decisions is not a basis to stray
from the plain meaning of § 156. See Amgen Inc. v. F. Hoffmann-La Roche Ltd.,
580 F.3d 1340, 1352-54 (Fed. Cir. 2009) (refusing to apply the safe harbor of
§ 121 to continuation applications that otherwise qualified as divisionals
because the patentee made the choice and “[t]he statute on its face applies
only to divisional applications”).

Further, the maximum potential impact of using the plain meaning of
“issue” —as opposed to Merck’s and the district court’s results-oriented
construction—is the difference between the issue dates of the original and
the reissue patents. The gap is wide here because Merck sat on its hands for

years before filing its reissue application despite knowing that it was
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focusing on sugammadex at least by the filing date of its NDA (October 31,
2007) —and likely much earlier than that (e.g., as of its April 13, 2004 IND).
Merck could have avoided (or at least mitigated) the “harm” that animates
its public policy argument through the exercise of basic diligence.® And even
under the plain meaning of “issue,” Merck still obtained 686 days of PTE.
Applying the plain meaning of “issue,” moreover, avoids incongruous
outcomes. Consider the case of a patent that is broadened through reissue.
The original, narrower patent might not have covered a certain drug, but the
broader reissue patent might. Appx03507 (192:22-24); see 35 U.S.C. § 251(d).
Under the district court’s interpretation of § 156(c) —reading into “date the
patent is issued” the fiction that a reissue patent “inherits” the issue date of
the original —the patentee would receive PTE credit for a period when it

didn’t even have a patent that covered the product at issue. The district

8 The district court stated that it was “[n]otabl[e]” Merck sought reissue after
the Federal Circuit “had just clarified” that the addition of narrower claims
was a proper basis for seeking reissue. Appx00012 (citing In re Tanaka, 640
F.3d 1246 (Fed. Cir. 2011)). But Merck never argued that it relied upon Tanaka
in deciding when to file a reissue application. In any event, Tanaka did not
make new law. The Court said its conclusions followed from the plain text
of § 251, “longstanding precedent” dating back to 1963, and “principles of
stare decisis.” 640 F.3d at 1247, 1249-51.
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court’s results-oriented interpretation doesn’t just favor patentees without
statutory warrant. It grants patentees potential windfalls.?

Nor, finally, does faithfully following the plain text of § 156(c) lead to
“absurd” results. Contra Appx00039-00040. Yes, there are hypothetical
timelines where a difference in days could result in substantial differences
in patent term. But it is not uncommon in the law for minor differences to
have a dramatic impact. File a notice of appeal on one day, and this Court
has jurisdiction; file it the next, and this Court lacks jurisdiction. 28 U.S.C.
§ 2107(a). File a patent one day it is valid; file it the next and it is invalid for
a statutory bar. 35 U.S.C. § 102(b). File a patent application checking the box
as a divisional, it is valid; file the same application on the same day checking
the box as a continuation, it may be invalid for obviousness-type double
patenting. Amgen, 580 F.3d at 1349-54. Dealing with issues and consequences

like this is one of the most basic reasons why lawyers exist. Merck and its

9 The district court was “not convinced that the statute would operate this
way.” Appx00040. Except for the (irrelevant) temporal restriction of § 251(d),
however, the district court was unable to provide a statutory explanation for
why, under its rubric, this windfall would not result. Instead, it invoked a
2022 amendment to § 2766 of the Manual of Patent Examining Procedure.
But, as detailed infra, MPEP § 2766 directly refutes the district court’s
principal basis for its decision —namely, § 252’s statement that every reissue
patent has the same effect as if originally granted in such amended form.
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lawyers made decisions, and it is not unjust to hold them to the
consequences. See, e.g., In re Cellect, LLC, 81 F.4th 1216, 1228-29 (Fed. Cir.
2023) (invalidating patent claims based on applicant’s failure to file a
terminal disclaimer before expiration of the patent at issue).

Determining “the date the ['733] patent is issued” is case-dispositive. 35
U.S.C. § 156(c) (emphasis added). As a matter of basic English, the PTO
“issued” the "733 patent on January 28, 2014. Nobody —not the district court,
Merck, or Defendants — takes the position that the patent in fact “issued” in
December 2003, nearly 10 years before Merck even filed for it. It would be
preposterous to argue otherwise. That should be the end of the matter. The
district court’s attempt to replace reality with legal fiction fails because it
cannot be reconciled with the text, applicable interpretive canons, and
Supreme Court and Federal Circuit precedent. Because the 733 patent
“issued” on January 28, 2014, it is now expired. Appx03071. The district

court’s decision to the contrary should be reversed.
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II1. THE DISTRICT COURT IMPROPERLY DEFERRED TO THE PTO’S DECISION
ON PTE FOR THE "733 PATENT.

The text of the Patent Act unambiguously forecloses the argument that
reissue patents are “issued” on the issue date of the surrendered patent that
they precede. That should be the end of the inquiry. There is no basis for
deference “to agency interpretations at odds with the plain language of the
statute itself.” Wyeth v. Kappos, 591 F.3d 1364, 1372 (Fed. Cir. 2010) (quotation
marks omitted) (citation omitted). Deference only comes into play when the
statutory text is “genuinely ambiguous” after the court has “exhaust[ed] all
the “traditional tools of construction.”” Kisor v. Wilkie, 139 S. Ct. 2400, 2415
(2019) (citation omitted). Nevertheless, the district court alternatively held
that the PTO had articulated such a position and that it was owed Skidmore
deference. Appx00054-00055. For two overarching reasons, that is wrong.

A. ThePTO Does Not Have a Coherent Interpretation of the Word
“Issued.”

First, courts may defer to an agency’s “explanation” and analysis of
the statute, not its bare “conclusion” as to what it means. Wyeth v. Levine, 555
U.S. 555, 576 (2009). This rule applies with greater force in the context of
Skidmore deference, which applies only to the extent that an agency has

articulated “thorough” and “persuasive” interpretation of the statute. United
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States v. Mead Corp., 533 U.S. 218, 234-35 (2001). Here, the PTO’s treatment of
the 733 patent’s PTE is a mere “conclusion.” It contains no reasoning at all.
When the relevant agency order “do[es] not interpret the statutory text, cite
any case law ..., or provide any legal reasoning,” it cannot persuade.
Maglioli v. All. HC Holdings LLC, 16 F.4th 393, 404 (3d Cir. 2021). Simply put,
there is nothing in the PTO’s grant of the patent term extension to persuade
anyone of anything—just ipse dixit.19 The fact that the PTO’s unreasoned
conclusion follows an alleged pattern of prior action, see Appx00049, does
not alter this conclusion, especially where even the district court
acknowledged that the PTO has not universally followed any particular
approach. Appx00023-00024; Appx00049; see also Eizo Corp., 2015 WL
4381586, at *4 (articulating an irreconcilable interpretation of §§ 251, 252).
There is hardly a “thorough” or “persuasive” policy. Mead Corp., 533 U.S. at

234-35.

10 The district court tried to side-step this rule by pointing to Hagans v.
Comm’r of Soc. Sec., 694 F.3d 287, 305 (3d Cir. 2012). Appx00054. Hagans is far
off point. In Hagans, the SSA had issued a ruling that expressly addressed
the precise question presented, and the agency had then “consistently
applied the policy” for 20 years. Id.
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Indeed, the PTO has not articulated a reasoned interpretation of “the
date the patent is issued” in § 156 as it relates to reissue patents, much less
one that is consistent with the plain language of the statute. This Court
typically looks to the PTO’s Manual of Patent Examining Procedure as the
Office’s “official interpretation of statutes or regulations with which it is not
in conflict.” Litton Sys., Inc. v. Whirlpool Corp., 728 F.2d 1423, 1439 (Fed. Cir.
1984). That said, the MPEP “does not have the force of law” and “does not
bind [this Court].” Natural Alternatives Int’l, Inc. v. lancu, 904 F.3d 1375, 1382
(Fed. Cir. 2018) (cleaned up).

There is no MPEP section that sets forth a reasoned interpretation of
the meaning of the “date the patent is issued” in relation to reissue patents.
The closest the PTO has come to touching the operative language from § 156
is MPEP § 2766. But even that enshrines little more than a bare conclusion —
not a persuasive interpretation of the text. The fraught history of § 2766
demonstrates this fact.

MPEP § 2766 did not even exist until 2020 — four years after Merck filed
for a patent term extension on the '733 patent. And even then, the 2020
version of MPEP § 2766 didn’t state the purported policy the district court

deferred to. Rather, it expressed the PTO’s policy on the transfer of
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paperwork “[w]hen the filing of a reissue occurs during processing of a
patent term extension application” on the original patent. MPEP § 2766
(2020). It wasn’t until 2022 —while this case was pending—that the PTO
amended § 2766 to express a conclusion that would arguably apply here:
“[S]o long as the original patent claimed the approved product and the
reissued patent claims the approved product, the original patent grant date
would be used to calculate the extension to which the reissued patent would
be entitled.” MPEP § 2766 (2022).

Even more troubling, the position staked out in the various versions of
MPEP § 2766 clashes with the decision-making of the PTAB, the policy of the
FDA, and, ironically, a primary rationale set forth by the district court. First,
the PTAB considered the relationship between reissue and original patents
in Eizo Corp. v. Barco N.V., 2015 WL 4381586 (PTAB July 14, 2015). It reasoned
that a reissue patent is a “distinct property right that does not simply replace
an original patent nunc pro tunc.” Id. at *4 (quotation marks omitted). The
reissuance of the original patent as a reissue patent “did not continue” the
original patent, “but rather resulted in the surrender of the [original] patent
and the issuance of a new patent,” the reissue patent. Id. It therefore held that

§ 315(b)’s reference to “the patent” was a reference specifically to the reissue
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patent as distinguished from the original. See id.; see also Notice Regarding
Options for Amendments by Patent Owner Through Reissue or
Reexamination During a Pending AIA Trial Proceeding (April 2019), 84 Fed.
Reg. 16654, 16656 (Apr. 22, 2019) (PTO Notice relying on Eizo Corp. to
establish this distinction). Applying that same base logic here, the 733 patent
is not just an amended version of the original, as the district court found.
Rather, the "733 patent is a unique patent that issued as a new patent at its
own, later issuance date.

Similarly, for purposes of interpreting other provisions of the Hatch-
Waxman Act applicable to reissue patents, the FDA has recognized that
reissue patents are not just amended versions of the original. Rather, they
are separate and distinct instruments. Following the Fourth Circuit’s
decision in Mylan, it set forth a new policy recognizing the same. See
Abbreviated New Drug Applications and 505(b)(2) Applications, 81 Fed.
Reg. 69580, 69601 (Oct. 6, 2016) (“[T]he agency now considers reissued
patents as separate and distinct from the original patent for purposes of
administering the patent certification requirements of the FD&C Act and any

30-month stay of approval or 180-day exclusivity.”).
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The district court reasoned that § 252 mandates that every reissue
patent must have the same effect and operation in law as if it had been
originally granted in such amended form. Appx00032-00033. Under that
reasoning, the PTO would use the issue date of the original patent for
calculating patent term extensions on every reissue patent. But that is not
what the 2022 version of § 2766 says. After citing §§ 251 and 252, MPEP
§ 2766 states only certain reissue patents use the original issue date: those in
which the original covered the approved product. The necessary implication
is that, for reissue patents where the original did not cover the approved
product, the PTO would not use the original patent’s issue date. This flatly
contradicts the district court’s interpretation of § 252. It also refutes the
district court’s impression that the PTO never considers the issue date of a
reissue for any purpose. Appx00047; Appx00053.

These ever-changing statements establish that the PTO has not
adopted a consistent policy—let alone a persuasive interpretation of 35
U.S.C. § 156(c) that would merit deference. Even under the most deferential
of standards, courts do not defer “to a merely convenient litigating position
or a post hoc rationalization.” Kisor 139 S. Ct. at 2417 (cleaned up)

(addressing Auer deference); Gose v. U.S. Postal Serv., 451 F.3d 831, 838 (Fed.
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Cir. 2006) (same, as applied under the Skidmore standard). To be worthy of
deference, “the interpretation must truly be one that had been applied by the
agency, either prior to or, at the latest, during the exercise of its
administrative powers in the present matter.” Gose, 451 F.3d at 838. That is
demonstrably not the case here.

None of the other provisions from the MPEP relied upon by the district
court salvages the court’s analysis. The district court relied heavily on MPEP
§ 1460, Appx00053-00054, which states, a “reissued patent will be viewed as
if the original patent had been originally granted in the amended form
provided by the reissue.” From this, the district court understood it to be the
PTO’s policy that at reissue patent “steps into the shoes of the original patent
and is as though anything that came out of that reissue was issued on the
date that the original patent is issued” Appx00047 (quoting Appx03518
(203:8-21)). But that’s not what MPEP § 1460 says. This provision merely
addresses § 252’s carve-out for continuity of certain infringement actions,
which does not affect patent term extensions for the reasons discussed
above. As for the suggestion that a reissue patent “steps into the shoes of the
original patent,” the PTAB rejected that proposition in Eizo Corp., and so too

has this Court. Intel Corp., 703 F.3d at 1364.
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The district court also referenced MPEP § 1440, which instructs
examiners to treat reissue applications “as if they had the same effective
filing date as the original patent” because “a reissue patent replaces the
original patent, and thus is merely continuing the patent privilege of the
original patent as opposed to being an independent (regular) patent with its
own privilege (and its own term).” By its plain terms, this provision
addresses the effective filing date for a reissue patent, not the reissue patent’s
issue date. This merely acknowledges what Congress said in the text of 35
U.S.C. §100(i)(2). The “effective filing date” is used to determine the scope
of prior art—not for calculating a patent term extension. 35 U.S.C. § 102. If
anything, this all proves Defendants’ point on the text of § 156. Whenever
Congress wanted a reissue patent to assume some characteristic of the
original patent that it replaced, Congress explicitly said so.

In passing, the district court also cited MPEP §§ 1405, 1490, and
1415.01. None of these is on point. MPEP § 1405 says that a reissue patent’s
“term may be subsequently shortened” from the original term, “e.g.,
through the filing of a terminal disclaimer.” That unremarkable proposition
follows from 35 U.S.C. § 251(a), which explicitly says a reissue patent inherits

the unexpired term of the original patent that it replaces. As noted above,
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this cuts against the district court’s holding. The fact that “a terminal
disclaimer shortens the term of the original patent rather than creates a new
term” is not relevant. Appx00048 (citing MPEP § 1490). And MPEP § 1415.01
merely provides that a reissue patent has the same schedule for payment of
maintenance fees as the original patent, with the result that a patentee does
not get lower fees through reissuance. See 37 C.F.R. § 1.20(e)-(f)
(maintenance fees increase as time from issuance increases).

B. To the Extent the PTO Had an On-Point Policy, It Did Not
Merit Deference.

Even if one looks past the categorical reasons not to apply deference at
all, the district court’s Skidmore analysis does not withstand scrutiny. Under
Skidmore, courts may defer to an agency’s practice based on “the
thoroughness evident in [the agency’s] consideration, the validity of its
reasoning, [and] its consistency with earlier and later pronouncements.”
Mead Corp., 533 U.S. at 228 (quoting Skidmore, 323 U.S. at 140). Or as this
Court puts it, Skidmore deference applies: “[1] if the agency has conducted a
careful analysis of the statutory issue, [2] if the agency’s position has been
consistent and reflects agency-wide policy, and [3] if the agency’s position

constitutes a reasonable conclusion as to the proper construction of the
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statute.” Cathedral Candle Co. v. U.S. Int’l Trade Comm’n, 400 F.3d 1352, 1366
(Fed. Cir. 2005). All these considerations cut strongly against the application
of Skidmore deference here for the reasons noted above.

Thoroughness. As explained above, the PTO has not articulated any
“analysis of the statutory issue,” let alone a “careful” one. Cathedral Candle
Co., 400 F.3d at 1366. The letter granting Merck’s extension application is a
single-page document devoid of any analysis. Appx06858-06859. Bare
conclusions by lower-level employees do not reflect “a careful analysis of the
statutory issue” by the agency. Cathedral Candle Co., 400 F.3d at 1366-67
(deferring to a letter from the chairman of the ITC because it “it made clear
the statutory basis for the Commission’s position,” “explained its reason for
adopting the policy,” and was “not an interpretation that was made at a low
level within the agency”).

At the time of Merck’s extension application, the MPEP was
completely silent on the issue of patent term extensions on reissue patents.
And even today, the MPEP lacks any analysis of the statute —just conclusory
statements that would not even apply to the circumstances of the '733 patent.

The closest the PTO has ever come to an on-point statutory analysis is the
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PTAB’s decision in Eizo Corp., which is diametrically opposite to what the
district court found to be the PTO’s deference-worthy policy.

Simply put, there is no “careful analysis of the statutory issue” in this
case that merits deference.

Consistency. Insofar as the PTO’s disparate decisions and musings can
be said to constitute a “policy” on the issue date of reissue patents (which
they are not), the PTO is owed no deference due to its demonstrated
inconsistency on the matter. Such inconsistency strongly militates against
deference. Indeed, the circumstances here are similar to those seen in
PhotoCure ASA v. Dudas, in which the PTO articulated one position in the
MPEP but took the complete opposite approach in formal adjudications on
patent term extensions. 622 F. Supp. 2d 338, 349 (E.D. Va. 2009), aff'd sub nom.
PhotoCure ASA v. Kappos, 603 F.3d 1372 (Fed. Cir. 2010). Unsurprisingly, both
the PhotoCure district court and this Court concluded that Skidmore deference
was not warranted in light of this inconsistency. PhotoCure, 603 F.3d at 1376.

Validity. Nor is the PTO’s reasoning (or lack thereof) resulting in a
reissue patent “inheriting” the original’s issue date valid. It is inconsistent
with the plain text of the statute for the reasons discussed in Part I supra.

“Even if some level of deference were owed to the PTO’s interpretation,”
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Skidmore does not “permit[] a court to defer to an incorrect agency
interpretation.” PhotoCure ASA, 603 F.3d at 1376; see also Facebook, Inc. v.
Windy City Innovations, LLC, 973 F.3d 1321, 1354 (Fed. Cir. 2020).

No manner of deference is warranted here. The statute is
unambiguous, the PTO has never articulated any coherent construction of
§ 156(c) as applied to reissue patents, and, in all events, analysis of the
relevant factors demonstrates that Skidmore deference is inappropriate. To
the extent the district court purported to defer to a PTO policy in this case, it
erred as a matter of law and should be reversed.

CONCLUSION

The district court’s judgment should be reversed.
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UNITED STATES DISTRICT COURT
DISTRICT OF NEW JERSEY

IN RE SUGAMMADEX Civil Action No. 20-2576 (CCC) (LDW)
(CONSOLIDATED)

Document Electronically Filed

FINAL JUDGMENT

NOW THEREFORE, IT IS HEREBY ORDERED, ADJUDGED, AND DECREED THAT:

1. This Court has jurisdiction over Plaintiffs Merck Sharp & Dohme B.V. and
Merck Sharp & Dohme LLC (collectively, “Merck”), Defendants', and subject matter of this
action.

2. In accordance with the Court’s June 13, 2023 Opinion and Order (ECF Nos.
418 and 419), pursuant to Federal Rule of Civil Procedure 58, Final Judgment is entered in
favor of Merck and against Defendants with respect to RE44,733 (“the 733 patent”).
Defendants’ ANDA Products that are the subject of ANDA Nos. 214307 (Aurobindo),
213915 (Mylan), 214276 (USV), 214236 (DRL), 214364 (Gland), 214230 (Mankind),
214311 (Sandoz), 214319 (Sun), 213868 (Fresenius), and 214126 (Teva) (collectively,
“Defendants” ANDASs”) infringe claims 4, 12, and 21 of the *733 patent.

3. There is no finding of invalidity as to the *733 patent.

" Aurobindo Pharma USA, Inc., Aurobindo Pharma Ltd., and Eugia Pharma Specialties
Ltd. (collectively, “Aurobindo”); Mylan API US LLC, Mylan Pharmaceuticals Inc., and Mylan
Inc. (collectively, “Mylan”); USV Private Ltd. (“USV”); Dr. Reddy’s Laboratories, Inc. and Dr.
Reddy’s Laboratories, Ltd. (collectively, “DRL”); Gland Pharma Ltd. (“Gland”); Sandoz Inc. and
Lek Pharmaceuticals d.d. (collectively, “Sandoz”); Mankind Pharma Ltd. and Lifestar Pharma
LLC (collectively, “Mankind”); Sun Pharmaceutical Industries, Inc. and Sun Pharmaceutical
Industries Ltd (collectively, “Sun”); Fresenius Kabi USA, LLC (“Fresenius”); and Teva
Pharmaceuticals USA, Inc. (“Teva”) (Aurobindo, Mylan, USV, DRL, Gland, Sandoz, Mankind,
Sun, Fresenius, and Teva are collectively referred to herein as “Defendants”).
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4. The portion of the patent term extension for the *733 patent after December
14, 2022 is not invalid.

5. The *733 patent does not expire until January 27, 2026.

6. Pursuant to 35 U.S.C. § 271(e)(4)(A), the effective date of any approval by
FDA of Defendants’ ANDAs shall be no earlier than the expiration date of the *733 patent,
except to the extent subsequently (a) agreed between any Defendant(s) and Merck or (b)
ordered by this Court.

7. Pursuant to 35 U.S.C. § 271(e)(4)(B), Defendants and their officers, agents,
servants, employees, and attorneys, and other persons in active concert or participation with
any of them, are hereby enjoined from commercially manufacturing, using, offering to sell,
or selling within the United States, or importing into the United States, the products that are
the subject of Defendants” ANDASs until January 27, 2026, except to the extent subsequently
(a) agreed between any Defendant(s) and Merck or (b) ordered by this Court.

8. All pending motions and other outstanding requests for relief not specifically

addressed herein are DENIED.

SO ORDERED this 29 day of June 2023.

s/ Claire C. Cecchi
Hon. Claire C. Cecchi, U.S.D.J

AGREED TO BY:

s/ William P. Deni, Jr. /s R Touhey Myer

William P. Deni, Jr. R Touhey Myer

J. Brugh Lower KRATZ & BARRY, LLP
GIBBONS P.C. 800 N. West Street

One Gateway Center Wilmington, DE 19801
Newark, New Jersey 07102 tmyer@kratzandbarry.com
Tel: (973) 596-4500 (302) 527-9378
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Fax: (973) 596-0545
wdeni@gibbonslaw.com
jlower@gibbonslaw.com

Of Counsel:

John J. Normile (pro hac vice)
Sarah A. Geers

Lisamarie LoGiudice (pro hac vice)
JONES DAY

250 Vesey Street

New York, NY 10281

(212) 326-3939

Andrea Weiss Jeffries (pro hac vice)
JONES DAY

555 S. Flower Street

Los Angeles, CA 90071

(213) 243-2176

Anthony M. Insogna

JONES DAY

4655 Executive Drive, Suite 1500
San Diego, CA 92121-3134

(858) 314-1130

Matthew J. Silveira (pro hac vice)
JONES DAY

555 California Street, 26" Floor
San Francisco, CA 94104

(415) 626-3939

Shayna Cook (pro hac vice)

Alan Littmann (pro hac vice)
Doug Winnard (pro hac vice)
Lesley M. Hamming (pro hac vice)

GOLDMAN ISMAIL TOMASELLI

BRENNAN & BAUM LLP

200 S. Wacker Drive, 22nd Floor
Chicago, IL 60606

(312) 681-6000

Attorneys for Plaintiffs
Merck Sharp & Dohme B.V.
and Merck Sharp & Dohme LLC
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Timothy H. Kratz

George J. Barry III

KRATZ & BARRY, LLP

1050 Crown Pointe Parkway, Suite 500
Atlanta, GA 30338
tkratz@kratzandbarry.com
gbarry(@kratzandbarry.com

(404) 431-6600

Attorneys for Defendants Aurobindo Pharma

USA, Inc., Aurobindo Pharma Ltd., and Eugia
Pharma Specialties Ltd.

s/ Eric I. Abraham

Eric I. Abraham

HILL WALLACK LLP

20 Roszel Road

P.O. Box 5226

Princeton, New Jersey 08543
Tel: (609) 924-0808

Fax: (609) 452-1888
eabraham@hillwallack.com

Of Counsel:

Elaine Herrmann Blais
Daryl L. Wiesen

Robert Frederickson, 111
Molly R. Grammel
Kathleen McGuinness
Thomas V. McTigue IV
Lauren E. Jackson
GOODWIN PROCTER LLP
100 Northern Avenue
Boston, MA 02210
(617) 570-1000

Natasha E. Daughtrey
GOODWIN PROCTER LLP
601 South Figueroa Street

Los Angeles, CA 90017

(213) 426-2642

Alexandra D. Valenti
James Breen
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GOODWIN PROCTER LLP
The New York Times Building
620 Eighth Avenue

New York, NY 10018

(212) 813-8835

Madeline R. DiLascia
GOODWIN PROCTER LLP
1900 N Street N.W.
Washington, D.C. 20036

(202) 346-4000

Attorneys for Defendants Dr. Reddy’s
Laboratories, Inc. and Dr. Reddy’s
Laboratories, Ltd.

s/ James S. Richter

James S. Richter

MIDLIGE RICHTER, LLC

645 Martinsville Road

Basking Ridge, New Jersey 07920
jrichter@midlige-richter.com

Of Counsel:

Imron T. Aly

Kevin M. Nelson

Matthew T. Wilkerson

ArentFox Schiff LLP

233 South Wacker Drive, Suite 7100
Chicago, IL 60606

Attorneys for Defendant Gland Pharma Ltd.

s/ Dmitry V. Shelhoff

Dmitry V. Shelhoff

Kenneth S. Canfield
PERGAMENT & CEPEDA LLP
25 Hanover Road, Suite 104
Florham Park, NJ 07932

(973) 998-7722
dshelhoff(@pergamentcepeda.com
kcanfield@pergamentcepeda.com
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Attorneys for Defendants Mankind Pharma
Ltd. and Lifestar Pharma LLC

/s Jakob B. Halpern

Arnold B. Calmann (abc@saiber.com)
Jakob B. Halpern (jhalpern@saiber.com)
Catherine Soliman (csoliman(@saiber.com)
SAIBER LLC

One Gateway Center, Suite 950

Newark, NJ 07102-5311

Telephone: (973) 622-3333

Of Counsel:

Shannon M. Bloodworth
(SBloodworth@perkinscoie.com)
Brandon M. White
(BMWhite@perkinscoie.com)
PERKINS COIE LLP

700 Thirteenth Street, N.W., Suite 600
Washington, D.C., 20005-3960
Telephone: (202) 654-6200

Emily J. Greb (EGreb@perkinscoie.com)
PERKINS COIE LLP

33 East Main Street, Suite 201

Madison, WI 53703

Telephone: (608) 663-7460

Bryan D. Beel (BBeel@perkinscoie.com)
PERKINS COIE LLP

1120 NW Couch Street, Floor 10
Portland, Oregon 97209-4128

Telephone: (503) 727-2000

Lance A. Soderstrom
(lance.soderstrom(@katten.com)

Deepro R. Mukerjee
(deepro.mukerjee@katten.com)
KATTEN MUCHIN ROSENMAN LLP
50 Rockefeller Plaza

New York, New York 10020

Telephone: (212) 940-8800

Brian Sodikoff
(brian.sodikoff(@katten.com)
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KATTEN MUCHIN ROSENMAN LLP
525 West Monroe Street

Chicago, Illinois 60661

Telephone: (312) 902-5200

Jitendra Malik

(jitty.malik@katten.com)

Joseph M. Janusz
(joseph.janusz@katten.com)

KATTEN MUCHIN ROSENMAN LLP
550 South Tryon Street, Suite 2900
Charlotte, North Carolina 28202
Telephone: (704) 444-2000

Attorneys for Defendants Mylan AP1 US LLC,
Mylan Pharmaceuticals Inc., and Mylan Inc.

s/ Eric |. Abraham

Eric I. Abraham

HILL WALLACK LLP

20 Roszel Road

P.O. Box 5226

Princeton, New Jersey 08543
Tel: (609) 924-0808

Fax: (609) 452-1888
eabraham@hillwallack.com

Of Counsel:

Emily L. Rapalino
Daryl L. Wiesen
Robert Frederickson, 111
Molly R. Grammel
Kathleen McGuinness
Thomas V. McTigue IV
Lauren E. Jackson
GOODWIN PROCTER LLP
100 Northern Avenue
Boston, MA 02210
(617) 570-1000

Natasha E. Daughtrey
GOODWIN PROCTER LLP
601 South Figueroa Street

Los Angeles, CA 90017

(213) 426-2642
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620 Eighth Avenue

New York, NY 10018

(212) 813-8835

Madeline R. DiLascia
GOODWIN PROCTER LLP
1900 N Street N.W.
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(202) 346-4000

Attorneys for Defendants Sandoz Inc. and Lek
Pharmaceuticals d.d.

/s Gregory D. Miller
Gregory D. Miller

Gene Y. Kang

RIVKIN RADLER LLP
25 Main Street

Court Plaza North, Suite 501
Hackensack, NJ 07601
(201) 287-2474
gregory.miller@rivkin.com
gene.kang@rivkin.com

Of Counsel:

Charles B. Klein (pro hac vice)
Jovial Wong (pro hac vice)
Sharon Lin (pro hac vice)
WINSTON & STRAWN LLP
1901 L Street NW
Washington, DC 20036
Telephone: (202) 282-5000
Facsimile: (202) 282-5100
cklein@winston.com
jwong@winston.com
slin@winston.com

Attorneys for Defendants Sun Pharmaceutical

Industries, Inc. and Sun Pharmaceutical
Industries Ltd.
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s/ Edward J. Dauber

Edward J. Dauber (008881973)
GREENBERG DAUBER EPSTEIN &
TUCKER

One Gateway Center, Suite 600
Newark, NJ 07102

Telephone: 973.643.3700, Ext. 120
edauber@greenbergdauber.com

Of Counsel:

Robert L. Florence

PARKER POE ADAMS & BERNSTEIN
LLP

1075 Peachtree Street, N.E., Suite 1500
Atlanta, GA 30309

Tel. (678) 690-5750

Tasneem Dharamsi

PARKER POE ADAMS & BERNSTEIN
LLP
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Greenville, SC 29601
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Elizabeth M. Crompton
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LLP
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Attorneys for Defendant USV Private Ltd.
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UNITED STATES DISTRICT COURT
DISTRICT OF NEW JERSEY

Civil Action No.: 20-2576 (CCC) (LDW)
(CONSOLIDATED)

IN RE SUGAMMADEX
OPINION

CECCHLI, District Judge.

Plaintiffs Merck Sharp & Dohme B.V. and Merck Sharp & Dohme LLC (collectively,
“Plaintiffs” or “Merck™) bring this consolidated action under the Hatch-Waxman Act against
defendants Aurobindo Pharma USA, Inc., Aurobindo Pharma Ltd., and Eugia Pharma Specialties
Ltd. (collectively, “Aurobindo™); Dr. Reddy’s Laboratories, Inc. and Dr. Reddy’s Laboratories,
Ltd. (collectively, “DRL”); Gland Pharma Ltd. (“Gland”); Mankind Pharma Ltd. and Lifestar
Pharma LLC (collectively, “Mankind”); Mylan API US LLC, Mylan Pharmaceuticals Inc., and
Mylan Inc. (collectively, “Mylan”); Sandoz Inc., and Lek Pharmaceuticals d.d. (collectively,
“Sandoz”); Sun Pharmaceutical Industries, Inc. and Sun Pharmaceutical Industries Ltd.
(collectively, “Sun’); and USV Private Ltd. (“USV”’) (Aurobindo, DRL, Gland, Mankind, Mylan,
Sandoz, Sun and USV are collectively referred to herein as “Defendants”).

Merck holds the patent covering sugammadex sodium (“sugammadex”), the active
ingredient in a drug called Bridion®, which assists patients’ recovery of muscle function after a
form of paralysis is induced during surgery. That patent, U.S. Patent No. 6,670,340 (the “’340
Patent”), was subsequently reissued as U.S. Patent No. RE44,733 (the “RE’733 Patent”). The
Patent and Trademark Office (the “PTO”) granted the RE’733 Patent a five-year extension from
its original expiration date of January 27, 2021 to January 27, 2026, due to the nearly 12-year

regulatory review of Bridion® by the Food and Drug Administration (“FDA”). Defendants contest

1
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the validity of Claims 4, 12, and 21 of the RE’733 Patent by way of a challenge to the portion of
the patent term extension (“PTE”) granted by the PTO to the RE’733 Patent after December 14,
2022." ECF No. 389 (“Final Pretrial Order”) at 2. Specifically, Defendants contend that
calculation of a patent term extension for a reissued patent must be based on the date the reissued
patent issued, pursuant to § 156(c) of the Patent Act. See 35 U.S.C. § 156(c). Defendants argue
that reading § 156(c) in this way entitles Merck to only 686 days of a patent term restoration, rather
than the five years granted by the PTO. Defendants’ validity challenge, if meritorious, would
render the portion of the patent after December 14, 2022 invalid under 35 U.S.C. § 282(c).

By contrast, Merck argues that § 156(c)’s reference to “the date the patent is issued,” when
read in its proper statutory context including 35 U.S.C. §§ 251 and 252, refers to the date the
original patent is issued. Merck also contends that Defendants’ interpretation is contrary to well-
established PTO policy and practice. Under Merck’s interpretation, the PTO was correct to award
a five-year patent term extension, and the PTO’s determination should be left undisturbed.
Defendants do not contest infringement of the RE’733 Patent. Therefore, the only the issue for
this Court to decide is whether the portion of the extension of the RE’733 Patent’s term after
December 14, 2022 is invalid under 35 U.S.C. § 282(c).

The Court held a one-day bench trial in this matter on December 19, 2022. ECF No. 390.
The parties briefed the patent term extension issue before trial (ECF Nos. 335, 336, 341, 342), then
submitted post-trial briefing and proposed findings of fact and conclusions of law. ECF Nos. 401
(“DFOF”), 401-1 (“Def. Br.”), 402 (“PI. Br.”), 403 (“PFOF”). Thereafter, the parties submitted

responsive briefs. ECF Nos. 404 (corrected at 407 (“Def. Reply Br.”)), 405 (“Pl. Reply Br.”).

! Prior to trial, Defendants withdrew all previously asserted invalidity defenses, with the exception
of the PTE defense.

2
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Closing arguments were held on February 3, 2023. ECF No. 409 (“Closing Tr.”).

This Opinion constitutes the Court’s findings of fact and conclusions of law pursuant to
Federal Rule of Civil Procedure 52(a). The findings of fact are based on the Court’s observations
and credibility determinations of the witnesses who testified at trial, and a thorough review of all
the evidence admitted at trial. While the Court has reviewed the entirety of the record, the Court
includes references only to the evidence most pertinent to its analysis. For the reasons set forth
below, the Court finds that the extension of the RE’733 Patent’s term after December 14, 2022 is
not invalid under 35 U.S.C. § 282(c).

L. BACKGROUND

The facts of this case are almost entirely undisputed. The original patent covering
sugammadex, the ’340 Patent, issued on December 30, 2003. Although the patent issued in
December 2003, sugammadex could not be marketed until December 15, 2015—nearly 12 years
late—when the FDA completed its regulatory review of Bridion®. The December 15, 2015 FDA
approval of Bridion® left Merck with approximately five years of market exclusivity (based on an
original expiration date of January 27, 2021), even though 35 U.S.C. § 154(a)(2) provides for a
term “ending 20 years from the date on which the application for the patent was filed.” Congress,
however, passed the Hatch-Waxman Act in 1984 in part to allow for restoration of a patent term
lost to lengthy FDA regulatory review. On February 10, 2016, pursuant to the Hatch-Waxman
Act and specifically 35 U.S.C. § 156, Merck sought a patent term extension for the maximum
allowable five-year period to compensate for the almost 12 years of marketability lost during the
FDA'’s regulatory review. The PTO reviewed Merck’s application and granted that request on

February 4, 2020, restoring five years of the lost patent term.

3
Appx00011



Case 2:20-cv0259:626225%4DW DDosmeratnc218 Feigel 08R.3/X3leBabl/@9%2@23PagelD: 9387

None of this would be cause for dispute between the parties if not for the sequencing of the
reissue of the patent. In March 2012, while the FDA was in the midst of what would eventually
be its nearly-12-year review process, Merck’s predecessor-in-interest sought reissue of the *340
Patent because it had omitted narrower claims directed more specifically to sugammadex.
Notably, the Federal Circuit had just clarified in 2011 that the addition of narrower claims was a
proper basis for seeking reissue. See In re Tanaka, 640 F.3d 1246 (Fed. Cir. 2011). On January
28, 2014, the 340 Patent was reissued as the RE’733 Patent, containing the nine original claims
in identical form and an additional 12 narrower species claims directed specifically to
sugammadex. At that point, the RE’733 Patent inherited the “unexpired part of the term of the
original patent,” and thus was set to expire on the original expiration date of January 27, 2021. 35
U.S.C. § 251. Even when reissue was approved by the PTO on January 28, 2014, Merck still had
to wait nearly another two years to market Bridion® because FDA approval would not be
completed until December 15, 2015.

Accordingly, when Merck applied for a patent term extension in 2016, the original *340
Patent had been surrendered and the RE’733 Patent put in effect in its place. Understanding “the
date the patent is issued” in § 156(c) to refer to the term of the original patent which the reissue
patent had inherited, Merck calculated that it was entitled to the maximum allowable five-year
patent term extension. The PTO agreed with Merck’s understanding and calculation, and granted
the five-year patent-term extension Merck sought, extending the RE’733 Patent through January
27, 2026.

Defendants presented an invalidity defense at trial that challenged the patent term extension
calculation by Merck and the PTO. As noted above, instead of relying on the date of issue of the

original patent (as Merck and the PTO did), Defendants assert that the date on which the reissue

4
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patent (RE’733) issued must form the basis of that calculation under 35 U.S.C. § 156.
Consequently, Defendants maintain that Merck is only entitled to 686 days of restoration—
compared to the five years the PTO actually granted. This corresponds to an expiration date of
December 14, 2022 under Defendants’ theory, versus the expiration date of January 27, 2026
which the PTO assigned upon the patent term extension. With the facts almost entirely stipulated,
see Final Pretrial Order, Section 3, Defendants contend, purely as a matter of statutory
interpretation, that the PTO’s use of the original patent’s issue date was incorrect and thus
represents a material failure to comply with § 156(c). This trial ensued to determine if Defendants’
PTE defense established the invalidity of the RE’733 Patent—at least insofar as Defendants allege
the term was erroneously extended beyond December 14, 2022, the date on which the RE’733

Patent would expire under Defendants’ determination of the patent term extension.

A. Jurisdiction and Parties

Because this action arises under the patent laws of the United States, see 35 U.S.C. § 271
et seq., this Court has original jurisdiction over the subject matter of this action pursuant to 28
U.S.C. §§ 1331 and 1338(a). No party contests jurisdiction or venue. See Final Pretrial Order,
Section 1.

Plaintiff Merck Sharp & Dohme B.V., the owner by assignment of the *733 Patent, is a
corporation organized and existing under the laws of the Netherlands, and has its principal place
of business at Waarderweg 39, Haarlem, Netherlands 2031 BN. Merck Sharp & Dohme B.V. is
an indirect, wholly owned subsidiary of Merck & Co., Inc., a New Jersey corporation, which has
its principal place of business at 126 East Lincoln Ave, P.O. Box 2000, Rahway, NJ 07065 USA.
Final Pretrial Order, Section 3.A 9 7; PFOF 9 2. Plaintiff Merck Sharp & Dohme LLC, which

holds approved New Drug Application No. 022225 for Bridion®, is a limited liability company
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formed and existing under the laws of New Jersey, having its corporate offices and principal place
of business at 126 East Lincoln Ave, P.O. Box 2000, Rahway, NJ 07065 USA. Merck Sharp &
Dohme LLC is a direct, wholly owned subsidiary of Merck & Co., Inc. Section 3.A 9§ 8; PFOF ¢
3.

Defendant Aurobindo Pharma USA, Inc. is a corporation organized and existing under the
laws of the State of Delaware, with a principal place of business at 279 Princeton Hightstown
Road, East Windsor, New Jersey 08520. Final Pretrial Order, Section 3.B. Defendant Aurobindo
Pharma Ltd., which filed Abbreviated New Drug Application (“ANDA”) No. 214307, is a
corporation organized and existing under the laws of India, with a place of business at Maitri Vihar,
Plot #2, Ameerpet, Hyderabad, Telangana, 500038 India. /d. Defendant Eugia Pharma Specialties
Ltd. is a corporation organized and existing under the laws of India, with a principal place of
business at Galaxy, Floor: 22-24, Plot No.1l, Sy No.83/1 Hyderabad Knowledge City, Raidurg
Panmaktha, Hyderabad, Telangana — 500032, India. /d.

Defendant Dr. Reddy’s Laboratories, Inc. is a corporation organized and existing under the
laws of the State of New Jersey, having a principal place of business at 107 College Road East,
Princeton, New Jersey 08540. Id. Section 3.C. Defendant Dr. Reddy’s Laboratories, Ltd. is a
corporation organized and existing under the laws of India, having a place of business at §-2-337
Road No. 3, Banjara Hills, Hyderabad, 500034, India. /d.

Defendant Gland is a corporation organized and existing under the laws of India, with a
place of business at Survey No. 143-148, 150 & 151 Near Gandimaisamma ‘X’ Roads D.P. Pally,
Dundigal Gandimaisamma Mandal Medchal-Malkjgiri District, Hyderabad, Telangana, 500043
India. /d. Section 3.D.

Defendant Mankind Pharma Ltd. is a corporation organized and existing under the laws of

6
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India, with a place of business at 208 Okhla Industrial Estate Phase III, New Delhi, 110020 India.
Id. Section 3.E. Defendant Lifestar Pharma LLC is a corporation organized and existing under the
laws of the State of Delaware, with a principal place of business at 1200 MacArthur Blvd.,
Mahwah, New Jersey 07430. Id. Lifestar Pharma LLC is a subsidiary of Mankind Pharma Ltd. /d.

Defendant Mylan Pharmaceuticals Inc. is a corporation organized and existing under the
laws of the State of West Virginia, having a principal place of business at 3711 Collins Ferry Road,
Morgantown, West Virginia 26505. Id. Section 3.F. At the time of the filing of the Complaint,
Defendant Mylan API US LLC was a corporation organized and existing under the laws of the
State of Delaware, having a principal place of business at 45 Napoleon Court, Somerset, New
Jersey 08873. Id. Defendant Mylan Inc. is a corporation organized and existing under the laws of
the State of Pennsylvania, having a principal place of business at 1000 Mylan Boulevard, Robert
J. Coury Center, Canonsburg, Pennsylvania 15317. Id.

Defendant Sandoz Inc. is a corporation organized and existing under the laws of the State
of Delaware, having a principal place of business at 100 College Road West, Princeton, New Jersey
08540. Id. Section 3.G. Defendant Lek Pharmaceuticals d.d. is a corporation organized and
existing under the laws of Slovenia, having a place of business at Verovskova 57, 1526 Ljubljana,
Slovenia. 1d.

Defendant Sun Pharmaceutical Industries, Inc. is a corporation organized and existing
under the laws of the State of Delaware, having a principal place of business at 1 Commerce Drive,
Cranbury, New Jersey 08512. Id. Section 3.H. Defendant Sun Pharmaceutical Industries Limited
is a corporation organized and existing under the laws of India, having a place of business at Sun
House, CTS No. 201 B/1, Western Express Highway, Goregaon (East), Mumbai, Maharashtra,

400063 India. /d.
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Defendant USV is a corporation organized and existing under the laws of India, having a
place of business at Arvind Vithal Gandhi Chowk, B.S.D. Marg, Station Road, Govandi East,

Mumbai, Maharashtra, 400 088 India. /d. Section 3.1.

B. Patent-in-Suit and Relevant Prosecution History

The RE’733 Patent, issued on January 28, 2014 and entitled “6-Mercapto-Cyclodextrin
Derivatives: Reversal Agents For Drug-Induced Neuromuscular Block,” is a reissue of the 340
Patent. PFOF q 17; DFOF 99 23-28. Approximately ten years before the reissue, on December 30,
2003, the ’340 Patent issued with nine claims covering a group of compounds including
sugammadex, and methods of using sugammadex. PFOF 9 18. On March 28, 2012, “Merck’s
predecessor-in-interest filed a reissue application to add erroneously omitted claims narrowly
directed to sugammadex,” including the narrower species claims 10-21. PFOF 9 21; see also id.
22; DFOF 9 25; Trial Transcript (“Trial Tr.”) 194:4-25 (Mojica). The RE’733 Patent subsequently
issued on January 28, 2014 with 21 claims: original claims 1 through 9 (unchanged from the 340
Patent); and the 12 newly-added narrower species claims (10-21). PFOF §22; JTX-1.14—15. When

the RE’733 Patent issued, its original expiration date was January 27, 2021. DFOF ] 27.

C. Regulatory Review Process for Bridion®

On April 13, 2004, four months after the issuance of the *340 patent, Merck’s predecessor-
in-interest filed Investigational New Drug (“IND”) application No. 68,029 for the sugammadex
compound. PFOF q 24. On October 31, 2007, Merck’s predecessor-in-interest filed New Drug
Application (“NDA”) No. 022225, seeking commercial approval for Bridion®. PFOF q 25; DFOF
4 32. Bridion® was ultimately approved by the FDA on December 15, 2015. PFOF 9 26; DFOF
q33.

The FDA determined that the period from the filing of the IND to approval of the NDA for
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Bridion® (the “Regulatory Review Period”) lasted 4,265 days. PFOF 9 36; DFOF 4 39. Pursuant
to 35 U.S.C. § 156(g)(1), the Regulatory Review Period included the Testing Phase—determined
by the FDA to be April 13, 2004 to October 31, 2007 (1,297 days)—and the Approval Phase—
determined by the FDA to be October 31, 2007 to December 15, 2015 (2,968 days). PFOF q 36;
DFOF 99 34-37. As discussed, when the FDA ultimately granted approval to market sugammadex
on December 15, 2015, nearly 12 years had elapsed since the start of the application process.

D. The Patent and Trademark Office’s Determination of Patent Term Extension

1. General Calculation of Patent Term Extension

Section 156(c) requires calculation of PTE based on the “regulatory review period for the
approved product” which “occurs after the date the patent is issued.” The “regulatory review
period” is the sum of the testing and approval phases for the drug product. See 35 U.S.C. §
156(g)(1). However, in calculating PTE, only half of the days in the Testing Phase are counted,
but all the days in the Approval Phase are counted. See id. § 156(c)(2); see also 37 C.F.R. § 1.775.
The applicant must subtract from this calculation any days in the Testing or Approval Phase
preceding issuance of the patent. Finally, PTE is capped at a maximum of five years, and is further
limited such that the remaining term of the patent plus PTE cannot exceed 14 years after FDA
approval of the patented product. See id. § 156(g)(6)(A); id. § 156(c)(3). The parties do not dispute
the math behind the calculation of PTE; they disagree on how to interpret “the date the patent is
issued” as a matter of statutory construction.

2. Merck’s Patent Term Extension Application

On February 10, 2016, within 60 days of FDA approval as required by 35 U.S.C. §
156(d)(1), Merck submitted an Application for Extension of Patent Term Under 35 U.S.C. § 156

(“PTE Application”) for the RE’733 Patent based upon the FDA regulatory review of Bridion®.
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PFOF 9 29; DFOF 940, JTX-3.1267-80. Inits PTE Application, Merck explained that the RE’733
Patent was a reissue of the *340 Patent and identified both the original issue date (December 30,
2003) and the date of reissue (January 28, 2014). See JTX-3.1267-68. Specifically, Merck
identified “the patent for which an extension is being sought by the name of the inventor, the patent
number, the date of issue, and the date of expiration” as follows:

U.S. PATENT NO.: RE44,733

INVENTORS: Mingqiang Zhang, Ronald Palin, and David Jonathan Bennett

ISSUE DATE:

FOR REISSUE PATENT (U.S. Patent No. RE44,733): January 28, 2014
FOR ORIGINAL PATENT (U.S. Patent No. 6,670,340): December 30, 2003

EXPIRATION DATE: January 27, 2021

JTX-3.1273; see also PFOF 9 31; DFOF 9] 45.
Based on a calculation using December 30, 2003 as “the date the patent is issued” under

35 U.S.C. § 156(c), Merck requested the maximum available five-year patent term extension,
which would result in a modified expiration date of January 27, 2026. PFOF 94 32-33; DFOF
48; JTX-3.1284-87. In calculating the length of extension claimed, Merck subtracted “0 days”
from the Regulatory Review Period for Bridion® (sugammadex) because that “is the number of
days in the [T]esting and [A]pproval [P]hases on or before the issuance of the original U.S. Patent
No. 6,670,340 on December 30, 2003, which was reissued as U.S. Patent No. RE44,733 patent on
January 28, 2014.” JTX-3.1286. Merck’s PTE Application identified both original claims
(including Claim 4) and new claims (including Claims 12 and 21) as covering sugammadex. JTX-
3.1276-80. Merck also used “Claim 4 of the reissued *733 patent (and claim 4 of the original *340
patent)” to demonstrate the manner in which at least one patent claim read on the Approved

Product. JTX-3.1276-80.
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The FDA determined the total length of the Regulatory Review Period for Bridion® to be
4,265 days, with 1,297 days accruing in the Testing Phase and 2,968 days in the Approval Phase.
These periods of time were derived from the following:

(1) The date an exemption under section 505(i) of the Federal Food,
Drug, and Cosmetic Act (FD&C Act) (21 U.S.C. 355(1)) became
effective: April 13, 2004. FDA verified the applicant’s claim that
the date the investigational new drug application became effective
was on April 13, 2004.

(i1) The date the application was initially submitted with respect to the
human drug product under section 505 of the FD&C Act: October
31, 2007. FDA verified the applicant’s claim that the new drug
application (NDA) for BRIDION (NDA 022225) was initially
submitted on October 31, 2007.

(ii1) The date the application was approved: December 15, 2015. FDA
verified the applicant’s claim that NDA 022225 was approved on
December 15, 2015.

Final Pretrial Order, Section 3.A 9§ 43; PFOF q 36.

3. The Patent and Trademark Office’s Notice of Final Determination

The PTO issued a Notice of Final Determination on February 4, 2020, determining the
RE’733 Patent was eligible for a patent term extension under 35 U.S.C. § 156, with a period of
extension of five years. PFOF 9 38; DFOF q 52. The PTQO’s calculation of PTE for the RE’733
Patent was performed by attorneys at the Office of Patent Legal Administration. PFOF 9§ 37 (citing
Trial Tr. 117:6—16 (Burke), 166:11-25 (Burke)). In the Notice of Final Determination, the PTO
explained that the RE’733 Patent was a reissue of the *340 Patent and determined PTE based on
the original issue date of December 30, 2003, stating:

U.S. Patent No. RE44,733 is a reissue of U.S. Patent No. 6,670,340
(“the *340 patent”). The ’340 patent issued on December 30, 2003.
Since the [R]egulatory [R]eview [P]eriod for BRIDION® began on
April 13, 2004, which is after the December 30, 2003 date of
issuance for the 340 patent, the entire [R]egulatory [R]eview
[Pleriod has been considered in the above determination of the
length of the extension period under 35 U.S.C. § 156(c).
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JTX-3.1798; see also PFOF 9 39; DFOF 4] 53. Accordingly, the PTO used December 30, 2003 as
“the date the patent is issued” under 35 U.S.C. § 156(c), and recognized the entire Regulatory
Review Period for Bridion® to have occurred after December 30, 2003. PFOF q40-41; DFOF ¢
54. With these inputs, it is uncontested that the length of the extension is five years under 35
U.S.C. § 156(c). Final Pretrial Order, Section 3.A 9 77.

On June 24, 2020, the PTO issued a certificate under 35 U.S.C. § 156 extending the patent
term of the RE’733 Patent for a period of five years from its original expiration date (as defined in
35 U.S.C. § 156(a)) of January 27, 2021 to January 27, 2026. DFOF 9 56. No determination of a
lack of due diligence under 35 U.S.C. 156(c)(1) was made with respect to the PTO’s PTE

determination for the RE’733 patent. PFOF q 44; DFOF q 55.

E. The Patent and Trademark Office’s Treatment of Reissued Patents

1. General Treatment of Reissued Patents

At trial, the parties offered expert witnesses to opine on the PTO’s policy and practice as
to the treatment of reissued patents. See Final Pretrial Order at 3 (providing for live testimony of

Lissi Mojica (“Mojica” or “Ms. Mojica”) for Merck? and Dr. Julie Burke, Ph.D (“Burke” or “Dr.

2 Ms. Mojica received her B.S. in Aeronautical Engineering from Embry Riddle Aeronautical
University in 1988 and received her MBA in Legal Administration from Marymount University
in 2000. After receiving her B.S. degree, Ms. Mojica worked in various roles and departments in
the PTO, including as a Patent Examiner (1989-98), in the Office of Petitions (1998), as a Patent
Cooperation Treaty Legal Advisor (1999-2000), as a Supervisory Programs Review Examiner
(2000-03), and as the first Director of the Central Reexamination Unit (2003-08). Her
responsibilities in her various positions included training Patent Examiners on reissue, reviewing
reissue application declarations for compliance with PTO practice, addressing all issues regarding
merged reissue and reexamination proceedings, working closely with the Office of Patent Legal
Administration, and establishing policies to streamline and improve the patent examination
process. See Final Pretrial Order, Section 10.A.
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Burke”) for Defendants®). Both witnesses explained that PTO office policy is outlined in the
Manual of Patent Examining Procedure (“MPEP”), which is “a large volume of guidance for patent
applicants and instructions for the examining corps that covers the more bread-and-butter type of
situations that commonly crop up during the ... course of patent examination.” Trial Tr. 122:7-11
(Burke). The MPEP is “what all the patent office looks to for policy and procedure.” Id. 190:15—
16 (Mojica). Examiners “are authorized or required to follow” the policies set forth in the MPEP.
Id. 154:24—-155:14 (Burke).

Before reaching the issue concerning PTE of reissue patents, the experts opined on whether
the PTO has an overarching policy concerning the effect of reissue patents generally. Ms. Mojica
testified that, on the whole, the PTO treats the reissued patent as “step[ping] into the shoes of the
original patent.” Trial Tr. 203:8-21; see also id. 185:2-7 (same). In support, she referred to MPEP
§ 1460, which provides: “With respect to the Office treatment of the reissued patent, the reissued
patent will be viewed as if the original patent had been originally granted in the amended form
provided by the reissue.” MPEP § 1460; see Trial Tr. 195:23-196:2. Ms. Mojica also explained
that, pursuant to office policy, a reissue patent is not deemed to “have its own privileges” because
it is not “an independent regular patent.” Id. 197:15-22 (referring to MPEP § 1440). Instead, the

reissue patent operates “merely [as] a continuation of the original patent’s privilege.” Id. Dr. Burke

3 Dr. Burke holds a B.A. in Molecular and Cellular Biology from the Johns Hopkins University, a
Ph.D. in Biochemistry from the Imperial College of Science, Technology and Medicine at the
University of London, and completed a Post-Doctoral Research Fellowship at the Johns Hopkins
University School of Medicine’s Department of Biochemistry. Dr. Burke worked for the PTO for
twenty years (1995-2015). After first working as a Patent Examiner, she was placed on detail to
the Deputy Commissioner for Patent Examination Policy and assisted editors in revising the
MPEP. She also worked as a Special Program Examiner and then a Quality Assurance Specialist
at Technology Center 1600. In these roles, Dr. Burke developed quality initiatives and
recommendations for Technology Center 1600, responded to applicant, examiner, and supervisor
questions about patent examination, and trained supervisors and examiners on various aspects of
examination practice. See Final Pretrial Order, Section 10.C.
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did not expressly dispute this general policy and instead directed her testimony on PTO policy
towards the PTO’s choice concerning which issue date to use for PTE calculation of a reissued
patent. See id. 114:17-21.

As to specific applications of the general PTO policy, Ms. Mojica also pointed to various
areas of PTO practice in which the reissue patent is treated in line with MPEP § 1460’s directive,
including: assessing prior art relevant to a reissue, calculation of maintenance fees for reissued
patents, terminal disclaimers, and transferring PTE applications filed on an original patent to a
reissued patent where the reissue application was pending at the time the patentee files for PTE.
See Trial Tr. 197:6-199:2 (prior art); id. 200:4-24 (terminal disclaimers); id. 202:19-21
(maintenance fees); id. 208:17-209:11 (transfer of PTE applications when reissue was pending).

2. The Patent and Trademark Office’s Treatment of Reissued Patents for

Purposes of Determining Patent Term Extension

The parties’ experts also opined on whether the PTO had a specific policy regarding the
determination of a patent term extension for reissued patents, and whether the PTO’s treatment of
such situations was consistent. Dr. Burke expressed her view that “[t]he patent office has no policy
upon this topic.” Trial Tr. 114:24. In contrast, Ms. Mojica opined that, pursuant to the PTO’s
broader policy concerning reissued patents, the date the patent is reissued never affects the patent’s
term, even in cases of term extension. /d. 199:10-25. In other words, the general policy concerning
reissue patents also applies in the specific circumstances of patent term extension. /d. She raised
various examples in which the PTO uses the original issue date or original application date for
purposes of a reissue patent. /d. 197:6-199:2; 202:19-21. Ms. Mojica added that she believed the
date of reissue is used solely for “administrative” purposes to track when the reissue occurred. /d.

204:4-14. Dr. Burke could not identify any PTO policy guidance using the reissue date for any
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purpose and could not recall any experience she had in her time at the PTO when the reissue date
was used for any reason. Id. 178:9-179:13.

When addressing the consistency of the PTO’s practice, the experts analyzed a data set of
relevant instances in which the PTO dealt with a reissued patent applying for patent term extension.
Together, the experts identified a total of 40 examples spanning over the last four decades. PFOF
9 56; DFOF q 60. Of those 40 PTE determinations, Ms. Mojica identified 36 in which the PTO
used the original issue date to calculate PTE. Tr. 214:5-215:20. In all 36 of these instances, the
PTO issued its notice of final determination after the patent reissued, consistent with its practice
with the RE’733 Patent here. /d. 214:15-215:20 (Mojica). Ms. Mojica thus concluded that the
PTO consistently used the original issue date when determining PTE for reissue patents. /d. 215:5-
7; 217:1-22. Additionally, beyond the practice of the PTO, testimony at trial showed that some
patentees expect the PTO to calculate PTE based on the original issue date because it is “self-
evident” from the concept of reissue. See Dep. Tr. of Keith D. MacMillan (“MacMillan”) 158:9—
159:1, 159:12-25, 160:3-10.*

Dr. Burke identified four PTE determinations in which the PTO used the reissue date to
calculate PTE. Trial Tr. at 139:7-12; see also DTX-4, DTX-8, DTX-9, DTX-10. In two of these,
the choice of date had no effect on the PTE allowed—the extension would have been the same
regardless of which issue date was used. Tr. 217:3-217:22 (Mojica discussing RE’30,811 and

RE’34,712). And in the remaining two, the PTO never awarded the extension based on the date

4 Mr. MacMillan is a former Merck in-house counsel, who was involved in the prosecution of
Merck’s patents related to sugammadex, including the RE’733 Patent and its patent term extension.
Final Pretrial Order, Section 8.A(i). The parties agreed to submit up to 20 minutes of designations
from Mr. MacMillan’s deposition. /d. To the extent that the parties objected to the deposition
testimony discussed in this Opinion, those objections are overruled. See Final Pretrial Order
Section 11.A-B (listing deposition designations and objections).
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of reissue (even though it used that date for calculation purposes), because the patentee ultimately
chose to elect PTE on other patents, leading to withdrawal of the original PTE applications. /d.
(Mojica discussing RE’42,072 and RE’43,691). The patentee in the latter two examples also chose
to seek a shorter extension by seeking PTE based on the date of reissue. See DTX-9.621, 628 (PTE
application for RE’42,072); DTX-10.101, 110 (PTE application for RE’43,691). Further, in the
four instances in which the reissue date was used, the PTO did not expressly note that the subject
patent was a reissued patent, as it did with its determination for RE’733. Compare DTX-4, DTX-
8, DTX-9, DTX-10 with JTX-3.1798 (“U.S. Patent No. RE44733 is a reissue of U.S. Patent No.
6,670,340....”). When asked, Dr. Burke was unable to identify an instance where the PTO later
re-calculated a patent term extension for any of Ms. Mojica’s 36 examples. Trial Tr. 172:20-173:4.
Dr. Burke concluded that, based on her examination of these 40 instances, “the PTO’s practice has
been mixed.” Trial Tr. 115:17.°> As noted above, Ms. Mojica rejected Dr. Burke’s conclusion,
opining that the existence of the four examples referenced by Dr. Burke did not undermine the
PTO’s overall consistency, given the examples’ particularized circumstances. /d. 217:7-24.
Lastly, the Court notes that MPEP § 2766 (Processing of Patent Term Extension
Applications When Reissue Has Been Filed) [R-07.2022] was recently amended to address
situations where a patent term extension is sought on a reissue patent, as before the Court presently.

Section 2766 now states the original patent grant date is used to calculate PTE, explaining:

With respect to calculating the amount of extension to which the
reissued patent is entitled to receive, so long as the original patent
claimed the approved product and the reissued patent claims the
approved product, the original patent grant date would be used to

> Dr. Burke also testified that nine (9) of the 36 instances identified by Ms. Mojica involved
situations in which an application for PTE was filed on the original patent before the patent was
surrendered and the PTO issued a reissue patent. Trial Tr. at 139:1-6.
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calculate the extension to which the reissued patent would be
entitled.

Although neither expert opined on the updated provision at trial, the Court may “take notice of
public reports and filings, such as those prepared by an administrative agency or pursuant to
government regulation, to extent they have indicia of authenticity.” In re Plum Baby Food Litig.,
No. 21-2417, 2022 WL 16552786, at *3 (D.N.J. Oct. 31, 2022) (citing Sturgeon v. Pharmerica
Corp., 438 F. Supp. 3d 246, 259 (E.D. Pa. 2020)).
II. ISSUE TO BE DECIDED
As stated above, prior to the commencement of trial, Defendants advised that they did not
contest infringement. Final Pretrial Order at 2; see also ECF Nos. 249, 250, 252, 253, 254, 255,
276,277,357, 380, 381. Accordingly, the sole issue before this Court concerns Defendants’ PTE
defense: whether the portion of the patent term extension for the RE’733 Patent after December
14, 2022 is invalid under 35 U.S.C. §282(c). Final Pretrial Order at 2.
III. LEGAL STANDARD
Issued patents are presumed valid. See 35 U.S.C. § 282(a). To rebut this presumption, a
defendant bears the burden of proving invalidity by clear and convincing evidence. Titan Tire
Corp. v. Case New Holland, Inc., 566 F.3d 1372, 1376 (Fed. Cir. 2009). Questions of statutory
interpretation, however, are legal questions for the court to decide. See Wyeth v. Kappos, 591 F.3d
1364, 1369 (Fed. Cir. 2010); see also Microsoft Corp. v. i4i Ltd. P’ship, 564 U.S. 91, 114 (2011)
(Breyer, J., concurring) (clarifying that on an “invalidity question,” the presumption of validity is
an “evidentiary standard of proof [that] applies to questions of fact and not to questions of law™).
IV.  DISCUSSION
This Hatch-Waxman Act litigation requires the Court to determine how to treat a reissued

patent for purposes of calculating a patent term extension under 35 U.S.C. § 156(c). Section 156
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generally “provides the holders of patents on approved patented products with an extended term
of protection under the patent to compensate for the delay in obtaining FDA approval.” Merck &
Co., Inc. v. Kessler, 80 F.3d 1543, 1547 (Fed. Cir. 1996) [hereinafter Kessler]. Broadly speaking,
when a patentee loses part of its exclusivity to market a covered drug because the patentee is
awaiting FDA approval, the patentee may seek to extend the patent up to five years, subject to
certain other statutory exceptions that are not implicated here. 35 U.S.C. § 156(c). Section 156(c)
specifically speaks to calculation of that extension, restoring to the term of the patent “the time
equal to the regulatory review period for the approved product which period occurs after the date
the patent is issued.” 35 U.S.C. § 156(c). It does not, however, expressly address the treatment of
patents that are reissued pursuant to 35 U.S.C. § 251 (“Reissue of Defective Patents”). See also id.
§ 252 (“Effect of Reissue”). Accordingly, the crux of the legal dispute concerns whether the Patent
Act requires a patent term extension of a reissued patent to be calculated based on the issue date
of the original patent—the term of which is inherited by the reissue patent—or, conversely, based
on the issue date of the reissued patent.

Defendants assert that the plain meaning of the language of § 156(c), read in isolation and
using basic rules of grammar, requires using the issue date of the reissued patent. They contend
there is no ambiguity, and thus there is no need to look past this provision’s language. By contrast,
Merck argues that § 156, understood in the statutory context of the provisions governing reissue
(§ 251 and § 252) as it must be, unambiguously directs PTE to be calculated based on the issue
date of the original patent which sets the term for the reissue. Although Merck maintains that the
Court need not look further than the plain meaning established by the statutory scheme, Merck
argues that to the extent there is ambiguity, it should be resolved by the Hatch-Waxman Act’s

remedial purpose of restoring portions of the patent’s term lost to FDA delay and by deferring to
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the PTO’s consistent use of the original issue date.

For the reasons set forth below, the Court finds that § 156(c), when read in its proper
context alongside the provisions of the Patent Act addressing reissue, unambiguously supports
Merck’s interpretation that the issue date of the original patent must be used for calculating PTE.
Defendants’ isolated interpretation of § 156 requires an untenable reading of the statutory scheme
on the whole, creating conflict with various provisions of the Patent Act as well as unintended
results. Moreover, Defendants’ interpretation would undermine the purpose of the Hatch-Waxman
Act, in contrast to Merck’s interpretation, which aligns with it. Using the original issue date also
comports with the PTO’s policy and longstanding practice of treating reissued patents as if they
were originally granted in amended form for purposes relevant to the PTO’s administration of the
Patent Act. And even if the underlying statutory language were ambiguous, the PTO’s policy and
consistent practice over the last four decades would be entitled to some deference pursuant to
Skidmore v. Swift & Co., 323 U.S. 134 (1944).

A. Statutory Language

1. Overview of the Parties’ Positions

Both parties contend that this issue can be decided by the unambiguous meaning of the
relevant provisions of the Patent Act. Of course, they present different views of what that
unambiguous meaning is. The Court turns first to Defendants, who argue that § 156(c), read on
its own, requires a patent term extension to be determined based on the issue date of the reissue
patent, namely the RE’733 Patent here. Defendants point to what they view as the operative
provision of § 156(c): “/t/he term of a patent eligible for extension ... shall be extended by the
time equal to the regulatory review period for the approved product which period occurs after the
date the patent is issued.” 35 U.S.C. § 156(c) (emphasis added). They assert that this provision

“refers to only one patent, such that the same patent for which PTE is sought must be the same
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patent whose issue date is used for calculating PTE.” Def. Br. at 8-9. In other words, because “the
definite article ‘the’ is ‘a function word indicating that a following noun or noun equivalent is
definite or has been previously specified by context,”” it follows that “the patent” in the second
clause must refer to the same patent that is “eligible for extension” in the first. /d. at 9 (quoting
Nielsen v. Preap, 139 S. Ct. 954, 965 (2019)). And, Defendants continue, there is no dispute that
the “patent eligible for extension” here is the RE’733 Patent—the only patent in existence since
the *340 Patent was surrendered years before applying for PTE, and the patent which was identified
as eligible for extension in Merck’s application. /d. Therefore, Defendants assert § 156(c)’s
reference to “the date the patent is issued” must refer to January 28, 2014, the date the RE’733
Patent “issued.” Under Defendants’ theory, then, only 686 days of the Regulatory Review period
should be restored to the patent’s term—the time between the reissue date (January 28, 2014) and
the FDA’s approval of Bridion® (December 15, 2015).

Merck, for its part, argues that § 156, which does not reference reissue patents specifically,
must be read in conjunction with § 251 and § 252, the provisions addressing reissue. Pl. Br. at 5.
Once they are read together (as they must be under principles of statutory construction), Merck
contends that it is unambiguous that the issue date of the original patent should be used for
calculation of PTE. Id. at 5-6 (citing Syngenta Crop Prot., LLC v. Willowood, LLC, 944 F.3d 1344,
1359 (Fed. Cir. 2019)). Turning to § 252, Merck points out that this provision, entitled “Effect of
Reissue,” mandates that “every reissued patent shall have the same effect and operation in law, on
the trial of actions for causes thereafter arising, as if the patent had been originally granted in
amended form.” Id. at 6 (citing 35 U.S.C. § 252). Merck explains that because there is no dispute
that this is the trial of an action for a cause arising after reissue, § 252 requires the RE’733 Patent

to be given “the same effect and operation in law . . . as if [the RE’733 Patent] had been originally
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granted in amended form.” /d. at 7 (citing Cooper Techs. Co. v. Dudas, 536 F.3d 1330, 1341 (Fed.
Cir. 2008)). And to give the RE’733 Patent that same effect and operation as if it had been
originally granted in amended form, the original issue date must be used. /d. Merck therefore
contends that § 252 “resolves the parties’ dispute regarding what effect to give the reissued RE’733
patent for purposes of this case.” Pl. Br. at 6.

Moreover, Merck asserts that § 251 further supports its interpretation. /d. at 9-10. Section
251 speaks to the relationship between the original patent and the reissue: when “any patent”
contains a correctable error, the PTO “shall ... reissue the patent.” Id. at 9 (citing § 251) (emphasis
added in brief). Mirroring Defendants’ reasoning, Merck suggests “the use of ‘the’ in § 251
demonstrates that a reissued patent is ‘the’ original patent in amended form and should be treated
accordingly.” Id. Further, because § 251 provides that the reissued patent takes on “the unexpired
part of the term of the original patent,” the “term” of a reissued patent is dictated entirely by the
original patent. /d. Merck argues that not only do § 251 and § 252 affirmatively support its
interpretation but Defendants’ interpretation would create an unnecessary conflict between the
reissue provisions and the patent term extension provision. /d. at 14-15. Merck thus concludes
that a holistic view of the statutory scheme which gives effect to all relevant provisions requires

using the original patent’s issue date when calculating PTE under § 156(c).

2. Analysis

a) Principles of Statutory Construction

“It is a fundamental canon of statutory construction that the words of a statute must be read
in their context and with a view to their place in the overall statutory scheme.” W. Virginia v. Envtl.
Protec. Agency, 142 S. Ct. 2587, 2607 (2022) (internal quotation omitted); see also Syngenta Crop
Prot., LLC v. Willowood, LLC, 944 F.3d 1344, 1359 (Fed. Cir. 2019) (“The meaning of statutory

language is determined by reference to the language itself, the specific context in which that
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language is used, and the broader context of the statute as a whole.”) (internal quotation omitted).
Defendants’ suggestion to begin and end with the language of § 156(c)—and disregard other
provisions relevant to reissue—thus runs counter to standard principles of statutory interpretation.
See Turkiye Halk Bankasi A.S. v. United States, 143 S. Ct. 940, 948 (2023) (“But this Court has a
duty to construe statutes, not isolated provisions.”) (internal quotation omitted); Tyler v. Cain, 533
U.S. 656, 662 (2001) (“We do not, however, construe the meaning of statutory terms in a
vacuum.”); Vectra Fitness, Inc. v. TNWK Corp., 162 F.3d 1379, 1383 (Fed. Cir. 1998)
(“[S]tatutory interpretation is a holistic endeavor that requires consideration of a statutory scheme
in its entirety.”) (internal quotation omitted). Indeed, the Federal Circuit has already determined
that this fundamental canon of construction applies specifically to § 156 when it relied on “the
combined effects of [other Patent Act amendments] and the Hatch-Waxman Act” to construe the
phrase “‘original expiration date’ in § 156(a).” Merck & Co., Inc. v. Kessler, 80 F.3d 1543, 1550
(Fed. Cir. 1996) (reaching conclusion after finding “[u]nder this interpretation, all provisions ...
can reasonably be given effect”). It is therefore incumbent upon this Court to interpret the Patent
Act in a way that gives meaning to all provisions and avoids conflict. See Baude v. United States,
955 F.3d 1290, 1305 (Fed. Cir. 2020) (relying on “one of the most basic interpretive canons: that
a statute ... should be construed so that effect is given to all its provisions”) (internal quotation
omitted). Defendants’ isolated interpretation of § 156(c), however, violates these principles of
statutory construction by creating unnecessary conflict with § 251 and § 252, the provisions
concerning reissued patents. The Court now turns to these provisions of the Patent Act.

b) Section 251

Defendants’ interpretation, if accepted, would conflict with § 251, the initial provision
governing the process for reissue and its term. Section 251 expressly states that the PTO must

“reissue the patent” which contains an error—not issue a new patent. 35 U.S.C. § 251 (emphasis
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added). Section 251 further directs that the reissued patent inherits “the unexpired part of the term
of the original patent.” Id. This provision thus treats the reissued patent not as an entirely new
patent with a new term, but as an amended version of the original that takes on the original’s term.
In other words, § 251 provides that the term of a reissue patent lacks an independent basis; its
existence and length depend entirely on the term of the original. /d. And § 251’s focus on the
identity of a patent term between the original and the reissue links back to § 156(c), which
discusses extension specifically in the context of “[t]he term of a patent.” Id. § 156(c) (emphasis
added). Against this backdrop, Defendants’ interpretation would overlook the dependency of the
reissue’s term on the original’s term, and the relationship between the two. Instead, it would create
two unrelated and distinct terms: the original term, which retains its statutory guarantee of up to
five years’ restoration based on FDA delay; and the reissue term, which would be dictated not
necessarily by the requirements of § 251 but by the happenstance of the date the PTO approves
reissue and/or the date the FDA finishes its regulatory review—both of which are out of the control
of the patentee. See Def. Br. at 11-12. Moreover, the Federal Circuit has already observed the
requirement of reading § 156 and § 251 harmoniously, holding that a patent’s “term” in the Act
must be read consistently across the two provisions. See In re Yamazaki, 702 F.3d 1327 (Fed. Cir.
2012). There, after noting that § 156 and § 251 are among a series of statutes that “use[] the word

299

‘term,’” the Federal Circuit explained that “[t]o hold that § 251 uses ‘term’ in a sense . . . distinct
from §§ 155, 155A, 156, and 253 would be to endorse an untenable reading of the statutory

scheme....” Yamazaki, 702 F.3d at 1332. Defendants’ isolated interpretation does precisely that—
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endorses an untenable reading of the statutory scheme established by § 251 and reaffirmed by the
Federal Circuit in Yamazaki.®

c) Section 252

Similarly, Defendants’ interpretation conflicts with § 252. Section 252 requires that
“every reissued patent shall have the same effect and operation in law, on the trial of actions for
causes thereafter arising, as if the same had been originally granted in such amended form.” 35
U.S.C. § 252. As this is a trial of a cause arising after reissue, see Final Pretrial Order 3.B-I
(Defendants filed their ANDASs in 2019, nearly six years after reissue), the Court must do as the
statute requires: give the RE’733 Patent “the same effect and operation in law ... as if [it] had been
originally granted in such amended form.” PI. Br. at 6 (quoting 35 U.S.C. § 252). Moreover, as
with any statute, the Court must strive to give meaning to every word in § 252. See Sullivan v.
McDonald, 815 F.3d 786, 791 (Fed. Cir. 2016) (“[W]e attempt to give full effect to all words
contained within that statute ....”) (emphasis added) (quoting Glover v. West, 185 F.3d 1328, 1332
(Fed. Cir. 1999)). To give the RE’733 Patent the “same effect and operation in law” as if it had
been “originally granted in amended form,” then, the Court must also give meaning to “originally.”
35 U.S.C. § 252. This, in turn, provides another reason to treat RE’733’s issue date as if it were

the original issue date. And the Federal Circuit observed as much in Cooper Techs. Co. v. Dudas,

® Merck also explains that § 251(a), by providing that the remainder of the original term carries
over to the patent as reissued, “necessarily requires the expiration date of the reissued patent to be
calculated based on the filing date of the original application, . . . not the reissue application filing
date.” ECF No. 335 at 9 (citing 35 U.S.C. § 154(a)(2) (term extends from issue date to 20 years
after application filing)). Further underscoring the importance of the original patent’s issue date
to the term of the reissue patent, the Court notes that prior to 1995, the expiration date of a reissued
patent was based not on the filing date of the original application but on the issue date of the
original patent. See Kessler, 80 F.3d at 1547 (“Prior to June 8, 1995, U.S. patents had an expiration
date under 35 U.S.C. § 154 measured as 17 years from the date the patent issued ....”).
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when it explained that “reissues are deemed by operation of law to replace the surrendered
originals and, thus, are entitled to treatment as original patents.” 536 F.3d 1330, 1341 (Fed. Cir.
2008) (rejecting argument that the statute establishing inter partes reexamination of “original
applications” filed after a certain date would insulate reissue patents from such reexamination
altogether because they issued from “reissue applications” instead of “original applications”).
Therefore, in addition to being inconsistent with § 251, Defendants’ interpretation would further
disrupt the statutory scheme by creating conflict with § 252.

Defendants respond that this interpretation would misconstrue § 252 and its subject matter.
See Def. Br. at 16-17. They assert that § 252, in contrast to Merck’s understanding, is “really
focused on ... what is the effect of reissue in later litigation.” Closing Tr. 18:17-18. Although that
qualification might be taken to support Merck’s interpretation (as this litigation commenced after
reissue and involves its effects), Defendants maintain that § 252 must be understood in its context:
namely, settling “complicated questions that arise sometimes with reissued patents” including
infringement that occurs before reissue, and distinguishing claims that are carried over from the
original patent from claims that are newly added by the reissue. Id. 20:16-17. Putting aside that
Defendants ask the Court to view § 252 in statutory context they are unwilling to afford § 156,
their argument is belied by Cooper Techs. There, the Federal Circuit used § 252 to ground its
understanding of reissue patents even though it was reviewing an Administrative Procedure Act
challenge to a PTO decision, and not infringement litigation. Cooper Techs., 536 F.3d at 1341.
Moreover, the language of § 252 itself is broadly stated; its text is not limited to specific questions
arising in subsequent litigation such as damages or intervening rights, as Defendants have
suggested. See Closing Tr. 18:12-16 (Defendants’ counsel arguing § 252°s import to “damages,”

and “intervening rights and equitable intervening rights”). Accordingly, § 252 provides an
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explanation of reissue patents (and their relation to their predecessor patents) that is not as limited
as Defendants propose.

Defendants also refute that their interpretation conflicts with § 252 because, they contend,
reissue patents and original patents are “legally distinct.” Def. Br. at 11. To justify that position,
they offer three principal supporting arguments. First, Defendants note that in prior versions of
the Patent Act, “the ‘rights [a patentee] had in and under the original patent are forfeited ab initio
upon the grant of the reissue.’” Def. Br. at 11 (quoting Fresenius v. Baxter, 721 F.3d 1330, 1337
(Fed. Cir. 2013)). Second, they assert that the Federal Circuit, in Intel Corp. v. Negotiated Data
Sols., Inc., 703 F.3d 1360 (Fed. Cir. 2012), already rejected the proposition that a reissue patent
replaces an original. /d. at 12. And third, they point to other tribunals’ decisions—namely the
Fourth Circuit and the Patent Trial and Appeals Board (“PTAB”)—which they believe support the
proposition that original patents and reissues are always distinct. /d.

The Court is not persuaded. As an initial matter, whether the original patent and reissue
patent are “legally distinct” mischaracterizes the question before the Court as well as the guidance
provided by § 252. The question here is not whether the two patents are the same, for all
conceivable purposes or in some abstract, theoretical sense. Compare Closing Tr. 18:2-9 with id.
44:18-45:2 (debating whether, and to what effect, Merck’s theory is a “legal fiction”). Rather, the
question presented is simply how to treat the reissued patent in this cause of action arising after
reissue. Indeed, § 252 (as well as Merck, the PTO, and this Court) recognizes that the reissue does
not literally issue on the date the original did. See, e.g., Closing Tr. 54:7-9 (“Merck’s position is
not that reissues always go back in time and replace an original and we all pretend that the original
never existed.”). But § 252 nevertheless directs the Court, on actions arising after reissue, to give

the reissue “the same effect and operation in law . . . as if” it issued on the date the original did. 35
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U.S.C. § 252 (emphasis added). That is, for the purpose to which § 252 speaks—the effect of
reissue on causes of action thereafter arising—the Court is directed to set aside the timeline and
instead treat the reissue patent “as if” it were “originally granted in amended form.” Id.
Defendants’ argument that the two patents are distinct may have some truth in certain other
unrelated contexts, see, e.g., Aspex Eyewear, Inc. v. Marchon Eyewaer, Inc., 672 F.3d 1335 (Fed.
Cir. 2012),” but fails to speak to the central issue here.

In any event, Defendants’ supporting arguments are unavailing. As to Defendants’ first
argument, Fresenius, in its detailed history of § 252, noted that Congress found the idea that
patentees forfeited all rights ab initio on reissue “an almost unbelievable and inequitable situation”
and thus amended the Patent Act nearly a century ago to do away with this rule. Fresenius, 721
F.3d at 1337 (quoting S.Rep. No. 70-567, at 1 (1928)). And to the extent Defendants turn to prior
eras of patent law, there is longstanding precedent that original and reissue patents are inextricably
linked rather than distinct. See, e.g., Grant v. Raymond, 31 U.S. 218, 244 (1832) (questioning
whether “the second patent could be considered as independent of the first” but concluding that “it
is in no respect so considered”).

With respect to Defendants’ second argument, Infel is distinguishable from the instant
action, and the language Defendants cite therein is not as broad as they contend. 703 F.3d 1360
(Fed. Cir. 2012). Intel concerned a contract dispute over whether a license granted to original
patents extended to reissue of those patents. /d. at 1362-63. Intel, the licensee, argued that (i) §

252 required the reissued patents to be given the same effect in the contract as if they were the

7 Defendants point to Aspex Eyewear, in which the Federal Circuit “made clear that claim
preclusion d[id] not apply” to a circumstance involving a reissue patent. Def. Br. at 12 (quoting
Aspex Eyewear, 672 F.3d at 1341-42). As the Court finds with respect to the other cases
Defendants cite for this proposition, see infra, the discussion of claim preclusion in Aspex Eyewear
is inapposite to the issues presented here.
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original patents, and (ii) the contract itself was intended to cover both original and reissued patents.
Id. The court ruled in Intel’s favor on the contract argument, but rejected Intel’s “simplistic
proposition that a reissue patent replaces the original nunc pro tunc.” Id. at 1364. Defendants seize
upon this language to argue that the Federal Circuit’s statement in this licensing case applies with
similar force here. See Def. Br. at 2. However, the Federal Circuit carefully explained that a reissue
patent did not replace an original patent nunc pro tunc because that would “ignore[] the specific
language of the statute that grants intervening rights to those who may infringe only new claims
added by reissue.” Intel, 703 F.3d at 1364. In other words, the court observed that treating a
reissued patent as the original patent for all purposes would disregard § 252’s provision of
intervening rights to certain third parties. See id. (qualifying its assertion about reissue patents as
applying “/i]n this important aspect alone’) (emphasis added). Yet Merck makes no such broad,
unqualified assertion. Indeed, Merck’s interpretation here does not conflict with the treatment of
intervening rights in § 252; it clearly allows for them. See Closing Tr. 54:10-11 (“If you [treat the
original patent as having never existed for all purposes], you vitiate intervening rights.”); id. 79:12-
13 (“Intervening rights is the exception to treating a reissued patent as if originally granted in
amended form.”). Moreover, the Intel court ultimately found the licensing agreement had to be
understood to cover reissue patents arising from those original patents as well, even if not explicitly
set forth in the agreement. See Intel, 703 F.3d at 1367. Therefore, putting aside the distinguishable
facts and narrow language, the Infel result is ultimately consistent with the treatment Merck seeks
here.

Defendants’ third argument, which relies on Mylan Pharms., Inc. v. U.S. Food & Drug
Admin., 594 F. App’x 791 (4th Cir. 2014), and Eizo v. Barco N.V., IPR 2014-358, 2015 WL

43815867 (PTAB July 14, 2015) is similarly unavailing. See Def. Br. at 12-14. While each
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decision suggests some degree of distinction between the original and reissue patent in certain
other contexts, neither addressed the issue of patent term extension. See Mylan, 594 F. App’x at
797 (interpreting a different, since-amended statute to permit a new 180-day exclusivity period for
generics upon a court decision concerning the infringement or validity of a reissued patent); Eizo,
2015 WL 4381586, at *5 (PTAB decision limiting its applicability to “the purposes of Section
315(b),” i.e., the inter partes review time-bar provision). Further, relying solely on Black’s Law
Dictionary’s definition of “patent” may have been sufficient to resolve the 180-day exclusivity
issue in Mylan, but its lack of engagement with § 251 and § 252 renders that case less persuasive
here. And even if these cases had relevant facts or legal questions that applied to this context,
neither Mylan, as an unpublished decision from outside the Federal Circuit, nor Eizo, a decision
by the PTAB, has binding effect here. Accordingly, Defendants’ supporting arguments cannot
undo their interpretation’s fundamental conflict with § 252’s mandate to treat reissue patents in
subsequent litigation as if they were originally granted in amended form.

Even if Defendants offered an argument that somehow sidestepped this conflict,
Defendants’ interpretation would still independently conflict with a separate clause of § 252.
Section 252 also provides that “the reissued patent, to the extent that its claims are substantially
identical with the original patent, shall constitute a continuation thereof and have effect
continuously from the date of the original patent.” 35 U.S.C. § 252. Of the claims at issue in this
trial, Claim 4 of the RE’733 Patent is unamended from the 340 Patent and thus “substantially
identical” under § 252. See JTX-1.14-15; see also JTX-3.1276-1278 (seeking PTE based on Claim
4). Therefore, imposing the RE’733 Patent’s issue date on Claim 4 for purposes of patent term
extension would be inconsistent with § 252’s command to give substantially identical claims

continuous effect “from the date of the original patent.” 35 U.S.C. § 252. If, instead, a patent term
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extension were calculated based on the date of reissue as Defendants propose, then none of the
term lost for the identical claims of the *340 Patent would be restored. Defendants have offered
no basis to conclude that Congress intended for § 156 to disrupt the continuous effect given to
identical claims in a reissue patent, as has been the law for 100 years. See Fresenius, 721 F.3d at
1337.8

d) The Parties’ Examples of Absurd Results

Notwithstanding these conflicts with § 251 and § 252, Defendants’ interpretation also leads
to results that Congress could not have intended. “Both the Supreme Court and [the Federal
Circuit] . . . have repeatedly held over the years that [i]f a literal construction of the words of a
statute be absurd, the act must be so construed as to avoid the absurdity.” Dupuch-Carron v. Sec’y
of Health & Hum. Servs., 969 F.3d 1318, 1330 (Fed. Cir. 2020) (internal quotation omitted). As
Merck posits, if the FDA had approved Merck’s application three years earlier in 2012 (and thus
after Merck applied for the RE’733 Patent but before the reissue was approved), Merck
undoubtedly would be entitled to receive the full five years of restored term. See PI. Br. at 19 (“If
FDA approval came in December 2012, Merck would have applied for PTE on the original *340
patent because its reissue application, filed in March 2012, would have been pending. In that
circumstance, the PTO would calculate PTE based on the issue date of the *340 patent, as it had
done in every instance where a reissue application was pending at the time of the PTE

application.”); see also Trial Tr. 171:24-172:25 (Burke acknowledging the PTO determined PTE

8 Defendants also argue Merck’s proposed application of term extension to the entirety of the
RE’733 Patent fails because § 252 gives continuous effect only to substantially identical claims in
the reissue patent (and not newly added ones). See, e.g., Closing Tr. 93:5-6. However, the Federal
Circuit has explained that when it comes to term extension “[a] patent as a whole is extended even
though its effect may be limited to certain of its claims.” Genetics Inst. LLC v. Novarties Vaccines
& Diagnostics Inc., 655 F.3d 1291, 1301 (Fed. Cir. 2011); see also Biogen Int'l GmbH v. Banner
Life Scis. LLC, 424 F. Supp. 3d 303, 308 (D. Del.) (same), aff'd, 956 F.3d 1351 (Fed. Cir. 2020).

30
Appx00038



Case 2:20-cv-02586 232256 HW Docomentt 348 Fige:ABO3/2Bildehdd BD/@028 PagelD: 9414

based on the original issue date in every instance where a reissue application was pending at the
time of the PTE application). That more FDA delay should result in /ess restored term, as
Defendants argue here, cannot be squared with Congress’ intent to restore “time lost in [a] patent
term by reason of FDA delay” through § 156. Kessler, 80 F.3d at 1553; see also infra Section
IV.B.

Merck highlighted an additional scenario at trial whereby a three-day change in the date
the PTO approved reissue—from just one day before FDA approval to just two days after—would
lead to drastically different amounts of patent term extension. See Closing Tr. 63:15-65:2 (detailing
the dates and calculations).’ In that circumstance, if the reissue occurred just before FDA approval
it would lead to a one-day patent term extension. If, on the other hand, reissue occurred just after
FDA approval, it would result in a patent term extension of the full five years. See supra n.9. To
follow Defendants’ reading of the statute would mean that a three-day change in the PTO’s
approval of reissue (which is out of the patentee’s control) is the difference between a full five-

year extension and a one-day extension.

 Merck’s hypothetical proceeds as follows: in both of the following scenarios, the actual original
issue date of December 30, 2003 and the FDA’s actual approval date of Bridion® on December
15, 2015 remain unchanged. The first scenario assumes the PTO approved reissue on December
17,2015. Merck would then receive the full five-year extension under Defendants’ theory because
the entire regulatory review period of 4,265 days occurred before the RE’733 Patent was approved,
and so the only patent “in effect” to be plugged into § 156(c) would be the original 340 Patent.
See 35 U.S.C. § 156(c) (directing restoration of “the time equal to the regulatory review period for
the approved product which period occurs after the date the patent is issued”). But, on the other
hand, in a scenario in which the PTO approved reissue just three days earlier—on December 14
2015, or one day before FDA approval—Merck would now receive one day of restored term under
Defendants’ theory. This is because, with the RE’733 Patent being the operative patent at the time
of FDA approval, “the time equal to the regulatory review period for the approved product which
period occurs after the date the patent is issued” is reduced to just one day: December 14, 2015
(reissue approval) to December 15, 2015 (FDA approval). 35 U.S.C. § 156(c).
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A statutory scheme that fluctuates so dramatically on variables outside the patentee’s
control appears contrary to a framework in which Congress provided patent term extensions to
incentivize drug companies to invest in innovating new drugs. See infra Section IV.B. The balance
which Congress struck is not for this Court to second-guess; yet there is little doubt Congress did
not intend to create a system that would inhibit planning and disrupt settled expectations. See Festo
Corp. v. Shoketsu Kinzoku Kogyo Kabushiki Co., 535 U.S. 722, 739 (2002) (“[C]Jourts must be
cautious before adopting changes that disrupt the settled expectations of the inventing
community.”); MacMillan Dep. Tr. 158:9-159:1; 160:3—10 (Merck used original issue date
because it is “self-evident” from concept of reissue). Therefore, in addition to being inconsistent
with § 251 and § 252, Defendants’ interpretation would lead to unworkable results that Congress
could not have intended.'’

e) Summation of Statutory Analysis

In contrast to Defendants’ interpretation which conflicts with multiple provisions of the
statutory scheme, Merck’s interpretation gives effect to all relevant provisions without creating

conflicts or illogical results. First, reading “the date the patent is issued” in § 156(c) to mean the

19 Defendants offer a hypothetical of their own based on Merck’s interpretation that would lead,
in their view, to just as “strange” a result as the hypotheticals posed by Merck. Def. Br. at 20. They
contend that “where a patent is broadened through reissue, it is possible that an original patent
would not cover a drug but a reissue patent would. In such a case, under Merck’s interpretation
using the issue date of the original patent, the patentee would receive a PTE for a period of time
(issuance of original through issuance of reissue) when it did not have a patent that covered the
product at issue.” Id. Putting aside that this scenario speaks to a broadened reissue (which has its
own limitations per § 251(d)), the Court is not convinced that the statute would operate this way
where the original patent does not cover the product at issue. And indeed, the PTO has expressly
disclaimed this possibility in its most recent MPEP. See MPEP (Ninth Edition), § 2766 [R-
07.2022] (“With respect to calculating the amount of extension to which the reissued patent is
entitled to receive, so long as the original patent claimed the approved product and the reissued
patent claims the approved product, the original patent grant date would be used to calculate the
extension to which the reissued patent would be entitled.””) (emphasis added).
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original patent’s issue date gives force to § 251°s mandate that the PTO “reissue the [original]
patent” and give the amended version the “unexpired part of the term of the original patent.” 35
U.S.C. § 251(a). Second, this interpretation also provides a consistent reading of “term” across §
156 and § 251—as required by the Federal Circuit in Yamazaki—by maintaining the relationship
between the reissued patent’s term and the original patent’s term. See Yamazaki, 702 F.3d at 1332.
Third, Merck’s interpretation gives the RE’733 Patent “the same effect and operation in law, on
the trial of actions for causes thereafter arising, as if the same had been originally granted in such
amended form.” 35 U.S.C. § 252. As explained above, since Defendants filed their ANDAs in
2019 (approximately six years after reissue in January 2014), this is a “trial of actions for causes
thereafter arising.” Id. Consequently, using the 340 Patent’s issue date for calculating PTE
effectuates § 252 by treating the RE’733 Patent the way the *340 Patent would have been treated
in this trial if the *340 Patent had been originally granted with the RE’733 Patent’s additional 12
narrower claims. Fourth, Merck’s interpretation gives RE’733’s Claim 4, which is “substantially
identical” to Claim 4 in the 340 Patent, continuous effect “from the date of the original patent,”
as further required by an additional part of § 252. Id. And finally, Merck’s interpretation avoids
the absurd results of (i) more FDA delay leading to less restoration, and (ii) drastic swings in PTE
hinging on the mere sequencing of the end dates of independent PTO and FDA processes—both
of which are outside the patentee’s control.

Accordingly, understanding § 156(c) within its place in the statutory scheme and alongside
other relevant provisions of the Patent Act—as this Court must—it is clear that, for reissue patents
seeking patent term extensions, “the date the patent is issued” refers to the date the original patent
issued.

B. Purpose of the Hatch-Waxman Act and Patent Term Extension

Merck also argues that using the original date the patent issued for purposes of § 156(c)
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effectuates the statute’s remedial purpose of restoring time lost to extended regulatory review. PI.
Br. at 11-14. In response, Defendants contend that “Merck has turned to broad policy appeals”
which are outside the “judicial role” and, in any event, are “unduly one-sided.” Def. Br. at 17-18.
While the Court finds that the text of the relevant provisions of the Patent Act’s statutory scheme
unambiguously requires Merck’s interpretation of § 156(c), see supra Section 1V.A.2, the
underlying purpose of the Hatch-Waxman Act further confirms the appropriateness of that
interpretation, and would resolve any ambiguity to the extent it exists.

Under traditional rules of statutory construction, a statute that “is remedial in nature ...
should be read broadly.” Wells Fargo & Co. v. United States, 827 F.3d 1026, 1036 (Fed. Cir.
2016). The Federal Circuit has further recognized that “[i]n expounding a statute, we must not be
guided by a single sentence or member of a sentence, but look to the provisions of the whole law,
and to its object and policy.” Warner-Lambert Co. v. Apotex Corp., 316 F.3d 1348, 1355 (Fed.
Cir. 2003) (internal quotation omitted). That is, the Court “considers not only the bare meaning
of the words, but also their placement and purpose in the statutory scheme.” Superior Fireplace
Co. v. Majestic Prod. Co.,270 F.3d 1358, 1369 (Fed. Cir. 2001) (brackets altered). Affirming that
an interpretation conforms with a statute’s purpose thus reflects fundamental principles of statutory
interpretation. See Thompson v. Cherokee Nation of Oklahoma, 334 F.3d 1075, 1088 (Fed. Cir.
2003), aff’d and remanded sub nom. Cherokee Nation of Oklahoma v. Leavitt, 543 U.S. 631 (2005)
(rejecting interpretation “directly contrary to the purpose of the” statute).

As an initial matter, the relevant provisions here are all remedial. See In re Doyle, 293 F.3d
1355, 1358 (Fed. Cir. 2002) (holding that § 251 “is remedial in nature, based on fundamental
principles of equity and fairness, and should be construed liberally); Slimfold Mfg. Co. v. Kinkead

Indus., Inc., 810 F.2d 1113, 1117 (Fed. Cir. 1987) (holding § 252 is a “remedial statute having as
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its sole purpose the correction of errors”); Medicines Co. v. Kappos, 731 F. Supp. 2d 470, 478
(E.D. Va. 2010) (“Section 156 provides a remedy: an extended patent term to offset the loss of
effective patent life during the period of regulatory review of a new drug product.”); In re Patent
No. 4,146,029 (Comm’r Pat. July 12, 1988) at 3 (“Since § 156 was intended to restore a part of the
effective patent life ..., § 156 can be viewed as remedial in nature.”). In fact, the Federal Circuit
has offered express guidance about the expansive construction § 156 is owed: “The statute
contemplates a patentee receiving time lost in its patent term by reason of FDA delay, and the
statute should be liberally interpreted to achieve this end.” Kessler, 80 F.3d at 1552 (describing §
156). This initial examination of the nature of these statutes thus confirms that Merck’s
interpretation—the only one to “liberally interpret[]” § 156 to achieve restoration for time lost to
extensive FDA review—effectuates their remedial purposes. Nevertheless, given Defendants’
objection to the remedial statutes’ canon as the “last redoubt of losing causes,” Def. Br. at 18
(quoting Dir., Off. of Workers” Comp. Programs, Dep’t of Labor v. Newport News Shipbuilding
& Dry Dock Co., 514 U.S. 122, 135 (1995)), the Court turns to a deeper examination of the context
of the Hatch-Waxman Act.

When Congress enacted § 156 as part of the Hatch-Waxman Act in 1984, it “established a
balance whereby the patent term extension is offset by facilitating generic entry when the extended
term expires, yet preserving the innovation incentive.” Pfizer Inc. v. Dr. Reddy’s Labs., Ltd., 359
F.3d 1361, 1366 (Fed. Cir. 2004). For the generics, that entailed the “freedom from infringement
during production and testing of generic counterparts intended to be sold after patent expiration”
and “the right to rely on the patentee’s data and approved uses to support approval of their generic
counterparts.” Id. at 1364; see also Kessler, 80 F.3d at 1546 (noting the Hatch-Waxman Act

“eliminated the pre-1984 requirement that a company seeking to market a generic version of a
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patented drug had to conduct its own testing program”). On the other hand, the Act entitled
innovator patentees to “restoration of some of the time lost on patent life while the product is
awaiting pre-market approval.” Pfizer Inc., 359 F.3d at 1366 (quoting H.R.Rep. No. 98-857 at 15
(1984)). This extension to innovator patentees was intended to “ameliorate[] the loss incurred
when patent terms tick away while the patented product is awaiting [FDA’s] regulatory approval
for marketing.” Kessler, 80 F.3d at 1547 (quoting Unimed, Inc. v. Quigg, 888 F.2d 826, 829 (Fed.
Cir.1989)). Balanced with the loosening of certain restrictions on generics, patent term extension
was thus established by Congress “in recognition of the lengthy procedures associated with
regulatory review of a new drug product . . . in order to preserve the economic incentive for
development of new therapeutic products.” PhotoCure Asa v. Kappos, 603 F.3d 1372, 1374 (Fed.
Cir. 2010).

Against this context, using the original issue date to calculate a patent term extension aligns
with the balance Congress established. As noted, the Hatch-Waxman Act was intended to create
predictable incentives for innovator drug companies to invest in the costly process of developing
new drugs. See Medicines Co., 731 F. Supp. 2d at 472 (“The purpose of the Act is to encourage
drug manufacturers to assume the increased costs of research and development of certain products
which are subject to pre-marketing clearance.”) (internal quotation and bracket omitted); H.R.Rep.
No0.98-857 at 41 (“By extending patents for up to five years for products developed in the future
... the Committee expects that research intensive companies will have the necessary incentive to
increase their research and development activities.”). Not only would using Defendants’ proposed
reissue date for PTE calculation greatly reduce the incentive Congress provided here, the
unpredictable nature of such a scheme would also frustrate Congress’ intent to provide a

predictable and workable system upon which brand names, generics, and the public could rely. See
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Festo Corp., 535 U.S. at 739 (warning courts about “adopting changes that disrupt the settled
expectations of the inventing community”); cf- Pfizer, Inc., 359 F.3d at 1364 (noting “the
legislation was ‘designed to benefit makers of generic drugs, research-based pharmaceutical
companies, and not incidentally the public.””) (quoting Eli Lilly & Co. v. Medtronic, Inc., 496 U.S.
661, 672 (1990)); see also MacMillan Dep. Tr. 158:9-159:25, 160:3-10 (explaining reliance on
original issue date for PTE calculations). Defendants correctly respond that “the Hatch-Waxman
Act is not a statute that is merely in favor of the brand innovator” but “a statute that was adopted
as [a] balance by Congress.” Closing Tr. at 101:22-23. Yet, under the circumstances presented
here, Defendants’ interpretation would unduly disrupt that balance in their favor. Notably,
Defendants have already received their benefit of this “bargain,” Pfizer Inc., 359 F.3d at 1366,
namely “freedom from infringement during production and testing” and “the right to rely on the
patentee’s data and approved uses.” Id. at 1364, see also Final Pretrial Order 3.B-I (detailing
stipulations regarding Defendants” ANDAs). Merck, on the other hand, despite holding a patent
that covered sugammadex since 2003—both as originally issued and reissued—would not be able
to avail itself of the statutory guarantee of 5-years’ restoration, despite nearly 12 years of FDA
review for sugammadex. Defendants, in turn, have not pointed to anything about the “balance” of
the Hatch-Waxman Act that supports curtailing the amount of patent life based solely on the timing
of the date of reissue approval by the PTO.

Accordingly, the remedial nature of the relevant provisions of the Patent Act—particularly
§ 156—and the purpose of the Hatch-Waxman Act further support using the original issue date for
purposes of calculating patent term extension, as required by the statutory language and scheme.
See Novartis AG v. Lee, 740 F.3d 593, 601 (Fed. Cir. 2014) (affirming PTO interpretation because

its “construction is supported by the statutory purpose and other aspects of the statutory structure”).
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C. The Patent and Trademark Office’s Policy and Deference

Merck maintains that § 156, when properly read within the statutory scheme,
unambiguously supports using the original issue date when calculating PTE. Nevertheless, to the
extent any ambiguity exists, Merck argues in the alternative that it “can and should be resolved by
deference to the PTO’s well-reasoned and consistent treatment of reissued patents.” Pl. Br. at 2.
Specifically, Merck contends that “the evidence at trial demonstrated that PTO policy treats
reissued patents as if they were originally granted in amended form in all respects, and that the
PTO consistently followed this policy to calculate PTE for reissued patents.” /d. at 20 (citing Trial
Tr. 153:12-23, 156:15-157:1 (Burke); id. 184:11-20, 195:21-204:14 (Mojica)). This, in turn,
warrants Skidmore deference in Merck’s view. Pl. Br. at 20. Defendants dispute the existence of
such a policy, its application to patent term extension calculations, and whether the PTO has
consistently applied it. See Def. Br. at 20. As such, Defendants assert that “there is no basis to
defer to the Patent Office, as its practice on this issue has been both unreasoned and inconsistent.”
1d.; see also Closing Tr. 88:14-15 (Defendants’ counsel noting “at most there’s a tiny amount of
deference and I don’t even think it gets there”).

1. The Patent and Trademark Office’s Policy and Practice

Before turning to deference, the Court addresses the parties’ dispute about the existence
and scope of the PTO’s policy and practice concerning reissued patents. For the reasons discussed
below, the Court finds that the PTO has a policy of treating reissued patents as if they had been
originally granted in amended form for purposes relevant to the PTO’s administration of the Patent
Act. And the PTO has applied that policy when determining PTE for a reissued patent by
consistently using the original patent’s issue date. This policy and practice, in turn, further

reinforces the interpretation which is required by the statute’s language and is confirmed by its

purpose.
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The PTO’s policy is generally established by the MPEP, which outlines PTO office
procedure. See Nebraska, Dept. of Health & Human Services v. U.S. Dept. of Health and Human
Services, 340 F. Supp. 2d 1, 21 (D.D.C. 2004) (noting documents presenting the agency’s “fair
and considered judgment ... constitute authoritative departmental positions”) (quotation omitted).
The parties recognize the MPEP is the authoritative source of guidance for all the PTO’s
responsibilities, even if it lacks the force of law. Trial Tr. 122:8-11 (Burke); id. 190:14-16 (Mojica
describing the MPEP as “our Bible” and “what all the patent office looks to for policy and
procedure”). The MPEP provides, in its guidance concerning reissued patents: “With respect to
the Office treatment of the reissued patent, the reissued patent will be viewed as if the original
patent had been originally granted in the amended form provided by the reissue.” MPEP § 1460
(interpreting 35 U.S.C. § 252). As Ms. Mojica explained at trial, this means that for all of the
PTO’s purposes, the reissued patent “steps into the shoes of the original patent and is as though
anything that came out of that reissue was issued on the date that the original patent is issued.”
Trial Tr. 203:8-21 (Mojica).!! Further, the MPEP directs examiners to treat the claims in a reissue
application “as if they had the same effective filing date as the original patent” because “a reissue
patent replaces the original patent, and thus is merely continuing the patent privilege of the original
patent as opposed to being an independent (regular) patent with its own privilege (and its own
term).” MPEP § 1440 (citing Grant v. Raymond, 31 U.S. 218, 214 (1832)); see also Tr. 197:6—

199:2 (Mojica).

! Relatedly, Ms. Mojica testified that the PTO tracks the reissue date for “administrative”
purposes, rather than for any substantive function. Trial Tr. 204:4—-14. Merck suggested at trial
that the PTO records the reissue date “so that in other contexts, perhaps outside the patent office,
including intervening rights, that date can be used.” Closing Tr. 67:16-17. As explained above,
the reissue date is relevant to issues surrounding intervening rights, but, importantly, the PTO does
not administer issues concerning these rights. See § 252; Closing Tr. 67:18-20.
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This broad directive carries over to many areas within the PTO’s purview, including, inter
alia: the PTO’s use of the original filing date to assess prior art (MPEP § 1440); the PTO
“transfer[ring] over” the term of the original patent to the reissue patent (Trial Tr. 199:5-21 (Mojica
referencing MPEP § 1405)); the PTO’s understanding that a terminal disclaimer shortens the term
of the original patent rather than creates a new term (MPEP § 1490); the PTO’s use of the original
issue date to calculate maintenance fees for reissued patents (MPEP § 1415.01); and the PTO’s
practice of transferring a PTE application filed on an original patent to a reissued patent if the
reissue application was pending at the time the patentee files for PTE (MPEP § 2766). See also
Trial Tr. 197:6-199:2 (Mojica testimony on § 1440); id. 200:21-24 (Mojica on terminal
disclaimers); id. 202:19-25 (Mojica testimony on maintenance fees); id. 208:14-209:11 (Mojica
testimony on § 2766); id. 172:3-173:4 (Burke testimony on transferring PTE application when
pending reissue application is approved). In fact, Defendants could not identify any PTO policy
guidance using the reissue date for any purpose, nor could their expert point to any experience
from her time at the PTO when the reissue date was used for any reason. See, e.g., id. 178:9-179:14
(Burke). And while the MPEP did not have a specific provision applying this overarching policy
to reissued patents seeking term extension at the time Merck sought PTE,!? that is understandable
given the paucity of instances in which this issue arose relative to the PTO’s overall responsibilities
and other issues pertaining to reissued patents. See Closing Tr. 90:22-91:4 (“[T]he reason you have
a regulation for maintenance fees but not PTE is explained by how often that issue comes up.
There are tens of thousands of reissued patents. All of them have maintenance fees.... But when
we’re talking about PTE calculations for reissued patents, it’s only a couple of dozen.”); see also

PTX-130 (summary of Ms. Mojica’s 36 identifications); DTX-75 (summary of Dr. Burke’s 4

12 But see infra (explaining the MPEP was subsequently modified to reflect this policy).
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identifications).

Further, although the Court finds the PTO has this policy based on the evidence submitted
at trial, the Court notes that the PTO has since updated the MPEP to reflect its practice. See MPEP
(Ninth Edition), § 2766 [R-07.2022], Processing of Patent Term Extension Applications When
Reissue Has Been Filed (“With respect to calculating the amount of extension to which the
reissued patent is entitled to receive, so long as the original patent claimed the approved product
and the reissued patent claims the approved product, the original patent grant date would be used
to calculate the extension to which the reissued patent would be entitled.”). Relatedly, there was
testimony at trial that § 2766 specifically operated to formalize “longstanding policy” of the PTO.
Trial Tr. 208:14-209:11 (Mojica addressing prior version of § 2766).

Turning to the application of this policy, the Court also finds that the PTO has a consistent
practice of applying this broad policy to PTE calculation for reissued patents. At trial, the parties
presented 40 instances where a patent term extension was granted on a reissued patent since the
1980s. In 36 of these—or 90% of the time—the PTO used the original issue date for its calculation.
See supra Section I.LE.2. In the four remaining cases, neither the PTO nor the patentee would have
had reason to challenge using the reissue date for various reasons. See id. (detailing circumstances
of four exceptions, including that in two cases the choice of date for PTE had no effect on the
amount of extension and in two the patentee ultimately elected PTE on another patent); see also
Trial Tr. 217:3-22; PTX-130. These four instances thus appear to be outliers with unique
circumstances that diminished the importance of the issuance date, rather than persuasive evidence
of inconsistency. But even including those four outliers in the applicable data set, the
overwhelming use of the reissue date demonstrates the overall consistency of the PTO’s practice.

Cf. Fed. Exp. Corp. v. Holowecki, 552 U.S. 389, 399-400 (2008) (rejecting a charge of
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inconsistency even though “the agency’s implementation of [its] policy has been uneven”).!?

Therefore, after considering (i) the language of the MPEP directing the PTO to treat the
reissued patent ““as if the original patent had been originally granted in the amended form provided
by the reissue,” MPEP § 1460 (citing 35 U.S.C. § 252), (ii) the other provisions in the MPEP
applying this overarching policy to specific PTO functions, (iii) the lack of any guidance or
practice by the PTO using the reissue date for any purpose, and (iv) the PTO’s consistent use of
the original issue date when calculating PTE for reissued patents, the Court finds that the PTO has
a policy and practice that further reinforces the interpretation required by the statutory language
and confirmed by the purpose of the Hatch-Waxman Act.

2. Deference

Having determined the PTO has a policy and practice of using the original issue date for
patent term extensions of reissued patents, the Court turns to whether this practice warrants
deference. Merck asserts, in the alternative to its principal argument focused on construction, that
any ambiguity created by attempting to interpret § 156 in isolation should be resolved by deferring
to “the PTO’s consistent policies and practice regarding reissue patents generally and PTE
calculations specifically.” Pl. Br. at 20. Though the parties dispute whether deference is
appropriate here, both agree that to the extent deference is available, it would be under the precepts
of Skidmore v. Swift & Co., 323 U.S. 134 (1944). See Def. Br. at 3; Closing Tr. 36:4-5. Defendants,
however, contend that even Skidmore deference is not justified here because the PTO has been

inconsistent in choosing between the original issue date and the reissue date when determining

13 Dr. Burke attempted to distinguish 9 cases, reducing the relevant data set in her view to 31 total
cases. See supra Section .LE.2, n.5. Assuming arguendo that these 9 cases should be discredited,
the difference in consistency between using the original issue date in 27 out of 31 cases (87%) and
36 out of 40 cases (90%) is negligible. See Holowecki, 552 U.S. at 399-400.
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PTE, and, moreover, has never thoroughly explained its rationale for that choice, to the extent it
has made such a choice. Def. Br. at 20-25. As explained below, the Court finds that under
Skidmore’s sliding scale rubric, deference to the PTO is appropriate.

To start, the Court agrees that insofar as deference to the PTO is warranted here, it would
constitute Skidmore deference. See Kessler, 80 F.3d at 1550 (holding that PTO’s final
determinations about patent term extension are entitled to Skidmore, rather than Chevron,
deference). Under Skidmore, courts may defer to an agency’s practice based on “the thoroughness
evident in [the agency’s] consideration, the validity of its reasoning, [and] its consistency with
earlier and later pronouncements.” United States v. Mead Corp., 533 U.S. 218, 228 (2001) (quoting
Skidmore, 323 U.S. at 140); see also Kessler, 80 F.3d at 1550 (explaining Skidmore deference
results from the agency’s “basic power to persuade if lacking power to control”).!* The Federal
Circuit has also held that an agency’s “specialized experience” may factor into Skidmore
deference. Heartland By-Products, Inc., v. United States, 264 F.3d 1126, 1135-36 (Fed. Cir. 2001).
Further, courts have understood “the Skidmore framework as a ‘sliding-scale’ test in which the
level of weight afforded to an interpretation varies depending on [the] analysis of the enumerated
factors.” Hagans v. Commr. of Soc. Sec., 694 F.3d 287, 304 (3d Cir. 2012) (citing Mead, 553 U.S.

at 228); Cathedral Candle Co. v. U.S. Intern. Trade Commn., 400 F.3d 1352, 1365-66 (Fed. Cir.

!4 Defendants also appear to question the force of Skidmore deference, suggesting, based on
caselaw from other circuits that Skidmore “is of limited value” and merely “a statement of the
obvious.” Id. at 22 n.6 (quoting Moore v. Hannon Food Serv., Inc., 317 F.3d 489, 497 n.14 (5th
Cir. 2003) and Hydro Res., Inc. v. U.S. E.P.A., 608 F.3d 1131, 1146 n.10 (10th Cir. 2010) (en
banc)). The Federal Circuit, however, has expressly rejected this view. See Cathedral Candle Co.
v. U.S. Intern. Trade Commn., 400 F.3d 1352, 1366 (Fed. Cir. 2005) (“We are confident that the
[Supreme] Court did not mean for [Skidmore] to reduce to the proposition that ‘we defer if we
agree.’ If that were the guiding principle, Skidmore deference would entail no deference at all.”);
accord Hagans v. Commr. of Soc. Sec., 694 F.3d 287, 305 (3d Cir. 2012) (affirming agency
interpretation even though that interpretation “may not be the interpretation we would adopt if we
were to engage in an independent review”).
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2005) (explaining that, under Skidmore, courts adjust “the degree of deference depending on the
circumstances”); Kristin E. Hickman & Matthew D. Krueger, In Search of the Modern Skidmore
Standard, 107 CorLuM. L. REv. 1235, 1272 (2007) (concluding “the appellate courts
overwhelmingly follow the sliding-scale approach”); see also Closing Tr. at 88:12-15 (discussing
Skidmore’s sliding scale).

As to Defendants’ initial argument about inconsistency, the Court reiterates that with the
exception of four outliers, the PTO has always used the original issue date for purposes of patent
term extensions for reissued patents. See supra Section IV.C.1. In any event, an agency’s
interpretation may be persuasive under Skidmore notwithstanding the existence of distinguishable
conflicting rulings. See Honda of America Mfg., Inc. v. U.S., 607 F.3d 771, 775 (Fed. Cir. 2010)
(“Honda also claims that Customs’ decision deserves less deference because it conflicts with
previous rulings. . . . Those rulings are distinguishable.”). And here, the four outlier examples are
indeed distinguishable. See supra Sections I.LE.2, IV.C.1. As discussed above, in two, the choice
was inconsequential—either the original or the reissue date would have led to the same amount of
term restoration. See supra Section .LE.2 (discussing RE’30,811 and RE’34,712). In the other two,
the PTO never awarded PTE based on the date of reissue because the patentee ultimately chose to
elect PTE on another patent. /d. (RE’42,072 and RE’43,691). In all four, then, the patentee had
no reason to seek reconsideration and thus there was no occasion for the PTO to reexamine its
decision. Moreover, in contrast with the Notice of Final Determination for the RE’733 Patent, the
Notices for the four outliers failed to expressly note that the subject patent seeking extension was
reissued. See Closing Tr. 70:6-71:3; see also DTX-4, DTX-8, DTX-9, DTX-10, JTX-3.1798. This
is especially pertinent because the PTO’s practice flows from its understanding of § 252, whereby

reissued patents should be treated as originally granted in amended form. Consequently, that the
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PTO did not expressly acknowledge the subject patent was reissued in the four outliers at least
suggests the possibility that the policy may have been mistakenly overlooked rather than
inconsistently applied. See Holowecki, 552 U.S. at 400 (“Some degree of inconsistent treatment is
unavoidable....”); see also Heartland By-Products, Inc., 264 F.3d at 1136 (affording Skidmore
deference despite “the ruling’s lack of consistency with an earlier pronouncement”). On the whole,
the PTO’s use of the original issue date in the overwhelming majority of instances across the last
four decades, paired with the distinguishable nature of the limited outliers, shows “consistency
with earlier and later pronouncements.” Skidmore, 323 U.S. at 140.

Defendants argue that deference is still unwarranted even if the PTO acted consistently,
because the PTO has never sufficiently explained its reasoning behind the application of its policy
concerning patent term extensions for reissued patents. See Def. Br. at 22 (citing Packard v.
Pittsburgh Transp. Co., 418 F.3d 246, 253 (3d Cir. 2005) (rejecting deference to agency’s legal
conclusions that “provide[d] no reasoning or analysis that a court could properly find
persuasive”)). Merck responds that the PTO’s reasoning flows from its broad policy concerning
reissued patents set forth in MPEP § 1460, which “the Patent Office follows [] in every single
aspect of its practice.” Closing Tr. 109:19-20. Because the PTO always views the reissued patent
“as if the original patent had been originally granted in the amended form provided by the reissue,”
MPEP § 1460), Merck contends there was no compelling reason for the PTO to further elaborate
in the context of PTE for reissued patents.

While the persuasive power of an agency’s order is diminished when a relevant agency
order “sets forth no reasoning in support of its conclusion,” Def. Br. at 22 (quoting Fed. Nat’l
Mortg. Ass’n v. United States, 379 F.3d 1303, 1308—09 (Fed. Cir. 2004)), deference to an agency

decision is warranted even if the decision “does not explain the reasoning behind the [agency’s]
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adoption of its interpretation,” so long as the reasons for the policy “are not difficult to discern”
and the agency “consistently applie[s] this policy.” Hagans, 694 F.3d at 305 (applying “an
appropriately high level of deference under Skidmore” where the Social Security Administration
“consistently applied [its] policy during the past 20 years”). The Court has already addressed the
PTO’s consistent application of its policy. As to whether the reasons for the policy “are not
difficult to discern,” as in Hagans, the PTO has elsewhere explained in detail that the language of
§ 252 requires this broad treatment for all the PTO’s purposes. See MPEP § 1460; see also id. §
1440 (reasoning that Grant requires the claims in a reissued patent to be treated “as if they had the
same effective filing date as the original patent” because “a reissue patent replaces the original
patent, and thus is merely continuing the patent privilege of the original patent as opposed to being
an independent (regular) patent with its own privilege (and its own term)”). In fact, neither expert
identified another function of the PTO in which it uses the reissue date, confirming the widespread
application of this principle. See, e.g., Trial Tr. 176:10-14, 178:9-13 (Burke); id. 204:4-14
(Mojica). The reasonableness of the PTO’s interpretation and explanation are further supported
by the broad, unqualified language of § 252 and the PTO’s analysis of longstanding precedent,
including Grant (§ 1440).

In sum, the PTO has set forth a reasoned consideration of the broader principle concerning
reissue patents, see, e.g., MPEP §§ 1440, 1460, and applied that principle to all areas of its
responsibilities. When combined with the PTO’s institutional expertise and consistent practice on
the precise question at issue here, the Court concludes deference is warranted. Even if the
reasoning offered by the SSA in Hagans may have been more narrowly tailored to the underlying
issue, see Def. Reply Br. at 9, Skidmore’s sliding-scale approach directs the Court to adjust “the

degree of deference depending on the circumstances,” rather than reject deference altogether.
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Cathedral Candle Co., 400 F.3d at 1366. Consequently, if anything, the “high level of deference”
given in Hagans might suggest a slight discount in the present circumstances. Nevertheless,
because these factors combine to have the “power to persuade,” Mead, 533 U.S. at 219, the PTO
is entitled to at least a substantial level of deference, assuming arguendo the Court had found
ambiguity in the statutory scheme.

Accordingly, the PTO’s policy and practice not only reinforces the interpretation required
by the statute’s language, but, even if ambiguity were found to exist, that policy and practice would
be afforded Skidmore deference to resolve the question of statutory interpretation in Merck’s favor.

V. CONCLUSION

For the foregoing reasons, the Court finds that the PTO correctly used the original issue

date to calculate PTE for the RE’733 Patent. Therefore, the Court holds that no portion of the PTE

for the RE’733 Patent is invalid. An appropriate Order accompanies this Opinion.

Dated: June 13, 2023 % C/—;

CLAIRE C. CECCHI, U.S.D.J.

47
Appx00055



Case: 23-2254  Document: 52 Page: 167 Filed: 11/09/2023

JOINT TRIAL
EXHIBIT
JTX-1

TOHALLTOWHOMTHESE: ERESENTS: STgl: oMLy
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

March 02, 2020

THIS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM
THE RECORDS OF THIS OFFICE OF:

U.S. PATENT: RE44.733

ISSUE DATE: January 28, 2014

By Authority of the
Under Secretary of Commerce for Infellectual Property
and Director of the United Smterent and Trademark Office

a2 .
MRK-BRDO000000001

Appx00056



Case: 23-2254 Document: 52

ae United States

az Reissued Patent
Zhang et al.

ARECN AL E I

(107 Patent Number:
(a5; Date of Reissued Patent:

Page: 168 Filed: 11/09/2023

IR

US RE44,733 E
*Jan. 28, 2014

DORE44733;

e

(34) 6-MERCAPTO-CYULODEXTRIN
DERIVATIVES: REVERSAL AGENTS FOR
DRUG-INDUCED NEURDMUSCULAR
BLOCK

(73} laventors: Minglang Fhang, Montrest (CA);

Ronald Falin, Bauton (GB), Jenathan

Bennett, BEdinburgh (GB)

(73) Assignes: Mervck Sharp & Dohme BV, Hamlem

(NL)

(*} Notice:  This patent is subject to a terminal dis-
<laimer.

(Z1)  Appl No. 13/432,742

(22)y Filed: Mag 28, 2012

Related TS, Patent Documnents
Relssue off

{64}y Patent No. 6,676,340
Iszued: Pec. 30, 2603
Appl. No. 16/148,387
PCT Filed: Nowv. 23, 2000
PCY Now POTEPH/I1788
§ 371 (eI
(2), (4 Date: Aug. 19,2002
PCT Pub. No.: WO01/48316
PLT Pob. Date: Jun. 7, 2001

U.S. Applications:

{63y  Continuation of application No. 10/148,.307,
(303 Foreign Application Prievity Data
Mov. 28, 1999 (EP) oo, SE3(39558
{513 Int.CY
AGIK 317724 (2006.01)
AGI¥ 33/718 {2006.01)
ABIK 317537 {2005.61)
ABEE 31452 (2006.01)
ABIK 317225 {2006.01)
AGIP 23/00 {2006.01)

CO8B 37E6

5 U8 CL
USPC .. S14/38; 514/231.5; 5147316, 5147547
536/103

(2006.01)

2

(s

»

(38) Field of Classification Search
None
See application file for complete search history.

References Clted

U8 PATENT DOCUMENTS

{56)

3928813 A 12/1975 Higuchi et al.

4509327 A TI986 Nogeads
4,803,023 A 771986 Chiest
4,727,064 A 21988 Pihs
4816462 & 375988 Nowicky
4834085 A 3/1982 Dlger
4,869,004 A G/1989 Ulekerna
4,943,588 A 171991 Bodor
4983636 A 171961 Takeuchi
5002835 A 31891 Boder

1098 Szabo

SO7.566 A /1991 Bedor

5,180,716 A 11993 Yaksh st al.

3,230,520 A % LOA993 Kasdtastall . S14/38

5385851 A 171995 Moriya of al.

3767,112 A £1508 Poltetal

5834446 A * 111998 Dowstal i

3840881 A 1171998 Uda st al.

5935041 A 8719896 Piihy

8670340 B 1272003 akzo

6,949,527 B2 42005 Akeo

7026304 B2 42006 Zhang et ab.

7,265,099 Bl Y007 Crganon
0201377 AL 52002 Stincheomb
2002/0173350 Al 112002 Caligsano
20047029833 Al 2720034 Zhang

5,008,386 A

. 514/58

FORFIGN PATENT DOCUMENTS

Al 38628 935 /1986
Bp 0197571 41946
EP 0447 171 A 971991
Ep 0447 171 Bl 271994
EP 0465535 371993
pig 11246603 971059
W WOO200331 1/1992
WO WO 97717977 * 511897

{(Coptinued)
OTHER PUBLICATIONS

Baer, . =t ai
thiojeyclomaltoheptaose |

313320

“Heptakia{8-8-(2.3 -dihydroxypropyi)-6-
2 Carhohyd. Res, (1996) vol. 280, pp.

(Continued)

Primary Examiner — Leigh Maier
(74) Artorney, Adgenmt, or Firm--Keith D. MacMillan;
Gerard M. Deviin

(57 ABSTRACT

Disclosed is a G-mercapto-cyclodextrin derdvative having
general formula (1) wherein m is -7 and a s 1-8 and mbn=7
or8; Ris (C,_alkylene, optionally substituated with 1-3 OH
groups, or (CH,) ~phenylene-(CH, )~ 0 and p are indepen-
dently 0-4; X is COOH, CONHR,, NHCOR,, SG,0H,
POOH), O(CH,~CHy—0),~H, OH or tetrazol-5-y5; R,
is Hor (€ alkyly R, is carboxyphenyl: g is 1-3; or pharma-
ceutically acceptable salts thereof. The 6-mercaptocyclodex-
rin derfvative is highly suitsble for use in the reversal of
dmg-nduced nenronmuscular block.

H

21 Claims, No Prawings

Copy provided by USPTO from the PIRS Image Database on 02272020

Appx00057

MRK-BRD000000002




Case: 23-2254 Document: 52

Page: 169 Filed: 11/09/2023

US RE44,733 B
Page 2

(56) References Cited

FOREIGN PATENT DOCUMENTS

WG WO0I/12202 A2 272008
WG WODIMH0315 AL 712001
WO WA 2004000832 A 1272003

OTHER FUBLICATIONS

Guillo, ¥ et al “Synthesis of symmetricad cyclodexiria
derivatives ., 7 Badl. Soc. Chim. Fr. (19933 vob. 132, pp. 857-566.%
Bupplementary Foropean Search Report dated Jul. 20, 2001, for
related International Apphcation No. PCT/EPOMI76454,

Kuroda, ef al; J. Chem. So¢. Perkin Trans, 198%; “Dynanic Molesu-
lar Motions of p-Methyleinnansic Acid incladed in B-Cyclodextsin
Derivatives: A New Type of Fres-energy Refationship in Complex
Fosmation”, pp. 1409-1416, -

Hamelin, B, et al., American Chemiesl Bociety: 1995; “Formation of
Highly Stable Heterodimers in Agquasous Sohifion between
B-Cyelodextrin Derivatives Beating Multiple Opposite Charges™;
99, pp. 17877-17885,

Adars, J. M., etoal; J Med. Chesn, Cyclodexirin-Dredved Host
Modecuines as Revessal ageats for the Newomuscaianr Blocker
Rovwronnen Bromide: Synthesis and Structure—Activity Relution-
ships, (2062), vol. 45, pp. 1806-1816.

AshtonPR., et al,, Chem, Bur. I, Synthetic Cyclic Oligosacclarides-
Byniheses and Structural Propertes of a Cyclo(I-4) ., ., {19886}, vol.
2, Wo. §, pp. 580-381,

Zhang, MG, Drug-specific cyclodextring: the futmre of rapid
neuromaseslar block reversal?: Drags of the Futwre (2003, vol. 28,
No. 4, pp. 347-354,

Richardson, JI; “Cannabinoids modalade paie by multiple mecha-
nism of action”; Jownal of Pain 2000, vol. 1; No, 1; 2000; pp. 2-14,
Tarver, 3.7, et al., 2-C-Substitated Cyclodestrins as Reversal Agents
for the Neurosnascuiar Rlocker Rocuroniuny Bromide, Bivorganic &
Madicinal Chernistry (2002} voi. 15, pp. 1819-1827.

Lindberg, ef. al., Cartbohydimte Research,"Synthesis of some 2-0(2-
hydroxyalkyl)  and  2-0-(23~di-hydroxyalkyl) derivatives of
cyctomaltoheptaose”, 22, 1991, pp. 113-118,

Bom, A, et 8l Angew Chem Int Bd; “A Novel Coneept of Beversing
Neuromuscular Block: Chemicnl Encapsulation of Rocuronivm Bro-
mide by a Cyelodextrin-Based Synthetic Host™, (2002}, vel, 41, No.
2pp. 266-270.

Desire, B, et. al., Experientia; “Tnactivation of sarin and soman by
cyclodentring in vitro™, vol. 43, No. 4, (1987), pp. 395-397.

Desive, B, et al. “Interaction of Soman with [I-Cyclodextrinl,” Fun-
damental and Applied Toxicology, voi. 7, No. 4 (1988) pp. 645-657.
Stella, V. I et al, “Cyelodentring Their Future in Drug Formulation
and Delivery” Pharmaceutical Resvarch, vol. 14, No, § {1997), pp.
586567,

Khan, A, R o al “Methods for Selective Modificativas of
Cyclodexirins,” Chem. Rev. (1998} vol. 98, pp. 1977-1596.

Szeate, L, ot al, “Highly soluble cwelodextrin derivatives: chemistry,
properties, and wends in development,” Advanced Drug Delivery
Reviews (1999} vol. 36, pp. 17-28.

Gattuso, G et al. “Syathetic Cyslic Gligosaccharides,” Chern. Rev.
{1598y vol. 98, pp. 19181958,

Vogiie, of al. Comprehensive Supramolecular Chemistry, vol, Z,
Molecnlar recogaition Receptors for molecnlar guests, Stwoud et al,
eds; Elsevier Science Lid., Oxford, UK {1996) pp. 211-266.
Miyake, B et al. “Anionic Cyclophanes as Hosts for Cativnic Aro-
matis Guests,” Tetrahedron Letiers, vol. 32, Wo. 42 (158 1) pp. 7255+
7288 .

Sowe, T etal Modifications of Hydrophobic Cavity and their Bffects
on the Comples, Formation with & Hydrophobic Substrate, Teirahe-
dron Letters, vol 21 {1980) pp. 43514354

May, €. et al. “Drevelopment of a toxin-hinding agent as a {eeatiment
for mnicuminyloracil toxicity: protection against tunicamycin poi-
soniag of sheep” Apstalinn Velerinary Journal, vol. 76, Me. 11
(1998 pp. 752756

Irie, T. et sl “Protective mechanism of [hoyclodextin for the
hemolysis induced with phenothiazine nearoleptics in vitre” J.
Phaos. Dya., vol. 6, Ne. 6 (1583 pp. 308414

Uekama, K., e al,, Bffects of cyclodestring on chlorpromazine-ins
ducad haemolysis and centeal nervous system responses:, J, Phasa.
Pharmacol, vel. 33, No. 11 (1981), pp. 707-710.

AlvarezdGomes, J A, et al,, “Reversal of veswrontum-induced shal-
low newormuseularblockadeis significantly faster with sugamensdex
compared with neostigming”, Bur, J. Anssthesiol, 2007; 24{Suppl
39% Abstract YAPT-5,

Anderson, W.E., e af., “Brain-enhanced delivery of testosterone
using a chemical delivery system complexed with 2-hydroxypropyl-
boyclodextrin®, 1997, Drag Design snd Delivery, 2; 287298,
Baer, e o, Carbohydrate Resewmrch, 250 (1906}, Keptakis{6-S+2.3-
dibydvoxypropyl}-6-thie] eyclemalioheptaose and its sulfone: water-
sehble B-cyclodextrin derivatives having modified polarity, pp. 315-
321

Bisson, AP, et al,, Che. Eur. 3., “Cooperative Ineractions in a Ternary
Midiure™, (39983, vol. 4, No. 5, pp. 845-851.

Connors, KLA., Wiley Interscience, “Binding Constants. The mea-
sarement of molecnlar complex stability™ (1987), New York, pp.
2428,

Cram, DJ., et g, Am Chem Soe., “Macro Rings VI, Aromalic
Sabstitution of the (6,8) Paracyclophane™, 1955, vol. 77, pp. 1179~
1186,

Gennaro, A. K. et al, “Paenlal Prepasations” Chapier 84,
Remington's Pharmaceutical Sciences, 1% Ed. Mack Publishing
Company {1590} pp. $1570-1580.

Genmase, A, R, e al, “Intravencus Admixtures” Chapler 35,
Remington's Pharmacentical Sciences, 187 Ed Mack Publishing
Company {1590} pp. 1345-1565.

Golden, J. . “Bipnthracened 10~dimethylene) (Tefrabenzo-§2,2)-
paracyclophane],” I Chem, Boc. {18961 pp. 3741-3748.

Guillo, et al., Bull, Chim. Soc¢. Pr., vol. 132, “Synthesis of Symmetii-
cal syclodexinin derivatives bearing muliiple chasges™; Jol. 4, 1995,
pp. 857-866.

Jiosinszhy, L., e al, Comprehemsive Supramolecudar Chemistry,
vol 3, Cyclodextring, Elsevier Scisnce Lid., Oxford UK {1996) pp.
57-188

Jomes, R¥, st al., “Reversal of Profound Rocuroninavinduced Block-
ade with Sugarnmades: A Rando . 7, Aunesthesiology 2008: 19,
81624,

Lee, C., el al, “Reversal of Prefound Newomuscular Block by
Sugarumadex Administered Three Minstes After Rocuronium™,
Anssthesiology, V. 110, No. 8, May 2008,

Loukas, ¥ L., “Measurement of Molecular ssgoctation in Drug:
Cyclodextrin Inclesion Complenes with Improved "H NME Stud-
fes,” J. Pharmn, Pharmacol (1897) vol. 49, pp. 944-948.

Miyuks, M. etal. “Biomimetic Siudies Using Antificial Systerns. VLY
Design and Syathesis of Novel Cyclophanes Having Eight Carbexyl
Groups on the Arormatic Rings™” Chem. Pharm. Bull,, vol. 417
(19933 pp. 12£1-1213,

PCT Search Report aad Written Opinion for Infernational Applica-
tion No, PCIEPGUILITSY (WO2001/480318, corrssponding to
USE670340) dated Nov. 2, 2002; 4 pages.

Pitha, ot al., Int' Jownal of Phanmaceuiivs, ~Hydroxypropyl-B-
Cyelodexivin: preparation and Churacterization; effecis on Solubility
of Drugs”, vol, 29, Issue 1, pyp. 73-82 (1956},

Pitha, o al, Life Sciences, “[Iug Solubilizers to Aid Fharmacolo-
gints: Amorphous Cyclodexirin Denivatives”, 43: 492-502 {1958).
Uelauma, K., et ., “Cyelodexinia Drag Cartier Systans™, Chem Rev,
£19983 vol. 98, pp. 2043-2076.

Yaksh, T.1., etal, “Swmdies of phasmacology and pathelogy intrathe-
cally adntinistered 4-anilinopiperidine snalogues and morphine in rat
and cal,” Anesthesiology, 64; 34-66. (1986).

Escandas, G.M., Spectrofluorometric determination of piroxicam
the presence and absence of beta-cyclodentrin, vol. 124, No. 4, Feb.
1993, pp. S87-557: absteact medline,

Fieldiag, L., Determination of nasociation conatants {Ka) from Sula-
tion NMR Data, Tetrshedron 56 {2000) 81516170, May 2000,
Hanelin, et al., Formation of highly stable heterodimers in aqueous
solution between Becyelodexirin derivatives bearing  opposiie
charges, L Phys. Chera., vol. 99, No. 51, Aug. 1963,

Copy provided by USPTO frov the PIRS Tmage Database on (2-27-2020

MRK-BRD000000003

Appx00058




Case: 23-2254 Document: 52

Page: 170 Filed: 11/09/2023

US RE44,733 E
Page 3

References Cited

OTHER PUBLICATIONS

{36)

Rowak, of af, Determination of the binding of B-syclodexisin deriva-
fives 1o adamantise carboxylic acids using capillary electrophorssis,
Chromatogsaphia, wol. 43, No. 11712, Dec. 1996

Tee, et al,, Structure, Confionation, and action of neuromusatlar
blocking deugs, British Jowrnal of Anaesthesia, 87 {5} 755.69
{20013,

Luas et al, lsolation and characterizativn by NMR spectrossopy of
thiee  mosposubstituted  desulfobuiyl  ether  derivatives  of
cyclraalicheptaose {Bwyclodrentring, Carbohydrate Research 299
{1997y, 111-118

Mitler of al., Sugarumades: An opporbunity to change the practics of
anesthesiclogy?, Internationul Anesihiesin Research Soviety, vol.
104, No. 3, Mar, 2007,

Tubashi, I, etal., Artificial Receptors for Amine Acids in Water. Local
Environmental Effect on” Polar Recogaition by 6A.6B-dideoxy-

54, 6B-bis(carboxymethylthiolB-Cyclodextrin, 1. Am. Chem. Soc.
108, 45144518, 1986).

Wenz, et al, "Byathesis of highly wxter-soluble cyclodextyin
sulfontes by addition of hydrogen sulfite to cyclodextin allyl
ethers”, Carbohydrate Research 322 (19993 153163,

. Zargycki, PX., et al., The equilibrivm constant of beta eycledextrin.
phenolplthalein  complex:  influence  of  tompematare  and
teteahydeofuan addition, vol. 18, No. 12, 1998, pp. 165-170.
Selected prosecutina Mstory of U8B, Appl. Neo 10/603,355
(L86,549,527), including obviowsness type double patenting rejece
tion mailed Feb, 8, 2005 and applicant’s response filed Max. 9, 2005,
Selected prosecution listory of U85, Appl. Ne. 10/049393
{US7265089 ), including obviousness type double patenting rejection
mniled Dec, 31, 2003, and applicent’s respouse; and cbviousness-
typy double patenting rejection mailed Aug. 7, 2006 aad Applicaat’s
response.

* cited by examiner

Copy provided by USPTO from the PIRS Image Database on 02-27-2020

MRK-BRD000000004

Appx00059



Case: 23-2254 Document: 52

Page: 171  Filed: 11/09/2023

US RE44.733 E

1
&-MERCARPTO-CYCLODEXTRIN
DERIVATIVESBEVERSAL AGENTS FOR
DBRUG-INDUCED NEURGMUSCULAR
BLOCK

Matter enclosed in heavy brackets { § appears in the
original patent but forrms no pavt of this reissue specifica-
tion; matlter printed in itelies indicates the additions
made by reissue.

This is a Nationat Stage filing vader 35 USC 371 of POTY
BPO0/ELT39, filed Nov. 23, 2000

The invention relates to 6-mercapto-cyclodextrin deiiva-
tives, o their use for the preparation of a medicament for the
reversal of dig-induced newronmseular biock, and o alkdt for
providing newomuscular block and its reversal.

A nenromuscular blocking agent (NMBA, also called a
masele refaxant) is rontinely used during the administration
of anzesthesia to facHitate endotracheal mmubation and o
allow surgical sceess 1o body cavities, in particular the abdo-~
men and thorax, without bindranee from volontary or reflex
nusele movement. NMBAS are also used in the carg of criti-
cally-iil patients vrdergoing intensive therapy, to facilitate
compliance with mechanical ventilation when sedation and
analgesia alone have proved inadequate, and to prevent the
vinlent muscle movernents that are associated with electro-
convulsive therapy trestment.

Based on thelr mechanismus of action, NMBAs are divided 3

e two categories: depolarizing and nop-depolarzing.
Depolarizing netromusenlar blocking agents bind fo nico~
tinic acetyicholine receptors (nACHRs) at the neuromuscular
junetion in 2 way similar to that of the endogenous neo-
rolransmitter acetyleholine. They stimulate an initial opening
of the ion chamue!, producing contractions known as fasciew-
lations. However, since these drugs are broken down only
relatively slowly by cholinesterase enzymes, compared to the
very rapid hydeolysis of acetyl-choline by acetylchoHuest-
erasey, they bind for  much longer period than acetylcholine,
causing persistent depolarization of the end-plate and hence s
neuromuseulsy block. Succinyleholine (suxamethorduns) is
the best known example of a depolarizing NMBA.
Mon-depolariving newomusenlar blocking agents comi-
pete with acetylcholine for binding to muscle nACERs, but
uitike depolarizing NMBAs, they donot activate the channel.
They block the activation of the channe] by acetylcholine and
hence prevent cell membrane depolarization, end as a result,
the muscle will become flaccid. Most of the clinically-used

NMBAs belong to the non-depolarizing category. These 3

include tubocurarine, atractriuig, {cis) atfacurium, mivacu-
rinm, pancuronium, vecuroming, rocuronium and rapacure-
ainm {Org 9487),

Attheend of surgery ora period ofintensive care, areversal
agent of NMBAs is often given io the patient to assist the
recovery of muscle function. Most commonly used reversal
agents are inhibitors of acetylcholinesterass LACHE), such as
necstigmine, edrophonium and pyridostigmine. Becanse the
mechanism of action of these drugs 18 10 increase the level of

acetyleholine at the newromusculiy junction by inhibiting the ¢

breakdown of acetyicholine, they are not suitable for reversal
of depolarizing NMBAs such as succinyicholine. The use of
ACHE inhibifors as reversal agents leads 1o problerns with
selectivity, since newrotrapsmission to all synapses {both
somatic and astonomic) involving the neurotransmitter ace-
tyleholine is potentiated by these agents. This non-selectivity
may lead 1o many side~effects due 1o the non-selective acti-

wa
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e

[
s

o
b

[
<

2
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bt
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vation of muscadnic and nicotinic acetylcholing recepiors,
ingloding bradyeardia, bypotension, increased salivation,
nauses, vomiting, abdominal cramps, diarrhoes and bron-~
choconstrivtion. Therefore in practice, these agents van he
used only after or together with the sdiministeation of atropine
{or glycopyrrolate) 1o antagonive the muscarinic effects of
acetylcholing at the muscarinic receptors in the awtonomic
parasympathetic neuro-effector junctions {e.g. the heart). The
wse of & muscarinde acetyleholine receptur (mACHR) antago-
wmst such as atopine causes a number of side-effects, e.g.,
tachyoardia, dry mouth, blurred vision, difficulties in empty-
ing the bladder and furthermore may affect cardiac conduc-
tiom

A firther problem with anticholinesterase agents is that
residual neurc-muscular sotivity must be present (>10%
bwiteh activity) to allow the rapid recovery of newonrosealar
fanction. Occasionally, either due o byper-sensitivity of the
patient or accidental overdose, adninistration of NMBAs can

, canse complete and prolonged block of newronuscular func«

tion (“profoend block™). At present, there 18 oo relisble treag-
ment to reverse such a ‘profound block’. Atterapts to over-
come a ‘profound block” with high doses of ACRE inlibitors
has the risk of inducing a “cholinergic orisis”, resudting in a
brogd range of symptoms related o enbanced stimulation of
wicntinic and nuuscarinic receptors.

In Ewopean Patent Applieation 99,306,411 (AKZO
NOBEL M.V.) the use of chemical chelators {or sequestrants)
as reversal agents has been disclosed. Chemical chelators
capable of forming a guest-host complex for the manufacture
of a medicament for the reversal of drug-induced neoronms-
cular block were described, The use of chemical chelators as
veversal agents for NMBAs has the advantage that they are
effective iu reversing the action of both depoladzing and
non-depofarizing NMBAs, Their use does not increase the
fevel of acetylcholine and therefore they produce fewer side
effects and none associated with the stimelation of muscar-
inic and nicotinic receptors seen with the ACKE reversal
agents. In addition, thereis no need for the combineduse of an
AChE iohibitor and s mACHR sntagonist {e.g., atropine),
wiiile the chemieal chelators may further be safely employed
for the reversal of “profound block™. Exaniples of such chami-
cal chelators, as disclosed in BP 99,306,411 were selected
from various classes of, mostly cyclic, organic compounds
whichareknows for their sbility to form inchusion complexes
with varous organic compounds in agueous solution, e
cyelic oligosaecharides, cyclophanes, cyclic peptides, calix-
arenes, crowsn ethers and aza crown ethers.

The eyclodextring,

CHOH

ERZ5Y

a class of eyelic molecules containing six or more a-Daglu-
copyrancse naits linked at the 1.4 positions by a-linkages as
in amylose, and dedvatives therzof, were identified in BP
89306411 as pariioniarly useful in the reversal of many of the
conugonly used neurcmuscnlar blocking agents, or muscle
relexants, such 88 rocuroniom, pascuronium, vecuronium,
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3
rapactronimm, mivacuriem, aacnrium, {(cis) atracuriung,
succinyleholine and tubocurarine.
It has now besn found that S-mercapro-cyclodexitin
derivatives having the generst formula |

Formula I

whereln m is 0-7 and n is 1-8 and man=7 or §;

R s (€ gsubylens, optionally substituted with -3 OH
groups, or {CH, ) ~phenylene~-(CH, )

o and p sre independently 0-4;

X is COOH, CONHR,, NHCOR,, 80,0H, POOCH),,

R, is Hor (C ikl
R, is carboxyphenyl;
qis 1-3;
or phampaceutically acceptable salts therest
are highly active in vive in the reversal of the action of
neurontusenlar blocking agents.
Na protection per se is sought for the following G-mes-
capto~cyclodextrin derivatives:
G-per-decxy-6-per-(2-hydrokyethylthio}-f-cyclodestrin
and
G-per-deoxy-Sper{2-hydroxyethylthio)-y-cyclodesirin,
whiich are described by Ling, €. and Darcy, R. (J. Chem.
Soe. Chem Comm. 1993, (2), 203205,
G-mena-deoxy -5-mono-(2-hydroxyethylihio)-f-cyclo-
dextrin, whick is disclosed by Fugita, K. et al. (Tetr.
Letters 21, 1541-1544, 1980}
Geper-deoxy-G-per-(carboxymethylthio)-B-cyclodextrin,
which 1s described by Guille, ¥. et al, (Bull Chem. Soc.
Chim. Fr. 132 (8), 857866, 1995); .
G-roono-deoxy -6-mope~-(carboxymethylthio )-f-cyvelo-
dextrin, which is described by Aksie, T. et al. (Chem.
Letr. 1094 (5), 1089-100%);
GA6B-dideoxy-5A,6B-bis[(o-carboxyphenylthio}-f-cy-
clodextrin and 6A,6B-dideoxy-6A,68-bis (carbosym-
sthylldol)-f-cyclodextrin, which are deseribed by
Tubashi, 1. et al. {§. Am. Chem. Soc, 168, 4514-4318,
1986; and
t-perdeoxy-G-per-(2.3dihydroxypropyithio)-f-cyclodex-
frin, which i3 described by Baer, H. H. and Santoyo-
Gonzilez, F. {Carb. Res. 280, 315-321, 1996}, These
prior art 6-mercapto-cyclodextrin derivatives bave been

described in relation with different weilities in each 3

instance.

However, the above mentioned prior art §-mercapto-cyelo~
dexirin derivatives do belong to the main aspect of the present
invertion which relates o the use of a 6-mercapto-oyclodex-
wrin derivative scconding to the general formula 1 for the
manufacture of a medicament for the reversal of drug-in-
duced peurcmuseniar block.

In one embodiment the invention relmes 1o S-mercapto-
cysindextrin derivatives having the general formula §

wherein i is 0-7 and n is 1-8 and msn=7 or &;

X is COUH, OH or CONHCH,,

Ris (€, gJalkylens or (CH,) -pheaylene-{CH,),;

[

-

20

w
e

30

4
o and p are independently 0-4; or a phanmaceatically
acceptable salt thereof, with the exclusion of
§-per-denry-6-per-{ 2-hydroxyethvithio)-f-eyclodex-
rin;
Gamono-denxy-H-mono-{ 2-hydroxyethylthio}-f-cyclo-
dextrin;
Goper-lecy-6-per-(2-hydrogyethylthio}y-cyclodex-
g
6-per-decxy-6-per-{carboxy methyl o )-B-cvelodex-
frin;
S-mono-deoxy-6-mono-{earhoxymethyithio)-f-cyelo-
dextrin;
64,6B-tideoxy-6 A, 6B-bis[(o-carbuxyphenyDithio}-B-
cyelodextn and
64, 68-dideoxy-8A,6B-his(earboxymethyvithio-f-cy-
clodexurin.
Theterm (C, galkylene as used in the definition of fomamla
1 means a branched or straight chain bivalem carbon radicai
containing 1-6 carbon atoms, sikh as methylene, ethylene
{1,2-ethandivl), propylens (f-methyl-1,2-ethanediyl), 2-me-
thyl-}, 2-ethanediyl, 2,2-dimethyl-12-ethanediyl, 1,3-pro-
panedivi, 1.4-butsnediyl, 1,5-pentanedivl aud 1,6-hex-
anediyl
The term phenyleve means a bivalent moiety the fiee
valenwies of which van be positiosed sither ortho, meta or
para to one another.
The term (€ Jalky]l means & branched or straight chais
allyl group containing 13 carbon atoms, i.e. methyl, ethyl,

45 Ppropyl and isopropyl.

5%

o

B84

&

[

The term carboxyphenyl means a phenyl group which is
substituted at either the ortho-, the meta- or the para-gosition
witha carbexy-group. The ortho-carboxyphenyl group is pre~
ferred.

Compeunds according to formula | wherein ntim is 7 sre
derivatives of B-cyclodextrin, those wherein nam is § are
derived from y-cyclodextrin.

Preferred are the Sumercapio-cyclodexirin detivatives of
formula I whereln X is COOH, or a pharmaceutically accept-
able salt thereofl

More preferred ave the G-mercapto-y-cyctodextrin deriva~
tves of formula I wherein nis 8, Ris {0 Jalkvlene and X is
COOH.

Particularty preferred 6-mercapto-cyclodextrin derjvatives
of the invention are

S-per-deoxy-6-per-(2-carboxyethy Dthiowy-cyclodextrin;

G-per-deoxy-&-per-(3-carburypropylihio-y-ryclodextring

G-per-deoxy-6-per-{4-carboxyphenyvithio-y-cyclodextring

S-per-deoxy-S-per-{4-carboxyphenylmethyithio-y-cyclo-

-dextring

&-per-deoxy-6-per-{Z-carboxypropy Nhio-y-cyclodextrin;

ad

§-per-deony-6-per-(2-sulfoethyljthio-y-eyclodextrin.

The S-mercapio-cvelodextrin derivatives of formula I can
be prepared by reacting a Ub-activated cyclodestrin deriva-
tive of formiula [ with an aliyithiod, arvlalkyithiol or arylthiol
derivative corresponding o He—8—R~-¥X, wherein R and X
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have the meaning a3 previously defined, in the presence ofan
morganic or orgauic base,

Formula T1 wherein m is 0-7, nis 1-8, m4n=7 or S and ¥ is
a leaving group which can be a halide (C1, Br or 1), sulfuric
ester or a sulfonic ester function, such g a tosylate, a napth-
talenesulfonate or 2 triflate.

Conversely the S-mervapto-vyclodextrin derivatives of for-
mula 1 can also be prepared by reacting a 6-thiol y- or f-cy-
clodextrin derivative of formuta T with an alkylating agent,
e:g., aleyl halide, arylalkyl halide, alkyl sulfonsite, arylalkyl
sulfonate, corresponding to Y--XR, wharein ¥, X and R
have the meanings as previously detined, or with a double
bond containing reagent, .., vinyl alkane, acrylate, etc., or
an epoxide in the presence of an inorganic or organic base.

Formala 111 wherein m s 0-7, nds 1-8, men=7 or &.

Altemative synthesis routes for the preparaticn of the
S-mercapto-cyclodextrin derivatives of the invention are
known to the skilled person. The chemistry of the derivatisa~
tion of cyclodextrins ix well documented (see for example:
Comprehensive Supramolecular Chemistry, Volumes 1-11,
Atwood 1L L, Davies 1. B. 12, MacNicol D. D, Vogtle B, ods;
Blegvier Science Lid., Oxford, UK, 1996).

Pharmaceutically acceptable salts of -mercapto-vyclo-
dextrin derivatives of formula I wherein ¥ represents the
carboxylic acid group COGH, the sulphonic acid group
S0,0H, the, phosphonie acid group PO(OH), or the tetrazol-
S-yl group, may be obtained by eating the scid with an
organic base or a mineral base, like sodinm-, potassium- or
lithium hydroxide,

The 6-mercapto-cyclodexiin derivatives, or pharmaceuti-
caily acceptable suliy or solvaies thereof, for use inthe inven-
fon are administered parenteratly, The injection route can be
intravenons, subcutaneous, miradermnal, intramuscular, or
mira~arterial. The intravenous route is the preferred one. The
exact dose 1o be used will necessarily be dependent upon the
needs of the individual subject to whom the medicament is
being administered, the degree of muscular activity to be
restored and the judgement of the anaesthelist/oritical-care
specialist. Bxfracorporal application of the chemical chela-
tors of the invention, for instance by mixing of the chemical
chelator with the blood during dialysis or doring plasmapher-
ests, s also contemplated,

In 3 further aspect the lnvention relates to a kit for provid-
ing neurcruscular block and iis reversal comprising {a) a

w

1%

i
P

=
=

1
i

&
nevronmusculsr blocking agens, and (¥) & Smercapto-cyclo-
dextrin dertvative according to general formula T capable of
forming a guest-host complex with the seuromuscular block-
ing agent. With & kit eccording 1o the invention is meant a
formulation, which contains separate pharmaceutical prepa-
rations, Le. the neuronmuscular blocking agent and 4 S-mer-
capto-cyclodexirin derivative of formala 1, Lo, the reversal
agent, The components of such a kit of parts are 1o be used
sequentially, e, the newromuscular blocking agent and a
Semercapto-vyclodextrin derbvative of formuls {, fe. the
reversal agent. The components of such & kit of parts are to be
med sequentially, Le. the newromuscular blocking agent s
administered 10 a subject in need thereof, which is followsd,
at a point in lime when restoration of muscle function is
required, by the administration of the reversal agent, ie. a
G-mercapto-cyclodextein derivative of the present invention,

A preferred kit, according to the invention, containg &
S-mercapto-evclodextrin derivative of formada [ and a newro-
muscular blocking agent which is sefected from the grounp
consisting of rocuronivm, vecuroniim, pauctronium, rapa-
curogium, mivacuriom, atracwrinm, {cis)atracuriom, fub-
ocurarine and suxamethoniun, A pacticularly preferred kitof
the ivention comgprises rocuronium as the newromuscular
blocking agent.

Mixed with pharmacentically suftable anxiliaries and phar-
maceutically suitable liqeids, ey, as described inthestandard
reference, Gemnaro ef al,, Remington’s Pharmaceutics] Sai~
ences, (18th od.,, Mack Publishing Company, 1990, Part 8
Pharmacentival Preparations and Thelr Manufacture; see
espevially Chapter 84 on “Parenteral preparations™, pp. 1545~
1569 and Chapter 85 on “luteavenous admintures”, pp. 1570~
1580) the S-mercapto-cyclodexirin derivatives can be applied
in the form of a selution, e.g. for use 25 an Injection prepara-

. Hon.

44

43

G

Alternatively, the phanmaceutical composition reay be pre-
sented in unil-dose or molti-dose containers, for example
sealed vials and ampoules, and may be stored in g fresze dried
(tyophilised) condition requiring only the additdon of the
sterile liguid carrier, for example, water prior to use.

The invention further neludes a pharmaveutical formmila-
tion, as hereinbefore described, in combination with packag-
ing material suifable for said composition, said packaging
material including instruetions for the use of the composidon
far the use as berginbefore deseribed.

The mvention is iHlostrated in the following examples.

EXAMPLE 1

G-mone-Deoxy-6-mono-(4-carboxyphenyijthioy-
cyclodextrin, Sodium Salt

/

COMa

HyOH

;
g |

iy H

To a yound bottom Hask containing pyeidine (120 mi) was
added dry y-cyclodextrin (2.0 g, 1.54 mmol) under nitrogen st
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room temperature. After dissolution, Z-napthalenesulfonyl
chioride (1.05 g, 4.64 mmol) in pyridine (20 ml} was added
and the mixture stirred for 24 h, Quenched with water (S0 ml}
and evaporated to dryness to leave cruds 6-mono-O-(Faaph-
thalenesulfonyljy-cyclodexirin.

Sodiunt hydride (0.38 g, 15.53 mmol) was suspended in
dry dimethylformaniide (20 mi). 4-Mercaptobenzoic acid
(0.7 g, 4.35 mmol} was then added 1o the suspension and the
resuiting mixture was stirved for 20 minutes, y-Cyclodextein
nosylate (3.2 g, 2.12 mool) was added to the mixwre and the
reaction was heated to 100° €. for 90 minutes. After cooling,
acetons was added to precipitaie a solid, which was repre-
cipitated from water/zoetone. This was then dissolved in
water (20 mb), pH adjusted to 7.0 by adding 2M hydrochloric
acid, then chromatogeaphed on a Sephadex DEAE A-25 vol-
wmn. Appropriate fractions were combined, dialysed, then
precipitated, twice from water/acetons 1o give 400 mg of the

titled componnd. ' NMR in DMSO 8 7.4 10 7.5 (ArH), 5.0

10 5.2 (8H), 4,13 (18}, 3.7 10 4.0 (298, 3.7 10 34 (17TH}, 3.25
(18 ppm. 3C NMR in DMSO & 129.9 and 1275 (ArC},
1033 and 102.9 {1 and CI), 85.0 {04, §1.6 (C4), 3.8
{C3), 73.5 (C2), 72.2 (C5), 70.8 (C5%), 60.6 (C6), 34.3 (C6Y
ppm. Blectrospray MBS [M+H}™=14557 and IMEADal™
=1477.7.

BXAMPLEZ

Smono-Dengy-G-mono-(Z-carboxyphenyijthio-wy-
cyclodextin, Sodium Salt

Na04L;

Sodivm hydride (60% dispersed in oil, (.18 g; 4.5 mmol}
was added fo thicsalicylic acid (0.34 g, 2.2 amol in DME (25
mi) inone portion and stirred at roum tem perature for 30 frikied
To this was then added the crude solation of 6-mone-O-{2-
naphthalenesutfonyjy-cyclodextrin (2.5 g 1.45 mimol) in
DME (15 ml) and heated to 70° C. for 24 h. The mixture was
cooled and quenched with water (20ml) before svaporating to
dryness, Water was then added to the residue and theresuiting
solution was poured into acetone (230 mi) to effect precipi-
tation, The resufting solid was collected by fitration and
dissolvad in water (10 ml) before passing through a Sephadex
DEAE A-25 column sluting with water then 0.2 N NaOH.
Eractions containing the product were combined and evapo-
rated to a low volume and dialysed (MWCO 1000) by chang-
ing fhe external water four tines. Internal solution was evapu-
rated to low volume and puured Into acetons (100 ml}. Solid
was collectad by filtration and dried under vecnum at 70° C.
10 leave the title compound (235 mg) as a white sofid. *H

B

b

30

o
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8
NMR ([2,0) 8 7.50-7.10 (48, m, Ar—F), 534 (8H, m, CyD
1-H), 4.16 (1H, m, CyD 5-H), 3.98-3.85 (268, m, CyD 3.5,
2,4-H), 3.70-3.61 (208, m, CyD 234,6:H), 313 (1H, m,
CyD 6-1) ppn; Blectrospray MS m/z 1477.6 for {h+Nal®,
caled for CysHg NaOy, 3 M 1455304,

EXAMPLE 3

§-Per-deoyy-6-par-{3-carboxyphenylithio-y-vycto-
dextrin, Sodium Salt

Triphenylphosphine (30.1 g 15 eq) was dissolved with
stirring in dry DMF (166 mi}. To this was added jodine (30.5
g, 15.6 eq) over 10 min. with heat evalved. Dry y-eyclodextan
{10 g, 7.7 mmo}) was then added and the mixture was heaterd
to 70° C. for 24 h. The nuxture was allowsd to cool, to which
sodinm methoxide (3.1 g sodium in 50 ml methanol) was
added and the mixture was stivred for 30 min, before pouring
onto methanol (800 ml} sud evaporating to dryness. Jo the
residue was added water {500 m!) and the solid was collected
by filtrstion aud washed with watgs (3x100 ml), then acetone
(3100 i), and dried under vacunm at 70% C. 10 give 6-per-
deaxy-6-par-iodo-y-cyclodesttin as a yeliow solid {(16.2 g)
which was ased without further purification.

To a solution of 3-mercaptobenzotc acid (1.0 g, 10 eg) in
DME (30 mi) was added 60% sodivm hydride dispersed in oil
(476 mg, 22 eq} portionwise over 30 min. The mixture way
conled and 6-per-teoxy-S-per-iodo-y-cyclodextrin (1.4 g} in
DMF (30 ml) was added. The mixture was then sthred at 70°
. for 24 b. The mixture was allowed {0 cool to room tem-
perature and gquenched with the addition of water (20 mi)
before evaporating 1o a Jow volume, The solution was poured
into acetone (500 mi) and the precipitate was collected by

s filtration, dissolved in water (20 ml) and dialysed (MWCO

1000) by changing the external water four times. Intemal
solution was evaparated o Jow volame and poured inlo
acetone {250 mi), The solid precipiiate was collscted by fil-
tration and dried undsr vacumm st 70° C, to afford the title
compound (1,45 g) 95 & white solid: SH MR (D,0) 8 RTT
(BT, br s, Ar—FH), 7.55 (8H, 4, J=6.0 Hz, Ar—H), 7.71 (165,

3,5-H3, 3.58-3.53 (168, m, CyD 4,2-H), 3.43-3.40 (8H, m,
CyD 6-H), 3.24-3.20 (81 m, CyD 6-H), Blectospray mfz
1196.6 for [M-8NassH1™, saled for C pafi:NagOueSs M
256239,
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EXAMPLE 4

G-Per-deoxy-6-per-(2-carboxyethylthio-y-cyclodex-
frin, Sodinm Salt 5

_/‘“' COslla
G o

14

13

pxy
<&

3-Mereaptopropionic acid (1.22 ml, 14.0 mmol} was dis-
solved o dey DME (45 ml) under N, at room temperature. To
this solution was added in three porlions sodium hydride
{1.23 g, 30.8 mmuod, 60%) and the maxtore was stirred for a
forther 30 min. To this muxtare was then added dropwise &
solution of &-per-deoxyé-periodo-y-cyclodentrin (3.12 g,
1.40 numol) in 45 ml dry DMF. After addition, the resction
migture wag heated a1 70° C, for 12 h. After cooling, water (10
mi) was added to the mixtare and the volume was reduced to
401l i vacuo, to which ethane] (250 mi) was added resulting
in precipitation. The solid precipitate was collected by filtra~
tinn and dialysed for 36 1. The volume was then reduced to 20
1l in vacuo, To this was added ethanol, and the precipitate
was collected by filtration and dried to give the title com-

2%

30

pound as a white solid (1.3 g, 43%). 'H-NMR D,0 8 247-
2.51 (o, 16H); 2.84-2.88 (m, 16F1); 3.00-3.02 {1, $H); 3.11-
3.14 @, BH) 3.62-3.68 (m, 16H); 3.92-3.97 (m, BH}; 4.04-
4.06 (i, 8H}; 5,19 (m, 8H) ppm. MS FIA +lonat 2024.9 m/z.
40
EXAMPLES
6-Per-deoxy-6-per-{ S-carbozypentyhithio-y-cyrlo-
dextrin, Sedium Salt 45
30
55

The ttle compound was prepared In a similar way as
deseribed for Example 4 by reacting S-mercapiohexanoic &6
acid {1.34 g, 0.90 mmod) with 5-per-deoxy-S-perdodo-y-cy-
clodextrin, ‘H-NMR D,0 8 149 (s, 16H); 1.57-1.64 (m,
320 2.17-2.21 {m, 16FT); 2.67-3.00 (m, 16H); 2.85-2.90 {m,
8H); 3.35-3.20 (m, SH); 352359 (m, 8Hy; 3.60-3.63 (m, 4
8H}); 3.87-3.93 (in, 16H); 5.16 (5, 8ty ppm. M8 FLA +ions at
2362.2, 2213, 2068 and 1915 m/z.

16
EXAMPLE 6

G-Per-demy-6-per-{3earboxypropybithio-v-cyclodex-
frisn, Sodisn Salt

The title compound was prepared in a similar way as

o described for Bxample 4 by reacting 4-mercaptobutyric acid

{1.10 g, 0.009 mol} with 6-per-deoxy-6-per-indo-y-cyelodex-
trin, HNMR D,0 8 1.87-1.88 (m, 167D 227-2.30 m,
168} 267271 {in, 165); 2.98-3.00 (m, 351}, 3.13-3.16 {m.
BHY, 3.61-3.63 (m, 16H); 3.94-4.03 (m, 16H); 5.21 (5, BH)
ppoi MS FIA +ion a1 21388 w/e.

EXAMPLE 7

6-Per-deoxy -6 -percarboxymethylhio-y-cyclodex-
trin, Sodivm Salk

Sodiwn liydride (60% dispersion, 0.34 g, 8.60 mmol) was
adided to a stirred solution of ethyl 24nercaptoaceiate (0,92
mi, 8,40 mmol) in DMF (20 mY) uader nitrogen at room
femperature, After effervescence had ceased (15 min), pes-6-
deoxy-per-S-jodo-y-cyelodextrin (2.17 g, 1.00 mmol) was
added to the system. After a further 5 min, the temperature
was raised 13 70° C. and the reaction was Jeft with stirring for
17 b After cooling, DMF wags removed in vacuo. Methanol
{30 mi) was added and & cresmy white solid slowly crystal-
liseed out of solution. This was filtered off under suction,
washed with methanol and dried o give 6-per-deoxy-6-pers
carbethoxymethylthio-y-cyclodextrin as a solid (1.74 g,
82%). B (d6-dimso) 4.95-4.85 (8H, m, Rmanomeric CH}, 4.03
(L6H, g, BxCH,CH, ), 3.83-3.75 (8H, m), 3.60-3.50 {88, m),
3.40-3.20 {375, s, 8xCH,SCH, Y, 3.20-3.10 (8H, m), 2.95-

285 (BEL my, 1.20 (245, ¢, By CH,CH )

To 1 M solution of sodium hydroxide (7 ml) was added
toper-deoxy--per-carbethoxymethylthio-y-cyclodextrin
{1.60 g, 0.47 nunol) and the reaction was allowed to stir at
room temperature. After 18 b, the cley selution was dialysed
for 8 b, with water {2 L) belng replaced every 2 h. Afler this
tige, the contents of the dialysts tubing was emptied inio a
flask and water svaporated in vacuo, giving the title com-
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ponad as a white solid (0.62 g, 54%:;). 8, (10,00 5.21 (8H, 4,
Sxanomeric CH), £.18-4.05 (8H, m), 4.00 (851, dd), 3.78 (8H,
dd), 3.70(8H, dd), 340 (163, dd), 3.20 (RH, ), 3.02 (8H, dd).
Ao (D,0) 178.1, 1016, 82.8, 73.0, 72.7, 71.8, 39.0, 341
ECAVS TOF 1889 m/z.

HXAMPLE S

o-Per-deony-6-per-{4-carboxypheny] thio-y-cyclo-
dextrin, Sodium Salt

To a solution of 4-mercaptobenzoic acid (§56 mg) in DMF
{30 mi) was added 60% sodhsn hydride dispersed im0l (372
mg) portionwise over 30 nin. The mixture was cooled and
per-G-deoxy-per-G-bromuo-y-cyclodexirin (1.0 g) was added
in one portion and the mixture was stirred 22 707 Cofor 24 b
The mixture was allowed to cool w0 room temperature aud
quenched with the addition of water (20 ml) before evaporat-
ing to a low vohume. The solution was poored into ethanol
{250 ml} and the precipitate was collected by fltration, dis-
solved in water (20 mb) and dislysed (MWCO 1000} by

changing the external water four times. {uternal sohution was -

evaporated to low volume and poured into acetone (250 ml).
The solid precipitate was collected by filtration and dried
under vacuum at 70° C, to afford the title compound (1.2 g) as
a white solid. "ETNMR (0,0, 343K) 8 7.70 (16H, 4, 3=8.1 Hz,
Ar--H), 7.23 (16H, 4, 7.3 He, Ar—H), 535 (8H, 5, CyD
1-H), 4.00-3.96 (18, m, CvD 3,530, 3.55.3.53 {24H, m,
Cyld 614,2-H), 315 (BH, m, CyD 6-H) MALDETOR m/z
23837 for IM~Nag+H,], ealed for € p.H, . Na 048, M
2562.34.

EXAMPLE S

5-Par-deoxy-6-per-{d-varboxymethylpheylthioy-
eyclodextrin, Sodium Sak

To 2 solution of 4-mercapiophenylacetic acid {10 eg) i
DMEF (56 ml} was added 80% sodivm hvdride in ofl (22 eg)
portionwise over 30 min. The mixturs was cooled and per-6-
deoxy-per-G-brome-y-eyclodexirin (1.0 ) was added inone

v
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portion and the mixiure was stirred at 70% C. for 24 h. The
misture was allowed to cool o room temperattre and
quenched with the addition of water (20 1l) before evapeorat-
ing to a low volume. The solution was then powred into
acetons (250 ml} and the precipitate was collected by filtra-
o, suspended in water {20 mi) and dislysed (MWCO 1000}
by chepging the external water four times. Ioternal solution
way gvaporated to low volume and poured into acetone (250
wil). The solid precipitate was collected by tiltration and dried
under vacuum at 70° C. to afford the title compound (1.44 &)
as a white solid. "HNMR (D0, 343K38 7.15 {16H, ¢, I=8.0
Ha, Ae—), 6.99 (16H, &, J=8.0 Hz, Ar—H), 4.98 (8H, 5,

sy 1-HY, 3.90-3.72 (T6H, my, CyD 3,5-8), 3.51-3.43 (16H,
m, CyD 4.2-H), 3.28 {24H, m, CH,—Ar, CyD 6-H), 3.15-
3.8 (18, m, Cyid 63f);, MALDLTOF nvz 249358 for
[M-Na+Hg], caled for C) GH,, N2, 0,8, M2674.6.

BEXAMPLE 16

G-Per-deoxy-6-per(3-amidopropyDithio-y-cyclodex-
frin

To & mixture of G-per-deoxy-G-per-thio-y-cyclodexinin
(300 mg; prepared as described In Example 17) and potas-
sium iodide (S mg) in DMF (10 mi) was added 4-chiorobuta-
mide (673 mg: Fries et. al. Bilochemdstry 1975, 14, 52333,
Caesinm carbonate (1.8 g) was added and the reaction mix-
tore was heated to 60° C. overnight. The resvhing mixture
was powwed into scelone, filiered, washed with ethanol and
water sndd then dried in-vacuo (113 mg 16.2%). 'H NMR.
(DMBO/D,0) 8 4.9 (15, ), 3.8 (1H, m), 3.6 (11, m), 3.4 (21,
m), 3.05 (OH, m), 285 {1H, m), 2.2 (3H, m), 1.75 (2H, m).
Electrospray Mass Spectoim M-H Gmfz) 2103,

EXAMPLE 11

G-Per-deoxy~eper{ S-hydroxy-3-oxa-pentyDithio -
cyclodextrin

VAR

Q O

VAR
3

2-(2-Mercaptoethoxy)sthano! (1.4 g, 11.6 mmol) was dis-
salved in DME (20 ml} and stieeing commenced at room
tamperature under a nitrogen atmosphere. Per-6-bromo-y-
eyclodextrin (2 g, 1.12 mumol) and caesium carbonate (3.2 g,
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986 mmol) were then added and the resultant suspension
stirved at 60° C. veernighs under 4 nitrogen atinosphere, After
cooling o roons temperature the suspension was poured inte
acetone (200 mi) and the inschible material isolated by filtra-
tion, washed with acetone (x3) and dried in vaeuo. The crde
product was dissolved in de-ionised water (20 ml) zad dialy-
sed (10 k). The contents of the dialysis membrane were then
coneentrated in vacuo to yield 1 g of the desired prodactas a
cream solid.

HNMR (0,0, 400 MHz): § 2.81-3.00 (m, 24H), 3.21-
331 {d, 8H), 3.49 (1. BH), 3.35-3.75 (m, 56H), 3.82 (1, 8H).
3.8 (¢, 8HD), 5.11 (d, BE), BSLMS: 2175 (M-H.

EXAMPLE 12

G-Pep-deory-6-per[{2{2-carbuxybenzoyijamino
ethyi|thio-y-cvelodextrin, Sodium Salt

Per-6-mercapto-y-cyclodextrin (3 g 07 mmol see
example 17 was dissolved in DMF (30 ml} and siirving
copunenced atf room temperature wnder 4 nitrogen atmo-

sphere. N-(2-Bromosthyhphthalimide. (1.57 ¢, 6.17 munol) >

and caeshum carbonate {2 g, 6.17 nunol) were added and the
resuliant suspension was stirred at 60° . overnight under a
nitrogen atmosphere. After cooling to room temperature the
DMF was removed in vacuo and water {100 ml) was added
with vigorous stirring. The precipitate was isolated by filtra-
tion, washed with water (»3) and dried invacuo to yield §.67
g of a cream solid. Aquecus sodism hydroxide (1M, 20 mb)
was then added to the crude product (600 myg) and the result-
ant solution stirred at roow temperature overnight under a
nirogen atmosphere, The solution was then dialysed with
de-lonised water until constant pH and the contents of the
dialysis membrane dried in vacuo 1o yield 500 mg of the
desired product as # glassy solid. "H NME (D,0, 400 MHzy:
$72.76-2,96 (m, 2450, 3.153.30 (m, 8H), 3353 62 (im, 3250,
3.78-3.95 (m, 1630), 5.02 (4, 8H), 7.30-7.62 (m, 32H); ESL-
WS 1477 (M-2ZH,

EXAMPLE13
&-Par-decxy-6-per(2-hydrmxysthy hio-cyciodex-

trin

<S\/\ozr

2

30

"
in

43

86

=
e

14

To a stivred sofution of Z-mercaptosthanc] (10.85 ¢, 10 eg}
in DMF {300 ml} under nitrogen was added 60% sodiam
hydeide dispersed in oif (11.7 g, 21 eq) portion-wise over 30
min. The mbiture was stirred at room lemperatore for 90
mimgtes. Per-8-deoxy-6-per-bromu-y-cyclodextrin (250 )
was added and the mixture heated to 70° C. for 24 h, The
mixture was allowed 0 cool o room temperature snd
quenched by addition of water (50 ml) before evaporating o
alow volume. The residue was taken up o water (100 ml) and

© poured onio 11 methanol/acetone (300 mi}. The solid formed

was collected by filtration, dissolved in water (500 mi} and
dialysed (MWCO (0007 changing the external water four
times. The internal solution was evaporated to low volnme
and then . re-crystatlised from hot water to afford the fide
vompound (8.5 g) as while cross-shaped crysials,

PHNMR (400 MHz; DMSO) 8 5.81 (168, b s, 2,3-08H),
492 (8H, s, 1-H), 4.71 (8H, i, 4.4 Hy, SCH,CH,0H), 3.75
(8, 1, J 8.0 Hz, 3-H (or 5-H)], 3.60-3.50 [24H, m, 5-H {or
3-H), SCHLCH,0H), 3.40-3.30 {16H, m, 4-H, 2-H), 3.08
(8H, d, J 13.6 Hz, 6-H), 2.82 (8H, dd, J 13.6, 6.8 Hz, o-H),
2.66 (16K, ¢, ] 6.8 Hz, SCHCH,OHY, m/z (electrospray)
17754 for M-HT, caled for O H 58504 M 1776.48,

The preparation of this compound by a similar method has
been published previously: I, Chem. Soc., Chern, Commun.,
203 (1993).

EXAMPLE 14

6-Per-deoxy-6-per{N-methylamidomethy Dhio-y-
eyciodextrin

To a stisred solntion of N-methyimercaptoacetamide (6.38
g, 10 eq) in DMF (30 ml) under nitrogen was added 0%
sodium hydride dispersed in oif {0.22 g, 10 eq) portion-wise
over 30 min, The mixture was stisred at room temperature for
30 minutes. Per-G-deoxy-S-per-bromo-y-cyclodextrin (1.0 g)
wag added and the mixture heated to 60-76 C. for 48 h. The
mixture was allowed o cool o room semperatore and
quenched by addition of water (20 mi) before evaporating o
a low volume, The residual solution was poured onte ethauol
(100 ml). The solid formed was collected by Hliration, dis-
solved in water (200 mi} and dislysed (MWCO 1000, chang-
g the external water four times. The interual solution was
evaporated io low volmne and poured onto ethanol {108 ml}.
The precipitate was collected by fltration and dried under
vacuwmn 1o afford the title compound (.55 g) as a white solid.

FH NMR (400 ME2; D,0) 8 529 (BH. &, J 4.0 He, 1-H),
410 (BH, bri, 190 Hz, 8- H}, 405 (8H, 1, 9.8 Hz, 3-H), 3.83

s (BH, dd, 1100, 3.6 Hz, 2-H), 3.74 (8H, ¢, ] 9.2 He, 4.1,

358349 [16H, AR system, SCHLO{OINHCH,), 336 (84,
brd, 12,8 Hz, 6-H), 3.07 (8H, dd_ 1 14.0, 8.4 Hz, 6-H), 2.94
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{24H, 5, BCH,C{OMNETH,); m/z {electrospray) 1991.7 for
[V-H, cateulated for €.t 0N 8,0, M 1592.54,

EXAMPLE 15

G-Per-deoxy-6-par(Z-carboxypropyiithio-y-cyclodey-
trin, Sodiom Salt

Sodinm hydride (60% in oil} {0.44 g) was added to methyl
J-mercapto-2-methyl-propionate (1.474 g; J. Med. Chem,,

1994, 11359} in dimethylfommamide (25 ml). After 30 minutes
per-G-deoxy-per-G-bromo-y-cyciodexirin (2.25 g), dissobved ™

i dimedylformamide (25 mb), was added. A crystal of
sodium jodide was added and the mixnre heated at 75% C.
overnight. The solvent was distilled off and the residue orys-

atlised from methanol 1o give the methy ester (1.3 g). Mass

spec. (M~H) 2224,

YEI NMR (dmso D) 8 1.41 (d, 245D, 2.68 {m, 16H), 2.80
{1, 16H}, 3.00 (m, 8H), 3.61 {3, 241, 3.7% {10, 817), 4.95 (5,
8Hj.

This product was then stired overnight with sodium
hydroxide solution (M, 13 ml). The resulting mixture was
filtered, dialysed to neutrality, and evaporated fo drvpess o
give the title compound (1.13 g). Mass spee. (M~5) 2112, 'H
NMR (D20) & 1.15 (d, 248D, 2.5 (m, SHD, 2.65 (m, 8H),
2.8-3.1 (m, 241, 3.65 (16H)}, 4.0 (m, 16H), 5.2 (s, 8H).

EXAMPLE 16

6-Per-deoxy-G-per(3-carboxypropyDthio-§-eyelo-
dextrin, Sodivm Salt

Per-G-deoxy-per-G-brome-S-eyclodextrin . (225 g),

methyl-d-mercaptobutyrate (1.7 g; Teushedron 1998, 2652}, «

cesium varbonate (4.24 g) and dimethytformamide (25 mb)
were stived and heated rogether for three days. The mixture
way cooled, poured into water and filtered. The solid was
washed with methanol and dried (2.1 g). This was sthred

overnight with sodinm hiydrogide soludon (M, 21 mi), Hltered &

and the Altrate dialysed to neuirality. This wag evaporated to
dryness giving the title compound (1.7 ¢). Mass Spec. (M-H}

e

Loy

16
148,28, *H NMR (D,0): 5 1.75 fm, 16}, 2.15 (i, 165, 2.5
(m, 16FL3, 2.85 (o, RH), 3.05 (m, BED), 3,55 (m, 165 3.87 (in,
16H), 5.07 (s, BED).

EXAMPLE 17

- G-Per-deoxy-6-per(2-sulfoethythio~y-cyelodestyin,
Sodiur Sait

A Per-b-deuxy-per-6-thioy-cyclodextrin

Per-G-deoxy-per-§-bromo-y-vyclodexirin {20 g), thivurea
{138 g snd dimethyHormamide (100 ml) were heated
together for three days at 3% C, and then ethanolamine {20
mil} was added and heating continued for two howrs, The
mixture was cooled, difuted with ice water and the product
separated by centrifuge. The solid was washed twice with
watter and dried in vacomm at 659 C. giving the thiol (7.34 g).

Mass spec. (M~H) 1424, 'H NMR (dmso Dy): § 2.82 (m,
88, 3.20 (4, 881), 3.35 (m, 165}, 6.65 (&, BH), 775 (1L, 8§, 5.0
{s, 8H).
B 6-Per-deoxy-G-per(2-sulfoethylthio-y-cyclodextrin,
Sodinm Salt

The above per-thiol (1 g), Z-bromoethane sulphonic acid
sodivm salt (1,42 g), cesinm carbonate (2.2 g) and dimethyl-
formamide (10 ml) were stirred and heated overnighiat 64° C.
Most of the aolvent was evaporated wnder vacuum and the
regidne dissolved in water, Sodinm bicarbonate solution (5%
wiw, 5 ml) was added and the solution diatysed thres times
with water. This solulion was evaporated (o dryness and the
residue dissolved in sodinm bicarbonate solution {18 mi),
dialysed and evaporated as before. This process was repeated,
the resnlting sofid was dissolved in a small volume of waler
and the product precipitated with methanol. This was dis-
solved in water and evaporated to dryoess giving the title
compound (1.18 g

VH NMR (D,0): 83.9 (m, 2450, 3.2 (m, 245D, 3.55-3.65
{m, 16H), 3.9 {m, 8H), 4.05 (m, 8H), 5.15 (5, 81D,

BXAMPLE I8
6-Per-deosy-6-per(2.2-dilhydroxymethyl)-3-hy-
drogy-propylithiowy-cyelodexiin

OH

(‘/
g7 OH
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Peg-6-demxy-pes-&-thio~-y-cyclodextrin {300 myg; Example
17y, 3-bromo-2,2-dihydroxy-methylpropanot (670 mg),
cesium carbonate (350 my) and dimethyiformamide (10 ml)
were heated and stirved for 35 days at 85° C, until analysis by
LCMS showed contversion to the required product. The mix-
are was evaporated to dryness, dissolved in water, dalysed
against water, evaporated o low, volume and precipitated
with acetone. Dryving nnder vacosm gave the title compound
{330 mg).

Mass spec. FIA (M~H} 2369, ' NMR (13,00 8 2.84 (m,
16H), 3.15 (m, BED, 3.24 (w, 88}, 3.69 (5, 641, 3.85-4.19
(i, 16HD), 5.25 ¢s, BF).

EXAMPLE 19

&-Per-deoxy-6-per(3-(tetrazol-5-yDpropyithio-y-
eyclodextrin, Sodium Salt

Per-6-deoxy-per-6-thio-y-cyclodextrin (1 g), 4-bromobu-
tyromitrile (1 g), cesium carbonate (1 g) and dimethyHorma-
mide (10ml) were stirred together a1 607 C. over the weekend.
The mixture was cooled, water added and the precipitate
separated by centrifuge. After washing and drying the per-
butyroaitriie (1.4 g) was obtained, This product (1 @), sodiam
azide (1.3 g, tethylanine kydrochloride (2.8 g) and dime-
sthylformamide (13 mi) were stirred and heated together for
7 days at 100° C, The mixture was cooled, diluted with water,
acidified and the precipitated fftered off This was washed
with water, sosicated with methanol, separated by centrifuge,
dried and dissolved in sodium hydroxide solution (M, [0ml},
fittared and dialysed to peutrality. Tlis solution was evapo-
rated to drvness o give the title compound (600 mg). Mass
spec. (M-2H) 11328,

THNMR (D05 5 1.95 (m, 16H), 2.55 (1, 168, 2.85 (m,
24¥}, 3.05 (¢, RED, 3.5 (m, $H), 3.6 (m, SH, 3.9 {m, 165D,
5.06 (s, 8H).

EXAMPLE 20

Reversal of Newromuscular Blockade in
Anaesthetized Guines Pigs in vive

Male Thmkin-Hastley guines pigs (bodyweight 600-800
2) were smaesthetized by ip. administration of 10 mg/kyg
pentobarbitone and 1000 myp/kyg wrethane. After tracheotomy,
the animals were artificially vemtilated using a Harvard small
animal ventilator. A catheter was placed futo the carptid artery
for continnous monitoring of arterial blood pressuwre and the
taking ofblood samples for blood gas snalysis. Heartrate was
dervived from the blood pressure sigoal. The sciatic nerve was
stimutated (rectangular pulses of 0.5 ms cheation at 105 (0.1
Hz) intervals at a supramaximal voltage, using a Grass 888
Stimulator} and fhe force of M. gastrocaemius confractions
way meastred using a Grass FT03 force-displacement irans-
ducer. Contractions, blood pressure and heart rate were

i

20

36

36

L
1=

&3

18

recorded on a multichannel Grass 7D recorder, Catheters
were placed in both jugular veins. One catheter was used for
the continuous ufusion of @ newoinuscular blocking agent.
The infusion rate of the newromuseular blocking agent vwas
increased uniil 2 steady-state block of 85-90% was obtained.
The other catheter wis used for administration of increasing
doses of the reversal agent. During continuows miusion of the
aewromuscuiar Mocking ageit, single doses of increasing
concentration of reversal agent were given. At the end of the
experiment, the measured force of muscle vontractions was
plotted against the concentration of reversal agent, and using
repression analysis tecliniques, the 50% reversal concenira-
tion was calenlated. Results for the reversal of the newromus-
culor hlock, induced by the musele refaxant rocaronium bro-
mide {Roe), by the Gumercapto-cyclodextrin derivatives of
Exainples 119 are presented in Table L For comparison, the
reversal activity of the parent compousads f-cvelodestrin and
y-cycledextrin are included as well,

TABLE 1

D (BDyg, pined - kg™ producing S0% severss] of sieady-state
feuscmusedlar block in ansesthetized guines pigs and concentration
3t masmiomne) roversal,

% max reversal

By, at cone.
Compound pemad kgt fwenl kgl
y-eyclodextrin (p-CLY) 4 104 (47}
Beoyelodextin (B-00) 20 93 {113
Gneng-deosy-S-mono-(d-carbonyphenyl}- 3.94 102 (8.03
thio-y-eyetodentyin, Na sali {enamplo 1)
G-mone-dewny-Fmons-(carboxy phesyi) 130 93 (11
thivy-eyelodexicin (example 2}
feperdeogy-6-par-(3-catboxyphenyiithio-y- .28 102 {1.28)
wyelodextrin {ensnple 3)
Sprr-deoxy-8-por-(Ioarboxyetiyithioy- {09 97 (653}
ayclodenitin, Na salt {exemple 4)
feperdeony-i-pes-{S-carbunypoutyjthioy- 074 RS
ayclodentriv, Na salt {example 3)
Seper-teoxy-6-par-(3 -cathoxypropylithic-y- 0.0% 108 {048}
cyeledertrin, Na salt {axample 8}
G-per-deony-G-por-cadoxyimethyithioy- 0.21 8% {1.92}
cychsdexiriz, M salt {examplz 7)
B-pey-deeny-G-per-{-casboxyphenyljthio-y- [N VS (0.4
cyclodextrin, Na salf {enunple £
B-per-denxy-§-per{d-carbonyphenyimethy - 413 100 (0.36)
5 thie-y-nyclodetrin, Na salt {(erample @
f-perdeuny-6-per-(3-emidepropylithioy 057 g4 (33}
cyclodexirin [exarople 10}
G-perdeoxy-G-por-(3-hydiony -3-oxe-pentyl}- 047 92 {2n
thiv-y-cyolodextein (example 11}
Bpar deoxy-§-par{2(2 carboxybenzoyl)- 0.085 95 (.48}
sminojethyt}-this-y-oyciodestnn, sodiun
- {3-hydrogyethyithio4y- 0.20 @i (2.0}
eyutodexizin {example 133
Sper-dieoxy-§-per-(N-metylamidemethyl}- 1,54 02 {75
thic-y-cyclodextrin (example 14}
G-per-degny~a-per-{Z-ce ropylihioy- £.10 13 (.48
cyelodexivin, sodium sait. {example 15}
G-par-deoxy-t-pes-{3-carboxypropylithio-fi- &3 W00 {3,233
cyclodextsin, sodbar sl (sxarple 18)
Gper-deony-§-per-(2-subfosthy Dthio-v~ 3.05% 06 (87
eyolodentyin, sodiam sslt {exampie 17
Gperdeony-G-per (2,2, diftodroxymehy il 2.3 €3 {39}
3-hydroxy-propyiithiovw-cyclodexirin
{emample 18)
B-pes-deaxy 7~{3-{mrruaol-S- il 422 W 1.2

propyiithiowp-cyciodentrin, sodium salt
{erasple 193
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What 15 claimed is:
1. A 6~mercapto-cyclodextrin dorivative having the general
formula }

Formubs 1

wherein e is 07 and o s 1-8 and man=7 or §;

R is (€, galkylene, optionally substituted with 1.3 OH
groups, o {CHy), -phenylene-(CH,),;

o and p are Independently 0-4;

X is COOH, CONHR,, NHCOR,. 30,0H, POOH),,

Ry s Hor {C, 4 allyl;
R, is carboxyphenvl;
qis §-3;
or pharmaceutically acceptable salts thereof, with the exclu-
sion of
S-par-deoxy-6-per-{2-hydroxyethylthio)-B-oyclodentring
S-mono-deoxy-H-mono-(Z-hydroxyethyithio-f-cyclo-
dextrin;
d-per-deoty-6-per-(2-hydroxyethylthio)-y-cyelodextring
S-per-deoxy-6-per-(carboxymethyithio)--cyclodexiring
temono-denxy-G-mono-{carboxymethylihio)-B-cyclo-

dextrin,
64, 6B-dideoxy-6A,6B-bis{{o-carboxyphenylithio)-f-cy-
clodextrin,

6A 68-dideoxy-6A,6B-bis{carboxymethylthiol)-f-cyclo~
dextrin and 6-per-decxy-6-per-{2, 3-dilydroxypropy-
Ithio)-f-cyclodexirin.

2. The S-mercapto-cyclodextrin derfvative according to
clatm 1, wherein B, m and n are defiped as inclaim T and X 15
COOH or 8O,0H; or a phanmaceutically acceptable salt
thereof.

3. The &-mercapto-cyclodexirin derivative according to
claim 1, wherein m 38 ; n i 8 R s (Cghlkylene or
{CH,)-phenylene-(CH,} 1 © and p are independently 0-4;
and X is COOM or 80,05, or a pharmaceutically acceptable
salt thereofl

4. A G-mercapto-cyclodestin derivative according to
claim 1 selected from the group consisting of

S-per-deoxy-G-per-{2-carboxyethyl thio-y-cyclodextrin;

G-per-deory-G-per-(3-carhoxypropythio-y-cyclodesinin,

G-per-deoxy-6-per-($-varboxyphenyljthio-y -cyciodexiring

t-per-deoxy-6-per-{4-carboxyphenyimethyhthio-y-cyclo-

dextrin,

S-per-deoxy-S-per-(2-varboxypropyhithic-y-eyclodextrin;

and

G-per-deoxy-G-per-(2-sulfoetly! thiowy-cyclodextrin,
or 2 pharmaceutically acceptable salt thereaf

20
5. A pharmaceutical composition comprising a S-mer-
capto-cyclodexizin derivative having the general formla 1

5 Formola X

14

whersin m 18 -7 and n is 1-8 and me=7 or §;

R is (. Jalkylene, optionally substituted with 1-3 OH

groups, or (CH,),-phenylene<(CH,),;

o and p are independently 0-4;

X iz COOH, CONHR,, NEHUOR,, SO,0H, PO(CH),,

OfCH ol CHLy ek 3) ot OH o tetrazol-5-vl;

RyisHor (C oalkyh

R, is carboxyphenyl;

g is 1-3;
or a pharmaceutically acceptable salt therent, with the exelu-
sion of

Guper-deoxy-G-per-(2-hydroxyethylihio - froyclodextein;

&~mono-deoxy-G-mono-{2-hydroxyethylthio}-f-cyclo-

dexirin;

G-per-deoxy-G-per-(2-hydroxyethylthio }y-cyclodextrin;

G-per-deoxy-G-per-(earhoxymethylthio)-B-cyelndextrin,

t-mono-~-deoxy-6-rnonoe-{carboxymethylthio)-B-cyclo-

dexirin;
6A,6B-dideoxy-6A,5B-his((o-carboryphenyljthic)-f-cy-
clodexiriny

GA,OB-dideoxy-0A, 68 -bis(carboxymethylddolfrcycio-

dextrin amd §-per-deoxy-6-per-{2 3-dilydrosypropy-
ithio)-B-eyelodextrin, in admixture with pharmacenti-
cally scceptable auxilliaries,

6. A kit for providing neuromnscnlar block and its reversal
comprising (a) a nenromuscuiar biocking agent, and (b) a
S-mercaplo-cyclodenirin derivative according io the general
fornula 1

30

3G

35

£
k=3

Fornmlal
45

wherein m is 07 and 1 15 1-8 and m+n=7 or §;

Ris {C) galkylens, optionally substituted with 1.3 OH
groups, or (CH, ), -phenylene~(CH ),

o and p are independently 0-4; '

X s COOH, CONHR [, NHCOR,, SO.OH, POMIH),,

. O{CH~LCH,—0)~H, OH or tefrazol-5-yk

R, s Heor (€, alkyl

50
R, is carboxyphenyl
Gis 1-3;
oy a pharmaceutivally acceptable salt thereof,
7. The kitaceording to claim 8, wherein the neuromuscular
65 blocking agent is selected from the group consisting of rocu-

renfm, vecuronium, pancurenitm, rapacuronion, mivacy-
riwm, {ois)atracuriom, wbocorarine and suxamethomum.
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8. The kit according to claim 6, wherein the nenronuscular
blocking agent is rocuronium.

¢. A method for reversal of drug-induced senromuscuiar
block b a patient, which comprises parenterally administer-
ing 1o safd patient an effective amount of a unercaptocyeio-
dextrin derivative according fo the general formula I

Fopaula 1

wherein nt is 07 and 5 is 1-8 and m4n=7 or §;
R is {C, walkylene, optiopally substitwted with 1-3 OH
groups, or {CH, ), -phenylene-(CH,),,;
o and p are independently D-4;
X is COOH, CONHR,, NHCOR,, 80,08, PO(OH},,
O(CH - CH ) ~H, O oy tetrazol-5-9i;
R, is Hor {C, 3 Jalkyl;
R, is carbuxyphenyl;
gis 1-3;
or a pharmacentically aceeptuble salt thereof.
16. The kit according to claim 8, wherein the newromuscu-
lar blocking agent is vecuronium.
1. §-Per-deoxy-G-per-{ J-carboxvethylithiop-cyclodex-
trin, or a pharmacentically acceplable salt thereof.
12, G-Per-deoxy-6-per-{2-carboxyethylthio-y-cyclodex-
wrin, sodiam salt.

By

i0

P
[

20

[
L

22

13, A pharmaceutical composition comprising G-per-
deoxy-G-ger-( 2-carboxyethplithioy-cyclodexivin, or a phar-
macentically acceptable salt thereof, ond o pharmacentically
suitable auxiliary.

I4. 4 pharmaceutical composition comprising G-per-
deoxy-G-per-(2-carboxyethylitbiosy-cyelodextrin,  sodium
salt, and a pharmacewtically sultable auxiliary.

15, A it for providing newromuscular block and its rever-
sal comprising (8) a neuroausculor blocking agent, and (&)
G-per-deoxy-Gper-{ T-carboxyathyithioy-cyclodextrin, or a
pharmaceuticolly acceptable salf thereof.

16, 4 kit for providing newromuscular block and its vever-
sal comprising (&) o newromuscular blocking agent, and ()
-par-deoxy-G-per-{3-carboxyethylithiv-y-cyclodexirin,
sodium salt.

17, The kit accarding 1o claim 15, wherein the neurowies-
cular blocking agent is selected from the group consisting of
rocuronigm,  vecuwronium, papcuronium,  rapacuroniun,
mivacuriun, (cis)atracurium, tubocuraving and suxametho~
#gium.

18 The kit according 1o claint 15, wherein the nevronn-
cular blocking agent iy rocuronium.

19, The kit according to claim 13, wherein the newromus~
cular blocking agent is vecuronfum.

20, 4 method for raversal of drug-induced newromuscular
block in a subject, whick comprises parentervally administer-
ing fo said subject an effective amount of §-per-deoxy-6-per-
(2-carboxyethyl ¥hiv~-cyclodextring or u pharmaceutically
aceeptable sali therenf!

21, A mathed jor reversal of drug-induced merromuscular
block in a subject, which comprises pavenierally administer-
ing to said subject an effective amount of 6-per-deoxy-6-per-
(Zrcarboxyethylilio~y-cyclodextrin, sodium salt,
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