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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. 
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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-γ-cyclodextrin;

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

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

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

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

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

or a pharmaceutically acceptable salt thereof. 

12. 6-Per-deoxy-6-per-(2-carboxyethyl)thio-γ-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-γ-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

Short Case Caption

Filing Party/Entity

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.

 Signature: 

Name:     

2023-2254
MERCK SHARP & DOHME B.V. et al. v. AUROBINDO PHARMA USA, INC. et al.

DEFENDANT-APPELLANT GLAND PHARMA LIMITED

Matthew T. Wilkerson

Date: 10/24/2023

ii 

~ 
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FORM 9. Certificate of Interest Form 9 (p. 2) 
July 2020 

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.   

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 None/Not Applicable

Additional pages attached

Gland Pharma Limited Parent: Fosun Pharma Industrial Pte. Ltd.Gland’s Business Partner

CONFIDENTIAL MATERIAL REDACTED
iii 

□ 
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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).

None/Not Applicable Additional pages attached 

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 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 Additional pages attached 

Arun J. Mohan Former employee of ArentFox Schiff LLP not expected to appear in this court for the 
entity

James S. Richter Parnter, Midlige Richter LLC not expected to appear in this court for the 
entity

✔

✔

iv 

□ □ 

□ □ 

□ □ 
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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 

Short Case Caption 

Filing Party/Entity 

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. 

Signature: 

Name: 

2023-2254

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

USV Private Limited

/s/ Robert L. Florence

Robert L. Florence

Date: 10/24/2023

v 

G 

Case: 23-2254      Document: 52     Page: 6     Filed: 11/09/2023



FORM 9. Certificate of Interest 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.   

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 None/Not Applicable

Additional pages attached

USV Private Limited

✔ ✔

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).

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)?

Yes (file separate notice; see below)       No    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 Additional pages attached

Edward J. Dauber 
Greenberg Dauber Epstein & Tucker

Robert J. Fettweis 
Fleming Ruvoldt PLLC

Karen L. Carroll, formerly of 
Parker Poe Adams & Bernstein LLP

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

✔

✔

vii 

□ □ 

a □ □ 

□ □ 
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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 

Short Case Caption 

Filing Party/Entity 

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. 

Signature: 

Name: 

2023-2254

Merck Sharpe & Dohme B.V. v. Aurobindo Pharma USA, In
Sun Pharmaceuticals Industries, Inc. and Sun Pharmaceuticals Industries Limited

/s/ Charles B. Klein

Charles B. Klein

Date: 10/24/2023 

viii 

G 
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FORM 9. Certificate of Interest 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.   

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 None/Not Applicable

Additional pages attached

Sun Pharmaceuticals Industries, Inc.

Sun Pharmaceuticals Industries 
Limited

✔ ✔

ix 

□ □ 

□ 
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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 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)?

Yes (file separate notice; see below)       No    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 Additional pages attached

Charles B. Klein Winston & Strawn LLP

Jovial Wong Winston & Strawn LLP

✔

✔

x 

□ □ 

a □ □ 

□ □ 
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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

Short Case Caption 

Filing Party/Entity 

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.

Signature:

Name: 

2023-2254

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

/s/ R Touhey Myer

R Touhey Myer

Date: 10/24/2023 

xi 

Merck Sharp & Dohme B.V. v. Aurobindo Pharma USA, Inc. 
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FORM 9. Certificate of Interest 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.   

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 None/Not Applicable

Additional pages attached

Aurobindo Pharma USA, Inc. Aurobindo Pharma Ltd.

Aurobindo Pharma Ltd.

Eugia Pharma Specialties, Ltd. Aurobindo Pharma Ltd. and 

Mviyes Pharma Ventures Private Limited

xii 

0 □ 

□ 
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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 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)?

Yes (file separate notice; see below)  No  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 Additional pages attached

xiii 

0 □ 

0 □ 
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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

Short Case Caption 

Filing Party/Entity 

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.

Signature:

Name: 

23-2254

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

Mylan API US LLC, Mylan Pharmaceuticals Inc., and Mylan Inc.

/s/ Deepro R. Mukerjee

Deepro R. Mukerjee

Date: 10/24/2023

xiv 

II 
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FORM 9. Certificate of Interest 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.   

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 None/Not Applicable

Additional pages attached

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

xv 

0 □ 

□ 
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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 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)?

Yes (file separate notice; see below)  No  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 Additional pages attached

Arnold B. Calmann (Saiber LLC) Shannon M. Bloodworth (Perkins Coie
LLP)

Christopher J. Marth (Perkins Coie 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)

xvi 

□ □ 

0 □ 
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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 

Short Case Caption 

Filing Party/Entity 

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. 

Signature: 

Name: 

2023-2254
Merck Sharp & Dohme B.V. v. Aurobindo Pharma USA, Inc.

Dr. Reddy's Laboratories, Inc.; Dr. Reddy's Laboratories, Ltd.

/s/ Brian Burgess

Brian Burgess

Date: 10/24/2023

xvii 

a 
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FORM 9. Certificate of Interest 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.   

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 None/Not Applicable

Additional pages attached

Dr. Reddy's Laboratories, Inc. Dr. Reddy's Laboratories, Ltd.

Dr. Reddy's Laboratories, Ltd. Dr. Reddy's Laboratories, S.A.

✔

xviii 

□ □ 

□ 
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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 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)?

Yes (file separate notice; see below)       No    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 Additional pages attached

✔

✔

✔

xix 

□ □ 

□ □ □ 

□ □ 
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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

 Hill Wallack LLP: 

o Eric I. Abraham

o Nakul Y. Shah*

* Denotes that attorney is no longer with listed firm

xx 

Case: 23-2254      Document: 52     Page: 21     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 

Short Case Caption 

Filing Party/Entity 

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. 

Signature: 

Name: 

2023-2254

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

Fresenius Kabi USA, LLC

/s/ Brian Burgess

Brian Burgess

Date: 10/24/2023

xxi 
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FORM 9. Certificate of Interest 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 
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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.1  

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 
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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 
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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-γ-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: 

 

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 

U.S. PATENT NO.: RE44,733 

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

I~SUEDATE: 

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 
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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 
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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—
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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, 
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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] 
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patent.’” Appx00030 (quoting § 251); see also Appx00034 (“[T]he 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 

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. 
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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 

Case: 23-2254      Document: 52     Page: 58     Filed: 11/09/2023



17 

(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. 
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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.A. 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/ 
e9r10-2019/mpep-2700.pdf. 
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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.B.  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 
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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 
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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. Policy 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 construction is 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 question is: 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 

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]he 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 

filing 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 so.”). 

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 
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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”).5 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 

 
5 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 
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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] 

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 “[t]he 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 1364.6 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.8 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.9 

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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II. 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. The PTO 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.10 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. Iancu, 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”), Defendants1, 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’ ANDAs”) infringe claims 4, 12, and 21 of the ’733 patent. 

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

                                                 
1 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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2 

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’ ANDAs 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 ___ day of June 2023. 

_________________________ 
Hon. Claire C. Cecchi, U.S.D.J  

AGREED TO BY: 

s/ William P. Deni, Jr.   
William P. Deni, Jr. 
J. Brugh Lower
GIBBONS P.C.
One Gateway Center
Newark, New Jersey 07102
Tel: (973) 596-4500

  /s R Touhey Myer
R Touhey Myer  
KRATZ & BARRY, LLP 
800 N. West Street  
Wilmington, DE 19801  
tmyer@kratzandbarry.com  
(302) 527-9378

29

s/ Claire C. Cecchi
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UNITED STATES DISTRICT COURT
DISTRICT OF NEW JERSEY

IN RE SUGAMMADEX

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

OPINION

CECCHI, 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
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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, 

2022.1 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 (“Pl. Br.”), 403 (“PFOF”).  Thereafter, the parties submitted 

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

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

I. 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 

later—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. 
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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 
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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 ¶ 7; PFOF ¶ 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 ¶ 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. Id.  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.1, Sy No.83/1 Hyderabad Knowledge City, Raidurg 

Panmaktha, Hyderabad, Telangana – 500032, India. Id. 

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 8-2-337 

Road No. 3, Banjara Hills, Hyderabad, 500034, India. Id. 

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. Id. Section 3.D. 

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

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 Verovškova 57, 1526 Ljubljana, 

Slovenia. Id. 

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. Id. 

Case 2:20-cv-02576-CCC-LDW   Document 418   Filed 06/13/23   Page 7 of 47 PageID: 9390

Appx00015

Case: 23-2254      Document: 52     Page: 126     Filed: 11/09/2023



 8 

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. Id. Section 3.I. 

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 ¶ 17; DFOF ¶¶ 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 ¶ 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 ¶ 21; see also id. ¶ 

22; DFOF ¶ 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 ¶ 24.  On October 31, 2007, Merck’s predecessor-in-interest filed New Drug 

Application (“NDA”) No. 022225, seeking commercial approval for Bridion®. PFOF ¶ 25; DFOF 

¶ 32.  Bridion® was ultimately approved by the FDA on December 15, 2015. PFOF ¶ 26; DFOF 

¶ 33. 

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 ¶ 36; DFOF ¶ 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 ¶ 36; 

DFOF ¶¶ 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 ¶ 29; DFOF ¶ 40; JTX-3.1267–80.  In its 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: 

 

JTX-3.1273; see also PFOF ¶ 31; DFOF ¶ 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 ¶¶ 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. 

Case 2:20-cv-02576-CCC-LDW   Document 418   Filed 06/13/23   Page 10 of 47 PageID: 9393

Appx00018

U.S. PATENT NO.: RE44,733 

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

~SUE 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 

Case: 23-2254      Document: 52     Page: 129     Filed: 11/09/2023



 11 

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:  

(i) The date an exemption under section 505(i) of the Federal Food, 
Drug, and Cosmetic Act (FD&C Act) (21 U.S.C. 355(i)) 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. 
 

(ii) 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. 
 

(iii) 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 ¶ 43; PFOF ¶ 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 ¶ 38; DFOF ¶ 52.  The PTO’s calculation of PTE for the RE’733 

Patent was performed by attorneys at the Office of Patent Legal Administration. PFOF ¶ 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 
[P]eriod 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 ¶ 39; DFOF ¶ 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 ¶¶ 40-41; 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 ¶ 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 ¶ 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 ¶ 44; DFOF ¶ 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 Merck2 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 Defendants3).  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. Id. 199:10-25.  In other words, the general policy concerning 

reissue patents also applies in the specific circumstances of patent term extension. Id.  She raised 

various examples in which the PTO uses the original issue date or original application date for 

purposes of a reissue patent. Id. 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. Id. 

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 

¶ 56; DFOF ¶ 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. Id. 214:15–215:20 (Mojica).  Ms. Mojica thus concluded that the 

PTO consistently used the original issue date when determining PTE for reissue patents. Id. 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, 160:3–10.4  

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. Id.  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. Id. 

(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. 115:17.5  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. Id. 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 

 
5 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. Id. 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. Id.  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.” Id. 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. Id.  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. Id. 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. Id.  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. Id. 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. Id.  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 

‘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.6  

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 ANDAs 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.” Pl. 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, 

 
6 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. Id. 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. Id. 

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),7 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, Intel 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. Id. 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 Intel 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 Pl. 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).  
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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 less 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).9  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.   

 
9 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]ourts 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.10 

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 

 
10 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. Pl. 

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 IV.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. 

No.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.” Id. 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.” 

Id.; 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).11  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).   

 
11 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,12 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.E.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”).13   

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 I.E.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”).14  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. 

 
14 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 COLUM. 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.E.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 I.E.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. Id. (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 

            
         CLAIRE C. CECCHI, U.S.D.J.    
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6&-MERCAPTO-CYCLODER TREN
DERIVATIVES IBEVERSAL AGENTS FOR
BRUG-INDUCED NEUROMUSCULAR
BLOCK
Matter enclosed in heavy brackets [ ] appears in the
original patent hut farms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made hy reissue,
This is a National Stage fling under 34 USC 371 of PCTY
BPOO/T1789, fled Nov. 23, 2000.
The javention relates to 6-mercapto-cyclodextrin deriva-
tives, to their use for the preparation of a medicament for the
reversal of drug-induced neuromuscular block, and to aki for
providing neuromuscular block and its reversal.
A senromuscular blocking agent (NMBA, also called a
muscle relaxant) is romtinely used during the administration
of anzesthesia to facilitate endotracheal mtubation and to
allow surgical access to body cavities, in particular the abdo-
men and thorax, without hindrance from voluntary or reflex
muscle movement. NMBAs are also used in the care of criti-
cally-ll patients undergoing intensive therapy, to facilitate
compliance with mechanical ventilation when sedation and
analgesia alone have proved inadequate, and te prevent the
yinlent muscle movements that are associated with electro-
convulsive therapy treatment.
Based on their mechanisms of action, NMBAs ars divided 3
mio two categories: depolarizing amd non-depolarizing.
Depolarizing nenromuscular blecking agents bind to nico-
tinic acetyicholine receptors (nAChRs) at the neuromuscular
junction in a way similar to that of the endogenous nexu-
rolmansmitter acetylcholine. They stimulate an initial opening
ofthe ion channel, procncing contractions known as fascicu-
lations. However, since these drugs are broken down only
relatively slowly by cholinesterase enzymes, compared to the
very rapid hydrolysis of acetyl-chaline by acetylcholinest-
erases, they bind for a much longer period than acetylcholine,
causing persistent depolarization of the end-plate and hence a
neuromuscular block. Succinyleholine (suxamethonium) is
the best known example of a depolarizing NMBA.
Non-depolacizing neuromuscular blocking agents. com-
pete with acetylcholine for binding to muscle nAChRs, but
unlike depolarizing NMBAs, they do not activate the channel.
They block the activation of the channel by avetyicholine and
hence prevent cell membrane depolarization, and as a result,
the rouscle will become flaccid. Most of the clinically-used
NMBAs belong to the non-depolarizing category. These :
include tnbocurarine, atraciiriurn, {cis} atracurium, mivacu-
rium, panchronmim, vecuronjum, rocuronium and rapacure-
ainm (Org 9487).
Atthe end of surgery ora period of intensive care, a reversal
agent of NMBAs is often given to the patient to assist the
recovery of muscle finction. Most commonly used reversal
agents are inhibitors of acetylcholinesterase CACHE}, such as
neostigmine, edrophoniun and pyridostigmine. Because the
mechanism of action of these drugs is to increase the level of
acetylcholine at the neuromuscular fonction by mhibiting the
breakdown of acetylcholine, they are not suitable for reversal
af depolarizing NMBAs such as succinyicholiae. The use of
AChE inhibitors as reversal agents leads to prsblerns with
selectivity, since neurotransmission to all synapses (hoth
somatic and autonemnic) involving the neurotransmitter ace-
tyloholine is potentiated by these agents. This non-selectivity
moy lead io many side-effects due to the non-selective acti-
Copy provided by FISPTO from the PIRS lage
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vation of muscarinic and mirotinic acetylcholine receptors,
including bradycardia, hypotension, increased salivation,
nausea, vunuting, abdominal cramps, diarrhoea and bron-
choconstriction. Therefore in practice, these agerts can be
usedl only after or together with the administration of atropine
(or ghycopyrrolate) to antagonive the nruscarinic effects of
acetylcholine at the muscarinic receptors in the autonomic
paras yvinpathetic neuro-eflector junctions (e.g. the heart). The
use Of a muscerntic acetylcholine receptar (mACHKR) antago-
nist such as atropine causes a number of side-effects, ag.,
tachycardia, dry mouth, blurred vision, difficulties in empty-
ing the bladder and furthermore may affect cardiac conduc-
tom,
A further problem with anticholinesterase agenta is that
residual neuro-museuiar activity must be present 10%
bwitch activity) to allow the rapid recovery of neuronrascalar
fenction. Ovcasionally, etther due to hyper-sensilivity of the
patient cy accidental overdose, administration of NMBAs can
, cause complete and prolonged block of neuronmiscular func-
tion (profoend block”). At present, there is ao rehable treat-
ment to reverse such a ‘profound block’. Attempts to ever-
come a ‘profound block’ with high doses of ACHE inhibitors
has the risk of inducing a “cholinergic crisis”, resulting ina
; broad range of symptoms related io enhanced stimulation of
nicminic and muscarinic receptors.
we
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In European Patent Application 99,306,411 (AKZO
NOBEL N,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
ofa medicament for the reversal of drug-induced neuronms-
cular block were described. The use of chemical chelators as
reversal agents for NMBAs has the advantage that they are
effective im reversing the action of both depolarizing and
non-depolarizing NMBAs. Their use does nat increase the
level of atetyicholine and theretore they produce fewer side
effects and none associated with the stimulation of muscar-
inic and. nicotinic receptors seen with the AChE reversal
agents. In addition, there is no need for the combined use of an,
AChE inhibitor and s mAChR antagonist (e.g., atropine),
while the chemical chelators may further be safely employed
for the reversal of ‘peofound block’. Examples of such chemi-
cal chelators, as disclosed in EP 99,306,411, were selected
from various classes of, mostly cyclic, organic compounds
which are known for theirabilny to farm inclusion complexes
wih various organic compounds in aqueous solution, 2g.
cyclic oligosaccharides, cyclophanes, cyclic peptides, calix-
arenes, crown ethers and aga crown ethers.
The oyclodextring,
egg
a class of cyclic molecules containing six or more a-D-gl-
copyranase units linked at the 1,4 positions by a-ligkages as
in amylose, and derivatives thereof, were identified im EP
90306411] as particularly useful in the reversal of many of the
commonly used neuromuscnlar blocking agents, or suuscle
relaxants, such as rocuronium, pancuronium, veeuroniom,
Database on 02-27-2020
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6-MERCAl:'TO-CYCLODEXTRIN 
DERIVATIVES:REVKRSAL AGENTS FOR 

DRUG-IN'DUCKD NIWROMUSCULAR 
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2 
vation of muscarinic and nicotinic acetykholine receptors, 
including bradycardia, hypotension, increased salivation, 
nausea, vomiting, abdominal cramps, diarrhoea and bron
choconstriction. Therefore in practice, these agents can be 
used only after or together with the administration of atropine 
(or glycopyrrolate) to antagonize the musearinic effects of 
acetykholine at the muscarinic receptors in the autonomic 
parasympathetic neuro•effoctorjunctions (e.g. the heart). Tiie 

Matter enclosed Ju heavy brackets [ ] appears in the 
orlglual patent but forn1s no part of this .reissue spedfka
tion; matter printed in italics indicates the additions 
made by .reissue. 

Tiiis is a National Strige filing tmder35 USC 37.1 of PCT/ 
EP00/11789, filed Nov, 23, 2000. 

lO use ofa n:rnscurinic acctylcholine receptor (mAChR) antago
n.ist such as atropine cau,e, a number of side-effects, e.g., 
tachycardia. dry mouth, blurred vision, difficulties in empty
ing the bladder and furthermore may affect cardiac conduc
tion. 

]be invention relates to 6-mercapttH>yclodextrin deriva. 15 

tives, to their use for the preptm1iion of a medicament for the 
rnversal of drug-induced neuromuscular block, and to a kit for 
providing neuromuseubr block and its reversal. 

A neuromuscular blocking agent (Nlv1BA, also called a 
muscle relaxant) is routinely used during the administration 20 

of anaesthesia to facilitate endotracheal intubation and to 
alkw ~nrgica1 access to body cavities, in particular the abdo
men and thorax, without hindrance from vo]t1ntary or reflex 
muscle movement. NMBAs are also used in the care of ctiti-
cally-ill patients undergoing intensive therapy, lo facilitate 2.5 

compliance with mechanical ventilation when sedation and 
analgesia alone .have proved inadequate, and to prevent the 
violent muscle movemenh that are associated with electro
convulsive therapy tredment. 

Based on their mechanisms of action, NMBAs am divided 30 

into two categories: depolarizing ~d. min-depolarizing. 
Depoforizl.ng neuromuscular blocking agents bind to nico
tinic acetykholine receptors (nAChRs) at the neuromuscular 
junction i11 a way sirmlar to that of the endogenous neu
rotr.msmiiter aceiylcholine. They stimulate m1 initial opening 35 

of the ion channel, pwdticing contractions known as fascicu
lations. However, since these dmgs are broken down only 
relatively slowly by cholinesterase enzymes, compared to the 
very rapid hydrolysis of acetykholine by acetylchohnest• 
erases, they bind for a much longer period than acetylcholine, 40 

causing persistm1t depola.rizatiou of the end-plate and hence a 
neuromuscular block. Succinylcholine (snxamethonirun) is 
the best known example of a depolarizing NtvmA. 

Non-depolariz.ing neuromuscular blocking agents com
pete with acetylcholine for binding to muscle 11.AChRs, but 45 
unlike depolarizing NMBAs, they do not activate the channel. 
They block the activation of the channel by acetylcholine and 
hence prevent cell membrane depolarization, and as a result, 
the muscle will become flaccid. Most of the clinkally-used 
Ni'.ffiA;; be.long to the non-depolarizing category, These so 
include tubocurarine, atracurimn, (cis) atracurium, mivacu
rimn, pancuronium, vecumnium, rocurnnium and mpacuro
nium (Org 9437), 

At the end of surgery or a period of intensive care, a reversal 
agent of Nr.ffiAs is often given to the patient to assist foe 55 
recovery of muscle .fonction. Most commorJv used reversal 
agents are inhibitors of acetyleholinestenise (AChE), such as 
neostigmine, edrophonium and pyridostigmine, Because the 
mechani::;m ofactiou of these drngs is to increase the level of 
acetylcholine at the neuromuscular junction by inhibiting the 60 

breakdown of aceiylcholine, they are not suitable forrevernal 
of depolarizing NMBAs such as succinylcholine. The use of 
AChE inhibitors as reversal agents leads to problems with 
selectivity, siuce neurotrans1nission to all synapses (both 
somatic and autonomic) involving the neurotransmitta ace- 65 

ty lcholine is potentiated by these agents. Thfa non-selectivity 
may lead to mai1y side-effects due to the non-selective actl-

A fortJ1er problem with anticholinesterase agents is ll1at 
residual neum-muscular actrvity must be present (>10% 
lwitch activity) to allow the rapid recovery ofneuronmscular 
function. Occasionally, either due to hyper-sensitivity of the 
patient or accidental overdose, aclministrotionofNMBAs can 
cause complete and prolonged block of 11e11romuscular func
fa)n ("profound block''), At present, there is no reliable treat-
ment to reverse such a 'profound block'. Attempts to over
come a 'profmmd block' with high doses ofACnE inhibitors 
has the risk of inducing a "cholinergic crisis", re~ulling in a 
broad range of symptoms related to enhanced stimulation of 
nicotinic and muscarinic receptors. 

rn Emopean Patent Application 99,306,411 (AKZO 
NOBEL NV.) the use of chemical chelators (or seq11estrants) 
as reversal agents has been disclosed. Chemical chelators 
capable of forming a guest-host complex for the mannfacture 
of a medicaim~ut for the reversal of drng-.imfoced nemomus-
cnlar block were described. The use of chemical chelators as 
reversal agents for N1vlBA~ has the advantage that they are 
effective in reveming the action of both depoJari,.:ing and 
non-depolarizing H1v1BAs. Their use does not increase the 
level of ttcetylcholine and there.fore they produce fewer side 
effects and none as~ociated wi th the ~tirrrnlation of muscar
inic and nicotinic receptors seen with the AChE reversal 
agents. Ju addition, there is no 11eed for the combined use ofan 
AChE inhibitor and a rr1AChR antagonist (e.g., atropine), 
while the chemical chelators may further be s;rlbly employed 
for the reversal of'profound block'. Examples of such chemi
cal chelators, as disclosed in BP 99,306,411, were selected 
from various classes of, mostly cyclic, organic compmmds 
whkh are kuowu fodheirability to form inclusion complexes 
with various organic compounds in aqueous solution, e.g. 
cyclic oligosaccharides, cyclophanes, cyclic peptides, calix• 
arenes, cmwn ethers and az:a crown ethers. 

The cydodextrins, 

CHiOH 

-()H 

J·I H t 
O· -· 

H OH " 

a class of cyclic mokcules containing six or more a-D-glu
copyranose units linked at the 1,4 positions by a-linkages as 
in amylose, and derivatives thereof, were identified in EP 
9930641 l as particularly useful 111 the reversal of many of the 
commonly used neuromuscular blocking agents, or "muscle 
relaxants, such as rocurnnium, puncurnnium, vecuronium, 
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fapachronmen, ovacurtam, atracurium, {cis} atracuriun,
succinylcholine and tubocurarine.
it has now been found that 6-mercapto-cyclodextrin
derivatives having the general formula |
Formule I
wherein m is 0-7 and nis 1-8 and men=7 or 3;
R is (C, .jakoylene, optionally substiteted with 1-3 OH
groups, or (CH), -pheaylene-(CH).—
o and p are independently 0-4,
A is COOH, CONHR,, NHCOR,, SO.0O0, PO(OH),,
Hy -O) FL, OH or tetrazal-S-y];
R, ig H or (Cas jaliyh
Rai is carboxypheny! :
qis 1-3,
or phanmnaceutically acceptable salts thereof:
are highly active in vive in the reversal of the action of
neuromuscular blocking agents.
No protection per se is sought for the Rilowing 6-mer-
capto-cyciodextrin derivatives:
6-per-deoxy-6-per(2-hydroxyethylthio}-f-cyclodextirin
and
&-per-deoxy-Gper-(2-hydroxyethy Hhio}-y-cyclodextria,
which are described by Ling, C. and Darcy, R. (1. Chem.
Soc. Chem Conn, 1993, (2), 203-203);
é-mone-deoxy--mono-(2- “hydroxyethylthio)-A-cyclo-
dexttin, which is disclosed by Puiita, K. et al. (Tetr
Letiers 21, 1541-1544, 19805;
G-per-deoxy-G-per-(carboxymethy lihio}-8-cyclodextrin,
which is described by Guillo, F. etal. (Bull Chem. Soc.
Chim. Fr 132 (8}, 887-866, 1995};
G-rono-deoxy~-6-mone-(carboxymethylitio}-p- ~cyclo~
dextcin, which is deseribed by Aldie, T. et al. (Chem.
Lett, 1994 (6), 1089-1092);
64,6B-dideoxy-6A,6B-bis[(o-carboxypheny ljthio}-6-cy-
clodextrin and 6A,6B-dideoxy-6A,6B-bis (carbosyim
athylthiol}-6-cyclodextrin, which are deseribed by
Tubashi, [et al. (Am. Chem. Soe. 108, 4514-45158,
1986; and
§-per-deoxy-5-per-(2 3dihydroxypropyhthio)-f-cyclodex-
rin, Which is deseribed by Baer, H. H. and Santoyo-
Gonzalez, F. (Carb, Res. 280, 315-321, 1996}. These
prior art 6-mercapto~-cyclodextrin derivatives have heen
described in relation with different utilities in each
uistance.
However, the above mentioned prior art 6-mercapto-cyclo-
dextrin derivatives do belong to the main aspect of the present
invertion which relates to the use of a G-mercapto-cyclodex-
trin derivative acconling to the general formula I for the
manufacture of a medicament for the reversal of drug-in-
duced neuromuscular block.
In one embodiment the invention relates to 6-rmercapte-
cyclodextrin derivatives having the general formula 1,
wherein m is 0-7 anda is 1-8 and msn=7 or 8;
X is COOH, OH or CONHCH,:
Ris (C, sjalkylene or (CH,),-pheaylene-(CH,),;
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o and p are independently 0-4; or a pharmaceutically
acceptable salt thereof, with the exclusion of
6-per-deoxy-6-per-(2-hydroxyethyithio)-f-cyclodes-
trin:
G-mono-denxy-6-mouo-(2-hydroxyvethy lthio}-A-cyclo-
dextrin;
é-per-deoxy-6-per-(2-hydroxyethylihia}-y-cyclodex-
tren
6-per-deoxy-6-per-(carboxy methy lio }-B-cyclodex-
rin;
é-mono-deoxy-6-mono-(carboxymethyithio)-fl-cycio-
dextrin:
6A,6R-dideoxy-6A,6B-his[(o-carboxypheny litho! -B-
cyclodextrin; arxd
64, 6B-dideoxy-6A4,5B-bis(carboxymethyviihicl)-f-cy-
clodextrin.
The term (C,_,Jalkylene as used in the definition offommula
T means a branched or straight chain bivalem carbon radical
containiag 1-6 carbon atoms, such as methylene, ethylene
(1 ,2-ethandiyl), propylene (i-methyl-1,2-ethanediy!}, 2-me-
thyl-l 2-thanediy), 2,2-dimethyl-1,2-ethanediyl, 1,3-pro-
panediyl, 1,4-butanediyi, i,5-pentanediy] aud 1,6-hex-
anediyl.
The term phenylene means a bivalent molety the free
valencies of which can be positioned either ortha, meta or
para fo one another.
The tenn (C,_Jalkyl means a branched or straight chain
allyl group containing 1-3 carbon atoms, Le. methyl, ethyl,
gy propyl and isopropyl.
The term carboxyphenyl means a phenyl group which is
substituted at either the ortho-, the meta- or the para-position
witha carboxy-group. The ortho-carhoxyphenyl group is pre-
ferred,
Conmpeunuds accerding to formula | wherein o4in is 7-are
derivatives of B-cyclodextrin, those wherein nam is § are
derived trom y-cyclodextrin.
Preferred are the 6-mercapto-cyclodextrin derivatives of
formula Twherein X ig COOH, ora pharmaceutically accept-
able salt thereof.
More preferred are the 6-mercaptc-y-cyeladextrin deriva-
uves of formula I wherein ois 8, R is OC, ojalkylene and X is
COOH,
Particularly preferred 6-mercapto-cyclodextrin derivatives
of the invention are
§-per-deoxy-6-per-(2-carboxyethylthio-y-cyclodextrin;
§-per-deoxy-6-per-(3 -carbuxypropylihio~y-cyclodextriny
6-per-deoxy-6-per-(4-carboxypheny fithin-y-cyclodextrin,
é-per-deoxy-6-per-(4-carboxypheny methyl }thic-y-cyclo-
dextrin;
6-per-deoxy-6-per-(2-carboxy propy Mhio-y-cyclodextrin;
ant
é-per-deoxy-6-ner-(2-sulfoethy] jthio-y-cyclodextrin.
The 6-mercapto-cvclodextrin derivatives of formula I can
be prepared by reacting a Cé-activated cyelodextrin deriva-
tive of forainla Il with an aly fthiel, arvlaikylthial or aryithiol
derivative corresponding to H—-S—R-—X, wherein Band X
MRK-BRD000000006
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rnpacuronium, mivacnrium, atracmium, (cis) atracurit1m, 
succinykholine and tnbocurarine. 

It has now been found that 6-mercapto-cydodextrin 
ckrivatives having the gemmil fo.nnula I 

formukl 

wherein m is O· 7 and u is 1-8 and m+n=7 or 8; 
R is (C 1• 6)alkylene, optionally substituted with 1-3 OH 

groups, or (CH,.)0 ·_phenylerte-(CH1)P-; 
o and p are h1dependently 0-4; 
Xis COOH, CONHR_1, NJlCOR2 , SO2OB, PO(OHh, 

O(CH2• -CH2 ...... o)<i ..... n, OH or tetrawl-5-yl; 
R, i~ Hor (C1.,)all.-y1; 
R2 is carboxypheny!; 
q is 1-3; 

or pharmaceutically acceptable salts thereof; 
are highly active in vivo in the revernaJ of the action of 
neuromuscular blocking agents. 

No protection per se is sought for the fbllowing 6-mer
capto-cyclodextrb derivatives: 

6-per-deoxy-6-per,(2-hydroxyethy lthio )·f-1-cyc!odextriu 
and 

6-per-deoxy-6pet-(2-hydroxyethy lthio )-y-cyclodextriu, 
which are described by Ling, C. and Darcy, R. (l Chem. 
Soc. Chem Conm1, 1993, (2), 203-265); 

6-mono-deoxy-6-mono-(2--hydroxyethy lthio )-(3-cyclo
dextrin, which is disclosed by Fujita, K. et al. (Tetr. 
Letter~ 21, 1541-1544, 1980); 

6-per-deoxy-6-per-(carboxymethylthio )-/3-cyclodextrin, 
which is described by Guillo, F. et aL (Bull Chem. Soc. 
Chim. Fr. 132 (8), 857-866, 1995); 

6-mono-deoxy-6-mouo-(carboxymethylthio)-P-cyclo
dextriu, which is described by Akiie, T. et al. (C1em. 
Lett 1994 (6), 1089-1092); 

6i\.,6B-didc.•oxy-6A,6B-bis[(o-carboxyphenyl)thio]•P•cy
c.lodextrin and 6A,6B-dideoxy .. 6A,6B-bis (carboxym
ethylthiol)-13-cyclodextrin, which are de,cribed by 
Tubashi, I. et al. (J, Am. Chem. Soc. 108, 4514-4518, 
1986; and 

lO 

l.5 

20 

4 
o and p are independently 0-4; or a phannaceutically 

acceptable salt thereof, with the exclusion of 

6 .. per,deoxy-6-per-(2-hydroxyethylthfo}-P-cyclodex
trin; 

6-mono•deoxy .. 6 .. mono•(2-hydroxyethylthio)-P-cyc1o
dextrin; 

6-per .. deoxy-6-per-(2-hydroxyethylthio )-y-cydodex • 
trin; 

6-per-deoxy-6-per•( carboxymethy l thitJ )-/3-cycbdex • 
tri11; 

6-mono-deoxy-6-mono-( carboxym.ethy J thio)-/3-cydo
dextrin; 

6A,6B-dideoxy-6A,6B-bis[(,Harboxyphenyl)thioJ-P· 
cyclodextrin; and 

6A,6B-dideoxy-6A,6B-bis(carboxymethylthiol)·P-cy
clodextriu. 

'l11e term (C1.5)alkylene as used in the definition offonuula 
I means a branched or straight chain bivalent carbon radical 
containing 1 .. 6 carbon atoms, such as methylene, ethylene 
(1,2-ethandiyl), _propylene (1-methyl-1,2-ethanediyl), 2-me-

25 thyl-1,2-ethanediyL 2,2-dimethyl-1,2-etllauediyl, 1,3-p.ro
pauediyl, 1,4-butaned.iyl, l ,5•pentanediyl and 1,6-hex
anediyl. 

'Ilw term. phenylene means a bivalent moiety the free 

30 valencies of which can be positioned e1ther ortho, meta or 
para to one another. 

The term (C1 .~)alkyl means a branched or straight c.haiu 
alkyl group containing 1-3 carbon atoms, i.e. methyl, ethyl, 

35 
propy! and isopropyL 

40 

The term carboxyphenyl means a phenyl group which is 
substitutt'l'l at either the ortho--, the meta• or the para•position 
with a carboxy-group. 'l11eorthn-carboxypheuyl group is pre
ferred, 

Compo1mds according to formula 1 wherein n+m is 7 are 
derivative, of r)•cyclodextrin, those wherein n+m is 8 are 
derived :from y-cyclodextrin. 

45 
Preferred are the 6-mercapto•cyclodextrln derivatives of 

formula I whereinX is COOH, ora phan:naceuticaHy accept .. 
able salt thereof. 

More preferred are the 6-mercapto-y•C)'c!odextrin deriva• 
tives offormula I whereinnis 8, R is (CH)all7!eneand Xis 

5° COOH. 
6-per-deoxy-6-per-(2,3dihydrox.yp.ropylth.io )-p-cyc] odex • 

trin, which is described by Baer, H. H. and Santoyo• 
Gonzalez, F. (Carb. Res. 280, 315-321, 1996). Tbe8e 
prior art 6-mercapto-cyclode;,Jrin derivatives have been 
described iu rdation with different utilities in each ss 
instance. 

Particularly preferred 6-mercapto-cyclodextrin derivatives 
of the inventio11 are 

6-per-deoxy-6-per-(2-carboxyethyl)thlo•y-cyclodextrin; 

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

6-pet-deoxy-6-per-( 4-carboxyp henyl)thio-y-cycl odex lrin; 

6-per-deoxy-6-per .. (4-c.arboxyphenylmethyl)th.io•y•cyclo-
However, the above mentioned prior art 6-mercapto-cyclo

dextrin derivatives do belong to the main aspect of the present 
invention which relates to the use of a 6-mercapto-cydodex
trin derivative according to the general formula I for the 60 

manufacture of a medicament for the reversal of drug-in
duced neuromuscular blocL 

In one embodiment the invention relates to 6•mercapto-

. dextri11; 

6-per-deo x y-6-per-(2-carboxypropy l)lhio-y-cyclodextrin; 
and 

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

cyclodextrin derivatives having the general .formula I, · 
wherein mis 0-7 and n is 1-8 and m+ff'''7 or 8; 
X is COOH, OH or CONHCH3 ; 

R is (C1, 6)all.·-ylene or (CH2)0 -pheuykne-(CH2)p; 

The 6-merc.:apto-cyclodextrh1 derivatives of forrn.ula I can 
65 be prepared by reactlng a C6-activated cyclodextrin deriwi

tive offormula II with an alL7lthio1, arylalkylthiol or arylthiol 
derivative corresponding to H-S-R-"X., wherein Rand X 
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have the meaning as previously defined, in the presence of an
morganic or organic base,
Formula TI wherein im is 0-7, 2 is 1-8, nto? or 8 and ¥ is
a ieaving proup whick can be a halide (Cl, Br or D, sulfuric
ester or a sulfonic ester fiction, such ag a tosylate, a napth-
talenesulfonaie or a triflate.
Conversely the 6-mercapto-cycladextrin derivatives of for
mula Tecan also be prepared by reacting a 6-thiol y- or B-cy- _
clodextrin derivative of formula ITE with an alkylating agent, ~
eg., alkyl halide, arylalkyl halide, ally! sulfonate, arylalkyl
sulfonate, corresponding to ¥-—X-—-R, wherein ¥, X aad R.
have the meanings as previously defiaed, or with a double
boad containing reagent, ¢.g., vinyl alkane, acrylate, etc, or
an epoxide in the presence of an inorganic or organic base.
Porraula [0 wherein nis 0-7, nis 1-8, man=7 or 8,
Alternative synthesis routes for the preparation of the
6-mercapto-cyclodextrin derivatives of the invention are
known to the skilled persoa. The chemistry of the derivatisa-
tion of cyclodextrins is well documented (see for example:
Comprehensive Supramolecular Chemistry, Volumes 1-11,
Atwood J, L., Davies J. B.D, MacNicol D. D., Vogile P., ads:
Elsevier Scieace Lad, Oxford, UR, 1996),
Phannaceutically acceptable salts of 6-mercapto-cycio-
dextrin derivatives of formula I wherein N represents the
carboxylic acid group COOH, the sulphonic acid proup
SQ,OH, the, phosphonic acid group POfO), or the tetrazal-
S-yi group, may be obtained by treating the acid with an
organic base or a mineral base, Uke sodium, potassium: or
lithium hydroxide.
‘The 6-mercapto-cyclodexirin derivatives, or pharmacenti-
cally acceptable salts or solvates thereo?, for use in the inven-
ion are administered parenterally, The injection route can be
intravenous, subcutaneous, intradermal, intramuscular, or
intra-arterial. The intravenous route is the preferred one. The
exact dose to 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 judgenient of the anaesthetist/critical-care
specialist, Exlracorporal application of the chemical chela-
iors of the invention, for instance by mixing of the chemical
chelator with the blood during dialysis or during plasmapher-
esis, is also contemplated.
Tn a farther aspect the invention relates to a kit for provid-
ing neuromuscular block and its reversal comprising fa} a
ay
18
r
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he
we
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nearomuscular blocking agent, and (b) a Gmercapto-cyclo-
dextrin derivative according to geueral formula I capable of
forming a goest-host complex with the aeuromuscular block-
ing agent. With a kit according to the invention ia meant a
formulation, which contains separate pharmaceutical prepa-
rations, Le. the neuromuscular blocking agent aml a 6-mer-
capto-cyclodexirin derivative of fonmala 1.1.8. the reversal
agent, The components of such 4 kitof paris are to be used
sequentially, Le, the neuromuscular blocking agent and a
é-mercapto-cyclodextrin derivative of fonmula 1, Le. the
reversal agent. The components of such aki of parts are to be
used sequentially, Le. the nenromescular blocking agent is
administered to a subject in need thereof, which is followed,
at a point in time when restoration of swuscle function is
required, by the administration of the reversal agent, Le. a
é-mercapto-cyclodextzin derivative of the present invention,
A preferred kit, according to the invention, contains a
é-mercaplo-cyclodextria derivative of formula f and a neuro-
muscular blocking agent which is selected from the group
consisting of rocurenium, vecuronium, paucuronhimn, rapa-
euronhim, mivacuriom, atracurmum, {clslatracurium, tub-
ocurarine and suxamethonium. A particularly preferred kit of
the invention comprises rocuronitum as the nenronmscular
. blocking agent.
Mixed with pharmaceutically suitable auxiliaries and phar-
macutically suitable lignida, e.g. as described in thestandard
reference, Gennaro et al, Remiagton’s Phannaceutical Sei-
ences, (18th ed, Mack Publishing Company, 1990, Part 4:
Pharrnaceutical Preparations and Their Manufacture; see
especially Chapter 84 on “Parenteral preparations”, pp. 1545-
1569; and Chapter 85 on “Lutravencus admixtures”, pp. 1570-
i580) the 6-mercapto-cyclodextrin derivatives can be applied
in the fortn ofa solution, e.g. for use as an injection prepara-
Hon.
Alternatively, the pharmaceutical composition may be pre-
sented in unil<dose or multi<lose contamers, for example
sealed vials and ampoules, and may be stored ina freaze dried
(lyophilised) condition requiring only the addition of the
sterile liquid carrier, for example, water prior to use.
The invention further includes a pharmaceutical formaia-
tion, as hereinbefore described, in combination with packag-
ing muterial suitable for said composition, said packaging
material including instructious for the use of the composition
for the use as bereinbefure deseribed.
The invention is Jlusteated in the following examples.
EXAMPLE 1
o-mono-Deoxy-6-mono-(4-carboxyphenyfthio-y-
cyclodextrin, Sodium Salt
CONa
‘To a round bottom flask containing pyridine (120 mil} was
added dry y-cyclodextrin (2.0 g, 1.54 mmol under nitrogen at
Copy provided by USPTO from the PIRS Image Daiabase on 62-27-2020
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have tl1e meaning as previously defined, iu the presence of an 
inorganic or ,irganic base. 

Formula TJ wherein mis 0•7, nis 1-8, u1+11'"7 orS andY .is 
a leaving group which can be a halide (Cl, Br or 1), sulfuric 
ester or a sulfouic ester function, such as a tosylate, a napth
ta lene~ulfonate or a tri:flate. 

Convcrselv the 6-mercapto-cvclodextrin derivatives of for
mula I can also be prepared by° reacting a 6-thiol y- or ~-cy
clodextrin derivative of formula m with au alkylaling agent, 
e.g., alky.l halide, arylalkyl halide, alkyl su l.fonate, m:ylalh-yl 
sulfonate, C(mesponding to y .... ;x ..... R, wherein Y, X and R 
have the meanings as previously defined, or with a double 
bond containing reagent, e.g., vinyl alkane, acrylate, etc., or 
an epoxide in the _presence of an inorganic or organic base. 

Formula III wherein mis 0-7, n is 1-8, m+n=7 ,1r 8. 
Alternative synthesis routes for the preparation of the 

6-mercapto-cyclodextrln derivatives of the invention are 
known to the skilled person. The chernl~try of the derivatisa
tion of cyclodextrins is well documented (see for example: 
Comprehensive Supramolecular Chemistry, Volumes 1-11, 
Atwood.I. L., Davies J. E.D., Mao'\l'icol D. D., Vogt:!eF.,eds; 
Elsevier Science Ltd., Oxfrm1, UK, 1996). 

6 
neliromuscular blocking agent, and (b) a 6mercapto-cyc1CJ• 
dextrin derivative according to general fonrmla 1 capable of 
forming a guest-host complex with the neurom uscular blo,:k
ing agent. With a k it according to the ilivention i, meant a 
formulation, which contains separate pharmaceutical prepa
mtions, i.e. the neuromuscular blocking agent and a 6-mer• 
capto-cyclodextrin derivative of fomrula I, Le. the reversal 
iigent. The componeuts of such a kit of parts are to be used 
sequentially, i.e. the neuromuscular blocking :agent and a 

10 6'"'.mercapto--cyclodextrin derivative of fon_nula I, ie . the 
reversal agent. The components of such a kit of part~ are to he 
used sequentially, i.e. the neuwmuscular blocking agent is 
administered to a subjt!Ct in need thereof: which is followed, 

15 at a point in time when restoration of muscle function is 
required, by the administration of the reversal agent, i.e. a 
6-mercapto-cyclodexti:in derivative oftlw pre,~ent invention. 

A, preferred kit, according to the i11vention, contain;, a 
6-mercapto-cyclodextrinderivative of formula I and a neuro• 

20 
muscular blocking agent which fa sehx:ted from the group 
consisting of rocuroninm, vecnronium, pancuroninm, rapa
curoniutn, mivacurinm, atracnr ium, ( cis)atracurium, tllb
ocnrarine and suxomethonium. A particularly preferred.kitof 
the invention comprises mcuroniutn as the neuromuscular 

2~ blocking agent. 
Mixed with pharm.aceutically suitable auxiliaries and phar

maceutically suitable liq11ids, e.g. as de,;cribed in thestanda.rd 
reference, Gennaro et al., Remington's Phannaceutical Sci
ences, (18th ed., Mack I'ublishir1g Company, 1990, Part 8: 

w Pharmaceutical Preparat.ion5 and Their Manufacture; see 
especially Chapter 84 on "Parenteral preparations", pp. J 545-
1569; and Chapier85 on "lntraveuous a<lrnixtures", pp, 1570-
1580) the 6-rnei-;aplo-cyclodextrinderivative.s can be applied 
in the form da solution, e.g. for use as an inj ection prepara
tion. 35 

Alternatively, the p11':'lrrnaceutical cornposltio11 may be pre-
sented iu imit-dose or mnlti-dose containers, for example 
se,dedvials and ampoules, and maybe stored in a freeze dried 
(lyophilised) condition requiring only the addition of the 

40 sterile liquid cMrier, for example, water prior to nse. 
The invention further includes a phannaceutical formula• 

tion, as hereinbefore described, in ~,ombinatfon wil'h packag
ing material suitable for said composition, said packaging 
material including instructions for the use ofthe composition 

45 for the use as hereinbefore described. 

Phannaceutka.lly acceptable salts of 6-mercapto-cyclo
dextrin durivatives of fonnula I wherein X ri-preseuts the 
carboxylic acid group COOH, the sulphoriic acid group 
SOl)I·l, the, phosphonk acid group PO(OH)2 or thetetrazo!-
5-yl group, may be obtained by treating the acid with an 50 

organic base nr a mineral base, like sodiuni•; potassium- or 
lithium hydmxitfo. 

·nie invention is illustrated in the following examples. 

EX.AMPLE 1 

6-mono·D(,·oxy-6-morto-(4-catbox:yphenyl)thio-y 
cyclodextrin, Sodium Salt 

The 6-mercapto-cyclodextrin durivatives, or phrumaceuti
cally acceptable salts or solvates thereof, for use in the inven
tion are adn.iinistered parenterolly. 111e injection route can be 55 
intravenous, subct1ta11eo·us, intradcnnal. intramuscular, or 
intr<Mlrterial. The intravenous route is the preferred one. The 
exact dose to be used wi 11 necessarily be depe11dent upon the 
needs ofthe individual subject to whom the medicament is 
being administered, the degree of muscular activity to be 60 
restored and the judgemeui of the anaestheti st/critical-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 duringplasmapher
esis, i, alcw contemp.!ated. 65 

fa a further aspect the invention relates to n kit for provid
ing neuromuscular block and its reversal comprising (a) a 

To a round bottom flask containing pyridine (120 ml ) was 
added dry y-cyclodext rin (2.0 g, 1.54mmol) under nitrogen at 
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room temperature. After dissolution, 2-napthalenesulfony!
otitoride (1.05 2, 4.64 mmol} in pyridine (20 ml) was added
and the mixture stirred for 24 h. Quenched with water (30 mal}
and evaporated to dryness to leave crude 6-2ion0-O-(2"-naph-
thalenesulfony!)-y-cyclodextrin.
Sodium hydride (0.38 g, 15.83 mmol) was suspended in
dry dimethyliormamide (20 mf). 4-Mercaptobenzoie acid
(0.7 g, 4.55 mmol) was then added to the suspension and the
resulting mixture was stirred for 20 minutes. y-Cyclodextan
posylate (3.2 g, 2.12 mmo!) was added to the mixture and the
reaction was heated to 100° C. for 20 nuinutes. After cooking,
aceione was added to precipitale a solid, which was repre-
cipitated from water/acetune. This was then dissolved m
water (20. mi), pH adjusted to 7.0 by adding 2N hydrochloric
acid, then chromatogeaphed on a Sephadex DEAR A-25 col-
wan. Appropriate fractions were combined, dialysed, then
precipitated, twice fram water/acetone to give 400 mg of the
titled compound. 'H NMB in DMSO 8 7.4 to 7.8 (Ari), 3.0
to $.2 (SED, 4.13 (1, 3.7 to 4.0 (298), 3.7 to 3.4 7), 3.28
CLE} ppm. SC MMB in DMSO 6 129.9 and 127.5 (ArC),
103.3 and 102.9 401 and C1}, 85.0 (C4), 81.6 (C4), 73.8
(C3), 73.5 (C24, 72.2 (CS), 70.8 (CS), 60.6 C6), 4.3 (C8)
ppm. Electrospray MS [M+H}*=1455.7 and [M+Na]”
=14777.
EXAMPLE 2
émono-Deoxy-6-mono-(2-carboxypheny!)thio~7-
cyclodextia, Sodium Salt
Natal
Sodium hydride (60% dispersed in oil, 0.18 g, 4.5 mmol)
was added to thiosalicylic acid (0.34 2, 2.2 mmol} in DMF (25
mai) in one portion and stirred at room temperature for 36min.
To this was then added the crude solution of 6-mone-O-(2’-
naphthalenesulfonyt)-y-cyclodextrin (2.5 g, 1.45 mmol) in
DMP (15 mf) and heated to 70° C. for 24 h. The mixture was
cooled and quenched with water (20: ml) before evaporating to
dryness, Water was then added to the residue and the resulting
solution was poured into acetone (250 mal} to effect precipi-
tation. The resulting solid was collected by fltestion and
disaglved in water (10. m1) before passing through a Sephadex
DEAP A-25 columm eluting with water then 0.2 N NaOH.
Fractions contaming the produet were combined and evapo-
vated to alow volume and dialysed (MTWCO 1000) by chang-
ing the external water four times. Interdal solution was evapu-
rated to low volume and poured into acetone (100 ml). Solid
was collected by fltretion and dried under vacnuni at 70°C.
to leave the title compound (235 mg} as a white sold. y
uy
23
hat
a
63
8
NMR (0,0) 8 7.50-7.10 (4H, m, Ar—B), 5.14 (8H, m, CyD
LHD, 4.16 C14, m, CyD 5-H), 3.98-3.83 (26H, m, CyD 3,5,
24-1), 3.70-3.61 (20H, ma, CyD 2,3,4,6-H), 3.18 (1H, m,
Sy 6-EL) ppm; Electrospray MS m/z 1477.6 for [MaNa]",
ealed for Cy .H,,NaOy,S M 1453.404.
EXAMPLE 3
§-Per-eaxy-6-per-(3-carboxyphenyl }thic-y-cyclo-
dextrin, Sodium Salt
CONa
‘Triphenylphosphine G0.1 g, 18 eq) was dissulved with
stirring in dry DMF (160 mi). To this was added iodine (50.5
g, 15.Geqjover 10 min. with heat evolved. Dry y-cyclodexisin
(10 ¢, 7.7 mmol} was then added aud the mixture was heated
to 70° C. for 24. The mixture was allowed to cool, to which
sodium methoxide (3.1 ¢ sodium in 50 ml methanol) was
added.and the mixture was stirred for 30 tin, before pouring
exto methanol (800 ml} and evaporating to dryness. To the
vesiclne was added water (S00 mi1} and the solid was collected
by filtration and washed with water (3«100 ml, then acetone
£32100 wil), and dried ander vacua at 70" C. to give 6-per-
deoxy-6-par-iodo-y-cyslodextrin as a yellow solid (16.2 g)
which was used without further purification.
To a solution of 3-mercaptohengoic acid (1.0 g, 10 eq) in
DOME (30 mi) was added 60% sodium hydride dispersed in oil
(476 meg, 22 eq} portionwise over 30 min. The mixture was
cooled and 6-per-deoxy-6-per-iede-y-cyclodextria (1.4 g} in
DMP G0 ml} was added. The mixture was then stirred ai 70°
C. for 24 bh. The mixture was allowed to cool to room tem-
perature and quenched with the addition of water (2) nu)
hefore evaporating to a low volume, The solution was poured
into acetone ($00 ml} ami the precipitate was collected by
< filtration, dissolved in water (20 ml) and dialysed (MWCO
1000) by changing the external water four times. Internal
solution was evaporated to low volume and poured into
acetone (250 mil}. The solid precipitate was collected by f-
tration and dried under vacuum at 70° C. to afford the tile
compound (1.45 g) as a white solid: “A NMR (D0) 67.77
(BH, brs, Ar—ED, 7.55 (SH, d, J6.0 He, Ar-H), 7.71 (160,
3,5-H}, 3.58-3.53 (16H, m, CyD 4,2-H), 3.43-3.40 (8H, m,
OvD 6-H), 3.24-3.20 (8H, m, CyD 6-H), Electrospray m/z
1190.6 for [M-8NassH, caled for Co 4A g.NagOQughty M
2562.39,
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7 
room te1nperature. After disso.!ution, 2--napthalenesulfonyl 

chloride (1.05 g, 4.64 mmol) in pyridine (20 ml) was adde-d 

at1d the mixture stirred for 24 h. Quenched with water (50 ml) 

and ev;1pnrated to dryness to leave crude 6-mono-O-(2'-naph

thalenesulfonyl)-y-cyclodextriu. 
Sodium hyddde (0.38 g, 15.83 mmol) was 8nspe11ded in 

dry dimethylfonrumude (20 mJ). 4-Mereaptobenzoic acid 

(0.7 g, 4.55 mmol) was tl1en added to the suspension and the 

resulting mixture was stirred for 20 minutes. y-Cyclodext:dn 10 

nosylate(3.2 g, 2 . .12 mrnol)was added to theruixture and the 

reaction was heated to 100" C. for90 minutes. A..fte.rcoditig, 

acetone was added to predpitale a solid, which was re-pre• 

cipitated from water/acetrme. This was then dissolved in 

water (20ml), pH adjusted to 7.0 by adding 2Nhydrochloric !5 

acid, then chromatographed on a Sephadex DEAE A-25 col

umn. App-ropriate fractions were combined, dialysed, then 

precipitated, twice from water/acetone to give 400 mg of the 

titled compound. 'H NMR in DMSO o 7.4 to 7.8 (Ad:!), 5.0 
20 

to 5.2 (SH), 4.13 (lH), 3.7 to 4.0 (291-1), 3.710 3.4(17B), 3.25 

(lH) ppm. 13C ID,fR in DMSO o 129.9 and 127.5 (Ai:C), 

103.3 1md 102.9 (C'l and Cl'); 85.0 (C4'), 81.6 (C4), 73.8 

(C3), 73.5 (C2), 72.2 (C5), 70.8 (C5'), 60.6 (C:6), 34.3 (C6') 

ppm. Electro$pray MS fM+Hr=1455.7 and [M+Nat 25 

=1477.7. 

EX1\MPLE2 

8 
m,m. (D,.O) o 7.50-710 (4H, m, Ar-ffl, 5.14 (SH, m, CyD 

1-H), 4.16 (J H, m, CyD 5-Fl), 3.98-3.85 (26H, m, CyD 3,5, 

2,4-H), 3.70-3.61 (WH, L11, CyD 2,3,4,6-H), 3.15 (lB, m, 

CyD 6-H) ppm; Blectrnspray MS m.lz 1477.6 for (M+N1J]+, 

,;akd .for C5)-I8:;NaO41S M 1455304. 

EXAMPLF3 

6-Per-deoxy-6-per-(3-carboxyphenyl)th.io-y-cyc l<>
dex.trin, Soditun Salt 

6mono-Deoxy-6-mono--(2-carboxypheuy!)thio-y
c,,-ycfodextin, Sodium Salt 

Tripbenylphosphiue (30.1 g, 15 eq) wa, dissolved with 
30 stirring iu dry DMF (160 ml). To th.is was added iodine (30.5 

g, 15.6 eq)over 10 min. withheatevolvt-d. Dry-y--cyclodextrin 

(10 g, 7.7 rrrtnol) was then added and the mixture was heated 

to 70" C. for 24 h. TI1e mixture was allowed to coo.l, to which 

35 sodium methoxide (3.1 g sodium in 50 ml methanol) was 

added and the 1ruxture was stirred for 30 rniu, before pouring 

onto methan<>l (800 ml) and. evaporating to dryness. 1b the 

residue was addi..>d water (500 ml) and the solid was collected 

CH20R 

:"r0t· IT!;-~~ H. OH 

40 by filtmtinn and washed with water (3xl00 ml), then acetone 

(3x100 rnl), and dried under vacu1.un at 70° C. to give 6-per

deoxy-6-per-iod(;-y-cyclodextrin as a yellow solid (16.2 g) 

which was used with(rut farther purification. 
0 ; .• 0 

H OH H OH 
45 

To a S{Jlution of 3-mercaptobenzok ~cid (LO g, 10 eg) in 

DMF (30 ml) was added 60% sodium hydride dispersed in oil 

(476 mg, 22 eq) portionwise over 30 min. The mixture was 

cooled and 6-per-deoxy-6-per-iodo-y--cyclodextrin (1.4 g) in 

DMF (30 ml) was added. 'lbe mixture: was then stim:d at 70° Sodium hydride (60% dispersed in oil, 0.18 g, 4.5 mrnol) 

was added to tl1josalicylic acid(0.34 g, 2.2 tnmol) in DMF (25 

ml) in one portion and stirred at room temperature for 30 min. 
5° C. for 24 h.. The mixture was allowed to cool to room tem-

To tlus was then added the crnde solution of 6-mono-O-(2'

.naphthalenesulfonyl)-y-cyclodextrin (2.5 g, 1.45 mmol) in 

D&ff (.l 5 ml) and heated to 70° C. for 24 h. The mixture was 

coo.k>d and quenched with water (20 ml) before evaporating to 5 s 

dryness, Waterwa$ then added to the residue and the resulting 

solution was poured. into acetone (250 ml) to etkct precipi• 

talion. The resulting solid was coilected by iiltration and 

dissolved in water ( 10 ml) before passing through a Sephadex 

DE~~lli :.:\ ... 2-5 cohtnm eluting ,vith tvater then- 0.2 N NaOH. Ob 

Fractions cnntaining the product were combine<l and evapo

rated to a low volume and dialysed (MWCO 1000) by chang

ing the external w,1ter Jour times. Intcmal s(l]ution was evapo

rated to low vohune and poured into acetone ( 100 ml). Solid 65 

was collected bv filtrntion arid dried under vacuum at 70° C. 

to leave the tit.]~, compound (235 mg) as a white so.lid. 1H 

pernture and quenched with the addition of water (20 ml) 

before evaporati.ng to a low vohm1e. The solution was poured 

into acetone (500 ml) and the precipitate was collected by 

filtration, dissolved in water (20 ml) and dialysed (ivl:WCO 

1000) by changing the external water four times. Internal 

soluti(ln was evaporated to low volume and. poured into 

acetone (250 rul). The solid precip.itate was collected by fil 

tration and dried under vacuum at 70" C. to afford the title 

compound (1.45 g) as a white solid: 11-I NYlR (D20 ) o 7.77 

(8H, brs, Ar -~H), 7.55 (8H, d,J=6.0Hz, Ar-··· H), 7.7.1 (J 6D, 

m, Ar--•H), 5.16 (8H, s, CyD 1-1-l), 4.00-3.94 (16H, m, CyD 

3,5-H), 3.58-'.l.53 (16H, m, CyD 4,2-H), 3.43-3.40 (SH, m, 

CyD 6-H), 3.24-3.20 (8H, m, CyD 6-H); Electrosprny rn!z 

1190.6 for [M-8Na+6Hf-, calc<l for C104H1o.sNa8O,,sSs M 

2562.39. 
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EXAMPLE 4
6-Per-deoxy-6-per-(2-carboxyethy ithio-y-cyclodex-
trin, Sodium Salt
fo COsMa
S$ anne
A
3-Mercaptopropionic acid (1.22 ml, 14.0 mmol was dis-
solved in. dry DMF (45 mil under N, at room temperature. To
this solution was added in three portions sodiwn hydride
(1.23 2, 30.8 mmol, 60%} and the mixtere was stirred for a
farther 30 min. To this. mvixtare wae then added dropwise a
solution of 6-per-deoxyé-periodo-y-cyclodextrin G12 g,
1.40 aunol) in 45 ol dry DME, After addition, the reaction
mixture was heated at 70°C. for 12h. Aftercooling, water (10
imi) was added to the mixture and the valume was reduced to
40ml in vacuo, to which ethanol (256 mj) was added resulting
in precipitation, The solid precipitate was collected by filtra-
tion and dialysed for 36h. The volume was then reduced to 26
ral in vacuo, To this was added ethanol, and the precipitate
was collected by filtration and dried to give the title com-
pound as a white solid (1.3 2, 43%). 'H-NMR 1,0 8 2.47.
2.51 (m, 16H); 2.84-2.88 Om, 16FD; 3.00-3.02 (t, SED; 3.11-
3.14 ft, BH); 3.62-3.68 (m, 16F); 3.92-3.97 (mn, 8H); 4.04-
4.05 (m, 81); 3.19 Gn, 8E) ppm. MS FIA +ion at 2024.9 m/z.
EXAMPLE 5
§-Per-deoxy-6-per-(5-carboxypenty)thio-y-cyelo-
dextrin, Sodium Salt
8 COnNa
The title compound was prepared in a similar way as
desortbed for Example 4 hy reacting 6-mercaptohexanoic
acid (1.34 g, 0.90 mmel) with 6-per-deoxy-6-perioda-y-cy-
clodextria, ‘H-NMR DO 4 1.40 fs, 16ED;, 1571.64 tm,
32H}; 2.17-2.21 Un, 16H), 2.67-3.00 fm, 16H}; 2.85-2.90(m,
8h; 3.15-3.20 (m, SH: 3.52-3.59 (m, 8H}; 3.60-3.63 (mn,
8H}: 3.87-3.93 (en, 16H); 5.16 (s, Sit) ppm. MS FLA tions at
2362.2, 2213, 2065 and 1919 mz.
1g
30
40
43
a9
ao
2.85 (SH, mi, 120 4H, ¢ BxC
16
EXAMPLE 6
6-Per-deaxy-6-per-(3carboxypropy lithio-v-cyclodex-
trin, Sodken Salt
The thle compound was prepared in a similar way as
described for Example 4 by reacting 4-mercaptobutyric acid
(1.10 g, 6.009 moli with 6-per-deoxy-6-per-iodo-y-cyelodex-
tin, “H-NMB D.O 8 1.87-1.88 Gn, 16H}; 2.27-2.36 fm,
1682}, 2.67-2.71 (an, 161); 2.98-3.00 (m, SED; 3.13-3.16 fm,
821), 3.61-3.63 (m, 16H}, 3.94-4.03 Gn, 1GHY 5.21 (3, BH}
4 ppm. MS FIA sine at 2138.8 my.
EXAMPLE 7
6-Por-deoxy-6-per-carboxymethy thio-y-cyclodex-
ifin, Sodinm Salt
Sodium hydride (60% dispersion, 0.34 g, 8.60 mmol was
added to a stirred solution of ethyl 2-mercaptoacetate (0,92
mi, 8.40 mmol) in DMP (20 mi) under nitrogen at room
temperature, After effervescence had ceased (15 min}, per-6-
deoxy-per-6-indo-y-cyclodextrin (2.17 g, 1.00 mmol) was
added to the system. After a further 5 min, the temperature
was raised to 70° C. and the reaction was left with stirring for
i7 bh. After cooling, DMF was removed in vacuo. Methanol
{50 mB was added and a creamy white solid slowly crystal-
lised out of solution. This was filtered off under suction,
washed with methanol and dried to give 6-per-deosy-6-per-
carbethoxymethylthio-y-cvcladextrin as a solid (1.74 x,
82%). 6, (dé-dinso) 4.95-4.85 (SE m, Sxanomeric CH}, 4.08
(L6H, q, 8&CH,CH,}, 3.83-3.75 (8H, mm), 3.60-3.50 (2H, im),
3.40-3.20 (3381, bs, 8xCHSCH,), 3.20-3.10 (BH, m), 2.95-
1,CH).
To 1 M solution of sodiam hydroxide (7 mi) was added
é-per-deoxy-6-per-carbethox ymethy Rhio-y-cyclodextrin
€.66 2, 0.47 mmol and the reaction wag allowed to stir at
room tenrperature. After 18 h, the clear solution was dialysed
for 8h, with water (2 1.) being replaced every 2h. After this
time, the contents of the dialysis tubing was emptied into a
Hask and water evaporated in vacuo, giving the title com-
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EXAMPLE4 

6-Per-deoxy-6-per-(2-carbo xyethy l )thio-y--cyc!odex • 
triu, Sodium Sdt 

10 

15 

10 
EXAMPLE6 

6-Per-deoxy-6-per-(3carboxyprtipyl-)thio-y-cyclodex
trin, Sodium Salt 

The title compound was prepared in a similar way as 

3--Mercaptopropion.ic add (1.22 ml, 14.0 mrnol) was dis
solved in dry DMF ( 45 ml) under N2 at room temperature. To 
this solution was added in three portio11s sodimn hydride 
(L23 g, 30,8 mmol, 60%) and the mixture was stirred hx a 
further 30 min. To this mixture was theu added dropwise a 
solution of 6•per-deoxy6-per-iodo-y-cydodextrin (3J 2 g, 
1.40 mmol) Ju 45 ml dry DMF. After addition, the reaction 
mixturewasheatedat70°C. for 12h.Aftercooling, water(l0 
ml) was added to the mixture and the volume was reduced to 

20 described for Example 4 by reacting 4•mercaptobutyric acid 
(1 JO g, 0.009 mo!) with 6-per-deoxy•6-_per-iodo-y-cydodex
trin. 1H-NMR D2O o 1.87•1.88 (m, 16H); 2,27-2.30 (m, 
16H); 2.67-2.71 (m, 16H); 2.98-3.00 (m, 8H); 3..13-3.16 (m, 
8H); 3.61-3.63 (m, 16H); 3.94-4.03 (m, 16H); 521 (s, SH) 

2, ppm. l'IJS FIA +ion at 2138.8 m!z. 

40 ml iu vacuo, to which ethanol (250 nil) was added resulting -30 

in precipitation. The solid precipitate was collected by filtra
tion and dialysed for 3 6 h. 'lne volume was then reduced to 20 
ml in vacuo. ·ro this was added ethanol, and the precipitate 
was collected by filtration and dri(,,'Ci to give the title com· 

35 
pound as a white solid (1.3 g, 43%,)'. 1f-I-N:1\1R DP 6 2.47• 
2.51 (m, 16H); 2.84-2.88 (m, 16H); 3,00-3.02 (t, 8B); 3 J J. 
3,14 (t, 8H); 3.62-3.68 (m, 16Fl); 3.92-3.97 (m, SH); 4.04-
4,06 (m, 8H); 5, 19 (m, 8H) ppm. MS FIA +ion at 2024.9 m/z. 

EX.AJ"t1PLE 5 

6--Per-deoxy-6-per-(S-carbo7.ypentyl)ihio-y-cydo
dextrin, Sodium Salt 

40 

45 

EXAMPLE7 

6-Per-deoxy-6-per-carboxymethy lthkvy-cyclodex
trin, Sodium Salt 

Sodiw.nhyddde (60'¾, dispersion, 0.34 g, 8.60 mmoJ) was 
added to a stirred solution of ethyl 2-mercaptoacetate (0.92 
ml, 8.40 mmol) in DMF (20 ml) under nitrogen at room 
temperature. After eflervesceuce had ceased (15 min), per-6-
deoxy-per-6-iodo-y-cyclodextrin (2.17 g, LOO mmol) was 

50 added to the system. After a further 5 min, the temperature 
was raised to 70" C. and the reaction was left with stirring for 
17 h. After cooling, DMF was removed in vacuo. Methanol 
(50 ml) was added and a creamy white so.lid slowly crystal
lised out of solution. 'flus was filtered off under suction, 

55 washed wiih methanol and drid to give 6-per-deoxy-6-per• 
carbethoxymethylthio-y-cyclodextrin as a solid (L74 g, 
82% ). 5H ( d6-dm,o) 4.95-4.85 (8H, m, 8xanomedc CH), 4.05 
(16H, q, 8xCH2CHJ, 3.85-3.75 (8H, m), 3.60-3.50 (UH, m), 
3.40-3.20 (32H, bs, 8xCH2SCH,), 3.20-3.10 (81-I, m), 2.95-The title compound wis prepared in a similar way as 

described for Example 4 by reacting 6-rnercaptohex:,inoic 
acid (1.34 g, 0.90 mmoi) with 6-per•deoxy-6-per-iotlo•y-cy• 
c!odextrin. 1H-N:1v1R DP i'l 1.40 (s, 16H); 1.57-1.64 (m, 
32H); 2.17-2.21 (m, 16H); 2.67-3.00 (m, 16H); 2.85-2.90 (m, 
8H); 3.15-3.20 (m, SH); 3.52-3.59 (m, 8H); 3.60•3.63 (m, 65 
SH); 3.87·3.93 (m, 16H); 5.16 (s, 8H) ppm. tvlS FIA +ions at 
2362.2, 2213, 2065 and 1919 rn/z. 

60 2.35 (im, m), 1.20 (240, t, 8xCEl2C~I_J)-

To l M solution o.f sodium hydroxide (7 ml) was added 
6,.per-deoxv-6-_per-carbethoxvmethvlthio-v-cvclodextdn 
(1.00 g, 0,47 mmol) and the "reacii;m was' allowed to stir at 
room temperature. l\.fte.r 18 h, the dem- solution was dialysed 
for 8 h, with water (2 L) being replaced every 2 h. Afrer this 
time, tbe contents of ihe dialy~is tubing W<1s emptiwl into a 
flask and water evaporated in vacuo, giving the title com-
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il
pound asa white solid (0.62 g, 64%), dy (9,0) 5.2) (811, d,
Sxancmeric CED, 4.18-4.05 (BH, mi), 4.00 (8H, dd}, 3.78 8H,
id), 3.70 (8H, de), 3.40 (16H, dd), 3.20 (8H, dj, 3.02 (BH, dd}.
$6, (D,0) 178.1, 101.6, 82.8, 73.0, 72.7, 718, 39.0, 34.1
LC/IMS TOP 1889 m/z.
EXAMPLE 8
6-Per-deoxy-6-per-(4-carboaypheny) thio~y-cyclo-
dextrin, Sodium Salt
CON
‘To a solution of 4-mercaptobenzoic acid (856 mg) in DMP
(30 mi) was added 60% sodium hydride dispersed in off (372
mg) portionwise over 30 niin. The mixture was cooled and
per-G-deoxy-per-6-brome-y-cyclodexinin (1.0 ¢) was added
in one portion and the mixture was stirred at 70° C. for 24h.
The mixture was allowed to cool to room temperature and
quenched with the addition of water (20 mi) before evaporat-
ing ta a low volume. The sohition was poured into ethanol
(250 nal} and the precipitate was collected by Htration, dis-
solved in water (20 ml} and dislysed (MWCO 1000} by
changing the externel water four times. Internal sohnion was -
evaporated to low volume and poared into acetone (250 mil).
The solid precipitate was collected by filtration and dried
uuder vacuum at 70° C, to afford the title compound (1.2 g) as
a white solid. 4E]NMR 02,0, 34383 8 7.70169, d, J=8.1 Hz,
Ar-H), 7.23 (16H, d, J@7.3 Hz, Ar-H), 5.15 (8H, s, CyD
1-H), 4.00-3.96 (16H, m, CyD 3,5-H), 3.45-3.53 (244, m,
Cy 614,2-H), 3.15 (8H, m, CyD 6-8); MALDI-TOF m/z
2383,7 for [M-~Na, +H], caled for Cioat yoNagQagSy M
2362.39,
EXAMPLE 9
6-Per-deoxy -6-per-(4-carboxymethylpheny | Hhio-y-
cyclodextrin, Sodium Salt
s CHOON
To a solution of 4-mercapiophenylacetic acid (10 eq} in
DMP (SG mi was added 60% sodium hydride im atl (22 eq)
portionwise over 30 min. The mixture was cooled and per-t-
deoxy-per-é-brome-y-cyclodextrin (1.0 g) was added in one
19
13
26
Rr
S
J
fs
%
in
oH
mo
o
63
12
portita and the mixture was stirred at 70° C. for 24 bh. The
mixture was allowed to cool to room temperatnre and
quenched with the addition of water (20 ml) before evaperat-
ing to a low volume. The solutron was then poured into
acetone (250 il} and the precipitate was collected by filtra-
Hon, suspended in water (20 ml) and dialysed (MWCO 10003
by changing the external water four times. Internal solution
was evaporated to low volume and poured mito acetone (250
ml). The solid precipitate was collected by filtration and dried
under vacuum at 70° C. to afford the title compound (1.44 g)
as a white solid. (HNMR (D3, 3438) 8 7.15 (16H, d, F8.0
Bz, Ar—FD, 6.99 (16H, d, J=8.0 Hz, Ar—H), 4.98 GH, s,
yD 1-H}, 3.90-3.72 (16H, m, CyD 3,5-ED, 3.51-3.43 (16H,
im, CyD 4,2-H), 3.28 (24H, m, CH,—Ar, Cy 6-H), 3.15-
3.10 (1H, m, CyD 6-H), MALDI-TOF nivz 2495.8 for
[M~Na, +H], caled for C, oF, Na, 5. M 2674.6.
ERAMPLE 19
6-Per-deoxy-6-per(3-amidopropy ihio-y-cyclodex-
tra
gS cont
To a mixture of 6-perdeoxy-6-per-thio-y-cyclodextrin
(S00 mg: prepared as described in Example 17) and potas-
stom iodide ($ mg} in DMF (10 mi was added 4-chiorchuta-
mide (673 mg: Fries et. al. Biochemistry 1975, 14, 3253).
Caesinns carbonate (1.8 ¢) was added and the reaction mix-
) ture was heated to 60° C. overnight. The resulting mixture
was poured into accione, fkered, washed with ethanol and
water and then dried in-vacuo (118 mg: 16.2%). ‘H NMR.
(DMSO/D,0) 5 4.9 (1EL, 9), 3.8 1H, m),3,6 14, m), 3.4 QE,
rm), 3.08 GLH, m), 2.85 (18, m), 2.2 GH, m), 1.75 (2H, m).
Electrospray Mass Spectrum M~-H Gn/2) 2103.
EXAMPLE 1]
f.Per-deoxy~-6-per( 5-lbydroxy-3-oxa-pentyDthio-~
oyclodextria.
f NS oN
O#
2-(2-Mercaptoethoxy ethanol (14 g, 11.6 mod was dis-
solved ia DMP (20 mil} and sthering commenced at rooni
temperature under a nitrogen atmosphere. Per-6-bromo-y-
eyclodextrin @ g, 1.12 mmol and caesium carbonate (3.2 g,
Copy provided by TASPTO trom tie PIRS Image Database on 02-27-2020
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potu1d as a white solid (0,62 g, 64%), i\H(D:P) 5.21 (8H, d, 
8x11nomeric CH), 4_18-4,05 (8H, m), 4.00 (8H, dd), 3_78 (8H, 
dd), 3 .70 (8H, dd), 3 ,4() (16H, <l<l), 3 -20 om, d), 3,02 (8H, dd), 
be (D/)) 178.l, 101-6, 82.8, 73.0, 72.7, 7L3, 39.0, 34.l 
LC/MS TOF 1889 m/z. 

EXAMPLES 

12 
portion and the mixture was stirred at 70° C. for 24 h_ The 
mixture was iillowed to cool to room temperntn.re and 
quenched with the addition of water (20 ml) before evaporat• 
ing to a low volume. 111e solution was then poured into 
acetone (250 ml) and the precipitate was collected by filtra
tion, suspended in water (20 ml) and dialysed (MWCO l 000) 
by changing the external water four times, Internal solution 
was evaporated to low volume and poured into iicetone (250 

6-Per-deoxy-6-per-( 4-carboxyphenyl )thio-y-cyclo
dextrin. Sodium Salt 10 

ml). The solid precipitate was collected by filtration and dried 
under vacuum at 700 C. tq aiford the title compound (1.44 g) 
as a white solid. iHNl'vlR (Di}, 343K) 5 7_15 (16H, d, }"8.0 
Hz., Ar-H), 6.99 (16H, d, J,,,s.o Hz, Ar-HJ, 4_93 (SH, s, 
CyD 1-H), 3.90-3.72 (16H, m, CyD 3,5-H), 3.51-3.43 (16H, 

15 
m, CyD 4,2-H), 3.28 (24H, m, CH2-Ar, CyD 6'-H), 3.15-
3.10 (lB, m, CyD 6-H); 1VLALDl•TOF m/z 2495.8 for 
[M-Na8+Fl6], calcd for CH2 H120Na30 4 sS 8 M 2674_6_ 

20 

To a solution of 4-mercaptobenzoic acid (856 mg) in DMF 25 

(30 ml) was adde<l 60% sodium hydride dispersed in oil (372 
mg) portiouwise over 30 min. The mixture was coo.led and 
per•-6•deoxy-per•6•bromo-y-cyclodextrin (LO g) was added 
in 011e portion and the mixtutc was stirred at 70~ C. for 24 h, 
The mixture was allowed to cool to room temperature and 30 

quenched with the addition of water (20 ml) before evaporat
ing to a low volLlme. TI1e solution was pouted into ethMol 
(250 ml) and the precipitate was col.lected by filtration, dis
solved in water (20 ml) and dialysed (MWCO 1000) by 
cl.mnging the external water frmr times. Internal solution was ,,5 

evaporated to low volume and pound into acetone (250 ml). 
The solid precipitate wiis collected by filtration and dried 
under vacuum at 70° C. to afford the title compound (1.2 g) as 
a whltesolid, 1HN1v1R (D:P,343K)o 7.70(16H,d, J008.l Hz, 
Ar----.fl), 7.23 (16H, d, J""7.3 Hz, Ar------H), 5_ 15 (SH, s, CyD 40 

l•H), 4.00-3.96 (16H, m, CyD 3,5-H), 3.55-3 .53 (24H, m, 
CyD 6',4,2-H), 3.15 (SH, m, CyD 6-H): MALDHOF mh 
2383.7 for [M-Na8+H6], cakd .for Cw_.H104Na 80_.8S~ M 
2562.39_ 

EXAMPLE 10 

6-Per-deoxy-6-per(3-amidopropyl)thio-y-cyclodex
triu 

To a mixture of 6-per-deoxy-6-per-thfo-y-cyclodextrin 
(500 mg; prepared as described in Examp_le 17) and potas
sium imlide (5 mg) in DMF (10 nu) was added4-chlombuta
mide (673 mg; Fries et. al. Biochemistry 1975, 14, 5233). 
Caesium carbonate (1.8 g) was added and the reaction mix• 
ture was heated to 60" C. overnight. 'I1le resulting mixture 
was poured into acetone, filtered, wa~hed with ethanol and 
water and then dried in-vacuo (118 mg; HU%). 1 H NMR 
(DMSO/DP) o 4.9 (lH, s), 3 .. 8 (1 H, m), 3,6 (1H, m), 3_4 (2H, 
m), 3.05 (lH, m), 2.85 (1 H, m), 2.2 (2H, m), 1,75 (2H, m). 

45 Electrospr.ay Mass Spectrl.lm M-H (m/z) 2105. 
EXANfPLE 9 

6-Per•deoxy-6-per-(4-carboxymethylphenyl)thio•y
cyclodextrin, Sodium Salt 

50 

55 

60 

1b a solution of 4-mercapt◊phenylacetic acid (10 eq) in 
DMF (50 ml) wiis added 60% sodiwn hydride in oil (22 eq_) 65 

portionwise over 30 min. The niixtute was cooled and per-6-
deoxy-per-6-bromo-y-cyclodextrin (1.0 g) was added in one 

EXAMPLE 11 

6-Per-deoxy-6-per(5-hydroxy-3-r,xa-penlyl)tl1io-y
cyclodextrin 

2-(2-Mercaptoethoxy)ethano 1 (1.4 g, 11,6 mrn.o!) '<,%ls dis
solved irl DMF (20 ml) and stin-ing commenced at room 
temperature under a nitrogen atmosphere. Per-6-bromo-y
cyclodextrin (2 g, 1.12 mmol) and cae,forn. carbonate (3.2 g, 
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i3
9.86 mmol) were then added and the resultant suspension
stirred at 60° C. overnight under a nitrogen atmosphere. After
cooling to room teraperature the suspension was poured inte
acetone (200 ml) and the insoluble material isolated by filtra-
ton, washed with acetone (x3) and dried in vacuo. The crade
product was dissolved in de-ionised water (20 nal) and dialy-
sed (1) 5). The contents of the dialysis membrane were then
concentrated in vacuo to yield 1 ¢ of the desired product as a
cream solid.
‘NMR (D.0, 400 } MHz} § 2.81-3.00 tm, 24H), 3.21-
3.31 {d, 8H), 3. 49. {t, BED, 3.55-3.75 fin, S68), 3.82 (t, SH).
3.89 (t, 88), 3.11 (4, BED. ESLMS: 2175 (M-HY.
BAAMPLE 12
6-Per-deuxy-6-per[(2(2-carboxybenzoylamino}
ethyl |thio~-y-cyelodexizin, Sodium Salt
ae
& oO COoMa
O
Per-6-mercapto-y-oyclodextrin (1 g, &7 mmok see
exataple 17} was dissolved in DMP (0 mi} and stirring
commenced at room temperature under a nitrogen atrac-
sphere. N-(2-Bromoethyl phthalimide. (1.57 ¢, 6.17 mmol) 3:
and caesium carbonate (2 ¢, 6.17 nunol} were added and the
resiitant suspension was stirred at 60° (7. overnight under a
nitrogen atmosphere. Alter cooling to room temperature the
DMF was removed in vacuc and water (100 ml} was added
with vigorous stirring. The precipitate was isolated by filtra-
tion, washed with water 673) and dried in vacuo to yield 1.67
g of a cream solid. Aqueous sodium hydroxide (1M, 20 mi}
was then added to the crude product (600 mg) and the resuit-
ant solution stirred at mom temperature overnight under a
hiftrogen atmosphere, The solution was then dialysed with
dé-ionised water until constant pli and the contents of the
dialysis menthrane dried m vacuo to yield 300 mg of the
desired product as a glassy solid. “HE NME (D,0, 400 MHz):
& 2.76-2,96 (in, 2450), 310-330 (mn, 8H}, 3.35-3.62 Gn, 32H},
3.78-3.95 (mm, 16ED, 5.02 (d, 8H), 7.30-7.62 tm, 32H); ESE
MS: 1477 (M-2H)*,
EXAMPLE 13
6-Per-deoxy-6-per(2-hydroxyethy! thio-y-cyclodex-
tro
Pa oe
34
a
45
aA
porn
a
om
Ge
a (SH, dd, 110.0, 3.5 He, RED, 3.74
i4
Toa stirred solttion of 2-mercaptoethanol (10.85 ¢, 10 eq}
in DMEF (500 ni} under nitrogen was added 60% sodium
hydride dispersed in oil (11.7 g, 21 eq) portion-wise over 30
min. The mixture was stirred at room terperatare for 90
minutes. Per-6-deoxy-6-per-bromu-y-cyclodextrin (25.0 4}
was added and the mixture heated to 70° C. for 24 h. The
mixture was allowed to cool to room temperature and
quenched by addition of water (40 ml} before evaporating to
alow volume. The residue was taken up ie water (100 m)} and
* poureclopte i] methanol/acetone ($00 ml}. The solid formed
was collected by filtration, dissolved in water (560 mi} and
dialysed (MWCO 1000) changing the external water four
times. The intemal solution was evaporated to low volume
and then re-crystallised from hot water to afford the tide
compound (8.5 g) as while cross-shaped crystals,
‘EUNMR (400 MHz; DMSO) 8 5.91 (16H, brs, 23-08),
4.92 (8H, 3, 1-H), 4.71 (8H, t, P44 He, SCHCHLOR), 3.75
(SEE, t, F806 Hz, 3-H (or 3-H], 3.60-3.50 [2428 m, 5-H for
3-H), SCH,CH,OH), 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 Be, 6-H),
2.66 (16H, t, 7 68 Hz, SCELCHLOS), az (electrospray)
1773.4 for (M-BY, caled for O41, 2S sOa9 M 1776.48.
‘The preparation of this compound by a similar method has
been published previously: J. Chem. Soo., Chem. Commun,
203 (1993).
EXAMPLE 14
6-Per-deoxy-6-per(N-methy lamidomethy Dthia-y-
oyelodextrin
‘To a stirred solution of N-methyimercaptoacetamide (0.38
g, 10 eq} in DMF G0 wl) under nitrogen was added 60%
sodium hydride dispersed in olf (0.22 g, 10 eq) portion-wise
over 30 min. The niuxture was stirred at room temperature for
30 minutes. Per-6-deoxy-6-per-bromo-y-oyciodextrin (1.0 g)
was added and the mixture heated to 60-70" C, for 48 bh. The
miuxthre was allowed to cool to room temperature and
quenched by addition of water 20 mi) belore evaporating to
a low volume, The residual solution was poured onto ethanol
(100 ral}. The solid formed was collected by filtration, dis-
solved in water 200 mi} and dialysed (MWCO 1000}, chang-
ing the external water four times. The internal solution was
evaporated to low volume and poured onte ethanol (100 ml}.
The precipitate was collected by filtration and dried under
vacuum to afford the title conipeund (0.35 g) as a white solid.
'O NMR (400 MEHa: DO) 4 5.29 (BH, 4, J 4.0 He, 1-H),
4,10 (8H, br t, 79.6 Hz, 5-H}, 4.05 GH, 4 298 He, 3-4), 3.83
(SH, 1, 19.2 Hz, 4-FD,
3.58-3.49 [16H, AB system, SCHCOYNECH,), 3.36 (8H,
brd, 312.8 Az, 6-H), 3.07 (8H, dd, 114.0, 8.4 Hz, 6-A), 2.04
Copy provided by USPTO from the PIRS lage Database on G2-27-202)
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9,86 mmol) were then added and the rewltant suspension 
stirred at 600 C overnight under a nitrogen atmosphre, After 
cooling to room temperature the suspension was poured into 
aceto11e (200 ml) and the insoluble material isolated by filtra
tion, washed with aceto11e (x3) and dried in vacuo.111e crude 
product was dissolved ill de-ionised water (20 ml) aud dialy
sed (10 h). The contents of the dialysis membrane were then 
concentrated in vacuo to yield 1 g of the desired produc:t as a 
cream solid. 

1H NMR (020, 400 MHz): o 2.8F3.00 (m, 24H), 3.21- w 
3.31 (d, 8H), 3.49 (t. 8H), 3.55-3.75 (m, 56H), 3.82 (t, SH), 
3.89 (t, 8B), 5.11 (d, 8H). ESl-MS: 2175 (M-Ht. 

14 
'Io a stirred solution (if 2-mercaptoetlianol (10.85 g, .10 eq) 

in DM:F (500 ml) u11der nitrogen was added 60% sodium 
hydride dispersed in oil (11.7 g, 21 eq) portion-wi$e over 30 
min. The mixture was stim.><1 at room tenipernture .for 90 
minutes. Per-6-deoxy-6-per-bromo-y-cydodextrin (25.0 g) 
was added and the mixture heated to 70° C. for 24 h. The 
mixture was allowed to cool to rncnn temperature and 
quenched by addition of water (50 ml) before evapor'dting to 
a !ow volume. 1110 residue was taken up in water (100 ml) a11d 
pourf.-d onto .l: 1 methanol/acetone (500 ml). The solid formed 
was collected by filtration, dissolved in ·water (500 ml) and 
dialysed (MWCO 1000) changing the external water four 
times. The internal solntion was evaporated to low volume 

EXAMPLE 12 

6-Per-deoxy-6-per[(2(2-carbnxyben.zoyl)amino) 
ethyl]thio-y-cyclodextrin, Sodium Salt 

15 and then re-cryshllised from hot water to afford the title 
compound (8.5 g) as while crnsMhaped crystals. 

1H NlYIR (400 MHz; DMSO) o 5.91 (16H, br s, 2,3-OH), 
4.92 (8H, s, .l -H), 4. 71 (8H, t, J 4.4 Hz, SCH2CH2OH), 3. 75 
(SH, t, J 8.0 Hz, 3-H (sir 5-H)], 3.60-3.50 [24H, m, 5-H (or 

H 
S~N 

20 3-ll\ SCI-I2CI-I2OHL 3.40-3.30 (16fl .tn~ 4-ft 2-tI\ 3,08 
(8H, d, J 13.6 Hz, 6-H), 2.82 (8H, dd, J 13.6, 6.8 Hz, 6-H), 
2.66 (16B, t, J 6.8 Hz, SCH2CH2OH); m/z (ekctrospray) 
1775.4 for [M-Hr, cakd forC64H112S80 40 M 1776.45. 

0 CO"N" 
J 2.5 

0 

I 
H / 0 

H 
30 

Per-6-mercapto-y-cydodextrin (1 g, 0. 7 mmoL ,ee 
exam pk 17) was dissolved i11 D1'vfF (10 .ml) and stirring 
commenced at room temperature un.der a nitrogen au.no• 
sphere. N•(2-Bromoethyl)phthalimide>(L57 g, 6.17 nuno1) 35 

and caesium carbonate (2 g, 6.17 mmol) were added and the 
resultant suspension was stirred at 60° C. overnight under a 
nitrogen atmosphere. Atler cooling to tol1m temperature the 
DMF was removed ill vacuo and water (100 ml) was added 
with vigorous stirring, 'foe _precipitate was isolated by filtra- 40 

tion, washed wifa water (x3) and dried in vacuo to yield 1.67 
g ofa cream scilid. Aqui.,,-ms sodimn hydroxide (lM, 20 ml) 
was then added. to the crnde product (600 mg) and the result
ant solution stirn.-d at room temperature overnight under a 
nitrogen atmosphere. TI1e solution was then dialysed with 45 

de-ionised water until constant pH and the contents of the 
dialysis membrane dried in vacuo to yield 500 mg of the 
desired product as a glassy solid. 1H HMR (D20, 400 MHz): 
6 2.76-2,96(m, 24H), 3.10-3.30 (m, 8B), 3.35 •3.62 (m, 32H), 
3,78-3.95 (m, 16H), 5.02 (d, 8H), 7.30-7.62 (m, 32H); ESI- so 
MS: 1477 (M--2H)2··. 

EXAMPLE 13 

The preparation of thi~ compound by a $imibr metb.od has 
been published previously: J. Chem. Soc., Chem. Commun., 
203 (1993). 

EXAMPLE 14 

6-Per-deo:<y-6-per(N-methylarr1idmuethy!)thio-y
cyc.lodextrin 

0 

s,JN,,.,cH, 

~
9

0 l 
0 

I 
H 0 

I o 
H 

To a stirred solution ofN,methyimercaptoacetamide (0.58 
g, 10 eq) i11 DMF (30 ml) under nitrogen was added 60'!1, 
sodium hydride dispersed in oil (0.22 g, 10 eq) portion-wise 
over 30 min. The mixture was stirred at room temperature for 
30 minutes. Per-6-deoxy-6-per-bromo-y-cyclodextrin (1.0 g) 
was added and t11e mixture heated to 60-70° C. for 48 h. The 
mixture was allowed to cool to room temperature :md 

6-Per•deoxy•6•per(2-hydroxyethyl )thio-y-cyclodex
trin 

55 quenched by addition of water (20 ml) before evaponiting to 
a low volume. The residual solution was poured onto ethanol 
(100 ml). The solid form<..>J was collected by iiltratiou, di,
solved in water(200m.l)anddialysd(1,fWCO .1000), chm1g• 
ing the external water four times. The internal solution was 

60 evaporated to h1w volume atid poured outo ethanol (100 rnl). 
The precipitate was collected by filtration a11d dried t1nder 
vacuum to afford the title compound (0,55 g) as a white solid. 

1H NMR (400 MHz; D20) 6 5.29 (8H, d, J 4.0 Hz, 1-H), 
4.10 (8H, br t, J 9 .6 Hz, 5-H), 4.05 (8H, t, J 9 .8 Hz, 3-H), 3 .83 

55 (8H, dd, J 10.0, 3.6 Hz, 2-H), 3,74 (SH, t, J 9.2 Hz, 4-F!), 
3.58-3.49 [16B, AB system, SCH2C(O)NHCH,J, 3.36 (8H, 
br d, J 12.8 Hz, 6•H), 3.07 (8H, dd, J 14.0, 8.4 Hz, 6-H), 2.94 
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1s
(24H, s, SCH, C(ONHCH,); m/z (electrospray) 1991.7 for
[MAH], calculated for C,.H, gN,Sy0.) M 1992.54.
EXAMPLE 15
6-Per-deoxy-6-per(2-carboxypropy Dthin-y-cyclodex-
trin, Sodium Sait
Sodium hydride (66% in olf (0.44 2) was added to methyl
J-muercapto-2-methyl-propionate (1.474 g; J. Med. Chem.
1954, 1159) in dimethyHormamide (25 ml). After 30 minutes
per-6-deoxy-per-6-bromo-y-cyclodestrin (2.25 2), dissolved
in dimethyHormamide (25 mf}, was added. A crystal of
sodium jodide wae added and the mixture heated at 75° C.
overmight, The solvent was distilled off and the residue crys-
tallised from methanal to give the methyl ester (1.3 g). Mass
spec. (M~H) 2224;
‘EE NMR (digo D,): 6 1.41 (4, 248, 2.68 (m, 16H), 2.80
(im, 16H}, 3.00 (m, 8H}, 3.61 (3, 241), 3.79 Gn, BED, 4.95 ,
SH).
This product was then stirred overnight with sodium ;
hydroxide solution (ML. 13 ml). The resulting mixture was
Bltered, dialysed to neutrality, and evaporated to dryness io
give the ttle compound (1.13 g). Mass spec. (M-H) 2112: 1H
NMR (D20): 8 1.45 (d, 24ED, 2.5 dm, SED, 2.65 Gn, 8H),
2.8-3.1 (m, 24H), 3.65 (1653, 4.0 On, 164}, 3.2 (s, SH).
EXAMPLE 16
6-Per-deoxy-6-per(3-carboxypropyNthic-B-cyelo-
dextrin, Sodium Salt
CO Na
Per-G-deoxy-per-G-brome-B-cyciodextrin @.25  g},
methyl-4-mercaptobuivraie (1.7 @: Tetrahedron 1998, 2652},
cesjum carbonate (4.24 g) and dimethyviformamide (25 mi}
were stlired and heated together for three days. The mixture
was cooled, poured into water and filtered. The sotd was
washed with methanol and dried (2.1 g}. This was stirred
overnight with sodinm hydroxide sohition (M, 21 mi), Altered
and the filtyate dialysed to neutrality. This was evaporated to
dryness giving the title compound (1,7 2}. Mass Spec. (M-H}
46
1848.8, 4ENMR (D0): 8.1.75 Om, 16H), 2.15 (im, 168), 2.6
dm, 16923, 2.85 (a, SED. 3.05 (an, 8H), 3.55 fm, 1933.87 fen,
16H), $.07 (3, BED.
$ EXAMPLE 17
- & Per-deoxy-d-per(2-sulfoethylthio-y-cyelodextrin,
Sodium Salt
if
SO Na
or
15 a
»
H fo
Bod
26
Aa Per-é-deoxy-per-6-thic--cycladextrin
Per-6-deoxy-per-6-bromo-y-cyclodexirin (20 gh, thiourea
(13.5 g) and dimethylformanide (100 nil) were heated
together for three days at 63° C. and then ethanolamine (20
23 mi was. added and heating continued for bvo hours. The
mixture was cooled, diluted with ice water and the product
separated by centrifuge. The solid was washed twice with
water and dried in vacuum at 65° C. giving the thiol (7.34 2).
Maas spec. (M-~H) 1424. 'H NMR (dmso D,}: 6 2.82 Gm,
BE), 3.20 (4, 8ED, 3.35 Gn, 16FT), 6.65 ( BUD, 7.75 & SED, 5.0
(s, SED.
B: é-Per-deoxy-6-per(2-sulfsethy lithio-y-cycladextrin,
Sodium Salt
The above per-thiol (1 g), 2-bromoethane sulphonic acid
sodium salt (1.42 ¢), cesinm carbonate (2.2 g} and dimethyl-
formaniude (10 m1} were stirred and heated overnight at 64°C.
Most of the solvent was evaporated under vacuum and the
residue dissolved in water, Sodium bicarbonate solution (3%
wiw, Sml) was added and the solution dialysed three times
with water. This solulinn was evaporated to dryness and the
residue dissolved in. sodium bicarbonate solution (10 mi),
dialysed and evaporated as before. This process was repeated,
the resulting solid was dissolved in a small volume of water
and the product precipitated with methanol. This was dis-
agived in water and evaporated to dryness giving the title
ecaopound (1.18 2).
4ENMR (DO): 8 3.9 (m, 2450, 3.2 (m, 248), 3.55-3.65
fm, 16H), 3.9 (ma, BH), 4.65 (m, 8H), 3.15 G, BED.
40
ka
$0 BA AMPLE 18
6-Per-deoxy-6-per(2,2-di(hydroxymethyl )-3-hy-
droxy-propylithio~y-cyclodextin
as
Oy
ALA
OH
64]
is
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(24H, s, SCH2C(O)NHCHJ; m/z (dectxospray) 1991.7 for 
[r-,I-FW, calculated for C7i·\;,0N8S~O,i,) M 1992.54. 

EXAivf.PLE 15 

6-Per-deoxy-6-per(2-carboxypropyl)thio-y-cydodex
trin, Sodium Salt 

Sodinru hydride (6Qf!,,(, in oil) (0.44 g) was :idded to methyl 
3-mercapto-2-methyl-propionate (1.474 g; J, Med. Chem., 
1994, 1159) in dimethy1fonnamide (25 ml).Af'ter30minutes 
per-6-deoxy-per-6-bromo-y-cyclodextrin (2.25 g), dis~o1ved 
in dimethylformamide (25 ml), was added. A crystal of 
sodium iodide was added and the mixture heated at 75° C. 
overnight T11e solvent was distilled off and the rc,idue crys
ta11isd from methanol to give the methyl ester (1.3 g). ·Mass 
spec, (M-H) 2224; 

1H NMR (drnsn De.): o 1.41 (d, 24H), 2.68 (tn, 16H), 2.80 
(m, 16H), 3.00(m, 8H), 3.61 (3, 24H), 3.79 (m, 8H), 4.95 (s, 
SH). 

This pmduct was then stirred over.night with sodium 
hydroxide solution (M, 13 ml). The re;;ulting rni:,;.ture wa, 
filtered dialvsed to neutrality, and evaporated to dryness to 
giveth~ title;ompound (1.13 g).1\-iass spec. (M-H) 2112; 1H 
NMR (D2O): o L15 (d, 24H), 2.5 (rn, SH), 2.65 (m, SH), 
2.8-3.1 (m, 24H), 3.65 (16H), 4,0 (m, 16H), 5.2 (s, 8H). 

EXAMPLE 16 

6-Per-di.."f)Xy-6-per(3-carboxypropyl)thlo•P•cyclo• 
dextrin, Sodium Salt 

s...___/""..,___...,/C02Na 

() \ 

~ 
o I 

I o 
rr 

Per-6-deoxy-per-6-bromo•P•cyclodextrlu (2 .25 g), 

l.O 

L5 

lO 

16 
1848.8. 1H HMR (D1O): 51.75 (m, 16H), 2.15 (m, 16H), 2.6 
(m, 16H), 2.85 (m, 8H), 3.05 (111, 8H), 3.55 (m, 16H) 3.87 (m, 
16H), 5.07 (s, 8H). 

EXAl\1PLE 17 

6-Per-deoxy-6-per(2-sulfoethyl)thit,•y-cyclodextrin, 
Sodimn Salt 

A: Per-6-deoxy--per•64hio-y-cyclodextrin 
Per-6--deoxy-per-6-bromo•y-cyclodextri11 (20 g), thfourea 

(13.5 g) and dimethylformamide (100 ml) were heated 
together for three days at 65" C. aud then ethauolamine (20 

·,< ml) was added and heating continued for two hours. The 
mi~l,ire was cooled, diluted with ice water and the product 
separated by centrifuge. 'Ihe solid was washed twice with 
water and dried in vacmun at 65 ° C. giving the thiol (7 .34 g). 

Mass spec . (M-H) 1424. 1H NMR (dmso D0): o 2.82 (m, 
,o 8H), 3.20 (d, 8H), 3.35 (m, 16H), 6.65 (t, 8B), 7.75 (t, 8H), 5.0 

(s, 8H). 
B: 6-Per-d<?.oxy-6-per(2-sulfoethyl)thio-y-cyclodextrin, 
Sodium Salt 

The above per-thiol (1 g), 2-bromoethune su1phonic acid 
35 sodium salt (1.42 g), cesium carbonate (2.2 g) and dimethyl

fonnamide (10 ml) were stirred and heated overnight at 64° C. 
Most of the solvent was evupm:ilti.d under vacuum and the 
residue dissolved in water. Sodium bicarbonate solution (5%, 
w/w, 5 ml) was added and the solution dialysed three times 

¥l with water, This solution was evaporated to dryness and the 
residue dissolved in sodium bicarbonate solution (10 ml), 
dialysed and evaporated as before. This process was repeated, 
the resulting solid was dissolved in a small volume of waler 
and the product precipitated with methanol. 'This was dis-

45 solved in water and evaporated to dryness giving the title 
compound (lJ 8 g). 

50 

55 

1H N1v1R (020): E, 3,9 (m, 24H), 3.2 (n1, 24H), 3.55-3.65 
(m, 16H), 3.9 (m, 8H), 4.05 (m, SH), 5.15 (s, 8H). 

EXAMPLE 18 

6-Per-deoxy•6•per(2,2-di(hydroxymethyl)-3-hy
drnxy-propy1)thio-y-cyclodextu1 

methyl-4-mercaptobutyrate (1.7 g; Tetrahedron 1998, 2652), 60 

cesium carbonate (4.24 g) and dimetb.ylformarnide (25 ml) 
were stim,;,cl. and heated together for three days. The mixture 
was cooled, poured into water and filtered. The solid was 
wash{.,ct with methanol and dried (2.1 g), Thls was stirred 
overnight with sodium hydroxide solution (M, 21 mJ), filtered 6S 

and the filtrate dialysed to neutrality. This was evapQrated to 
dryness giving th!.;'. litlecompound (1.7 g), Mass Spec. (M--H) 
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Per-6-deosy-per-6-thio-y-cyclodextrin (500 mg: Example
17), 3-bromo-2,2-dibydroxy-methylpropanol (670 mg),
cesium carbonate (350 mg} and dimethyiformamide (10 ml)
were heated and stirred for 35 days at 65° C. until analysis by
LCMS showed conversion to the required product. The mix-
ture was evaporated to dryness, dissolved in water, dialysed
against water, evaporated: io low, volume and precipitated
with acetone, Drying under vacuum gave the title compound
(350 mg).
Mass spec. FIA (M-H} 2369. (HNMR (13,0): 4 2.84 (m,
168}, 3.15 Gm, SH), 3.24 (im, 81), 3.69 (s, 641, 3.85-4.19
On, 16H), 5.25 és, BH).
BAAMPEE 19
6-Per-deoxy-G-per(3-(tetrazol-3-y)propy]ithio~y-
eyclodextrin, Sodium Salt
Per-6-deoxy-per-6-thio-y-cyclodextrin (1 g}. 4-bromobu-
tyromitdle (1 g), cesimm carbonate (1 g} and dimethyHormm-
mide (10 nal) were stirred together at 60° C. overthe weekend.
The mixture was cooled, water added and the precipitate
separated by centrifnge. After washing and drying the per-
butyronitrile (1.4 2} was obtained. This product (1 g), sodium
szide (1.3 g), tethylamine bydrochloride (2.8 9) and dim-
ethylformanide (13 mi) were stirred and heated together for
7 days at LOU? C. The mixture was cooled, diluted with water,
acidified and the precipitated Altered off. This was washed
with water, sodicated with methanal, separated by centrifuge,
dried and dissolved in sodium hydroxide solution (M, 10 ml},
filtered and dialysed to neutrality. This solution was evapo-
rated to dryness fo give the ttle compound (600 mg). Mass
spec. (M-2H) 1152.8.
“HNMR (0,0); 6 1.95 @a, 16H), 2.55 (m, 168), 2.85 Gn,
2441}, 3.05 (d, BED, 3.5 (m, 8H}, 3.6 (mn, BED, 3.9 fm, 16ED,
5.06 (a, SED.
BALAMPLE 20
Reversal of Newamuscular Blockade in
Anaesthetized Guinea Pigs in vivo
Male TDunkin-Hartley guinee pigs (bodyweight: 600-900
g) were anaesthetized by ip. administration of 10 mg/kp
pentobarbitone and 1000 myg/ke urethane. After tracheotomy,
the animals were artificially ventilated using a Harvard small
animal ventilator. A catheter was placed into the carotidartery
for continuous monitoring of arterial blood pressure and the
taking of blood samples for blood gas analysis. Heartrate was
derived from the bload pressure signal. The sciatic nerve was
stimulated (rectangular pulses of 0.5 ms chration at 108 (0.1
Hz) intervals at a supramaximal voltage, using a Grass S88
Stimulator} aad the force of M. gastrocnemins contractions
was measured using a Grass FTOS force-displacement trans-
ducer, Contractions, bload pressure and heart rate were
hay
20
30
a0
63
18
recorded on a multichannel Grass 7D recorder, Catheters
were placed in both jugular veins. One catheter was used for
the continucus infusion of a neuromuscular blocking agent.
The infision rate of the nenromuscular blocking agent was
increased until a steady-state block of 85-90% was obtained.
The other catheter was used for administration of increasing
doses of the reversal agent. During continuous infusion of the
neuromuscular blocking agent, single doses of increasing
concentration of reversal agent were given. At the end of the
experiment, the measured force of muscle contractions was
plotied against the concentration of reversal agent, and using
vepression analysis techniques, the 50% reversal concentra-
ton was calculated. Results for the reversal of the neuromus-
cular block, induced by the muscle relaxant rocuronhian bro-
mide (Rec), by the 6umercapto-cyclodexirin derivatives of
Examples 1-19 are presented in Table L For comparison, the
reversal activity of the parent compounds §-cyclodextrin and
y-cycladextria are inchided as well.
TABLE 1
Dose (Dap, panel - kg!) producing 30% seversal of steady-state
heunotiseular block in anaesthetized guiea pigs and conceatration
at maminim reversal,
Ya max reversal
EBeo, at cone.
Compound peapi+ ke? (urant~ kav’
y-oytlodextrin ty-CD} 4 104 {47}
p-cyelodextrin @-CD) 20 93 {£1
&-mono-deaxy-6-mano-(4-carbonypheny]}- $943 182 (8.03
thio-y-cysiodextrin, Na salt (example 1}
é-inono-deony--mone-(2-carboxypheayi 1.38 92 (11)
thic-y-cyclodextrin (exemple 2
é-per-deoxy-6-per-(3-carboxyphemyiithio-y- O.28 202 (1.28)
cyclodextrin (exanyole 3}
§-por-deaxy-6-per-(i-carboxyetly ith ico-y- 11.09 7 (6.533
eyclodentzin, Na gait (example 4}
&-per-deiny-5-per-{S-carboxypenty[ithio-y- O74 FR (2.38)
ovclodextrin, Ma salt fexariple 33
&perdaoxy-d-per -cachoxyptopylithic-y- 0.09 108 (0.48)
cyclodextrin, Na galt (example 6}
&-perdeoxy-§-por-cacboxvenetby thin O21 8B (1.923
cyclodextrin, Ma salt (example 7}
d-peydeoxy-6-ner-(d-carboxypheny! jthio~y- O10 RS (CL.48)
cyclodextrin, Na galt (example $)
6-per-deony-&-per{(4-carboxyphenyimethy))- O43 130 (8.305
J thic-y-gyclodextrin, Na salt (exansple 9}
é-pemdeuxy-6-per-(3-amidepropyljthio-y- 0.47 $4 (33)
cyclodextrin fexarmple 1
é-perdeoxy-6 (3-hydroxy-J-one-ponty|}- 47 o2 12.8)
thio-y-cyolodextrix (example 13)
§-per deoxy--par{(2Q2 carbonybunzoyl}- 0.085 85 (0.483
amingjethyi}-thio-y-cyelodextan, sodiun
salt (example 12}
S-peydeony--per- {hydrox yethe lithic 0.20 G8 (2.0)
cyclodextrin (example 13)
é-perduoxy-S-per-ON -mechy lamideme&thyh- id4 io (73
thic-y-cyclodextrin (example 14}
b-per-deony-4-per(Z-carbosypropylithio-y- 10 HS (0.48)
cyclodextrin, socium salt. (example 13)
f-per-deoxy-G-pier-(3-carboxypropylthio-f- ag
cyclodextrin, sodium salt (exermmle 16)
100 3.2)
é-perdeony-d-par-(2-sulfvethylithio-y- LOSS id6 (1.7)
cyclodextrin, sodium salt (example 173
é-perdeoxy-4-per-(2,2,dithydroxymetby!i- 28 43 (3.9)
S-hydroxy-propytithio~y-oyclodexivin
foramiple 123
é-per-dens sn{3-fbereszol-S-yth}- 0.22 $09 {1.2}
ovelodextrin, sodium salt
femanvale 19)
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Per-6-deoxy-per-6-thio-y-cydodextrin (500 mg; Example 
17), 3-bromo-2,2-dihydroxy-methylpropanol (670 mg), 
cesium carbonate (550 mg) and dimethyifonnamide (10 ml) 
were heated and stirred for 35 days at 65" C. untJl analysis by 
LCMS showed conversion to the required prodncl. The mix
ture was evaporated to dryness, dissolved in water, dialysed 
against water, evap,mited io .low, volume and precipitated 
with acetone. Drying under vacuum gave the title compound 
(550mg). 

Mass sp, .. 'C. FIA (rvf-H) 2369. 1B NMR (D,0): 6 2.84 (rn, 
16H), 3.15 (m, 8H), 3.24 (m, 8H), 3.69 (s, 64B), 3.85-4,19 
(m, 16H), 5.25 (s, 8H). 

EXAMPLE 19 

6-Per-deoxy-6-per(3-( tetm.zol-5-yl)propy I )thio-y • 
cyclodextrin, Sodium Salt 

Per-6-deoxy-per-6-thio-y-cyclodextrin (1 g), 4--bromobn
tyronitrile (1 g), cesium carbonate (1 g) and dixnethylfonna
mide (10ml) were stirred together.at 600 C. over the weekend. 
The mixture was cooled, water added and the precipitate 
separated by centrifuge. AJ:'ter washing and drying the per
butyrouitrile (1 Ag) was obtained. This product (1 g). sodh.im 
azide (.1.3 g), triethylamine hydrochloride (2.8 g) anc! dim• 
ethylfomuimide (13 ml) were stirred and heated together for 
7 days at 100° C. Thentixture wascook<l, diluted with water, 
acidified and the precipitated filten.0. off. TI1is wt~s washed 
with water, sonicated with methanol, separated by centrifuge, 
dried and dissolved in sodium hydmxide sol u tio.n (M, 10 ml), 
filtered and dialysed to neutrality. This solution was evapo
rated to dryness to give the title compound (600 rug). Mass 
spec. (M-•2H) 1152.8, 

'H N'MR (D20); 8 1.95 (m, 16H), 2.55 (m, 16H), 2.85 (m, 
24H), 3.05 (d, 8H), 3.5 (ill, 8H), 3,6 (m, 8H), 3.9 (m, 16H), 
5.06 (s, 8H). 

EXAMPLE20 

Reversal ofNenronrnscular Blockade in 
Anaesthetized Guinea Pigs in vivo 

Male Dunkin-ffartley guinea pigs (bodyweight: 600°900 
g) were anaesthetized by Lp. administration of 10 mg/kg 
pentobarbltone and 1000 mg/kg urethane. After tracheotrm.1 y, 
the animals were mt.Hkia.Hy ventilated using a Harvard small 
auir.o.al ventilator. A catheter was placed into the carotid artery 
for continuous monitoring of nrterial blood pressure and the 
taking ofblood sampks for blood gas analysis. Heai.trnte ,vas 
derived from the blood presmre signal. The sciatic nerve was 
stimulated (rectangular pulses of0.5 ms duration at 10 s (0.1 
Hz) intervals at a supramaximal voltage, using a Grass S88 
Stimulator) and the force of M. gastrocnemius contraction, 
was measured using a Grass FT03 force-displacement trans
ducer. Contractions, blood pressure and heart rate were 

18 
.recorded on a multichannel Grass 7D recorder. Catheters 
were placed in both jugular veins. One catheter was used for 
the continuous infusion of a nemomuscular blocking agent. 
The infusion rate of the neuromuscular blocking agent was 
increased until a steady-state blockof85•90'h, was obtained. 
11,e oilier cailieter was used for administration of increasing 
doses of the reversal agent. During continuous ird'nsion nfthe 
neuromt1scular blocking agent, single doses of increasing 

10 
concentration of reversal agent were given. At the end of the 
experiment, the measured force of muscle contraction, w/!S 

plotted against the concentration ofreversal agent, ,ind using 
regression analysis techniques, the 50%, reversal concent:ra
tion \Vas calculated. Result~ for the reversal of the neur<>mlls-

15 culs.r block, induced by the muscle relaxant wcurouium bro
mide (Roe), by the 6-mercapto-cyclodextrin derivatives of 
Examples 1-19 are presented in Table L For comparison, the 
reversal activity of the parent compounds f3•cyclodextrin and 
y-cyclodextrin are included as well . 

20 

TABLE l 

Dose (ED,0, 11mc,l · kg"1) rrnducing 50% tovrnsol of.steady-stc:te 
.i:..ceuromuscu~ar bioc-k l._.,_ am1e:sthet.i2ed guh-i.e:1 pig$ aud ccmce.a.tratior: 

at mrunim11.L11 reversaL 
2.5 

Compound 

y-cyclndextrin (y-CD) 
30 j,-cydodcxtrin (j,-CD) 

6-mono-deoxy-6-mono-(4-carbo~wilenyl)
thio•y-qc!odextrin, Na sa!t (example l) 
O~mono~deoxy~6~mono~(2~,:arboxypheHy1)~ 
thic-y-c.·ydodextrin (exMnple- 2) 
6-por,deo:<y .. 6"p"r·('.l-cru-boxyphenyl)t¾io-y-

35 c-1clo&mrin (e:>:ampk 3) 
6-pe.1:-deoxy-6-per-(2-eari:mxyethyt)thlo~y~ 
0dodex!:l'in, Na sdt (ex.mpk 4) 
f.i .. per-det1xy-6-pet-(S-carboxypenty!)thio-y
cyclodextrln, Na sait (example S) 
o.,per,--cieoxy~6-per-{1 -caJ.'boxyptopyl)thio-y-

40 cydode:xtrin, Na sa!t (example 6) 
6-per-deoxy-6-pet-ca.rboxymethy!thio-y
cydode,trin, 1'h s;,lt (examp!e 7) 
6-pw-deoxy-6-per-(4-cru:boxyphe:uyl)thio•'/
cyclodextrin, Nt1 saH ('txarnpk S) 
6-pet-<le<,xy-6-per-(4-cat,cxypherryimethyl)-

45 thic,-y .. cyd,,dextri.;7, Na salt (example 9) 
6-pe.t--deoxy-6-per-(3-runidopropyl)thk•-y~ 
1,,,-yclodextr~n (e:!i,mple 10) 
6-per-deoxy .. 6-per-(5-liydtcxy-3-oxa-pcntyJ)
thio-y~cycJodeJ::trin (exru-11:pie 11) 
6-per deow-6 .. per-[(2(2 cru·boxybenzoyl)-

50 wiillo)et.hyt}-t.b.io-y-cyciodextri.nI sodh.i.nl 
sa1t ( e-xamp le T2) 
6--per-de.:n-:r-6~per-(2-hydroxyethyi)fuio-y~ 
cyciodexr.dn (exru,1p!e 13) 
6-pe-t-d1:;iJxy~6~per~(N-meilly!runidomethyl)
thio•y-qc!odextrin (exill!p!e 14) 

5 5 ◊~pti•-dooxy-6-per-{2Acarb:::,x)':ptopyl}thio~·1~ 
cyciode~trin} sodium 3,iJt. {ex.::mple 15) 
6-per-deoxy-6•pet-(3-tarboxypropyl)tllio-J'}
cyciodextti.n. t;()dium salt (e>:S.'1iple 15) 
6.a.p¢r-deuxy--0-pe,t-(2~mlfoethyl)tfoo¥y
cydod2:ztl·i.u, £/Odium salt (::rxampie 17) 

60 6-p,;ntooxy-6-per-(2,2,di{hyd,oxyme,J:y!), 
;J .. hyclro:-;y.;prnpy1)thioAy-cyclcdext.rin 
(example i 8) 
6-pe;-deoxy-6Apr~r--{3y(tetrn:io{ .5 • yt}• 
propyl)thio--y-c,yclodextrill} sodium s;1lt 

65 
(?;)-;anI;)le 19) 

% max reversal 
ED50 at co1~t-. 

11.mnl · kg-' (pxrml · k,C') 

4 
20 
0.94 

1.30 

0.28 

0.74 

009 

0,21 

0.10 

0.!3 

0.57 

0.085 

0.20 

1.54 

0.10 

0.5 

0.0$5 

0.22 

104 
9} 

102 (8.0) 

93 (1 l) 

102 (US) 

97 (0.5.3) 

108 (OA8) 

88 (\.92) 

95 (0.48) 

100 (0.50) 

9-4 (33) 

92 (2JJ 

95 (0.48) 

96 (2..0) 

1G3 (0.48) 

100 (3.2) 

i06 (!.7) 

63 (4.9) 

109 (U) 
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What is claimed is:
LA 6-mercapto-cyclodextrin derivative having the general
foumula I
Formula 1
CH,OR
Ey eh me Rane
wherein wa is 0-7 and nis 1-8 and man=7 or 8:
Rois (Cy salkylene, optionally substituted with 1-3 OH
groups, or (CH,),-phenylene-(CH,),5
o and p are independently 0-4:
2 is COOH, CONHR,, NHCOR,, 80,08, POE,
O(CH, CH, ~O)--H, OH or tetragol-S-y1;
R, is Hor iC, ..jalkevk
R, is carboxyphenvl:
qis 1-3;
or pharmaceutically acceptable salts thereof; with the exchi-
aion of
6-per-deoxy-6-per-(2-hydroxyethylthin)-B-cycloden tring
6-mono-deaxy-6-mono-(2-hydroxyettiy ithio }-B -cyclo-
dextrin;
6-per-detsy-6-per-(2-bydroxyethylthio -y-cvelodextrin;
é-per-deony-6-per-(carboxymethylihis)-()-cyclodextrin,
6-mono-deoxy-6-mo0no-(carbuxymethylthic)-p-cyelo-
dextrin;
64,6B-ddeoxy-6A,6B-bist{o-carbuxypheny thio )-f-cy-
clodextrin;
64,6B-ddeoxy-bA,5B-bis(carboxymethythiod-f-cyclo-
dextrin and 6-per-decxy-6-per-(2,3-dilydroxypropy-
Ithio}-b-cyclodextrin.
2. The G«mercapto-cyclodextrin derivative according to
claim 1, wherein R, m and o are defined as in claim I and Xis
COOH or SO,OH); or a pharmaceutically acceptable salt
thereof.
3. The 6-mercapto-cyclodexirin derivative according to
clan 1, wherein m is 0; 4 is 8: Rois (C,..jalkylene or
(CH) -phenyleie-(Cli,}.: o and p are independently 0-4,
and X is COOG or SO,Of, or a pharmaceutically acceptable
salt thereof.
4. A G-mercapto-cyclodexttin derivative according to
claim 1 selected from the group consisting off
6-per-deoxy-6-per-{2-carboxyethy! thio-y-cyclodextrin;
G-per-deoxy-G-per-(3-carhoxypropyljthio-y-cyclodestria:
6-per-deoxy-6-per-(4-carboxyplenylthin-y-cyclodextrin;
é-pex-deony-6-per-(4-carboxyphenyimethy)ihio-y-cyclo-
dextrin;
6-per-deoxy -6-per-(2-varboxypropythio-~y-cyclodextria;
and
6-per-deoxy-6-per @-sulfoeth yi thio-y-cyclodextrin:
or 2 pharmaceutically acceptable salt thereal.
29
§. A pharmaceutical compasition comprising a 6-mer-
capto-cyclodextrin derivative having the genoral formula ]
5 Formizla I
CHLOR
CHy—~-S—R—N
iG
wherein m is 0-7 and nis 1-8 and mee7 or &;
R is (C. sjalkylone, optionally substituted with 1-3 OH
groups, or (CH,),-phenylene-(CH,},;
o and p are independently 0-4;
% is COOH, CONHR,, NHCOR,, SO,OH, POCOH).,,
OfCH,--CH, aH, OF or tetrazel-S-y1,
R, is Hor (Cys ialkyh
R, is carboxypheny!;
q is 1-3;
ora pharmaceutically acceptable salt theren!, with the exelu-
sion of
é-per-deoxy-6-per-(2-hydroxyethylthio)}-f-cyclodextrin;,
6-mono-deoxy-6-mono-(2-hydroxyethylthio }-6 -cyclo-
dextrin:
G-per-deoxy-6-per-(2-hydrozyethy lihio -y-cyclodextrin,
6-per-deoxy-6-per-(carboxymethylthio)-p-cyelodemtrin;
6-mono-deoxy-6-rmono-(carboxymeth ylthio}-f-cycla-
dextrin:
6A4,6B-dideoxy-6A4,63-his((o-carboxypheny)thie)-B-cy-
elodextrin:
SA4,6B-dideoxy-6A,6B-bis(carboxymethylihiol-j-cyclo-
destrin and 6-per-deoxy-6-per-(2,3-dilydroxyprapy-
lthio)-f-cyclodextrin, in admixture with pharmacerti-
cally acceptable auxilieries.
6. A kit for providing neuromuscular block and tis reversal
comprising (a) a neuromuscular blocking agent, and (b} a
6-meércaplo-cyclodexirin derivative acearding to the general
forniula 1
kS
26
34
Formula]
as
34
wherein m is 0-7 and n is.1-8 and min? or 8;
Rois (C,_ alkylene, optionally substituted with 1-3 OF
groups, or (CH) -phenylene-(CH);
oand p are independently 0-4; :
X% is COOH, CONER,, NHCOR,, 80,08, POCA),
— OCR CHO) El, OH or tetrazal-S-yh;
R, is Hor (C,_alkvh
R, is carhoxyphenyl;
qis 1-3;
ara pharmaceutically acceptable salt thereof.
7. The kit according to claim 6, wherein the neuromuscular
blocking agent is selected from the group consisting of rocu-
TOnRIM, VECUrbitium, pancurenium, rapacuroninm, mivacu-
rium, (cislatracurium, tubocurarine and suxamethoniua.
63
Copy provided by USPTO from the PIRS Image Database on 02-27-2020
MRK-BRD000000014
*

Appx00069

US RE44,733 E 
19 

What ls claimed is: 

l, A 6-mercapto-cyclodextrin derivative having the genern! 
formula I 

h.mnu!aI 

wherein mis 0-7 and n is 1-8 and m+n=7 or 8: 

R is (C1 ,5)alkylene, optionally substituted with 1-3 OH 
groups, or (CB:;)~-phenylene-(CH,\,; 

o and p are independently 0-4; 

X is COOT-I, CONHR1, NHCOR2 , SO2OH, PO(OHh, 
O(CI:t--CH2- 0),r -H, OH or tetrazol-5-yl; 

R1 is Hor (C1_3 )alkyl; 

lli 

15 

20 

20 
5. A pharmaceutical composition comprising 11 6-mer

capto-cyclode;,:Jrin derivative having the general formula 1 

Fcnmnta! 

wherein mis 0-7 and n is l ·8 and m+rro"'i or 8; 
R is (C 1_0)afl-ylene, optionally substituted with 1-3 OH 

groups, or (CH2)o-phenylene-(CH2)P; 
o and p are independently 0-4; 
X is COOH, CONHR,, N1:1COR2, SO})H, PO(OH)2, 

O(CHz'"""CH2,,,,,.fJ}r·,,H, OH or tetrazo!-5,,yl; 
R1 is Hor (C1_3 );alky1: 
R2 L carboxyphenyl; 
q is 1-3; 

or a pharmaceutically acceptable salt thereof ,vith the exclu
sion of 

R2 is carboxyphenyl; 25 6-per-deoxy-6-per-(2-hydroxyethyl thio)-f,-cyclodextrin; 
q is 1-3; 

or phannaceutically acGeptable salts thet<-'Of; with the emlu
sion of 

6-per-deoxy-6-per-(2-hydroxyethylthio)-/)-cyclodextrin; 

6-rnono-deoxy-6-rnono-(2-hydroxyethylthio )-13-cydo-
dextrin; 

6-per-deoxy-6-per-(2-hydroxyethylthio )-y-cyclodextrin: 

6-per-deoxy-6-per-(carboxymethylthi,1)-[1-cyclodextrin; 

6-mono-deoxy--6--mo110-(carboxyrnethylthio)-~-cyclo-
dextrin; 

35 

6-mono-deoxy-6-mono-(2-hydroxyethylthio )-P-cydo-
dext1in; 

6-per-deoxy-6-per-(2-hydroxyethy lthio )--1-cyclodextrin; 
6-per-deoxy-6-per-(carboxyrnethylthin)-fl-cyclode:drin; 
6-mono-deoicy-6-mono-( carboxymeth ylthio )-[1-cyclo-

dextrin; 
6A,6B-dideoxy• 6A,6B--bis((o-carboxyphenyl)thio)•B"c:y

dodexirin: 
6A,6B-dideoxy-6A,6B-bis(carboxymethylthiol)-j3-cyclo

dextrin and 6-per-deoxy-6-per--(2,3-dihydroxypropy
lthioHkyclodextrin, in adJ:nixture with pharr.naceuti
cally acceptable auxilllaries. 

6A,6B-d:ideoxy-6A,6B-bis(( o-carboxypheny 1 )tluo H-cy
clodextrin; 

6A,6B-dideoxy-6A,6B-bis( carboxymetltylthio!)-~ -cydo
dextrin and 6-per-deoxy-6-per-(2,3-dihyclroxypropy
lthio )-p-cyclodextrln. 

6, A kit for providing neuromuscular block and its reversal 

40 
comprising (a) a neuromuscular blocking agent, and (b) a 
6-mercaplo-cyclodexlrin derivative according to the general 
formula I 

1- 1be 6-mercapto-cyclodextrin derivative according to 45 

claim 1, whereinR, rnandn aredefinedas in claim 1 and Xis 
COOH or S0/JH; or a _pharmaceutically acceptable salt 
thereof. 

3. Ille 6-mercapto-cyclodextriu derivative according to 
50 claim l, wherein m is O; n is 8; R is (C1 .. 6)dkylene or 

(CF!2 \,-phenylern>(CHJ> o and p are independently 0-4; 
and Xis COOB or SO:PU; or a pliarmaceutica!ly acceptable 
salt thereuf 

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

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

6-per-deoxy-6-per-(3-carhoxypropyl)thlo-y--cyclodextrin: 

6-per-deoxy-6-per-(4-carboxyphenyl)thio 0 y-cyclod.extrin; 60 

6-per-deoxy-6-per-( 4-Garboxyphenylmethyl)thio-y-cyclo
dextrin; 

Forn:iuhl 

wherein mis 0-7 and n ls 1-8 and m+n=7 or 8; 
R is (C1 ,,,;)a11.yle.ne, optionally substituted with 1-3 OH 

groups, or (CHi)0 -phenyleue-(CI-i_)~; 
o and pare independently 0-4; , 
X is COOH, CONHR 1, NJ-ICOR2 , SC\OF!, PO(OH)2 , 

O(CHr-£H2 ----0)q-H, OH or tetrnzol-5-yl: 
R1 is H or (C\,,)al1.7l; 
R2 is carboxyphenyl; 
q is 1-3; 

or a pharmaceutically acceptable salt thereof. 6-per-deoxy-6-per-(2-carboxypropyl)thfo-y-cyclodextrin; 
and 

6-per-deoxy--6--per-(2-sulfoethyl)thio-y-cyc:Jodextrin; 

or a ph,mnaceutically acceptable ~alt thereof. 

7. The kit according to claim 6, 1vherein the neurornuscular 
65 blocking agent is selected from the group consisting of rocu

ronlum, vecuronium, pancuronium, rnpacuronium, mivacu-
rium, (cis)atracurium, tnboctirarine ,md ;;uxarnefurmium. 
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8. The kit according to claim 6, wherein the nenromuscular i3. A pharmaceutical composition comprising 6-per-
blocking agent is recuconium. deoxy-6-per-(2-carboxpethylithio-y-cyclodesirin, or a phar-
maceutioally acceptable sult thereof, and a pharmaceutically
suitable auxiliary.
if. 4 pharmaceutical composition comprising 6-per-
deoxy-6-per-(2-carboxyetindibhio-y-cyelodestrin, — sodium
salt, aad a pharmaceutically suitable auxiliary.
13. A kit jor providing neuromuscular block and its rever-
sal comprising (a) a neuromuscular blocking agent, and (0)
b-per-dioxy-6-per-(2 -carbosyethyhihia-y-cpcladexirin, ar a
pharmaceutically acceptable salt thereof.
18. A dat for providing neuromuscular block and ts rever-
sal comprising (a) @ neuromuscular blocking agent, and (b)
6-per-deoxy-6-per-(2 -carboxpethyt thio-y-cycelodexirin,
soddizine salt.
17, The kit according te claim 15, wherein the neuromus-
cular blocking agent is selected from the group consisting of
rocuronium, vecuroniuin, paneuronium, rapacurontun,
mivacurium, {cijatracarium, tubocurarine and saxametho~
nim.
i& The iit according to claint 13, wherein the neuronnis-
cular blecking agent is rocurontum.
19. The kit according te claire 13, wherein ihe neuromus-
cular blocking agent ip vecuronium.
20, A method for reversal of drug-induced neuromuscidar
block in a sutgect, which comprises parenterally administer-
ing to said subject an effective amount af d-per-deoxy-6-per-
(2-carboxyelyl thio-y-cvcladextrin, or a pharmaceutically
acceptable salt thereof.
2i A method for reversal of deug-leduced neuromuscular
block in a subject, which comprises parenterally administer-
ing to said subject an effective amount of 6-per-deoxy-6-per-
(2-carbosyetlylithin-y-cyclodextrin, sodhum salt.
@. A method for reversal of drug-induced nenromuscular
block ln a patient, which comprises parenterally administer-
ing to said patient an effective amount ofa 6-inercaptocyelo-
dextrin derivative according to the general formula I
tas
Fornaula I
wherein pis 0-7 and nis 1-8 and m4n=7 or 8;
Ris (C,_ alkylene, optionally substituted with 1-3 OF a,
groups, or (CH), -phenylene-(CH,),;
o and p are independently 0-4;
X is COOH, CONHR,, NHCOR,, SO,OH, POCOR.,
O(CHL, CHO, OFF or tetragol-3-h;
R, is Hor (0, )alky);
R,, is carboxyphenyl;
gis id;
or a pharmaceutically acceptable salt thereof
10. The Kt dcconding to claint 5, wherein ihe neuronncset-
lar blocking agent is vecuronium. uo
il. 6-Per-deoxp-6-per(2-carboxvetylithio-y-cyelodex-
tein, or a pharmaceutically acceplable salt thereof.
12. 6-Per-deosy-6-per-(2-caurboxpethylthio-y-cyciodes-
trin, sodiam salt a
ia
Sate
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8. The kit according to chim 6, wherdn the neuromuscular 
blocking agent is rocuronium. 

9. A method for reversal of drug-induced neuromuscular 
block in a patient, which comprises parenterally ad.minister
ing to said patient an effective amount of a 6-ruercaptocyclo• 
dextri11 derivative according to the general formula r 

Fonnu.bI 

wherein m is 0-7 and n is 1-8 and m+n=7 or 8; 

22 
13. A pharmaceutical composition comprising 6-per

deo.q-6-per-(2-carboxyethyl)thio-y-,._ycfodexirin. or a phar-
maceuHcally acceptable salt theN!-0/; and a pharmaceutically 
suitable auxiliary. 

14. A pharmaceutical composiiion comprising 6-per-
deoxy-6-per-(2-carboxyethyt)thio-y-cyclode;,·trin, sodiun, 
salt, Md a pharmaceutically suitable a4xiliary. 

15. A kit for providing neuromuscular block and its rever
sal comprising (a) a neuromuscular blacking agent, and (b) 

10 
6•per-deoxy-6-per-(2•carbo.:,;yr:thyl)thio-y-cyclodextrin, or a 
pharmaceutically acceptable salt ihereqf 

16. A kit}or providing ru:uromuscular block and its rever
sal comprising (a) a neuromuscular blocking agent, and (b) 
6-per-deoxy-6-per-(2-carbo~rethyl)thio-y•cyc!odextrin, 

15 
sodium salt. 

17. 11ie kit accotding to claim 15, wherein the neuromus
cular blocking agent is selectedfrom the group consisting of 
rocuronium.. vecur,mium, pancuronium, rapacuronium, 
ndvacurium, (cis)atracurium, tubocurarine and suxametho-

R is (C1 _6)alL-ylene, optionally substilllted with 1-3 OH 20 
groups, or (CH,\-phenylene--(CH,,)p; 

nium. 
JS. The kit according to claim 15, wherein the neuromus

cular blocking agent is rocuronium. o and p are independently 0-4; 
X is COOI-I, CONHR1, NHCOR2, sopH, PO(OH\,, 

O(CH2---CH2-0t-H, OH or tetniz.o1-5-yl; . 
R1 is Hor (C ,.3)alkyl;' 
1\1 is carboxyphe11yl; 
qi, 1-3; 

or a phannaceutically acceptabk salt thereof. 
j 0. lhe kit according to claim 6, wherein the neuromuscu

lar blocking agent is vecuroniwn. 
11. 6-Per-deo,q-6-per-( 2-carboxyethyl)thio-y-cyclodex

trin, or a pharmaceutically acceptable salt thereof 
12. 6-Per-deox";-6-per-(2-carboxyethyf)thio•y-cyc!odex

trin, sodium salt. 

19. The kit according to claim 15, wherein the neuromus
cular blocking agent is vecuronium. 

25 
20, A method for reversal of drug-ind,~ced neuroniuscular 

block in a ,mbfect, which comprises parenterally administer
ing to nid subject an effective amount of 6-per•deoxy-6-per
(2-carboxyethy{)thia-"(·CYclodextrin, or a pharmaceuticafZy 
acceptable saii thereof 

30 
21. A metlwdjor reversal of drug-induced 1ieuronwsculm· 

block in a sulject, which comprises parenterally administer
ing to said subject an effective amoum of6-per-deoxy-6-per
(2-carboxyethyl)thio-y-9dodextn'n, sodium salt. 
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