
8360351

March 28, 2023

THIS IS TO CERTIFY THAT ANNEXED IS A TRUE COPY FROM THE
RECORDS OF THIS OFFICE OF THE FILE WRAPPER AND CONTENTS
OF: 

APPLICATION NUMBER: 17/352,892
FILING DATE: June 21, 2021
PATENT NUMBER: 11253572
ISSUE DATE: February 22, 2022

Celltrion Exhibit 1014 
Page 1



Celltrion Exhibit 1014 
Page 2

DocCode — SEQ.TXT

SCOREPlaceholder Sheet for IFW Content

Application Number: 17352892 Document Date: 06/21/2021

The presence of this form in the IFW record indicates that the following documenttype was received
in electronic format on the date identified above. This content is stored in the SCOREdatabase.

Since this was an electronic submission, there is no physical artifact folder, no artifact folderis
recorded in PALM, and no paper documentsor physical media exist. The TIFF images in the IFW
record were created from the original documents that are stored in SCORE.

SequenceListing

At the time of documententry (noted above):
e USPTO employees may access SCOREcontent via DAV or via the SCORE web page.
e External customers may access SCOREcontent via PAIR using the Supplemental Content

tab.

Form Revision Date: March 1, 2019
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Electronically Filed

PRELIMINARY

AMENDMENT

Under CFR 1115

Ades to:

Mail Stop Patent Application Group Art Unit To Be Assigned
Commissioner for Patents To Be Assigned

P.O. Box 1450 Title: “Use ofa VEGF Antagonist to Treat Angiogenic
Alexandria, VA 22313-1450 Eye Disorders”

 
Sir:

Prior to the examination of the above-referenced application on the merits, please enterthe

amendments below.

Amendments to the claims begin on page2.

Remarksbegin on page 7.
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Atty Dkt. No.: REGN-008CIPCON10
USSN: To Be Assigned

AMENDMENTSTO THE CLAIMS

1. - 20. (Canceled)

21. (New) A methodoftreating an angiogenic eye disorderin a patient in need

thereof comprising sequentially administering to the patient by intravitreal injection a single initial dose

of 2 mg of aflibercept, followed by one or more secondary doses of 2 mg of aflibercept, followed by one

or more tertiary doses of 2 mg ofaflibercept;

wherein each secondary dose is administered approximately 4 weeks following

the immediately preceding dose; and

wherein each tertiary dose is administered approximately 8 weeks following the

immediately preceding dose;

wherein the patient achieves a gain in visual acuity within 52 weeks following

the initial dose.

22. (New) The method of claim 21 wherein the patient achieves a gain in Best

Corrected Visual Acuity (BCVA) according to Early Treatment Diabetic Retinopathy Study (ETDRS)

letter score.

23. (New) The method of claim 22 wherein the patient gains at least 7 letters Best

Corrected Visual Acuity (BCVA) according to Early Treatment Diabetic Retinopathy Study (ETDRS)

letter score.

24. (New) The method of claim 23 wherein the patient achieves the gain in visual

acuity within 24 weeks followingtheinitial dose.

25. (New) The method of claim 23 wherein only two secondary dosesare

administered to the paticnt.
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26. (New) The method of claim 23 wherein the aflibercept is formulated as an

isotonic solution.

27. (New) The method of claim 23 wherein the aflibercept is formulated with a non-

ionic surfactant.

28. (New) The method of claim 22 wherein the patient gains at least 8 letters Best

Corrected Visual Acuity (BCVA) according to Early Treatment Diabetic Retinopathy Study (ETDRS)

letter score.

29. (New) The method of claim 28 wherein the patient achieves the gain in visual

acuity within 24 weeks following the initial dose.

30. (New) The method of claim 22 wherein the patient gains at least 9 letters Best

Corrected Visual Acuity (BCVA) according to Early Treatment Diabetic Retinopathy Study (ETDRS)

Ictter score.

31. (New) The method of claim 30 wherein only two secondary doses are

administered to the patient.

32. (New) The method of claim 30 wherein the aflibercept is formulated as an

isotonic solution.

33. (New) The method of claim 30 wherein the aflibercept is formulated with a non-

ionic surfactant.

34, (New) The method of claim 21 wherein exclusion critcria for the patient include

both of:

(1)active ocular inflammation; and

(2) active ocular or periocular infection.
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35. (New) A method oftreating diabetic macular edemain a patient in need thereof

comprising sequentially administering to the patient a single initial dose of 2 mg ofaflibercept, followed

by one or more secondary doses of 2 mg of aflibercept, followed by one or moretertiary doses of 2 mg

of aflibercept;

wherein cach secondary dosc is administered to the patient by intravitreal

injection approximately 4 weeks following the immediately preceding dose; and

wherein each tertiary dose is administered to the patient by intravitreal injection

approximately 8 weeks following the immediately preceding dose.

36. (New) The method of claim 35 wherein the patient achieves a gain in visual

acuity within 52 weeks following the initial dose.

37. (New) The method of claim 36 wherein the patient gains at least 9 letters Best

Corrected Visual Acuity (BCVA) according to Early Treatment Diabetic Retinopathy Study (ETDRS)

letter score.

38. (New) The method of claim 37 wherein the aflibercept is formulated as an

isotonic solution.

39, (New) The method of claim 37 wherein the aflibercept is formulated with a non-

ionic surfactant.

40. (New) The method of claim 37 wherein the patient achicves a gain in visual

acuily within 24 wecks following the initial dose.

Al. (New) The method of claim 36 wherein the patient gains at least 8 letters Best

Corrected Visual Acuity (BCVA) according to Early Treatment Diabetic Retinopathy Study (ETDRS)

letter score.
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42. (New) The method of claim 41 wherein the aflibercept is formulated as an

isotonic solution.

43. (New) The method of claim 41 wherein the aflibercept is formulated with a non-

ionic surfactant.

44, (New) The method of claim 35 wherein only two secondary dosesare

administered to the patient.

45. (New) The method of claim 35 wherein four secondary doses are administered to

the patient.

A6. (New) A methodoftreating age related macular degeneration in a patient in need

thereof comprising sequentially administering to the patient a single initial dose of 2 mg of aflibercept,

followed by one or more secondary doses of 2 mg ofaflibercept, followed by one or moretertiary doses

of 2 mg of aflibercept,;

wherein cach secondary dose is administered to the patient by intravitreal

injection approximately 4 weeks following the immediately preceding dose; and

wherein each tertiary dose is administered to the patient by intravitreal

injection approximately 8 weeks following the immediately preceding dose;

wherein the methodis as effective in achieving a gain in visual acuity as

monthly administration of 0.5 mg of ranibizumab byintravitreal injection in humansubjects with

age-related macular degeneration at 52 weeks following the initial dose.

47. (New) The method of claim 46 wherein only two secondary doscs are

administered to the patient.

48. (New) The method of claim 46 wherein the gain in visual acuity is measured

using the Early Treatment Diabetic Retinopathy Study (ETDRS) letter score.
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49, (New) A method oftreating age-related macular degeneration in a patient in need

thereof comprising sequentially administering to the patient a single initial dose of 2 mg of aflibercept,

followed by one or more secondary doses of 2 mg of aflibercept, followed by one or moretertiary doses

of 2 mg of aflibercept;

wherein cach secondary dose is administered to the patient by intravitreal

injection approximately 4 weeks following the immediately preceding dose; and

wherein each tertiary dose is administered to the patient by intravitreal

injection approximately 8 weeks following the immediately preceding dose;

wherein the methodis as effective in maintaining visual acuity as monthly

administration of 0.5 mg of ranibizumabby intravitreal injection in human subjects with age-

related macular degeneration at 52 weeks following theinitial dose.

50. (New) The method of claim 49 wherein maintenanceof visual acuity means loss

of less than 15 letters Best Corrected Visual Acuity (BCVA) as measured by using the Early Treatment

Diabetic Retinopathy Study (ETDRS) letter score.
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REMARKS UNDER 37 CFR § 1.115

Formal Matters

Claims 21-50 are pending after entry of the amendments set forth herein.

Original claims 1-20 are canceled without prejudice.

Claims 21-50 are added here.

Support for new claims 21-50 can be found in originally pending nowcanceled claims 1-20, and

throughout the specification.

No new matter has been added.

SEQUENCE LISTING

Applicants submit herewith the attached Sequence Listing in .txt format. As set out in MPEP

§2422.03(a), the Office has advised that if the sequence listing text file submitted via EFS-Web

complies with the requirements of 37 CFR 1.824(a)(2)-(6) and (b)(.e., is a compliant sequencelisting

ASCIItext file), the text file will serve as both the paper copy required by 37 CFR 1.821(c) and the

computerreadable form (CRF) required by 37 CFR 1.821(e). Further, per MPEP §2422.03(a), neither

(1) a second copy of the sequencelisting in a PDFfile; nor (2) a statement under 37 CFR 1.821(f)

(indicating that the paper copy and CRF copyof the sequencelisting are identical) should be submitted.

The Sequence Listing was prepared with the software FASTSEQ for Windowsversion 4.0, and

conforms to the Patent Office guidelines. Applicant respectfully submits that the subject application is

in adherence to 37 CPR §$ 1.821-1.825. I hereby certify that the enclosed submission includes no new

matter.

Applicants respectfully submit that the present patent application is nowin compliance with 37

CFR §§ 1.821-1.825.

STATEMENT UNDER 37 C.F.R, $§1.56 AND 1,2

Applicants hereby advise the Examinerof the status of a co-pending application in compliance

with the Applicant’s duty to disclose under 37 C.F.R. §$1.56 and 1.2 (see also MPEP §2001.06(b)) as

discussed in McKesson Info. Soin. Inc., v. Bridge Medical Inc., 487 F.3d 897; 82 USPQ2d 1865 (Fed.

Cir. 2007).
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The Applicant wishes to bring to the Examiner’s attention U.S. Patent Application No.

13/940,370, filed July 12, 2013 which issued on February 9, 2016 as U.S. Patent 9,254,338, for

which Inter Partes Review No. IPR2021-00881 wasfiled on May 5, 2021.

The Applicant wishes to bring to the Examiner’s attention U.S. Patent Application No.

14/972,560, filed December 17, 2015 which issued on June 6, 2017 as U.S. Patent No. 9,669,069,

for which Inter Partes Review No. IPR2021-00880 wasfiled on May 5, 2021.

The Applicant wishes to bring to the Examiner’s attention U.S. Patent Application No.

15/471,506, filed March 28, 2017 which issued on November 20, 2018 as U.S. Patent No. 10,130,681.

The Applicant wishes to bring to the Examincr’s attention U.S. Patent Application No.

16/055,847, filed August 6, 2018 which will issue on December 8, 2020 as U.S. Patent No. 10,857,205.

The Applicant wishes to bring to the Examiner’s attention U.S. Patent Application No.

16/159,282, filed October 12, 2018 which issued on November 10, 2020 as U.S. Patent No. 10,828,345,

for which Post-Grant Review No. PGR2021-00035 wasfiled on January 7, 2021.

The Applicant wishes to bring to the Examiner’s attention co-pending U.S. Patent Application

No. 16/397,267, filed April 29, 2019, which issucd on January 12, 2021 as U.S. Patent No.

10,888,601.

The Applicant wishes to bring to the Examiner’s attention co-pending U.S. Patent Application

No. 17/072,417, filed October 16, 2020 for which no actions have been mailed.

The Applicant wishesto bring to the Examiner’s attention co-pending U.S. Patent Application

17/112,063, filed December 4, 2020 for which no actions have been mailed.

The Applicant wishes to bring to the Examiner’s attention co-pending U.S. Patent Application

No. 17/112,404 filed December4, 2020 for which no actions have been mailed.

The Applicant wishesto bring to the Examiner’s attention co-pending U.S. Patent Application

No. 17/350,958 filed June 17, 2021 for which no actions have been mailed.

These documents are available on PAIR, and thus are not provided with this

communication. Please inform the undersigned if there is any difficulty in obtaining the documents

from PAIR.
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CONCLUSION

Applicant submits thatall of the claims are in condition for allowance, which action is requested.

If the Examinerfinds that a telephone conference would expedite the prosecution of this application,

please telephone the undersigned at the number provided.

The Commissioncris hercby authorized to charge any underpaymentof fees up to a strict limit of

$3,000.00 beyond that authorized on the credit card, but not more than $3,000.00 in additional fees due

with any communication for the above referenced patent application, including but not limited to any

necessary fees for extensions of time, or credit any overpayment of any amount to Deposit Account No.

50-0815, order number REGN-O08CIPCON10.

Respectfully submitted,
BOZICEVIC, FIELD & FRANCIS LLP

Date: Junc 21, 2021 By: /Karl Bozicevic, Reg. No. 28,807/
Karl Bozicevic, Reg. No. 28.807

  

Bozicevic, Field & Francis LLP

201 Redwood Shores Parkway, Suite 200
Redwood City, California 94065
Telephone: (650) 327-3400
Direct: (650) 833-7735
Facsimile: (650) 327-3231
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Electronic Patent Application Fee Transmittal 

Application Number:

Filing Date:

Title of Invention: USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS

First Named Inventor/Applicant Name: George YANCOPOULOS

Filer: Karl Bozicevic/Kimberly Zuehlke 

Attorney Docket Number: REGN-OO8CIPCON10

Filed as Large Entity

Filing Fees for Track | Prioritized Examination - Nonprovisional Application under 35 USC 111(a) 

Sub-Totalin

Description Fee Code Quantity Amount USD($) 

BasicFiling: 

UTILITY APPLICATION FILING 

UTILITY SEARCH FEE
 

UTILITY EXAMINATION FEE

REQUEST FOR PRIORITIZED EXAMINATION

Claims:

    
Miscellaneous-Filing:
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Sub-Totalin

Description Fee Code Quantity Amount USD(S)

PUBL. FEE- EARLY, VOLUNTARY, OR NORMAL 

PROCESSING FEE, EXCEPT PROV. APPLS.

Patent-Appeals-and-Interference:

    
 

Post-Allowance-and-Post-Issuance:

Extension-of-Time:

Total in USD ($)
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Electronic AcknowledgementReceipt

EFS ID: 43040441
 

Application Number: 17352892

Confirmation Number: 5070

Title of Invention: USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS

First Named Inventor/Applicant Name: George YANCOPOULOS 

Customer Number: 96387

a

Filing Date: 

Time Stamp: 15:17:13

Application Type: Utility under 35 USC 11 1{a)

Paymentinformation:

 
a

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpaymentasfollows: 
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File Listing:
 

Document DocumentDescription File Name File Size(Bytes)/ Multi Pages
Number Message Digest|Part/.zip) (ifappl.)

157184

Application Data Sheet WebADS.pdf 0e2J73a3792278.a6cucL020273a805eSubf]
2c8c4,

Warnings: 
Information:

124890

REGN-008CIPCON10_2021-06-3
TrackOne Request 1_AIA424.pdf 1d110eb¢30S5e8ce3ea8cde0bdf4aa6d5485}

fc76f

 
Warnings: 
Information:

159599

REGN-OO08CIPCON10_2021-06-2

\_Appin_as_fld.pdf bboBt6btt34474e6oddsasde44dasstore|dbi5

Multipart Description/PDFfiles in .zip description 

DocumentDescription
 

SequenceListing
 

Claims

Abstract

Information:

105393

4 Drawings-only black and whiteline REGN-O08CIPCON10_Figure.
drawings pdf 2d582f64 5d 0c5d 1771725890029 393319

9ibdb

The pagesize in the PDFis too large. The pages should be 8.5 x 11 or A4.If this PDF is submitted, the pageswill be resized upon entry into the
Image File Wrapper and mayaffect subsequent processing 
Information:

 
Celltrion Exhibit 1014

Page 15



Celltrion Exhibit 1014 
Page 16

173097

REGN-GO8CIPCON10_declaratioOath or Declaration filed
n.pdf 6bda7272374c6afb0c8c3 d8cf30d01 264657}

 

Warnings:

The pagesize in the PDFis too large. The pages should be 8.5 x 11 or A4.If this PDF is submitted, the pageswill be resized upon entry into the
ImageFile Wrapper and mayaffect subsequentprocessing

Information: 

REGN-008CIPCON10_2021-06-3
Transmittal Letter 1 IDS.Trans.pdf cb10281d6ab7Sa6ab0c 1c92e77abelel9ac}71

Information:

196361

Information Disclosure Statement (IDS)|REGN-O08CIPCON10_2021-06-3
Form (SB08) 1_IDS_SBO8A.pdf 3647dd330684a0cic53f680c07017054950

 
 

Warnings:

Information: 

This is not an USPTO suppliedIDSfillable form

REGN-008CIPCON10_2021-06-23
1_Track-

One_Preliminary_Amendment,
pdf

293 9ef005bu 21M 4fa87d731738c.a3 2c[058]
099

Multipart Description/PDFfiles in .zip description

DocumentDescription 

Preliminary Amendment

Claims
 

Applicant Arguments/Remarks Made in an Amendment

Information:

REGN-OO8CIPCON10_SeqList.
SequenceListing (Text File) bt

Warnings: 

Information:
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Fee Worksheet (SB06) fee-info.pdf cea833df2cfio6 1 0SbEScd32215d976d8.089)
313.

 

Warnings:

Information: 

TotalFiles Size (in bytes) 1077067

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

New Applications Under 35 U.S.C. 111
If a new applicationis being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shownonthis
Acknowledgement Receiptwill establish thefiling date of the application.
NationalStage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903indicating acceptanceof the application as a
national stage submission under35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.
New International Application Filed with the USPTOas a Receiving Office
If a new international application is being filed and the international application includes the necessary componentsfor
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
andofthe InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shown on this AcknowledgementReceiptwill establish the internationalfiling date of
the application.

 
Celltrion Exhibit 1014

Page 17



Celltrion Exhibit 1014 
Page 18

PTO/AIA/14

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

. oe Attorney Docket Number REGN-OO8CIPCON10
Application Data Sheet 37 CFR 1.76
 

Application Number    
Title of Invention USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS  
The application data sheet is part of the provisional or nonprovisional application for whichit is being submitted. The following form contains the
bibliographic data arrangedin a format specified by the United States Patent and TrademarkOffice as outlined in 37 CFR 1.76.
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the document
may be printed and includedin a paperfiled application.

  
Secrecy Order 37 CFR 5.2:

Portions orall of the application associated with this Application Data Sheet mayfall under a Secrecy Order pursuant to 37
CFR 5.2 (Paperfilers only. Applications thatfall under Secrecy Order may notbefiled electronically.)

  

  
    

Inventor Information:

Inventor 1

Legal Name

 

 

    
 

Prefix) Given Name Middle Name Family Name Suffix

George YANCOPOULOS

Residence Information (Select One) (@) US Residency ©) Non USResidency (©) Active US Military Service

City|Yorktown Heights State/Province NY Country of Residence ||US

 

Mailing Address of Inventor:

   Address 1 c/o Regeneron Pharmaceuticals,Inc.

Address 2 777 Old SawMill River Road

City Tarrytown State/Province NY

Postal Code 10591 Country i US 

All Inventors Must Be Listed - Additional Inventor Information blocks may be generated
within this form by selecting the Add button. Add   

Correspondence Information: 

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).  

An Addressis being provided for the correspondenceInformationof this application.  
 
 

Customer Number 96387 

Email Address docket@bozpat.com Add Email 

Application Information: 

 

  
 

  
  

Title of the Invention USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS

Attorney Docket Number|REGN-008CIPCON10 Small Entity Status Claimed C]

Application Type Nonprovisional

Subject Matter Utility

Total Numberof Drawing Sheets(if any) | 1 Suggested Figure for Publication (if any) | 1

WEB ADS1.0
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PTO/AIA/14 (08-15)
Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no personsare required to respond to a collection of information unlessit containsa valid OMB control number.

Attorney Docket Number REGN-OO8CIPCON10
 

Application Data Sheet 37 CFR 1.76   Application Number
 

Title of Invention USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS 
 
 
Filing By Reference:
Only complete this section whenfiling an application by reference under 35 U.S.C. 111(c) and 37 CFR 1.57(a). Do not completethis sectionif
application papers including a specification and any drawingsare being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information” and “Foreign Priority Information’).

 

For the purposesofa filing date under 37 CFR 1.53({b), the description and any drawingsof the present application are replaced bythis
reference to the previouslyfiled application, subject to conditions and requirements of 37 CFR 1.57(a). i

Application numberof the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country
filed application

Publication Information:

[-] Request Early Publication (Fee required at time of Request 37 CFR 1.219}

 
 

Request Not to Publish.| hereby request that the attached application not be published under 35 U.S.C.
Ol 122(b) and certify that the invention disclosed in the attached application has not andwill not be the subject of an

application filed in another country, or under a multilateral international agreement, that requires publication at eighteen
monthsafterfiling.

  
Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a powerof attorneyin the application (see 37 CFR 1.32).
Either enter Customer Number or complete the Representative Name section below.If both sections are completed the customer Number
will be used for the Representative Information during processing.

 

 
 

 

Please Select One: (@) Customer Number C) US Patent Practitioner ©) Limited Recognition (37 CFR 11.9)
Customer Number 96387

Prefix Given Name Middle Name Family Name Suffix Remove
  

 
Registration Number
 

Prefix Given Name Middle Name Family Name Suffix
 Remove  

Registration Number  
Additional Representative Information blocks may be generated within this form by
selecting the Add button.

  
WEB ADS 1.0
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PTO/AIA/14 (08-15)
Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no personsare required to respond to a collection of information unlessit containsa valid OMB control number.

Attorney Docket Number REGN-OO8CIPCON10

 

Application Data Sheet 37 CFR 1.76
Application Number   

Title of Invention USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS  
Domestic Benefit/National Stage Information:
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate National
Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes the specific
reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.
Whenreferring to the current application, please leave the “Application Number’field blank.

 

 

 

Prior Application Status|Pending

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD}

Continuation of 17350958 2021-06-17 
 

 

Prior Application Status|Pending

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD}

17350958 Continuation of 17112404 2020-12-04 
  

  
 

 

 
 
  

 

Prior Applicati ion Status|Patented

Prior Application Status|Pending Remove

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

17112404 Continuation of 17072417 2020-10-16

Prior Application Status|Patented Remove

Application . Prior Application Filing Date Issue Date
Number Continuity Type Number CYYYY-MM-DD) Patent Number (YYYY-MM-DD)

17072417 Continuation of 16055847 2018-08-06 10857205 2020-12-08

Prior Application Status|Patented

Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)

17072417 Continuation of 16397267 2019-04-29 10888601 2021-01-12

 
 Remove
       

  

 

  Application wo Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD} Patent Number (YYYY-MM-DD)

16397267 Continuation of 16159282 2018-10-12 10828345 2020-11-10

Prior Application Status|Patented Remove

Application _ Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD} Patent Number (YYYY-MM-DD)

16159282 Continuation of 15471506 2017-03-28 10130681 2018-11-20

WEB ADS1.0
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PTO/AIA/14 (08-15)
Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respondto a collection of information unlessit containsa valid OMB control number. 

Application Data Sheet 37 CFR 1.76  Attorney Docket Number

Application Number  
REGN-O08CIPCON10

 

Title of Invention  USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS
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UNDER37 CFR1.102(e) (Page 1 of 1)

First N d N isional Application Number (if

Use of a VEGF Antagonist to Treat Angiogenic Eye Disorders

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTSPRIORITIZED EXAMINATION FOR
THE ABOVE-IDENTIFIED APPLICATION.

1. The processing fee set forth in 37 CFR 1.17(i)(1) and the prioritized examination fee set forth in
37 CFR 1.17(c) have beenfiled with the request. The publication fee requirement is met
because that fee, set forth in 37 CFR 1.18(d), is currently $0. The basic filing fee, search fee,
and examination fee are filed with the request or have been already been paid. | understand
that any required excess claims fees or application size fee must be paid for the application.

| understandthat the application may not contain, or be amended to contain, more than four
independentclaims, more than thirty total claims, or any multiple dependent claims, and that
any requestfor an extension of time will cause an outstanding Track | request to be dismissed.

3. The applicable box is checked below:

Original Application (Track One) - Prioritized Examination under

i. (a) The application is an original nonprovisionalutility application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the utility application via EFS-Web.

---OR---

(b) The application is an original nonprovisional plant applicationfiled under 35 U.S.C. 111(a).
This certification and requestis being filed with the plant application in paper.

ii. An executed inventor’s oath or declaration under 37 CFR 1.63 or 37 CFR 1.64 for each

inventor, or the application data sheet meeting the conditions specified in 37 CFR 1.53(f)(3)(i) is
filed with the application.

Request for Continued Examination - Prioritized Examination under § 1.102(e)(2)

A requestfor continued examination has beenfiled with, or prior to, this form.
If the application is a utility application, this certification and request is being filed via EFS-Web.

iii. The application is an original nonprovisionalutility application filed under 35 U.S.C. 111(a), oris
a national stage entry under 35 U.S.C. 371.

iv. This certification and requestis beingfiled prior to the mailing of a first Office action responsive
to the request for continued examination.
No prior request for continued examination has been granted prioritized examination status
under 37 CFR 1.102(e)(2).

signature/Karl Bozicevic/ pate 2021-06-21

Nameegall Bozicevic Practitioner 28,807(Print/Typed) Registration Number

   
Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications.
Submit multiple forms if more than one signature is required.*

“Total of 1 forms are submitted.
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Privacy Act Statement

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

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

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

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.
A record in this system of records may bedisclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from
the Member with respect to the subject matter of the record.
A record in this system of records may bedisclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.
A record in this system of records may bedisclosed, as a routine use, to another federal agency for purposes
of National Security review (5 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).
A record from this system of records maybe disclosed, as a routine use, to the Administrator, General
Services,or his/her designee, during an inspection of records conducted by GSAas part of that agency’s
responsibility to recommend improvements in records management practices and programs, under authority of
44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing
inspection of records for this purpose, and anyotherrelevant(.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations aboutindividuals.

A record from this system of records may bedisclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record
wasfiled in an application which became abandonedorin which the proceedings were terminated and which
application is referenced by either a published application, an application open to public inspection or an issued
patent.
A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency,if the USPTO becomes aware of a violation or potential violation of law or regulation.
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USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS

CROSS-REFERENCETO RELATED APPLICATIONS

[0001] This application is a continuation of 17/350,958 filed June 17, 2021 which is a continuation

of 17/112,404 filed December 4, 2020 whichis a continuation of 17/072,417 filed October 16, 2020

whichis a continuation of 16/055,847 filed August 6, 2018, now U.S. Patent 10,857,205 issued

December8, 2020 and is a continuation of 16/397 ,267 filed April 29, 2019, whichis a continuation

of 16/159,282 filed October 12, 2018, now U.S. Patent No. 10,828,345 issued November10, 2020,

which is a continuation of 15/471,506 filed March 28, 2017, now U.S. Patent No. 10,130,681 issued

November20, 2018, which is a continuation of 14/972,560 filed December 17, 2015, now U.S.

Patent No. 9,669,069 issued June 6, 2017, which is a continuation of 13/940,370filed July 12,

2013, now U.S. Patent No. 9,254,338 issued February 9, 2016, which is a continuation-in-part of

International Patent Application No. PCT/US2012/020855, filed on January 11, 2012, which claims

the benefit of US Provisional Application Nos. 61/432,245,filed on January 13, 2011, 61/434,836,

filed on January 21, 2011, and 61/561 ,957,filed on November 21, 2011, the contents of which are

hereby incorporated by referencein their entireties.

FIELD OF THE INVENTION

[0002] The present invention relates to the field of therapeutic treatments of eye disorders. More

specifically, the invention relates to the administration of VEGF antagonists to treat eye disorders

caused byor associated with angiogenesis.

BACKGROUND

[0003] Several eye disorders are associated with pathological angiogenesis. For example, the

developmentof age-related macular degeneration (AMD)is associated with a processcalled

choroidal neovascularization (CNV). Leakage from the CNV causes macular edemaand collection

of fluid beneath the macula resulting in vision loss. Diabetic macular edema (DME)is another eye

disorder with an angiogenic component. DMEis the most prevalent cause of moderate vision loss

in patients with diabetes and is a common complication of diabetic retinopathy, a disease affecting

the blood vessels of the retina. Clinically significant DME occurs whenfluid leaks into the center of

the macula,the light-sensitive part of the retina responsible for sharp, direct vision. Fluid in the

macula can cause severe vision loss or blindness. Yet another eye disorder associated with

abnormal angiogenesis is central retinal vein occlusion (CRVO). CRVOis caused by obstruction of

the central retinal vein that leads to a back-up of blood andfluid in the retina. The retina can also

becomeischemic, resulting in the growth of new, inappropriate blood vessels that can causefurther

vision loss and more serious complications. Release of vascular endothelial growth factor (VEGF)

-1-
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contributes to increased vascular permeability in the eye and inappropriate new vessel growth.

Thus, inhibiting the angiogenic-promoting properties of VEGF appears to be an effective strategy

for treating angiogenic eye disorders.

[0004] FDA-approved treatments of angiogenic eye disorders such as AMD and CRVOinclude

the administration of an anti-VEGF antibody called ranibizumab (Lucentis®, Genentech, Inc.) on a

monthly basis byintravitreal injection.

[0005] Methodsfor treating eye disorders using VEGF antagonists are mentionedin, e.g., US

7,303,746; US 7,306,799; US 7,300,563; US 7,303,748; and US 2007/0190058. Nonetheless,

there remains a needin the art for new administration regimens for angiogenic eye disorders,

especially those which allow for less frequent dosing while maintaining a high levelof efficacy.

BRIEF SUMMARYOFTHE INVENTION

[0006] The presentinvention provides methodsfor treating angiogenic eye disorders. The

methodsof the invention comprise sequentially administering multiple doses of a VEGF antagonist

to a patient over time. In particular, the methadsof the invention comprise sequentially

administering to the patient a single initial dose of a VEGF antagonist, followed by one or more

secondary dosesof the VEGF antagonist, followed by one or moretertiary doses of the VEGF

antagonists. The present inventors have surprisingly discovered that beneficial therapeutic effects

can be achieved in patients suffering from angiogenic eye disorders by administering a VEGF

antagonist to a patient at a frequency of once every 8 or more weeks, especially when such doses

are preceded by about three doses administered to the patient at a frequency of about 2 to 4

weeks. Thus, according to the methodsof the present invention, each secondary dose of VEGF

antagonist is administered 2 to 4 weeksafter the immediately preceding dose, and eachtertiary

dose is administered at least 8 weeks after the immediately preceding dose. An example of a

dosing regimen of the present invention is shown in Figure 1. One advantage of such a dosing

regimen is that, for most of the course of treatment(/.e., the tertiary doses), it allows for less

frequent dosing (eé.g., once every 8 weeks) comparedto prior administration regimensfor

angiogenic eye disorders which require monthly administrations throughout the entire course of

treatment. (See, é.g., prescribing information for Lucentis® [ranibizumab], Genentech, Inc.).

[0007] The methods of the present invention can be used to treat any angiogenic eye disorder,

including, e.g., age related macular degeneration, diabetic retinopathy, diabetic macular edema,

central retinal vein occlusion, corneal neovascularization, etc.

[0008] The methods of the present invention comprise administering any VEGF antagonist to the

patient. In one embodiment, the VEGF antagonist comprises one or more VEGF receptor-based

chimeric molecule(s), (also referred to herein as a "VEGF-Trap" or "VEGFT"). An exemplary VEGF

-2-
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antagonist that can be used in the context of the present invention is a multimeric VEGF-binding

protein comprising two or more VEGF receptor-based chimeric molecules referred to herein as

"VEGFR1R2-FcAC1(a)"or "aflibercept."

[0009] Various administration routes are contemplated for use in the methods of the present

invention, including, é.g., topical administration or intraocular administration (é.g., intravitreal

administration).

[0010] Aflibercept (EYLEA™, Regeneron Pharmaceuticals, Inc) was approved by the FDAin

November 2011, for the treatment of patients with neovascular (wet) age-related macular

degeneration, with a recommended doseof 2 mg administered byintravitreal injection every 4

weeksfor thefirst three months, followed by 2 mg administered by intravitreal injection once every

8 weeks.

[0011] Other embodimentsof the present invention will become apparent from a review of the

ensuing detailed description.

BRIEF DESCRIPTION OF THE FIGURE

[0012] Figure 1 shows an exemplary dosing regimenof the present invention. In this regimen, a

single “initial dose" of VEGF antagonist ("VEGFT") is administered at the beginning of the treatment

regimen (/.e. at "week 0"), two "secondary doses" are administered at weeks 4 and 8, respectively,

and at least six "tertiary doses" are administered once every 8 weeksthereafter, .e., at weeks 16,

24, 32, 40, 48, 56,etc.).

DETAILED DESCRIPTION

[0013] Before the present invention is described, it is to be understood thatthis invention is not

limited to particular methods and experimental conditions described, as such methods and

conditions may vary. It is also to be understood that the terminology used herein is for the purpose

of describing particular embodiments only, and is not intended to belimiting, since the scope of the

present invention will be limited only by the appended claims.

[0014] Unless defined otherwise, all technical and scientific terms used herein have the same

meaning as commonly understood by one of ordinary skill in the art to which this invention belangs.

As used herein, the term "about," when used in reference to a particular recited numerical value,

meansthat the value may vary from the recited value by no more than 1%. For example, as used

herein, the expression “about 100" includes 99 and 101 and all values in between (e.g., 99.1, 99.2,

99.3, 99.4,etc.).
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[0015] Although any methods and materials similar or equivalent to those described herein can be

used in the practice or testing of the present invention, the preferred methods and materials are

now described.

DOSING REGIMENS

[0016] The present invention provides methodsfor treating angiogenic eye disorders. The

methodsof the invention comprise sequentially administering to a patient multiple doses of a VEGF

antagonist. As used herein, "sequentially administering” means that each dose of VEGF antagonist

is administered to the patient at a different point in time, é.g., on different days separated by a

predetermined interval (e.g., hours, days, weeks or months). The present invention includes

methods which comprise sequentially administering to the patient a single initial dose of a VEGF

antagonist, followed by one or more secondary doses of the VEGF antagonist, followed by one or

moretertiary doses of the VEGF antagonist.

[0017] The terms"initial dose," "secondary doses," and "tertiary doses," refer to the temporal

sequence of administration of the VEGF antagonist. Thus, the “initial dose" is the dose whichis

administered at the beginning of the treatment regimen (also referred to as the "baseline dase"); the

“secondary doses"are the doses which are administered after the initial dose; and the “tertiary

doses" are the doses which are administered after the secondary doses. The initial, secondary,

and tertiary doses mayall contain the same amount of VEGF antagonist, but will generally differ

from one anotherin termsof frequency of administration. In certain embodiments, however, the

amount of VEGF antagonist containedin the initial, secondary and/or tertiary doses will vary from

one another(e.g., adjusted up or down as appropriate) during the course of treatment.

[0018] In one exemplary embodimentof the present invention, each secondary doseis

administered 2 to 4 (e.g., 2, 24%, 3, 34, or 4) weeks after the immediately preceding dose, and each

tertiary dose is administered at least 8 (e.g., 8, 8¥2, 9, 942, 10, 10%, 11, 11%, 12, 12%, 13, 13%, 14,

141%, or more) weeksafter the immediately preceding dose. The phrase “the immediately

preceding dose," as used herein, means, in a sequence of multiple administrations, the dose of

VEGF antagonist which is administered to a patient prior to the administration of the very next dose

in the sequence with no intervening doses.

[0019] In one exemplary embodimentof the present invention, a single initial dose of a VEGF

antagonist is administered to a patient on the first day of the treatment regimen (/.e., at week 0),

followed by two secondary doses, each administered four weeksafter the immediately preceding

dose(i.e., at week 4 and at week 8), followed by at least 5 tertiary doses, each administered eight

weeksafter the immediately preceding dose(/.e., at weeks 16, 24, 32, 40 and 48). The tertiary
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doses maycontinue(at intervals of 8 or more weeks) indefinitely during the course of the treatment

regimen. This exemplary administration regimen is depicted graphically in Figure 1.

[0020] The methods of the invention may comprise administering to a patient any numberof

secondary and/ortertiary doses of a VEGF antagonist. For example, in certain embodiments, only

a single secondary dose is administered to the patient. In other embodiments, two or more (é.g., 2,

3, 4, 5, 6, 7, 8, or more) secondary doses are administered to the patient. Likewise, in certain

embodiments, only a single tertiary dose is administered to the patient. In other embodiments, two

or more (é.g., 2, 3, 4, 5, 6, 7, 8, or more) tertiary doses are administered to the patient.

[0021]=In embodiments involving multiple secondary doses, each secondary dose may be

administered at the same frequency as the other secondary doses. For example, each secondary

dose may be administered to the patient 4 weeksafter the immediately preceding dose. Similarly,

in embodiments involving multiple tertiary doses, each tertiary dose may be administered at the

same frequencyas the othertertiary doses. For example, each tertiary dose may be administered

to the patient 8 weeks after the immediately preceding dose. Alternatively, the frequency at which

the secondary and/or tertiary doses are administered to a patient can vary over the course of the

treatment regimen. For example, the present invention includes methods which comprise

administering to the patient a single initial dose of a VEGF antagonist, followed by one or more

secondary dosesof the VEGF antagonist, followed by at least 5 tertiary doses of the VEGF

antagonist, wherein the first four tertiary doses are administered 8 weeksafter the immediately

preceding dose, and wherein each subsequenttertiary dose is administered from 8 to 12 (é.g., 8,

812, 9, 9%, 10, 10%, 11, 111%, 12) weeks after the immediately preceding dose. The frequencyof

administration may also be adjusted during the course of treatment by a physician depending on

the needsofthe individual patient following clinical examination.

VEGF ANTAGONISTS

[0022] The methodsof the present invention comprise administering to a patient a VEGF

antagonist according to specified dosing regimens. As used herein, the expression "VEGF

antagonist" means any molecule that blocks, reducesorinterferes with the normalbiological activity

of VEGF.

[0023] VEGF antagonists include molecules whichinterfere with the interaction between VEGF

and a natural VEGF receptor, e.g., molecules which bind to VEGF or a VEGF receptor and prevent

or otherwise hinderthe interaction between VEGF and a VEGF receptor. Specific exemplary VEGF

antagonists include anti-VEGF antibodies, anti-VEGF receptor antibodies, and VEGF receptor-

based chimeric molecules (also referred to herein as "VEGF-Traps").
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[0024] VEGF receptor-based chimeric molecules include chimeric polypeptides which comprise

two or more immunoglobulin (lg)-like domains of a VEGF receptor such as VEGFR1 (also referred

to as Flt1) and/or VEGFR2(also referred to as FIk1 or KDR), and may also contain a multimerizing

domain (e.g., an Fc domain whichfacilitates the multimerization [e.g., dimerization] of two or more

chimeric polypeptides). An exemplary VEGF receptor-based chimeric molecule is a molecule

referred to as VEGFR1R2-FcAC1(a) which is encoded by the nucleic acid sequence of SEQ ID

NO:1. VEGFR1R2-FcAC1(a) comprises three components: (1) a VEGFR1 component comprising

amino acids 27 to 129 of SEQ ID NO:2; (2) a VEGFR2 component comprising amino acids 130 to

231 of SEQ ID NO:2; and (3) a multimerization component ("FcAC1(a)") comprising amino acids

232 to 457 of SEQ ID NO:2 (the C-terminal amino acid of SEQ ID NO:2 [/.e., K458] may or may not

be included in the VEGF antagonist used in the methodsof the invention; see e.g., US Patent

7,396,664). Amino acids 1-26 of SEQ ID NO:2 are the signal sequence.

[0025] The VEGF antagonist used in the Examples set forth herein below is a dimeric molecule

comprising two VEGFR1R2-FcAC1(a) molecules and is referred to herein as "VEGFT." Additional

VEGF receptor-based chimeric molecules which can be used in the context of the present invention

are disclosed in US 7,396,664, 7,303,746 and WO 00/75319.

ANGIOGENIC EYE DISORDERS

[0026] The methods of the present invention can be used to treat any angiogenic eye disorder.

The expression "angiogenic eye disorder," as used herein, means any disease of the eye whichis

caused byor associated with the growth or proliferation of blood vessels or by blood vessel

leakage. Non-limiting examples of angiogenic eye disorders that are treatable using the methodsof

the presentinvention include age-related macular degeneration (e.g., wet AMD, exudative AMD,

etc.), retinal vein occlusion (RVO), central retinal vein occlusion (CRVO; e.g., macular edema

following CRVO), branchretinal vein occlusion (BRVO), diabetic macular edema (DME), choroidal

neovascularization (CNV; e.g., myopic CNV), iris neovascularization, neovascular glaucoma,post-

surgical fibrosis in glaucoma,proliferative vitreoretinopathy (PVR), optic disc neovascularization,

corneal neovascularization, retinal neovascularization, vitreal neovascularization, pannus,

pterygium, vascular retinopathy, and diabetic retinopathies.

PHARMACEUTICAL FORMULATIONS

[0027] The present invention includes methodsin which the VEGF antagonist that is administered

to the patient is contained within a pharmaceutical formulation. The pharmaceutical formulation

may comprise the VEGF antagonist along with at least one inactive ingredient such as, ée.g.,a

pharmaceutically acceptable carrier. Other agents may be incorporated into the pharmaceutical
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composition to provide improved transfer, delivery, tolerance, and the like. The term

“pharmaceutically acceptable” means approved by a regulatory agencyof the Federal or a state

government or listed in the U.S. Pharmacopeia or other generally recognized pharmacopeiafor use

in animals, and more particularly, in humans. The term “carrier” refers to a diluent, adjuvant,

excipient, or vehicle with which the antibody is administered. A multitude of appropriate

formulations can be found in the formulary knownto all pharmaceutical chemists: Remington's

Pharmaceutical Sciences (15th ed, Mack Publishing Company, Easton, Pa., 1975), particularly

Chapter 87 by Blaug, Seymour, therein. These formulations include, for example, powders, pastes,

ointments, jellies, waxes,oils, lipids, lipid (cationic or anionic) containing vesicles (such as

LIPOFECTIN™), DNA conjugates, anhydrous absorption pastes,oil-in-water and water-in-oil

emulsions, emulsions carbowax (polyethylene glycols of various molecular weights), semi-solid

gels, and semi-solid mixtures containing carbowax. Any of the foregoing mixtures may be

appropriate in the context of the methodsof the present invention, provided that the VEGF

antagonist is not inactivated by the formulation and the formulation is physiologically compatible

and tolerable with the route of administration. See also Powell et al. PDA (1998) J Pharm Sci

Technol. 52:238-311 and the citations therein for additional information related to excipients and

carriers well known to pharmaceutical chemists.

[0028] Pharmaceutical formulations useful for administration by injection in the context of the

present invention may be prepared by dissolving, suspending or emulsifying a VEGF antagonistin

a sterile aqueous medium or an oily medium conventionally used for injections. As the aqueous

medium for injections, there are, for example, physiological saline, an isotonic solution containing

glucose and otherauxiliary agents, etc., which may be used in combination with an appropriate

solubilizing agent such as an alcohol (e.g., ethanol), a polyalcohol (e.g., propylene glycol,

polyethylene glycol), a nonionic surfactant [e.g., polysorbate 80, HCO-50 (polyoxyethylene (50 mal)

adduct of hydrogenated castoroil)], etc. As the oily medium, there may be employed, é.g., sesame

oil, soybeanoil, etc., which may be used in combination with a solubilizing agent such as benzyl

benzoate, benzyl alcohol, etc. The injection thus prepared canbefilled in an appropriate ampouleif

desired.

MODES OF ADMINISTRATION

[0029] The VEGF antagonist (or pharmaceutical formulation comprising the VEGF antagonist)

may be administered to the patient by any known delivery system and/or administration method. In

certain embodiments, the VEGF antagonist is administered to the patient by ocular, intraocular,

intravitreal or subconjunctival injection. In other embodiments, the VEGF antagonist can be

administered to the patient by topical administration, e.g., via eye drops or otherliquid, gel, ointment
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or fluid which contains the VEGF antagonist and can be applied directly to the eye. Other possible

routes of administration include, eé.g., intradermal, intramuscular, intraperitoneal, intravenaus,

subcutaneous,intranasal, epidural, and oral.

AMOUNT OF VEGF ANTAGONIST ADMINISTERED

[0030] Each dose of VEGF antagonist administered to the patient over the course of the treatment

regimen may contain the same, or substantially the same, amount of VEGF antagonist.

Alternatively, the quantity of VEGF antagonist contained within the individual doses may vary over

the course of the treatment regimen. For example, in certain embodiments,a first quantity of VEGF

antagonist is administered in the initial dose, a second quantity of VEGF antagonist is administered

in the secondary doses, andathird quantity of VEGF antagonist is administered in the tertiary

doses. The present invention contemplates dosing schemesin which the quantity of VEGF

antagonist contained within the individual doses increases over time (é.g., each Subsequent dose

contains more VEGF antagonistthan the last), decreases overtime (e.g., each subsequent dose

contains less VEGF antagonist than the last), initially increases then decreases, initially decreases

then increases, or remains the same throughoutthe course of the administration regimen.

[0031] The amount of VEGF antagonist administered to the patient in each doseis, in most

cases, a therapeutically effective amount. As used herein, the phrase "therapeutically effective

amount" means a cose of VEGF antagonistthat results in a detectable improvementin one or more

symptomsorindicia of an angiogenic eye disorder, or a dose of VEGF antagonist that inhibits,

prevents, lessens, or delays the progression of an angiogenic eye disorder. In the case of an anti-

VEGF antibody or a VEGF receptor-based chimeric molecule such as VEGFR1R2-FcAC1 (a), a

therapeutically effective amount can be from about 0.05 mg to about 5 mg, e.g., about 0.05 mg,

about 0.1 mg, about 0.15 mg, about 0.2 mg, about 0.25 mg, about 0.3 mg, about 0.35 mg, about

0.4 mg, about 0.45 mg, about 0.5 mg, about 0.55 mg, about 0.6 mg, about 0.65 mg, about 0.7 mg,

about 0.75 mg, about 0.8 mg, about 0.85 mg, about 0.9 mg, about 1.0 mg, about 1.05 mg, about

1.1 mg, about 1.15 mg, about 1.2 mg, about 1.25 mg, about 1.3 mg, about 1.35 mg, about 1.4 mg,

about 1.45 mg, about 1.5 mg, about 1.55 mg, about 1.6 mg, about 1.65 mg, about 1.7 mg, about

1.75 mg, about 1.8 mg, about 1.85 mg, about 1.9 mg, about 2.0 mg, about 2.05 mg, about 2.1 mg,

about 2.15 mg, about 2.2 mg, about 2.25 mg, about 2.3 mg, about 2.35 mg, about 2.4 mg, about

2.45 mg, about 2.5 mg, about 2.55 mg, about 2.6 mg, about 2.65 mg, about 2.7 mg, about 2.75 mg,

about 2.8 mg, about 2.85 mg, about 2.9 mg, about 3.0 mg, about 3.5 mg, about 4.0 mg, about 4.5

mg, or about 5.0 mg of the antibody or receptor-based chimeric molecule.

[0032] The amount of VEGF antagonist contained within the individual doses may be expressed

in terms of milligrams of antibody per kilogram of patient body weight (/.e., mg/kg). For example,
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the VEGF antagonist may be administered to a patient at a dose of about 0.0001 to about 10 mg/kg

of patient body weight.

TREATMENT POPULATION AND EFFICACY

[0033] The methodsof the present invention are useful for treating angiogenic eye disorders in

patients that have been diagnosed with orare at risk of being afflicted with an angiogenic eye

disorder. Generally, the methods of the present invention demonstrate efficacy within 104 weeksof

the initiation of the treatment regimen (with the initial dose administered at "week 0"), é.g., by the

end of week 16, by the end of week 24, by the end of week 32, by the end of week 40, by the end of

week48, by the end of week 56, etc. In the context of methodsfor treating angiogenic eye

disorders such as AMD, CRVO,and DME, "efficacy" means that, from the initiation of treatment, the

patient exhibits a loss of 15 or fewerletters on the Early Treatment Diabetic Retinopathy Study

(ETDRS)visual acuity chart. In certain embodiments, "efficacy" means a gain of one or more (e.g.,

1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 or more) letters on the ETDRSchart from the timeofinitiation of

treatment.

EXAMPLES

[0034] The following examples are put forth so as to provide thoseof ordinary skill in the art with a

complete disclosure and description of how to make and use the methods and compositions of the

invention, and are not intended to limit the scope of what the inventors regard astheir invention.

Efforts have been made to ensure accuracy with respect to numbers used (e.g., amounts,

temperature, etc.) but some experimental errors and deviations should be accounted for. Unless

indicated otherwise, parts are parts by weight, molecular weight is average molecular weight,

temperature is in degrees Centigrade, and pressure is at or near atmospheric.

[0035] The exemplary VEGF antagonist used in all Examples set forth below is a dimeric

molecule having two functional VEGF binding units. Each functional binding unit is comprised of Ig

domain 2 from VEGFR1 fused to Ig domain 3 from VEGFR2, whichin turn is fused to the hinge

region of a human IgG1 Fe domain (VEGFR1R2-FcAC1 (a); encoded by SEQ ID NO:1). This VEGF

antagonist is referred to in the examples below as "VEGFT". For purposesof the following

Examples, "monthly" dosing is equivalent to dosing once every four weeks.

Example 1: Phase| Clinical Trial of Intravitreally Administered VEGF Receptor-Based
Chimeric Molecule (VEGFT) in Subjects with Neovascular AMD

[0036] In this Phase | study, 21 subjects with neovascular AMD receiveda single intravitreal (IVT)

dose of VEGFT. Five groups of three subjects each received either 0.05, 0.15, 0.5, 2 or 4 mg of
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VEGFT,and a sixth group of six subjects received 1 mg. No serious adverse events related to the

study drug, and no identifiable intraocular inflammation was reported. Preliminary results showed

that, following injection of VEGFT, a rapid decrease in foveal thickness and macular valume was

observed that was maintained through 6 weeks. At Day 43 acrossall dose groups, mean excess

retinal thickness [excessretinal thickness = (retinal thickness — 179p)] on optical coherence

tomography (OCT) was reduced from 119y to 27u as assessed by Fast Macular Scan and from

194u to 60 as assessed using a single Posterior Pole scan. The mean increasein best corrected

visual acuity (BCVA) was 4.75 letters, and BCVA wasstable or improved in 95% of subjects. In the

2 highest dose groups (2 and 4 mg), the meanincrease in BCVA was13.5 letters, with 3 of 6

subjects demonstrating improvementof 2 3 lines.

Example 2: PhaseIl Clinical Trial of Repeated Dosesof Intravitreally Administered VEGF
Receptor-Based Chimeric Molecule (VEGFT) in Subjects with Neovascular AMD

[0037] This study was a double-masked, randomized study of 3 doses (0.5, 2, and 4 mg)of

VEGFTtested at 4-week and/or 12-week dosing intervals. There were 5 treatment armsin this

study, as follows: 1) 0.5 mg every 4 weeks,2) 0.5 mg every 12 weeks,3) 2 mg every 4 weeks,4) 2

mg every 12 weeks and 5) 4 mg every 12 weeks. Subjects were dosed at a fixed intervalfor the

first 12 weeks, after which they were evaluated every 4 weeks for 9 months, during which additional

doses were administered based on pre-specified criteria. All subjects were then followed for one

yearafter their last dose of VEGFT. Preliminary data from a pre-planned interim analysis indicated

that VEGFT metits primary endpointof a statistically significant reduction in retinal thickness after

12 weeks compared with baseline (all groups combined, decrease of 135y, p < 0.0001). Mean

change trom baseline in visual acuity, a key secondary endpoint of the study, also demonstrated

statistically significant improvement (all groups combined, increase of 5.9 letters, p < 0.0001).

Moreover, patients in the dose groups that received only a single dose, on average, demonstrated a

decreasein excessretinal thickness (p < 0.0001) and an increasein visual acuity (p = 0.012) at 12

weeks. There were no drug-related serious adverse events, and treatment with the VEGF

antagonists was generally well-tolerated. The most common adverse events were thosetypically

associated with intravitreal injections.

Example 3: Phase| Clinical Trial of Systemically Administered VEGF Receptor-Based
Chimeric Molecule (VEGFT) in Subjects with Neovascular AMD

[0038] This study was a placebo-controlled, sequential-group, dose-escalating safety, tolerability

and bioeffect study of VEGFTby IV infusion in subjects with neovascular AMD. Groups of 8

subjects meeting eligibility criteria for subfoveal choroidal neovascularization (CNV) related to AMD
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were assigned to receive 4 IV injections of VEGFTor placebo at doselevels of 0.3, 1, or 3 mg/kg

over an 8-weekperiod.

[0039] Most adverse events that were attributed to VEGFT were mild to moderate in severity, but

2 of 5 subjects treated with 3 mg/kg experienced dose-limiting toxicity (DLT) (one with Grade 4

hypertension and one with Grade 2 proteinuria); therefore, all subjects in the 3 mg/kg dose group

did not enter the study. The mean percent changesin excessretinal thickness were: -12%, -10%,-

66%, and -60% for the placebo, 0.3, 1, and 3 mg/kg dose groups at day 15 (ANOVA p< 0.02), and -

5.6%, +47.1%, and -63.3% for the placebo, 0.3, and 1 mg/kg dose groups at day 71 (ANOVA p<

0.02). There was a numerical improvement in BCVAin the subjects treated with VEGFT. As would

be expected in such a small study, the results were not statistically significant.

Example 4: PhaseIll Clinical Trials of the Efficacy, Safety, and Tolerability of Repeated
Dosesof Intravitreal VEGFT in Subjects with Neovascular Age-Related Macular Degeneration

A. Objectives, Hypotheses and Endpoints

[0040] Twoparallel PhaseIll clinical trials were carried out to investigate the use of VEGFTto

treat patients with the neovascular form of age-related macular degeneration (Study 1 and Study 2).

The primary objective of these studies was to assess the efficacy of IVT administered VEGFT

compared to ranibizumab (Lucentis®, Genentech, Inc.), in a non-inferiority paradigm, in preventing

moderate vision loss in subjects with all subtypes of neovascular AMD.

[0041] The secondary objectives were (a) to assess the safety and tolerability of repeated IVT

administration of VEGFTin subjects with all sub-types of neovascular AMD for periods up to 2

years; and (b) to assessthe effect of repeated IVT administration of VEGFT on Vision-Related

Quality of Life (QOL) in subjects with all sub-types of neovascular AMD.

[0042] The primary hypothesis of these studies wasthat the proportion of subjects treated with

VEGFTwith stable or improved BCVA(<15 letters lost) is similar to the proportion treated with

ranibizumab who havestable or improved BCVA,thereby demonstrating non-inferiority.

[0043] The primary endpoint for these studies was the prevention of vision loss of greater than or

equal to 15 letters on the ETDRSchart, compared to baseline, at 52 weeks. Secondary endpoints

were asfollows: (a) change from baseline to Week52 in letter score on the ETDRS chart; (b) gain

from baseline to Week 52 of 15 letters or more on the ETDRSchart; (c) change from baseline to

Week52in total NEI VFQ-25 score; and (d) changefrom baseline to Week 52 in CNV area.

B. Study Design

[0044] For each study, subjects were randomly assigned in a 1:1:1:1 ratio to 1 of 4 dosing

regimens: (1) 2 mg VEGFT administered every 4 weeks (2Q4); (2) 0.5 mg VEGFT administered
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every 4 weeks (0.5Q4); (3) 2 mg VEGFT administered every 4 weeks to week 8 and then every 8

weeks (with sham injection at the interim 4-weekvisits when study drug was not administered

(2Q8); and (4) 0.5 mg ranibizumab administered every 4 weeks (RQ4). Subjects assigned to (2Q8)

received the 2 mg injection every 4 weeks to week 8 and then a sham injection at interim 4-week

visits (when study drug is not to be administered) during the first 52 weeks of the studies. (No

sham injection were given at Week 52).

[0045] The study duration for each subject was scheduled to be 96 weeksplus the recruitment

period. Forthe first 52 weeks (Year 1), subjects received an IVT or sham injection in the study eye

every 4 weeks. (No sham injections were given at Week 52). During the second yearof the study,

subjects will be evaluated every 4 weeks and will receive IVT injection of study drug at intervals

determined by specific dosing criteria, but at least every 12 weeks. (During the second yearof the

study, sham injections will not be given.) During this period, injections may be given as frequently

as every 4 weeks, but no less frequently than every 12 weeks, according to the following criteria: (i)

increase in central retinal thickness of 2100 um comparedto the lowest previous value as

measured by optical coherence tomography (OCT); or (ii) a loss from the best previous letter score

of at least 5 ETDRSletters in conjunction with recurrent fluid as indicated by OCT;or (iii) new or

persistentfluid as indicated by OCT; or(iv) new onset classic neovascularization, or new or

persistent leak on fluorescein angiography (FA); or (v) new macular hemorrhage;or (vi) 12 weeks

have elapsedsince the previous injection. According to the present protocol, subjects must receive

an injection at least every 12 weeks.

[0046] Subjects were evaluated at 4 weeksintervals for safety and best corrected visual acuity

(BCVA) using the 4 meter ETDRSprotocol. Quality of Life (QOL) was evaluated using the NE!

VFQ-25 questionnaire. OCT and FA examinations were conducted periodically.

[0047] Approximately 1200 subjects were enrolled, with a target enrollment of 300 subjects per

treatment arm.

[0048] To be eligible for this study, subjects were required to have subfoveal choroidal

neovascularization (CNV) secondary to AMD. "Subfoveal" CNV was defined as the presence of

subfoveal neovascularization, documented by FA,or presenceofa lesion that is juxtafoveal in

location angiographically but affects the fovea. Subjecteligibility was confirmed based on

angiographic criteria prior to randomization.

[0049] Only one eye was designated as the study eye. For subjects who meteligibility criteria in

both eyes, the eye with the worse VA wasselected as the study eye. If both eyes had equal VA,

the eye with the clearest lens and ocular media and least amount of subfoveal scar or geographic

atrophy was selected. If there was no objective basis for selecting the study eye, factors such as
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ocular dominance, other ocular pathology and subject preference were considered in making the

selection.

[0050] ‘Inclusion criteria for both studies were as follows: (i) signed Informed consent; (ii) at least

50 years of age; (iii) active primary subfoveal CNV lesions secondary to AMD, including juxtafoveal

lesions that affect the fovea as evidenced by FAin the study eye; (iv) CNV at least 50%oftotal

lesion size; (v) early treatment diabetic retinopathy study (ETDRS) best-corrected visual acuity of:

20/40 to 20/320 (letter score of 73 to 25) in the study eye; (vi) willing, committed, and able to return

forall clinic visits and complete all study-related procedures; and (vii) able to read, understand and

willing to sign the informed consent form (or, if unable to read due to visual impairment, be read to

verbatim by the person administering the informed consentor a family member).

[0051] Exclusion criteria for both studies were as follows: 1. Any prior ocular (in the study eye) or

systemic treatment or surgery for neovascular AMD except dietary supplements or vitamins. 2. Any

prior or concomitant therapy with anotherinvestigational agent to treat neovascular AMD in the

study eye, except dietary supplements or vitamins. 3. Prior treatment with anti-VEGF agents as

follows: (a) Prior treatment with anti-VEGF therapy in the study eye was not allowed; (b) Prior

treatment with anti-VEGF therapyin the fellow eye with an investigational agent (not FDA approved,

e.g. bevacizumab) was allowed up to 3 monthspriorto first dose in the study, and such treatments

were not allowed during the study. Prior treatment with an approved anti-VEGF therapyin the

fellow eye was allowed; (c) Prior systemic anti-VEGF therapy, investigational or FDA/Health

Canada approved, wasonly allowed up to 3 monthspriorto first dose, and was not allowed during

the study. 4. Total lesion size > 12 disc areas (30.5 mm2, including blood, scars and

neovascularization) as assessed by FA in the study eye. 5. Subretinal hemorrhagethatis either

50% or more ofthe total lesion area,orif the blood is under the fovea andis 1 or more disc areas in

size in the study eye. (If the blood is under the fovea, then the fovea must be surrounded 270

degrees byvisible CNV.) 6. Scarorfibrosis, making up > 50% oftotal lesion in the study eye. 7.

Scar, fibrosis, or atrophy involving the center of the fovea. 8. Presenceof retinal pigment epithelial

tears or rips involving the macula in the study eye. 9. History of any vitreous hemorrhagewithin 4

weeksprior to Visit 1 in the study eye. 10. Presence of other causes of CNV, including pathologic

myopia (spherical equivalent of -8 diopters or more negative, or axial length of 25 mm or more),

ocular histoplasmosis syndrome, angioid streaks, choroidal rupture, or multifocal choroiditis in the

study eye. 11. History or clinical evidence of diabetic retinopathy, diabetic macular edema or any

other vascular disease affecting the retina, other than AMD, in either eye. 12. Prior vitrectomyin

the study eye. 13. History of retinal detachment or treatment or surgery for retinal detachmentin

the study eye. 14. Any history of macular hole of stage 2 and abovein the study eye. 15. Any

intraocular or periocular surgery within 3 months of Day 1 on the study eye, exceptlid surgery,
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which may not have taken place within 1 month of day 1, as long asit was unlikely to interfere with

the injection. 16. Prior trabeculectomyorotherfiltration surgery in the study eye. 17. Uncontrolled

glaucoma(defined as intraocular pressure greater than or equal to 25 mm Hg despite treatment

with anti-glaucoma medication) in the study eye. 18. Active intraocular inflammation in either eye.

19. Active ocular or periocular infection in either eye. 20. Any ocular or periocular infection within

the last 2 weeksprior to Screening in either eye. 21. Any history of uveitis in either eye. 22. Active

scleritis or episcleritis in either eye. 23. Presence or history of scleromalacia in either eye. 24.

Aphakia or pseudophakia with absenceof posterior capsule (unless it occurred as a result of a

yttrium aluminum garnet [YAG] posterior capsulotomy) in the study eye. 25. Previous therapeutic

radiation in the region of the study eye. 26. History of corneal transplant or corneal dystrophy in the

study eye. 27. Significant media opacities, including cataract, in the study eye which mightinterfere

with visual acuity, assessmentof safety, or fundus photography. 28. Any concurrent intraocular

condition in the study eye (e.g. cataract) that, in the opinion of the investigator, could require either

medical or surgical intervention during the 96 week study period. 29. Any concurrent ocular

condition in the study eye which, in the opinion of the investigator, could either increase the risk to

the subject beyond whatis to be expected from standard proceduresofintraocularinjection, or

which otherwise mayinterfere with the injection procedure or with evaluation of efficacy or safety.

30. History of other disease, metabolic dysfunction, physical examination finding, orclinical

laboratory finding giving reasonable suspicion of a disease or condition that contraindicates the use

of an investigational drug or that might affect interpretation of the results of the study or render the

subject at high risk for treatment complications. 31. Participation as a subject in anyclinical study

within the 12 weeksprior to Day 1. 32. Any systemic or ocular treatment with an investigational

agentin the past 3 monthsprior to Day 1. 33. The use of long acting steroids, either systemically or

intraocularly, in the 6 monthsprior to day 1. 34. Any history of allergy to povidone iodine. 35.

Knownseriousallergy to the fluorescein sodium for injection in angiography. 36. Presence of any

contraindications indicated in the FDA Approved label for ranibizumab (Lucentis®). 37. Females

who were pregnant, breastfeeding, or of childbearing potential, unwilling to practice adequate

contraception throughout the study. Adequate contraceptive measuresinclude oral contraceptives

(stable use for 2 or more cycles prior to screening); |UD; Depo-Provera®; Norplant® System

implants; bilateral tubal ligation; vasectomy; condom or diaphragm plus either contraceptive

sponge,foam or jelly.

[0052] Subjects were not allowed to receive any standard or investigational agents for treatment

of their AMD in the study eye other than their assigned study treatment with VEGFTor ranibizumab

as specified in the protocol until they completed the Completion/Early Terminationvisit

assessments. This includes medications administered locally (e.g., IVT, topical, juxtascleral or
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periorbital routes), as well as those administered systemically with the intent of treating the study

and/or fellow eye.

[0053] The study procedures are summarizedasfollows:

[0054] Best Corrected Visual Acuity: Visual function of the study eye and the fellow eye were

assessed using the ETDRSprotocol (The Early Treatment Diabetic Retinopathy Study Group) at 4

meters. Visual Acuity examiners were certified to ensure consistent measurement of BCVA. The

VA examiners were required to remain masked to treatment assignment.

[0055] Optical Coherence Tomography: Retinal and lesion characteristics were evaluated using

OCTon the study eye. At the Screen Visit (Visit 1) images were captured and transmitted for both

eyes. All OCT images were captured using the Zeiss Stratus OCT™with software Version 3 or

greater. OCT images were sent to an independent reading center where images were read by

masked readersat visits where OCTs were required. All OCTs were electronically archived at the

site as part of the source documentation. A subset of OCT images were read. OCT technicians

were required to be certified by the reading center to ensure consistency and quality in image

acquisition. Adequate efforts were made to ensure that OCT technicians at the site remained

masked to treatment assignment.

[0056] Fundus Photography and Fluorescein Angiography (FA): The anatomical state of the

retinal vasculature of the study eye was evaluated by funduscopic examination, fundus photography

and FA. At the Screen Visit (Visit 1) funduscopic examination, fundus photography and FA were

captured and transmitted for both eyes. Fundus and angiographic images were sent to an

independent reading center where images were read by masked readers. The reading center

confirmed subject eligibility based on angiographic criteria prior to randomization. All FAs and

fundus photographs were archivedat the site as part of the source dacumentation. Photographers

were required to be certified by the reading center to ensure consistency and quality in image

acquisition. Adequate efforts were made to ensure that all photographers at the site remain

maskedto treatment assignmert.

[0057] Vision-Related Quality of Life: Vision-related QOL was assessed using the National Eye

Institute 25-Item Visual Function Questionnaire (NEI VFQ-25)in the interviewer-administered

format. NEI VFQ-25 was administered by certified personnel at a contracted call center. At the

screening visit, the sites assisted the subject andinitiated the first call to the call center to collectall

of the subject’s contact information and to complete the first NEI VFQ-25 on the phoneprior to

randomization and IVT injection. For all subsequentvisits, the call center called the subject on the

phone,prior to IVT injection, to complete the questionnaire.
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[0058] Intraocular Pressure: Intraocular pressure (IOP) of the study eye was measured using

applanation tonometry or Tonopen. The same method of IOP measurement was used in each

subject throughout the study.

[0059]

C. Results Summary (52 Week Data)

[0060] The primary endpoint (prevention of moderate or severe vision loss as defined above) was

metfor all three VEGFT groups (204, 0.504 and 2Q8)in this study. The results from both studies

are summarizedin Table 1.

Table 1

Ranibizumab VEGFT VEGFT VEGFT

0.5 mg monthly 0.5 mg monthly 2 mg monthly 2 mg every 8

(RQ4) (0.5Q4) (2Q4) weeks"! (208)

Maintenance ofvision* (% patients losing <15 letters) at week 52 versus baseli

Study 1 94.4% 95.9%** 95.1%** 95.1%”**

Study 2 94.4% 96.3%*" 95.6%** 95.6%**

Mean improvementin vision’ (letters) at 52 weeks versus baseline (p-value vs RQ4)***

Study 1 8.1 6.9 (NS) 10.9 (p<0.01) 7.9 (NS)

Study 2 9.4 9.7 (NS) 7.6 (NS) 8.9 (NS

     
 

al Following threeinitial monthly doses
* Visual acuity was measured asthe total numberof letters read correctly on the Early Treatment
Diabetic Retinopathy Study (ETDRS) eye chart.
** Statistically non-inferior based on a non-inferiority margin of 10%, using confidence interval
approach (95.1% and 95% for Study 1 and Study 2, respectively)
*** Test for superiority
NS = non-significant

[0061] In Study 1, patients receiving VEGFT 2mg monthly (2Q4) achieveda statistically significant

greater mean improvementin visual acuity at week 52 versus baseline (secondary endpoint),

compared to ranibizumab 0.5mg monthly (RQ4); patients receiving VEGFT 2mg monthly on

average gained 10.9 letters, compared to a mean8.1 letter gain with ranibizumab 0.5mg dosed

every month (p<0.01). All other dose groups of VEGFTin Study 1 and all dose groups in Study 2

werenotstatistically different from ranibizumab in this secondary endpoint.

[0062] A generally favorable safety profile was observed for both VEGFT and ranibizumab. The

incidence of ocular treatment emergent adverse events was balanced acrossall four treatment

groupsin both studies, with the most frequent events associated with the injection procedure, the

underlying disease, and/or the aging process. The most frequent ocular adverse events were

conjunctival hemorrhage, macular degeneration, eye pain, retinal hemorrhage, and vitreous
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floaters. The most frequent serious non-ocular adverse events weretypical of those reported in

this elderly population who receiveintravitreal treatment for wet AMD; the mostfrequently reported

events were falls, pneumonia, myocardialinfarction, atrialfibrillation, breast cancer, and acute

coronary syndrome. There were no notable differences among the study arms.

Example 5: PhaseIl Clinical Trial of VEGFT in Subjects with Diabetic Macular Edema (DME)

[0063] In this study, 221 patients with clinically significant DME with central macular involvement

were randomized, and 219 patients were treated with balanced distribution over five groups. The

control group received macular laser therapy at baseline, and patients wereeligible for repeat laser

treatments, but no more frequently than at 16 weekintervals. The remaining four groups received

VEGFTbyintravitreal injection as follows: Two groups received 0.5 or 2 mg of VEGFT once every

four weeks throughout the 12-month dosing period (0.5Q4 and 204, respectively). Two groups

receivedthreeinitial doses of 2 mg VEGFT once every four weeks(.e., at baseline, and weeks 4

and 8), followed through week 52 byeither once every 8 weeks dosing (2Q8) or as needed dosing

with very strict repeat dosing criteria (PRN). Mean gainsin visual acuity versus baseline were as

shownin Table 2:

 Table 2

Mean changein visual acuity at|Mean changein visual acuity at
week 24 versus baseline week 52 versus baseline

n (letters) (letters)

VEGFT 0.5 mg
monthly (0.504)

VEGFT 2 mg monthly

 

(204)
 

VEGFT 2 mg every 8
weeks(2Q8)

VEGFT 2 mg as
needed"! (PRN)
al Following threeinitial monthly doses
**p < 0.01 versus laser

    
[0064] In this study, the visual acuity gains achieved with VEGFT administration at week 24 were

maintained or numerically improved up to completion of the study at week 52 in all VEGFT study

groups, including 2 mg dosed every other month

[0065] As demonstrated in the foregoing Examples, the administration of VEGFTto patients

suffering from angiogenic eye disorders (e.g., AMD and DME)at a frequency of once every 8
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weeks, following a single initial dose and two secondary doses administered four weeks apart,

resulted in significant prevention of moderate or severe vision loss or improvements in visual acuity.

Example 6: A Randomized, Multicenter, Double-Masked Trial in Treatment Naive Patients
with Macular Edema Secondary to CRVO

[0066] In this randomized, double-masked, Phase 3 study, patients received 6 monthly injections

of either 2 mg intravitreal VEGFT (114 patients) or sham injections (73 patients). From Week 24 to

Week52,all patients received 2 mg VEGFT as-needed (PRN) according to retreatmentcriteria.

Thus, "sham-treated patients” means patients who received sham injections once every four weeks

fram Week 0 through Week20, followed by intravitreal VEGFT as needed from Week 24 through

Week 52. "VEGFT-treated patients" means patients who received VEGFTintravitreal injections

once every four weeks from Week 0 through Week20,followed byintravitreal VEGFT as needed

from Week 24 through Week 52. The primary endpoint was the proportion of patients who gained

215 ETDRSletters from baseline at Week 24. Secondary visual, anatomic, and Quality of Life NEI

VFQ-25 outcomes at Weeks 24 and 52 were also evaluated.

[0067] At Week 24, 56.1% of VEGFT-treated patients gained =15 ETDRSletters from baseline vs

12.3% of sham-treated patients (P<0.0001). Similarly, at Week 52, 55.3% of VEGFT-treated

patients gained 215 letters vs 30.1% of sham-treated patients (P<0.01). At Week 52, VEGFT-

treated patients gained a mean of 16.2 letters vs 3.8 letters for sham-treated patients (P<0.001).

Mean numberofinjections was 2.7 for VEGFT-treated patients vs 3.9 for sham-treated patients.

Mean changein central retinal thickness was -413.0 uum for VEGFT-treated patients vs -381.8 tim

for sham-treated patients. The proportion of patients with ocular neovascularization at Week 24

were 0% for VEGFT-treated patients and 6.8% for sham-treated patients, respectively; at Week 52

after receiving VEGFT PRN, proportions were 0% and 6.8% for VEGFT-treated and sham-treated.

At Week 24, the mean change from baseline in the VFQ-25 total score was 7.2 vs 0.7 for the

VEGFT-treated and sham-treated groups; at Week 52, the scores were 7.5 vs 5.1 for the VEGFT-

treated and sham-treated groups.

[0068] This Example confirms that dosing monthly with 2 mgintravitreal VEGFTinjection resulted

in a statistically significant improvementin visual acuity at Week 24 that was maintained through

Week52 with PRN dosing compared with sham PRN treatment. VEGFT was generally well

tolerated and had a generally favorable safety profile.

Example 7: Dosing Regimens

[0069] Specific, non-limiting examples of dosing regimens within the scope of the present

invention are as follows:
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[0070] VEGFT 2 mg (0.05 mL) administered byintravitreal injection once every 4 weeks

(monthly).

[0071] VEGFT 2 mg (0.5 mL) administered by intravitreal injection once every 4 weeksforthefirst

8 weeks, followed by 2 mg (0.05 mL) via intravitreal injection once every 8 weeks.

[0072] VEGFT 2 mg (0.5 mL) administered byintravitreal injection once every 4 weeksforthefirst

8 weeks, followed by 2 mg (0.05 mL) via intravitreal injection on a less frequent basis based on

visual and/or anatomical outcomes(as assessed by a physician or other qualified medical

professional).

[0073] VEGFT 2 mg (0.5 mL) administered byintravitreal injection once every 4 weeksforthefirst

8 weeks, followed by 2 mg (0.05 mL) via intravitreal injection administered pro re nata (PRN) based

on visual and/or anatomical outcomes (as assessed by a physician or other qualified medical

professional).

[0074] VEGFT 2 mg (0.5 mL) administered byintravitreal injection once every 4 weeksforthefirst

12 weeks, followed by 2 mg (0.05 mL)via intravitreal injection once every 8 weeks.

[0075] VEGFT 2 mg (0.5 mL) administered byintravitreal injection once every 4 weeksforthefirst

12 weeks, followed by 2 mg (0.05 mL)via intravitreal injection on a less frequent basis based on

visual and/or anatamical outcomes (as assessed by a physician or other qualified medical

professional).

[0076] VEGFT 2 mg (0.5 mL) administered byintravitreal injection once every 4 weeksfor the first

12 weeks, followed by 2 mg (0.05 mL)via intravitrealinjection administered prore nata (PRN)

based on visual and/or anatomical outcomes(as assessed by a physician or other qualified medical

professional).

[0077] VEGFT 2 mg (0.5 mL) administered byintravitreal injection once every 4 weeksforthefirst

16 weeks, followed by 2 mg (0.05 mL)via intravitreal injection once every 8 weeks.

[0078] VEGFT 2 mg (0.5 mL) administered byintravitreal injection once every 4 weeksfor the first

16 weeks, followed by 2 mg (0.05 mL)via intravitreal injection on a less frequent basis based on

visual and/or anatamical outcomes(as assessed by a physician or other qualified medical

professional).

[0079] VEGFT 2 mg (0.5 mL) administered byintravitreal injection once every 4 weeksforthefirst

16 weeks, followed by 2 mg (0.05 mL)via intravitreal injection administered pro re nata (PRN)

based on visual and/or anatomical outcomes (as assessed by a physician or other qualified medical

professional).

[0080] VEGFT 2 mg (0.5 mL) administered byintravitreal injection once every 4 weeksforthefirst

20 weeks, followed by 2 mg (0.05 mL)via intravitreal injection once every 8 weeks.
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[0081] VEGFT 2 mg (0.5 mL) administered byintravitreal injection once every 4 weeksfor the first

20 weeks, followed by 2 mg (0.05 mL)via intravitreal injection on a less frequent basis based on

visual and/or anatomical outcomes(as assessed by a physician or other qualified medical

professional).

[0082] VEGFT 2 mg (0.5 mL) administered byintravitreal injection once every 4 weeksforthefirst

20 weeks, followed by 2 mg (0.05 mL) via intravitreal injection administered pro re nata (PRN)

based on visual and/or anatomical outcomes (as assessed by a physician or other qualified medical

professional).

[0083] VEGFT 2 mg (0.5 mL) administered by intravitreal injection once every 4 weeksforthefirst

24 weeks, followed by 2 mg (0.05 mL)via intravitreal injection once every 8 weeks.

[0084] VEGFT 2 mg (0.5 mL) administered byintravitreal injection once every 4 weeksforthefirst

24 weeks, followed by 2 mg (0.05 mL)via intravitreal injection on a less frequent basis based on

visual and/or anatamical outcomes (as assessed by a physician or other qualified medical

professional).

[0085] VEGFT 2 mg (0.5 mL) administered by intravitreal injection once every 4 weeksforthefirst

24 weeks, followed by 2 mg (0.05 mL)via intravitreal injection administered pro re nata (PRN)

based on visual and/or anatomical outcomes (as assessed by a physician or other qualified medical

professional).

[0086] VEGFT 2 mg (0.5 mL) administered byintravitreal injection once every 4 weeksfor the first

28 weeks, followed by 2 mg (0.05 mL)via intravitreal injection once every 8 weeks.

[0087] VEGFT 2 mg (0.5 mL) administered byintravitreal injection once every 4 weeksforthefirst

28 weeks, followed by 2 mg (0.05 mL)via intravitreal injection on a less frequent basis based on

visual and/or anatomical outcomes (as assessed by a physician or other qualified medical

professional).

[0088] VEGFT 2 mg (0.5 mL) administered byintravitreal injection once every 4 weeksforthefirst

28 weeks, follawed by 2 mg (0.05 mL)via intravitreal injection administered pro re nata (PRN)

based on visual and/or anatomical outcomes (as assessed by a physician or other qualified medical

professional).

[0089] VEGFT 2 mg (0.05 mL) administered byintravitreal injection as a single initial dose,

followed by additional doses administered pro re nata (PRN) based on visual and/or anatomical

outcomes (as assessed by a physician or other qualified medical professional).

[0090] Variations on the above-described dosing regimens would be appreciated by personsof

ordinary skill in the art and are also within the scope of the present invention. For example, the

amount of VEGFT and/or volume of formulation administered to a patient may be varied based on
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patient characteristics, severity of disease, and other diagnostic assessments by a physician or

other qualified medical professional.

[0091] Any of the foregoing administration regimens may be usedfor the treatmentof, e.g., age-

related macular degeneration (é.9., wet AMD, exudative AMD,etc.), retinal vein occlusion (RVO),

central retinal vein occlusion (CRVOQ; e.g., macular edema following CRVO), branchretinal vein

occlusion (BRVO), diabetic macular edema (DME), choroidal neovascularization (CNV; e.g., myopic

CNV), iris neovascularization, neovascular glaucoma, post-surgicalfibrosis in glaucoma,

proliferative vitreoretinopathy (PVR), aptic disc neovascularization, corneal neovascularization,

retinal neovascularization, vitreal neovascularization, pannus, pterygium, vascular retinopathy,etc.

SEQUENCES

[0092] SEQ IDNO:1 (DNA sequence having 1377 nucleotides):

ATGGTCAGCTACTGGGACACCGGGGTCCTGCTGTGCGCGCTGCTCAGCTGTCTGCTTCTCAC

AGGATCTAGTTCCGGAAGTGATACCGGTAGACCTTTCGTAGAGATGTACAGTGAAATCCCCGA

AATTATACACATGACTGAAGGAAGGGAGCTCGTCATTCCCTGCCGGGTTACGTCACCTAACAT

CACTGTTACTTTAAAAAAGTTITCCACTTGACACTTTGATCCCTGATGGAAAACGCATAATCTGG

GACAGTAGAAAGGGCTTCATCATATCAAATGCAACGTACAAAGAAATAGGGCTTCTGACCTGT

GAAGCAACAGTCAATGGGCATTTGTATAAGACAAACTATCTCACACATCGACAAACCAATACAA

TCATAGATGTGGTTCTGAGTCCGTCTCATGGAATTGAACTATCTGTTGGAGAAAAGCTTGTCTT

AAATTGTACAGCAAGAACTGAACTAAATGTGGGGATTGACTTCAACTGGGAATACCCTTCTTCG

AAGCATCAGCATAAGAAACTTGTAAACCGAGACCTAAAAACCCAGTCTGGGAGTGAGATGAAG

AAATTTTTGAGCACCTTAACTATAGATGGTGTAACCCGGAGTGACCAAGGATTGTACACCTGTG

CAGCATCCAGTGGGCTGATGACCAAGAAGAACAGCACATTTGTCAGGGTCCATGAAAAGGACA

AAACTCACACATGCCCACCGTGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTCTTCCTCT

TCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTG

GTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGT

GCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCG

TCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACG

AAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACC

ACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCT

GCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCG

GAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGC

AAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCA

TGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAATGA
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[0093] SEQ ID NO:2 (polypeptide sequence having 458 amino acids):

MVSYWDTGVLLCALLSCLLLTGSSSGSDTGRPFVEMYSEIPEIIHMTEGRELVIPCRVTSPNITVTLK

KFPLDTLIPDGKRIIWDSRKGFIISNATYKEIGLLTCEATVNGHLYKTNYLTHRQTNTIIDVVLSPSHGI

ELSVGEKLVLNCTARTELNVGIDFNWEYPSSKHQHKKLVNRDLKTQSGSEMKKFLSTLTIDGVTRS

DQGLYTCAASSGLMTKKNSTFVRVHEKDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEV

TCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKV

SNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPEN

NYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

[0094] The present invention is not to be limited in scope by the specific embodiments described

herein. Indeed, various modifications of the invention in addition to those described herein will

become apparentto those skilled in the art from the foregoing description and the accompanying

figures. Such modifications are intendedto fall within the scope of the appended claims.
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Whatis claimedis:

1. A method for treating an angiogenic eye disorderin a patient, said method comprising

sequentially administering to the patient a single initial dose of a VEGF antagorist, followed by one

or more secondary dosesof the VEGF antagonist, followed by one or moretertiary doses of the

VEGF antagonist;

wherein each secondary dose is administered 2 to 4 weeksafter the immediately preceding

dose; and

wherein eachtertiary dose is administered at least 8 weeks after the immediately preceding

dose.

2. The method of claim 1, wherein only a single secondary dose is administered to the

patient, and wherein the single secondary dose is administered 4 weeksafter the initial dose of the

VEGF antagonist.

3. The method of claim 1, wherein only two secondary doses are administered to the

patient, and wherein each secondary doseis administered 4 weeksafter the immediately preceding

dose.

4, The methodof claim 3, wherein each tertiary dose is administered 8 weeks after the

immediately preceding dose.

5. The method of claim 1, wherein at least 5 tertiary doses of the VEGF antagonist are

administered to the patient, and wherein the first four tertiary doses are administered 8 weeksafter

the immediately preceding dose, and wherein each subsequenttertiary dose is administered 8 or

12 weeks after the immediately preceding dose.

6. The method of claim 1, wherein the angiogenic eye disorderis selected from the

group consisting of: age related macular degeneration, diabetic retinopathy, diabetic macular

edema, central retinal vein occlusion, branch retinal vein occlusion, and corneal neovascularization.

7. The methodof claim 6, wherein the angiogenic eye disorder is age related macular

degeneration.

8. The method of claim 1, wherein the VEGF antagonist is an anti-VEGF antibody or

fragment thereof, an anti-VEGF receptor antibody or fragment thereof, or a VEGF receptor-based

chimeric molecule.
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9. The method of claim 8, wherein the VEGF antagonist is a VEGF receptor-based

chimeric molecule.

10. The method of claim 9, wherein the VEGF receptor-based chimeric molecule

comprises VEGFR1R2-FcAC1(a) encoded by the nucleic acid sequence of SEQ ID NO:1.

11. The method of claim 9, wherein the VEGF receptor-based chimeric molecule

comprises (1) a VEGFR1 component comprising amino acids 27 to 129 of SEQ ID NO:2; (2) a

VEGFR2 component comprising amino acids 130-231 of SEQ ID NO:2; and (3) a multimerization

component comprising amino acids 232-457 of SEQ ID NO:2.

12. The method of claim 1, wherein all doses of the VEGF antagonist are administered to

the patient by topical administration or by intraocular administration.

13. The method of claim 12, wherein all doses of the VEGF antagonist are administered

to the patient by intraocular administration.

14. The method of claim 13, wherein the intraocular administration is intravitreal

administration.

15. The method of claim 11, wherein all dases of the VEGF antagonist are administered

to the patient by topical administration or by intraocular administration.

16. The method of claim 15, wherein all doses of the VEGF antagonist are administered

to the patient by intraocular administration.

17. The method of claim 16, wherein the intraocular administration is intravitreal

administration.

18. The method of claim 17, wherein all doses of the VEGF antagonist comprise from

about 0.5 mg to about 2 mg of the VEGF antagonist.

19. The method of claim 18, wherein all doses of the VEGF antagonist comprise 0.5 mg

of the VEGF antagonist.

20. The method of claim 18, wherein all doses of the VEGF antagonist comprise 2 mg of

the VEGF antagonist.
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ABSTRACT

The present invention provides methodsfor treating angiogenic eye disorders by sequentially

administering multiple doses of a VEGF antagonist to a patient. The methods of the present

invention include the administration of multiple doses of a VEGF antagonist to a patient at a

frequency of once every 8 or more weeks. The methodsof the present invention are useful for the

treatment of angiogenic eye disorders such as age related macular degeneration, diabetic

retinopathy, diabetic macular edema, central retinal vein occlusion, branch retinal vein occlusion,

and corneal neovascularization.
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Inventor: UL S E Date (Optional) :

Signalure: %

Note: An application data sheet (PTO/SB/14 of equivatent), including naming the enlire inventive enlity, must accompany this form.Use an adcitianal PTO/AIA/G1 form for each additional inventor.

 
This collection of information is required by 35 U.S.C, £15 and 37 CFR 1.63. The informationis required to obtain of retain a benefit by the public which is to file
fand by the USPTO to process) an application. Canfidentiatly is governed by 35 U.S.C, 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute
ta complete, including gathering, preparing, and submitting the completed application form ta tho USPTO.Time vail vary depanding uponthe indwidual case. Any
comments on the amount of time you require locomplete this fom and/or suagestions far reducing this burden, should bo sentto the Chiel Information Officer, U.S.
Patent and Trademark Office, U.S, Depasiment of Commerce, P.O. Box 1450, Alexandria, VA 22313-1460. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND FO: Commissionerfor Patents, P.O, Box 1450, Alexandria, VA 22313-1450.

ifyou need assistance in compteting the lorm, call 1-800-PTO-9199 and select opiion 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 38 U.S.C. 2(b)(2); (2) furnishing of the Information solicited is voluntary;
‘and (3) the principat purpose for which the information is used by the U.S. Patent and Trademark
Office is ta process and/or examine your submission rélated to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonmentof the application or expiration of the patent.

The information provided by you In this form will be subjectto the following rouline uses:

1.

10.

The information on this form will be treated confidentially to the extent allowed under the
Freedom of information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Deparlmentof Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.
A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administralive tribunal, including disclosurcs to
opposing counselin the course of settlement negotiations.
A record in this system of records may be disclosed, as a routine use, to a Memberof
Congress submitting a request involving anindividual, to whom the record pertains, when the
individual has requested assistance from the Memberwith respect to the subject matter of therecord.

A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need forthe information in order io perform a contract. Recipionts of
information shall be required ta comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).
Arecord related to an International Application filed under the Patent Cooperation Trealy in
this system of records may be disclosed, as a routine use,to the International Bureau of the
World intellectual Property Organization, pursuant te the Patent Cooperation Treaty.
A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Securily review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)}.
A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an Inspection of records conducted by GSA as
part of that agency's responsibility to recommend improvementsin records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shail
bo made in accordance with the GSA regulations governing inspection of records forthis
purpose, and any other relevant ( Ae., GSA or Commerce} directive, Such disclosure shalt not
be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public alter
aither publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record wasfiled in an application which
became abandoned orin which the proceedings were terminated and which application is
referenced by either a published application, an application open to public Inspection or an
issued patent.
A record from this system of records may be disclosed, as a routine use, to a Federal, Stato,
or local law enforcement agency,if the USPTO becomes aware of a violation or potential
Violation of law or regulation.
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Electronically Filed 6/21/2021
REGN-008CIPCON10

To Be Assigned
 

Filing Date June 21, 2021
Group Art Unit

Ades Examiner Name es
Commissioner for Patents Title: “Use ofa VEGF Antagonist to Treat Angiogenic
P.O. Box 1450 . .

Eye DisordersAlexandria, VA 22313-1450

 

INFORMATION First Named Inventor George D. Yancopoulos
DISCLOSURE STATEMENT Application Number To Be Assigned 

Sir:

Applicant submits herewith documents which may be material (o the examination of this application

and in respect of which there may be a duty to disclose in accordance with 37 C.F.R. § 1.56. This submission

is not intended to constitute an admission that any documentreferred to therein is “prior art" for this invention

unless specifically designated as such. A listing of the documents is shown on enclosed Form PTO/SB/O8A.

The publications discussed herein are provided to comply with the duty to disclose in accordance

with 37 C.F.R. § 1.56. However, nothing herein is to be construed as an admission that the present

invention is not entitled to antedate such publication by virtue of prior invention. Further, the dates of

publication provided may be different from the actual publication dates which may needto be

independently confirmed

The Examineris requested to make the documents listed on the enclosed PTO/SB/O8Aofrecord in this

application. Applicants would appreciate the Examiner inidaling and returning the initialed copy of form

PTO/SB/08A,indicating the documents cited therein have been considered and madeof record herein.

All of the references identified herein were disclosed in parent application serial number

17/350,958, and as such, copies thereof are not included pursuant to the provisions of 37 CFR § 1.98(d).

Statements

xX No statement

L] PTA Statement under 37 CFR § 1.704(d)(1): Each item of information contained in

the information disclosure statement filed herewith:

(1) Wasfirst ciled in any communication from a patent office in a counterpart foreign or

international application or from the Office, and this communication wasnot received

by any individual designated in § 1.56(c) more than thirty daysprior to thefiling of the

information disclosure statement; or
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Atty Docket No.: REGN-008CIPCON10
USSN:To Be Assigned

(ii) Is a communication that was issued by a patent office in a counterpart foreign or

international application or by the Office, and this communication was not received by

any individual designated in § 1.56(c) more than thirty days prior to the filing of the

information disclosure statement.

L] IDS Statement under 37 CFR § 1.97(e)(1): Each item of information contained in the

information disclosure statement was first cited in any communication from a foreign

patent office in a counterpart foreign application not more than three monthspriorto the

filing of the information disclosure statement; or

L] IDS Statement under 37 CFR § 1.97(e)(2): No item of information contained in the

information disclosure statement was cited in a communication from a foreign patent

office in a counterpart foreign application, and, to the knowledge of the person signing

the certification after making reasonable inquiry, no item of information contained in

the information disclosure statement was known to any individual designated in §

1.56(c) more than three months prior to the filing of the information disclosure

statement.
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Fees

XxX No fee is believed to be due.

CJ The appropriate fee set forth in 37 C.F.R. §1.17(p) accompanies this information disclosure
statement.

The Commissioner is hereby authorized to charge any underpaymentof fees up toastrict limit of

$3,000.00 beyond that authorized on the credit card, but not more than $3,000.00 in additional fees due with

any communication for the above-referenced patent application, including but not limited to any necessary fees

for extensionsof time, or credit any overpayment of any amount to Deposit Account No. 50-0815, order

number REGN-008CIPCON 10.

Respectfully submitted,
BOZICEVIC, FIELD & FRANCIS LLP

Date: _June 21, 2021 By: __/Karl Bozicevic, Reg. No. 28,807/
Karl Bozicevic

Reg. No. 28,807

 

BOZICEVIC, FIELD & FRANCIS LLP

201 Redwood Shores Parkway, Suite 200
Redwood City, CA 94065
Telephone: (650) 327-3400
Facsimile: (650) 327-3231
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Application Number To Be Assigned

INFORMATION DISCLOSURE Filing Date 2021-06-21
First Named Inventor George D. Yancopoulos

STATEMENT BY APPLICANT Art Unit
Examiner Name

Attorney Docket Number REGN-008CIPCON10

 
 
 
 
   

U.S. PATENT DOCUMENTS
Examiner i Patent Number Issue Date Nameof Patentee or Pages, Columns, Lines, Where

Initial* : YYYY-MM-DD Applicant of Cited Document Relevant Passages or Relevant
Number-Kind Code(if known) Figures Appear

7070959 2006-07-04 Papadopoulos
7303746 2007-12-04 Wiegand

7303748 2007-12-04 Wiegand
7306799 2007-12-11 Wiegand

7396664 2008-07-08 Daly et al.
8092803 2012-01-10 Furfine et al.

9254338 2016-02-09 Yancopoulos

9669069 2017-06-06 Yancopoulos
10130681 2018-11-20 Yancopoulos
|ss10:|10406226 2019-09-10 Dix etal.
|sdstt]10464992 2019-11-05 Furfine etal.

. PATENT APPLICATION PUBLICATIONS
Examiner i Publication Number Publication Date Nameof Patentee or Pages, Columns, Lines, Where

Initial* YYYY-MM-DD Applicant of Cited Document Relevant Passages or Relevant
Number-Kind Code(if Known) Figures Appear

2003/0171320 2003-09-11 Guyer
2005/0163798 2005-07-28 Papadopouloset al.
2005/0260203 2005-11-24 Wiegandetal.

2006/0058234 2006-03-16 Daly et al.
2006/0172944 2006-08-03 Wiegandetal.
2007/0190058 2007-08-16 Shams

2008/0220004 2008-09-11 Wiegandetal.
2019/0290725 2019-09-26 Vitti et al.

2019/0388539 2019-12-26 Dix et al.
2020/0017572 2020-01-16 Furfine et al.

 

 
 

 
 

 
 
 

 

 

 
 

 
 
 

 
 

 

1

2

3
4

5
6
7

8

9 

   
— Qo

FOREIGN PATENT DOCUMENTS
Publication Date Nameof Patentee or :

Foreign Document Number YYYY-MM-DD Applicant of Cited Document Pages, Columns, Lines,Where Relevant Passages
Examiner Country Gode-Numher-Kind Gade (if or Relevant Figures

Initial* . known) Appear

 

 

 

WO 2006/047325 2006-03-04 Genentech, Inc. 

Regeneron
WO 2000/75319 2000-12-14 Pharmaceuitcals, Inc. 

Regeneron
WO 2004/106378 A2|2004-12-09 Pharmaceuticals, Inc.

Regeneron
WO 2005/000895 A2|2005-01-05 Pharmaceuticals, Inc. 

Regeneron
WO 2007/022101 A2|2007-02-22 Pharmaceuticals, Inc.

      
eeSYSeeSignature Considered

“EXAMINER: Initial if reference considered, whetheror notcitation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

Application Number To Be Assigned
 

Filing Date 2021-06-21 

First Named Inventor George D. Yancopoulos 
Art Unit 
Examiner Name   
Attorney Docket Number REGN-008CIPCON10

FOREIGN PATENT DOCUMENTS 

Examiner
Foreign Document Number

Country Code-Number-Kind Code (if

Publication Date
YYYY-MM-DD

Nameof Patentee or
Applicant of Cited Document Pages, Columns, Lines,

Where Relevant Passages
or Relevant Figures

AlInitial* A known}

WO 2008/063932 2008-05-29 Genentech, Inc. 
See WO 2008/063932

JP 2010-509369 for English Equivalent2010-03-25 Genentech, Inc. 

RegeneronWO 2012/097019 .
Pharmaceuticals, Inc.

2012-07-19

     
NON PATENTLITERATURE DOCUMENTS

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

published.

16/055,847 — Third Party Submissions dated May 1, 2019

16/159,282 — Third Party Submissions dated May 31, 2019

ANONYMOUS“Anti-VEGF 2019: The State of the Art” Review of Ophthalmology (published
August 5, 2019

BARBAZETTO, “Dosing Regimen And The Frequency Of Macular Hemorrhages In
Neovascular Age-Related Macular Degeneration Treated With Ranibizumab.” Retina,

Bayer Investor News, “Bayer and RegeneronStart additional Phase 3 Study for VEGF Trap-
Eye in Wet Age-related Macular Degeneration.” (May 8, 2008

BayerInvestor News, “VEGF Trap-Eye: New Data Confirm Successesin the Treatmentof
Age-related Macular Degeneration” (September 28, 2008

BENZet al. “CLEAR-IT-2: Interim Results Of The PhaseII, Randomized, Controlled Dose-
and Interval-ranging Study Of RepeatedIntravitreal VEGF Trap
Administration In Patients With Neovascular Age-related Macular Degeneration (AMD)”
ARVO Annual Meeting Abstract (May 2007

BOYER, “A Phase Illb Study to Evaluate the Safety of Ranibizumab in Subjects with
Neovascular Age-related Macular Degeneration.” Ophthalmology, 116(9)}:1731-39

BROWN, “Ranibizumab versus Verteporfin for Neovascular Age-Related Macular
Degeneration.” N Engl J Med, 355(14):1432-44 (October 5, 2006

BROWN, “Primary Endpoint Results of a Phase Il Study of Vascular Endothelial Growth
Factor Trap-Eye in Wet Age-related Macular Degeneration.” Ophthalmology, 118(6):1089-

BROWN, “Long-term Outcomes of Ranibizumab Therapyfor Diabetic Macular Edema: The
36-Month Results from Two phaseIll Trials.” Ophthalmology, 120(10):2013-22 (October

BROWNINGet al. “Aflibercept for age-related macular degeneration: a game-changeror
quiet addition?” American Journal of Ophthalmolog

eeSYSeeSignature Considered

“EXAMINER: Initial if reference considered, whetheror notcitation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant
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Application Number To Be Assigned

INFORMATION DISCLOSURE Filing Date 2021-06-21
First Named Inventor George D. Yancopoulos

STATEMENT BY APPLICANT Art Unit
Examiner Name

Attorney Docket Number REGN-008CIPCON10

 
 
 
 
   

NON PATENTLITERATURE DOCUMENTS

examin Include nameof the author(in CAPITAL LETTERS). title of the article (when appropriate), title of the iter (book,
Initials* » Imagazine, journal, serial, symposium,catalog, etc.}), date, page(s), volume-issue number(s), publisher, city and/orcountry where published.

CAMPOCHIAROet al. “Ranibizumab for Macular Edema Due to Retinal Vein Occlusions
Implication of VEGFas a Critical Stimulator” Molecular Therap :

CAMPOCHIARO, “Ranibizumab for Macular Edema following Branch Retinal Vein
Occlusion: six-month primary end point results of a phaseIll study.” Ophthalmology,

CAMPOCHIARO, “Sustained Benefits from Ranibizumab for Macular Edema following
Central Retinal Vein Occlusion: Twelve-Month Outcomes of a phase Ill Study.”

CAO, “A Subretinal Matrigel Rat Choroidal Neovascularization (CNV) Model and Inhibition
of CNV and Associated Inflammation and Fibrosis by VEGF Trap” Investigative
Ophthalmology & Visual Science, 51(11)}:6009- 6017 (November 2010
CENTER FOR DRUG EVALUATION AND RESEARCH APPLICATION NUMBER: 21-756

MEDICAL REVIEW(S) (December17, 2004)
<URL:https:/Awww.accessdata.fda.gov/drugsatida_docs/nda/2004/21-
756_Macugen_medr.pdf>
CENTER FOR DRUG EVALUATION AND RESEARCH BLA APPLICATION NUMBER:

125156 MEDICAL REVIEW, (June 2006)
<URL:https://(www.accessdata.fda.gov/drugsatida_docs/nda/2006/125156s000_Lucentis_

.pdf>

CHARLES, Steve (Guest Lecturer) “VEGF Trap Has Positive DME Data” Tenth Annual
Retina Fellows Forum Jan 29 and 30, Chicago, (Article Date 03/01/2010

CHATZIRALLIet al. “Intravitreal aflipercept for neovascular age-related macular
degeneration in patients aged 90 years or older: 2-year visual acuity outcomes” Eye
2018) 32:1523-1529

CHUNGetal. “Ziv-aflibercept: A novel angiogenesis inhibitor for the treatment of
metastatic colorectal cancer” Am J Heath-Syst Pharm (November1, 2013) 70:1887-1896

COOPERet al., “Increased Renal Expression of Vascular Endothelial Growth Factor
(VEGF) and Its Receptor VEGFR-2 in Experimental Diabetes” Diabetes (1999) 48:2229-
2239

CSAKY,“Safety Implications of Vascular Endothelial Growth Factor Blockade for Subjects
Receiving Intravitreal Anti-Vascular Endothelial Growth Factor Therapies.” Am. J.
Ophthalmolog

DeVRIESEet al., “Antibodies against Vascular Endothelial Growth Factor Improve Early
Renal Dysfunction in Experimental Diabetes” J. Am. Soc. Nephrol (2001) 12:993-1000

DIXONet al., “VEGF Trap-Eyefor the treatment of neovascular age-related macular
degeneration” Expert Opin. Investig.

DO et al., "An exploratory study of the safety, tolerability and bioactivity of a single
intravitreal injection of vascular endothelial growth factor Trap-Eye in patients with diabetic
macular oedema" Br J Op

DO et al., "The DA VINCI Study: phase 2 primary results of VEGF Trap-Eyein patients
with diabetic macular edema" Ophthalmology, 118(9):1819-1826 (September 2011

eeSYSeeSignature Considered

“EXAMINER: Initial if reference considered, whetheror notcitation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant
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Application Number To Be Assigned

INFORMATION DISCLOSURE Filing Date 2021-06-21
First Named Inventor George D. Yancopoulos

STATEMENTBY APPLICANT Art Unit
Examiner Name

Attorney Docket Number REGN-008CIPCON10

 
 
 
 
   

NON PATENTLITERATURE DOCUMENTS

Examin
er
Initials*

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

magazine, journal, serial, symposium,catalog, etc.), date, page(s}, volume-issue number(s), publisher, city and/or

DO,“One-Year Outcomesof the DA VINCI Study of VEGF Trap-Eye in Eyes with Diabetic
Macular Edema.” Ophthalmolog :

Macular Edema: The CLEAR-IT DME Study” ARVO Annual Meeting Abstract (May 2007

DO et al. “VEGF Trap-Eye Vision-specific Quality of Life through 52 Weeksin Patients

with Neovascular AMD in CLEAR-IT 2: A Phase2 Clinical Trial” ARVO Annual Meeting

ENGELBERT, “Treat And Extend’ Dosing OfIntravitreal Antivascular Endothelial Growth
Factor Therapy For Type 3 Neovascularization/Retinal AngiomatousProliferation.” Retina,

ENGELBERT, “Long-Term Follow-Up For Type 1 (Subretinal Pigment Epithelium)
Neovascularization Using A Modified ‘Treat And Extend’ Dosing RegimentOf Intravitreal

ENGELBERT, “The ‘Treat and Extend’ Dosing RegimenofIntravitreal Anti-Vascular
Endothelial Growth Factor Therapy for Neovascular Age-Related Macular Degeneration.”

Ophthalmology Management, Issue 42,» (June2010) available at
EREMINA et al., “Glomerular-specific alterations of VEGF-A expressionn lead to distinct
congenital and acquired renal diseases” Journal of Clinical Investigation (March 2003)

ERIKSSONetal., “Structure, Expression and Receptor-Binding Properties of Novel
Vascular Endothelial Growth Factors” Vascular Growth Factors and Angiogenesis,

THE EYETECH STUDY GROUP, "Anti-Vascular Endothelial Growth Factor Therapy for
Subfoveal Choroidal Neovascularization Secondary to Age-related Macular Degeneration"
American Academy of Ophthalmolog

||-41._| Eylea®, Highlights of Prescribing Information, Revised 08/2018.
FERRARA,N. “Vascular Endothelial Growth Factor: Molecular and Biological Aspects”
Advances in Organ Biolog

FERRARAetal., “Clinical applications of angiogenic growth factors and their inhibitors”
Nature Medicine (December 1999) 5(12):1359-1364

FLYVBJERGet al., “Amelioration of Long-Term Renal Changesin Obese Type 2 Diabetic
Mice by a Neutralizing Vascular Endothelial Growth Factor Antibody” Diabetes (October
2002) 51:3090-3094

FUNG, “An Optical Coherence Tomography-Guided, Variable Dosing Regiment with
Intravitreal Ranibizumab (Lucentis) for Neovascular Age-related Macular Degeneration.”
Am J Ophthalmolog i

GALE, “Complementary and Coordinated Roles of the VEGFs and Angiopoietins during
Normal and Pathologic Vascular Formation.” Cold Spring Harbor Symposia on
Quantitative Biology, Volume LXVIL, pp. 267-73 (2002

GARCIA-QUINTANILLA,“Pharmacokinetics of Intravitreal Anti-VEGF Drugs in Age-
Related Macular Degeneration.” Pharmaceutics, 11:365 (2019

[aes[weSignature Considered

“EXAMINER: Initial if reference considered, whetheror notcitation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant
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Application Number To Be Assigned

INFORMATION DISCLOSURE Filing Date 2021-06-21
First Named Inventor George D. Yancopoulos

STATEMENT BY APPLICANT Art Unit
Examiner Name

Attorney Docket Number REGN-008CIPCON10

 
 
 
 
   

NON PATENTLITERATURE DOCUMENTS

Examin
er
Initials*

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

magazine, journal, serial, symposium,catalog, etc.), date, page(s}, volume-issue number(s), publisher, city and/or

GOMEZ-MANZANO,“VEGF Trap induces antiglioma effect at different stages of
disease.” Neuro-Oncolog

[Pa[snessataJ Med, 351(27):2805-16, (December 30, 2004

GUTIERREZetal., “Intravitreal bevacizumab (Avastin) in the treatment of macular edema
secondary to retinal vein occlusion” Clin. Ophthalmol.,

HALLERetal., “VEGF Trap-Eye In CRVO: Primary Endpoint Results of the Phase 3
COPERNICUS Study” ARVO Annual Meeting Abstract (April 2011

HEIER etal., “CLEAR-IT 2: Phase 2, Randomized Controlled Dose and Interval-Ranging
Study of Intravitreal VEFG Trap Eye in Patients with Neovascular Age-Related Macular
Degeneration: Predictive Factors for Visual Acuity” ARVO Annual Meeting Abstract (April

HEIER,J., “Intravitreal VEGF Trap for AMD: An Update, The CLEAR-IT 2
Extension Study” Presented at the annual meeting of the Association for
Researchin Vision and Ophthalmology, Retina Today (2009) pp. 44-45

HEIER etal., " rhuFab V2 (anti-VEGF Antibody) for Treatment of Exudative AMD"
Symposium 8:Experimental and Emerging Treatments for Choroidal Neovascularization,

HEIERet al., "Intravitreal Aflibercept (VEGF Trap-Eye) in Wet Age-related macular
Degeneration,” Ophthalmology, 119:2537-2548 (2012

HEIER, “Intravitreal Aflibercept for Diabetic Macular Edema: 148-Week Results from the
VISTA and VIVID Studies.” Ophthalmolog

HEIER etal., “The 1-year Results of CLEAR-IT 2, a Phase 2 Study of Vascular
Endothelial Growth Factor Trap-Eye Dosed As-needed After 12-week Fixed Dosing”
Ophthalmology 2011;118:1098-1106 (June 2011

HEIERet al., “The 1-year Results of CLEAR-IT 2, a Phase 2 Study of Vascular
Endothelial Growth Factor Trap-Eye Dosed As-needed After 12-week Fixed Dosing:
Erratum” Ophthalmology 2011;118:1700 (September 2011

||eo HO, “VEGF Trap-Eye in Wet AMD - CLEAR-IT 2: One-Year OCT and FA Outcomes”CLEAR-IT 2 Study Group, pp 1-24

aHo et al., Slides entitled CLEAR IT 2 One-Year Key Results, Retina Society (2008)
HOLASHetal., “Vessel Cooption, Regression, and Growth in Tumors Mediated by
Angiopoietins and VEGF” Science (June 18, 1999) 284(5422):1994-1998

HOLASH, “VEGF-Trap: A VEGF blockerwith potent antitumor effects” PNAS
99(17)11393-11398 (8/20/2002

}64|HOLASH “Inhibitors of growth factor receptors, signaling pathways and angiogenesis as|64|HOLASH molecular agents.” Cancer Metastasis 25:243-252 (2006
Information from ClinicalTrials.gov archive History of Changes for Study: NCT00320775
“Safety and Tolerability of Intravitreal Administration of VEGF Trap in Patients With
Neovascular Age-Related Macular Degeneration” 70 pages, Latest version submitted
June 8, 2011 on ClinicalTrials.gov (NCT003207752006-2011

|Bremner Considered

“EXAMINER: Initial if reference considered, whetheror notcitation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
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Application Number
Filing Date
First Named Inventor
Art Unit
Examiner Name

Attorney Docket Number

To Be Assigned
2021-06-21

George D. Yancopoulos

 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

 
 
 
   

REGN-008CIPCON10

NON PATENTLITERATURE DOCUMENTS

Examin
er
Initials*

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

Information from ClinicalTrials.gov archive History of Changes for Study: NCT00320775
“Safety and Tolerability of Intravitreal Administration of VEGF Trap in Patients With
Neovascular Age-Related Macular Degeneration” 10 pages, Latest version submitted
March 16, 2015 on ClinicalTrials.gov (NCT00320775_2015

Information from ClinicalTrials.gov archive History of Changes for Study: NCT00320788
“Safety and Efficacy of Repeated Intravitreal Administration of Vascular Endothelial Growth
Factor (VEGF) Trap in Patients With Wet Age-Related Macular Degeneration (AMD)” 71
pages, Latest version submitted December 1, 2011 on ClinicalTrials.gov
(NCT00320788_2006-201 1)

Information from ClinicalTrials.gov archive History of Changes for Study: NCT00320788
“Safety and Efficacy of Repeated Intravitreal Administration of Vascular Endothelial Growth
Factor (VEGF) Trap in Patients With Wet Age-Related Macular Degeneration (AMD)” 31
pages, Latest version submitted January 27, 2012 on_ClinicalTrials.gov
(NCT00320788_2012)

Information from ClinicalTria

“Phase 1 Study of VEGF Tra
version submitted June 8, 20

Information from ClinicalTria

“Double-Masked Study of Eff
AMD (VIEW 1)” 318 pages,

s.gov archive History of Changes for Study: NCT00320814
pin Patients With Diabetic Macular Edema” 30 pages, Latest
11 on ClinicalTrials.gov (NCT00320814_2006-2011)

s.gov archive History of Changes for Study: NCT00509795
icacy and Safety of IVT VEGF Trap-Eye in Subjects With Wet

Latest version submitted December 1, 2011 on
ClinicalTrials.gov (NCT00509795_2007-2011)

Information from ClinicalTria

“Double-Masked Study of Eff
s.gov archive History of Changes for Study: NCT00509795
icacy and Safety of IVT VEGF Trap-Eye in Subjects With Wet

AMD (VIEW 1)” 200 pages, Latest version submitted December 20, 2012 on
ClinicalTrials.gov (NCT00509795_2012)

 
Information from ClinicalTrials.gov archive History of Changes for Study: NCT00527423
“Randomized, Single-Masked, Long-Term, Safety and Tolerability Study of VEGF Trap-Eye
in AMD” 64 pages, Latest version submitted November 1, 2011 on ClinicalTrials.gov
(NCT005274232007-2011)

Information from ClinicalTrials.gov archive History of Changes for Study: NCT00527423
“Randomized, Single-Masked, Long-Term, Safety and Tolerability Study of VEGF Trap-Eye
in AMD” 42 pages, Latest version submitted June 10, 2013 on ClinicalTrials.gov
(NCT005274232012-2013)

Information from ClinicalTrials.gov archive History of Changes for Study: NCT00637377
“Vascular Endothelial Growth Factor (VEGF) Trap-Eye: Investigation of Efficacy and Safety
in Wet Age-Related Macular Degeneration (AMD) (VIEW 2)” 667 pages,Latest version
submitted December 16, 2011 on ClinicalTrials.gov (NCT00637377_2008-201 1)
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Information from ClinicalTrials.gov archive History of Changes for Study: NCT00637377
“Vascular Endothelial Growth Factor (VEGF) Trap-Eye: Investigation of Efficacy and Safety
in Wet Age-Related Macular Degeneration (AMD) (VIEW 2)” 289 pages, Latest version
submitted November 28, 2014 on ClinicalTrials.gov (NCT00637377_2012-2014)

Information from ClinicalTrials.gov archive History of Changes for Study: NCT00789477
“DME And VEGF Trap-Eye[Intravitreal Aflibercept Injection (IA; EYLEA®;BAY86-5321)]
INvestigation of Clinical Impact (DA VINCI)” 135 pages, Latest version submitted May 2,
2011 on ClinicalTrials.gov (NCT00789477_2008-2011)

Information from ClinicalTrials.gov archive History of Changes for Study: NCT00789477
“DME And VEGF Trap-Eye[Intravitreal Aflibercept Injection (IALLEYLEA®;BAY86-5321)]
INvestigation of Clinical Impact (DA VINCI)” 53 pages,Latest version submitted August 28,
2014 on ClinicalTrials.gov (NCT00789477_2013-2014)

Information from ClinicalTrials.gov archive History of Changes for Study: NCT00943072
“Vascular Endothelial Growth Factor (VEGF) Trap-Eye: Investigation of Efficacy and Safety
in Central Retinal Vein Occlusion (CRVO)” 98 pages, Latest version submitted May 9, 2011
on ClinicalTrials.gov (NCT00943072_2009-2011)

Information from ClinicalTrials.gov archive History of Changes for Study: NCT00943072
“Vascular Endothelial Growth Factor (VEGF) Trap-Eye: Investigation of Efficacy and Safety
in Central Retinal Vein Occlusion (CRVO)’ 64 pages, Latest version submitted April 16,
2013 on ClinicalTrials.gov (NCT00943072_2012-2013)

Information from ClinicalTrials.gov archive View of NCT00637377 “Vascular Endothelial
Growth Factor (VEGF) Trap-Eye: Investigation of Efficacy and Safety in Wet Age-Related
Macular Degeneration (AMD) (VIEW 2)” ClinicalTrials.gov. Web. (2010-11-30).

Information from ClinicalTrials.gov archive on the VIEW 2 study (NCT00637377) “VEGF
Trap-Eye: Investigation of Efficacy and Safety in Wet AMD (VIEW 2)”version available
updated on 17 March 2008

Information from ClinicalTrials.gov archive on the view of NCT00509795 “Vascular
Endothelial Growth Factor (VEGF) Trap-Eye: Investigation of Efficacy and Safety in Wet

Information from ClinicalTrials.gov archive on the view of NCT00789477 “DME and VEGF
Trap-Eye: Investigation of Clinical Impact” (11-18-2010

 
Information from ClinicalTrials.gov archive on the view of NCT00509795 “Vascular

Endothelial Growth Factor (VEGF) Trap- Eye: Investigation of Efficacy and Safety in WetMD)”
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Information from ClinicalTrials.gov archive on the view of NCT01012973 “Vascular
Endothelial Growth Factor (VEGF) Trap-Eye: Investigation of Efficacy and Safety in
Central Retinal Vein Occlusion (CRVO)(GALILEO) 7 pages, first posted 11/13/2009;
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KAISER, “Vascular endothelial growth factor Trap-Eye for diabetic macular oedema.” Br.
J. Ophthalmol, 93(2):135-36 (February 2009

KARIA,Niral, “Retinal vein occlusion: pathophysiology and treatment options” Clinical
Ophthalmolog

KOROBELNIKetal., “Intravitreal Aflibercept Injection for Macular Edema Resulting from
Central Retinal Vein Occlusion” American Academy of Ophthalmology (2014) 121(1}:202-

KUO, “Comparative evaluation of the antitumoractivity of antiangiogenic proteins
gene transfer” PNAS 98(8):4605-4610 (04/10/2001

KRZYSTOLIKet al., "Prevention of Experimental Choroidal NEovascularization With

Intravitreal Anti-Vascular Endothelial Growth Factor Antibody Fragment" Arch
Ophthamol.,
LALWANI, “All About PrONTO: Study Yielded Good Results in AMD With Treatment
Guided by OCT.” Retina Today (May 2007

LALWANI, ‘A Variable-dosing Regimenwith Intravitreal Ranibizumab for Neovascular
Age-related Macular Degeneration: Year 2 of the PrONTO Study.” Am J Ophthalmology,

LEVINE, “Macular Hemorrhage In Neovascular Age-Related Macular Degeneration After
Stabilization With Antiangi i

MAJORetal., “DA VINCI: DME and VEGF Trap-Eye: Investigation of Clinical Impact:
Phase 2 Study iin Patients with Diabetic Macular Edema (DME)” ARVO Annual Meeting
MARGOLIS, “Hemorrhagic Recurrence Of Neovascular Age-Related Macular
Degeneration Not Predicted By Spectral Domain Optical Coherence Tomography.”
Retinal Cases & Brief Reports, 4:1-4 (2010

MITCHELL, “The RESTORE Study, Ranibizumab Monotherapy or Combined with Laser
versus Laser Monotherapy for Diabetic Macular Edema.” Ophthalmology, 188(4):615-25
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MITCHELL,Edith P. “Targeted Therapy for Metastatic Colorectal Cancer: Role of
Aflibercept’ Clinical Colorectal Cancer (2013) 12(2):73-85

MITRAetal., “Review of anti-vascular endothelial growth factor therapy in macular edema
secondary to central retinal vein occlusions” Expert Review in Ophthalmol, Taylor &
Francis, GB 6(6):623-629 (January 2011

NGUYENetal., "A Phase| Study of Intravitreal Vascular Endothelial Growth Factor Trap-
Eye in Patients with Neovascular Age-Related Macular Degeneration" Opthamology,J.B.

NGUYENetal., "A phase| trial of an IV-administered vascular endothelial growth factor
trap for treatment in patients with choroidal neovascularization due to age-related macular
degeneration" Ophthalmology, 113(9)}:1522e1-1522614 (Sept 2006) (epub July 28,2006

NGUYENetal., “Randomized, Double-masked, Active-controlled Phase 3 Trial of the
107|Efficacy and Safety of Intravitreal VEGF Trap-Eye in Wet AMD: One-year Results of the

VIEW 1 Study” ARVO Annual Meeting Abstract (April 2011

NGUYEN, “Ranibizumab for Diabetic Macular Edema, Results from 2 PhaseIII
Randomized Trials: RISE and RIDE.” Ophthalmology, 119(4):789-801 (April 2012

NGUYENetal., “Results of a Phase |, Dose-Escalation, Safety, Tolerability, and
Bioactivity Study of Intravitreous VEGF Trap in Patients with Neovascular Age-Related
Macular Degeneration” ARVO Annual Meeting

NICHOLS, EARL R., "AAO: Ranibizumab (rhuRab) May Improve Vision in Age-Related
Macular Degeneration" Doctor's Guide Global Edition, www.psligroup.com/dg/23f2aa.htm,

OHR, “Aflibercept in wet age-related macular degeneration: a perspective review” Ther.
Adv. Chronic Dis., 3(4):153-161 (2012

OLIVERAetal., “VEGF Trap R1R2 suppresses experimental corneal angiogenesis”
European Journal of Ophthalmolog

24(4):143-149 (June 30, 2010

PAPADPPOULOS, “Binding and neutralization of vascular endothelial growth factor
(VEGF) and related ligands by VEGF Trap, ranibizumab and bevacizumab” Angiogenesis,
15:171-185 (2012)
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|__|121|Regeneron SEC Form 10-Q
|122|Regeneron SEC Form 10-Q
||123|Regeneron SEC Form 10-Q
|__|124|Regeneron SEC Form 10-Q (April 30, 2009)
|]125|Regeneron SEC Form 10-Q (November3, 2009)
|__|126|Regeneron SEC Form 10-Q (April 29, 2010)
|__—:'|127|Regeneron SEC Form 10-Q (July 28, 2010)

||128|Regeneron SEC Form 10-Q (October 28, 2010)

November 6, 2006)

May 4, 2007)

August 3, 2007)

aaoO

||
_—

||129|RegeneronSECForm10-Q(May33,2011)
||130|RegeneronSECForm10-Q(July28,2011)
|__-[131|Regeneron SEC Form 10-Q (October 27, 2011) rf]

 
pf32 Regeneron SEC Form 8-K Exhibit: “Press Release of Regeneron Pharmaceuticals, Inc.dated May 1, 2006” (May 2, 2006

Regeneron SEC Form 8-K Exhibit: “Press Release of Regeneron Pharmaceuticals, Inc.
dated May 3, 2006” (May 5, 2006

Regeneron SEC Form 8-K Exhibit: “Slides presented at the Company’s 2006 Annual|faa|Meeting of Shareholders held on June 9, 2006” (June 9, 2006
|__|135|Regeneron SEC Form 8-K Exhibit: “Press Release dated May 2, 2007” (May 3, 2007)

Regeneron SEC Form 8-K Exhibit: “Overheads for presentation at Regeneron's Annual
Meeting of Shareholders to be held on June 8, 2007” (June 8, 2007)

[ar Regeneron SEC Form 8-K Exhibit: “Press Release dated October 1, 2007” (October1,
2007

Regeneron SEC Form 8-K Exh
6, 2007

Regeneron SEC Form 8-K Exh

Regeneron SEC Form 8-K Exh
4, 2008

Regeneron SEC Form 8-K Exh

ibit: “Press Release dated November6, 2007” (November

ibit: “Press Release dated May 1, 2008” (May 2, 2008)

ibit: “Press Release dated November4, 2008” (November

 
ibit: “99(a) Slides that Regeneron Pharmaceuticals, Inc.

intends to use in conjunction with meetings with investors at the J.P. Morgan 27th Annual
Healthcare Conference in San Francisco on January 12-15, 2009.” (January 9, 2009)

Regeneron SEC Form 8-K Exhibit: “Press Release dated April 30, 2009” (May 1, 2009)

Regeneron SEC Form 8-K Exhibit: “Press Release dated November3, 2009.” (November

Regeneron SEC Form 8-K Exhibit: “Press Release Reporting Positive Results for VEGF
Trap-Eye in Phase 3 Study in Central Retinal Vein Occlusion (GRVO) and in Phase 2
Study in Diabetic Macular Edema (DME) dated December20, 2010.” (December20,
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Regeneron SEC Form 8-K Exhibit: “Press Release dated February 17, 2011” (February
18, 2011

Regeneron SEC Form 8-K Exhibit: “Press Release Reporting Positive Results for VEGF
Trap-Eye in Second Phase 3 Study in Central Retinal Vein Occlusion, dated April 27,

April 27, 2011

pfa7|Regeneron SEC Form 8-K Exhibit: “Press Release dated May 3, 2011.” (May 3, 2011)
Regeneron SEC Form 8-K Exhibit: “Press Release, dated June 17, 2011, Announcing that
EYLEA™(aflibercept ophthalmic solution) Received Unanimous Recommendation for
Approval for Treatment of Wet AMD from FDA Advisory Committee.” (June 21, 2011

Regeneron SEC Form 8-K Exhibit: “Presentation entitled VEGF Trap-Eye in CRVO: 1-
ear Results of the Phase 3 COPERNICUS Study” (August 22, 2011

Regeneron SEC Form 8-K Exhibit: “Press Release Announcing FDA Approval of EYLEA™
(aflibercept) Injection for the Treatment of Wet Age-Related Macular
Degeneration, dated November 18, 2011” (November 21, 2011

Regeneron Press Release “Positive Interim Phase 2 Data Reported For VEGF Trap-Eye
In Age-Related Macular Degeneration” (March 27, 2007

Regeneron Press Release “VEGF TRAP-Eye Phase 2 Wet AMD Results Reported At
Arvo Annual Meeting” (May 9, 2007

Regeneron Press Release “Regeneron Reports Second Quarter Financial And Operating
Results” (August 1, 2007

Regeneron Pharmaceuticals, Inc., “Regeneron and Bayer Healthcare Initiate Phase 3

Global Development Program for VEGF Trap-Eye In Wet Age-Related Macular

 
Regeneron Pharmaceuticals, Inc. FORM 10-Q, published on 7 November2007for the
period ending 30 September 2007

Regeneron Press Release “Regeneron AnnouncesPositive Primary Endpoint Results
From A Phase 2 Study Of VEGF Trap-Eye In Age-Related Macular Degeneration”
October 1, 2007

Regeneron Press Release “Regeneron Reports Fourth Quarter And Full Year 2007
Financial And Operating Results” (February 27, 2008

Regeneron Pharmaceuticals, Inc., “Regeneron and Bayer HealthCare Announce
Encouraging 32-Week Follow-up Results from a Phase 2 Study of VEGF Trap-Eyein
Age-Related Macular Degeneration” (April 28, 2008

Regeneron, Press release “Regeneron Reports First Quarter 2008 Financial and
Operating Results”, May 1, 2008.

Regeneron Press Release, “Bayer and Regeneron DoseFirst Patient in Second Phase 3
-Eye in Wet Age-Related Macular Degeneration.” May 8, 2008

Regeneron Pharmaceuticals Inc., “CLEAR-IT-2: Interim Results Of The PhaseII,
Randomized, Controlled Dose-and Interval-ranging Study Of Repeated Intravitreal VEGF
Trap Administration In Patients With Neovascular Age-related Macular Degeneration
(AMD)’ poster presented at the 2007 Association for Research in Vision and
Ophthalmology meeting in Ft. Lauderdale, Florida (May 2007
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Regeneron Pharmaceuticals Inc., “An Exploratory Study of the Safety, Tolerability and
Biological Effect of a Single Intravitreal Administration of VEGF Trap in Patients with
Diabetic Macular Edema”poster presented at the 2007 Association for Research in Vision
and Ophthalmology meeting in Ft. Lauderdale, Florida (May 2007

Regeneron Pharmaceuticals Inc., “Optical Coherence Tomography Outcomes of a Phase
1, Dose-Escalation, Safety, Tolerability, and Bioactivity Study of Intravitreal VEGF Trapin
Patients with Neovascular Age-Related Macular Degeneration: The GLEAR-IT 1 Study”
poster presented at the 2007 Association for Research in Vision and Ophthalmology
meeting in Ft. Lauderdale, Florida (May 2007

Regeneron Pharmaceuticals, Inc., “Regeneron and Bayer HealthCare Announce VEGF
Trap-Eye Achieved Durable Improvementin Vision over 52 Weeks in a Phase 2 Study in
Patients with Age-related Macular Degeneration”

Regeneron Pharmaceuticals Inc., “ VIEW 1 Vascular Endothelial Growth Factor (VEGF)
Trap-Eye 1-Year Results: Investigation of Efficacy and Safety in Wet Age-Related
Macular Degeneration (AMD) ” presented at Bascom Palmer EyeInstitute's Angiogenesis,
Exudation and Degeneration 2011 meeting in Miami, Florida (February 12, 2011

Regeneron Pharmaceuticals Inc., “ VIEW 2 Vascular Endothelial Growth Factor (VEGF)
Trap-Eye 1-Year Results: Investigation of Efficacy and Safety in Wet Age-Related
Macular Degeneration (AMD) ”presented at Bascom PalmerEyeInstitute's Angiogenesis,
Exudation and Degeneration 2011 meeting in Miami, Florida (February 12, 2011

Regeneron Pharmaceuticals Inc., “WEGF Trap-Eye CLEAR-IT 2 Final Primary Endpoint
Results” presented at the 2007 Retina Society Conference in Boston, Massachusetts
September 30, 2007

Regeneron Pharmaceuticals Inc., “VEGF Trap-Eye Final Phase 2 Results in Age-related
Macular Degeneration Presented at 2008 Retina Society Meeting” (September 28, 2008)

|169|Regeneron2008AnnualReport

||170|Regeneron Pharmaceuticals, Inc. “Regeneron Reports Full Year and Fourth Quarter 2008 ||Financial and Operating Results” (February 26, 2009

pofart Regeneron Pharmaceuticals, Inc. “Bayer and Regeneron Extend Development Program ||for VEGF Trap-Eye to Include Central Retinal Vein Occlusion” (April 30, 2009

172 Regeneron Press Release “First Patient Enrolled In Regeneron And Bayer Healthcare|fare|VEGF Trap-Eye Phase 3 Program In Central Retinal Vein Occlusion” (July 23, 2009 ||
Regeneron Press Release “Enrollment Completed in Regeneron and Bayer HealthCare

173|Phase 3 Studies of VEGF Trap-Eye in Neovascular Age-Related Macular Degeneration
Wet AMD)” September 14, 2009

|174|Regeneron 2009 Annual Report and 10-K |

|fas|Regeneron Press Release, “VEGF Trap-Eye ShowsPositive Results ina Phase 2 Study ||in Patients With Diabetic Macular Edema.” February 18, 2010

Regeneron Press Release “Regeneron Schedules November 22, 2010 Teleconference
176|And Webcast To Discuss Results Of Two Phase 3 Studies With VEGF Trap-Eye In Wet

Age-Related Macular Degeneration” (November 19, 2010
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Oo

Regeneron Press Release “Bayer and Regeneron Report Positive Top-Line Results of
177|Two Phase 3 Studies with VEGF Trap-Eye in Wet Age-related Macular Degeneration”

November22, 2010

Regeneron Press Release “Regeneron and Bayer Report Positive Results for VEGF
178|Trap-Eye in Phase 3 Study in Central Retinal Vein Occlusion (CRVO) and in Phase 2

Study in Diabetic Macular Edema (DME)” December20, 2010

Regeneron 2010 Annual Report and 10-K

Regeneron Press Release “Regeneron And Bayer Start Phase 3 Trial To Extend
Ophthalmology Research & Development Program For VEGF Trap-Eye In Asia” (January
18, 2011

181|Regeneron Press Release “Regeneron To Webcast Investor Briefing On VEGF Trap-EyeClinical Program On Sunday, February 13th At 9 Am Et” (February 9, 2011

Regeneron Press Release “Regeneron Submits Biologics License Application To FDA For
VEGF Trap-Eye For Treatment Of Wet Age-Related Macular Degeneration” (February 22,
2011

183|Regeneron Press Release “Regeneron And Bayer Announce Start Of Phase 3 ClinicalProgram In Diabetic Macular Edema”(April 8, 2011

||aa|Regeneron Pharmaceuticals, Inc., “FDA Grants Priority Review for VEGF Trap-Eyefor theTreatment of Wet Age-Related Macular Degeneration” (April 18, 20114

Regeneron Press Release “VEGF Trap-Eye Submitted for EU Marketing Authorization for
Treatment of Wet Age-Related Macular Degeneration (June 7, 2011

Regeneron Pharmaceuticals, Inc., “Regeneron Announces EYLEA™(aflibercept
ophthalmic solution) Receives Unanimous Recommendation for Approval for Treatment of
Wet AMD from FDA Advisory Committee” (June 17, 2011)

1

Regeneron Press Release “Regeneron AnnouncesClinical Presentations at ASRS 2011
Annual Meeting” (August 17, 2011

Regeneron Pharmaceuticals, Inc., “Regeneron Announces FDA Approvalof
88|EYLEA&#153; (aflibercept) Injection for the Treatment of Wet Age-Related Macular

Degeneration: CORRECTED (November 18, 2011

Regeneron Pharmaceuticals, Inc., “Regeneron and BayerInitiate Phase 3 Clinical
Program for the Treatment of Wet Age-Related Macular Degeneration in China”

Regeneron Pharmaceuticals, Inc., “Two Year Results of Phase 3 Studies with EYLEA™
(aflibercept) Injection in wet AMD Show Sustained Improvementin Visual Acuity”

REGILLOet al., “Randomized, Double-Masked, Sham-Controlled Trial of Ranibizumabfor
Neovascular Age-related Macular Degeneration: OIER Study Year 1” American Journal
of Ophthalmolog

ROSENFELD, “Ranibizumab for Neovascular Age-Related Macular Degeneration.” N
Engl J Med, 355(14):1419-31 (October 5, 2006

ROSENFELD, “Lessons Learned From Avastin and OCT-The Great, the Good, the Bad,
and the Ugly: The LXXV Edward Jackson Memorial Lecture.” Am. J. Ophthalmology,
204:26-45 (August 2019)
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RUDGE etal., “VEGF Trap complex formation measures production rates of VEGF,
providing a biomarkerfor predicting efficacious angiogenic blockade” PNAS (November

SCHMIDT-ERFURTH, “Efficacy and Safety of Monthly versus Quarterly Ranibizumab
Treatment in Neovascular Age-related Macular Degeneration: The EXCIE Study”

SCHMIDT-ERFURTHetal. “Primary Results of an International PhaseIII Study Using
Intravitreal VEGF Trap-Eye Compared to Ranibizumabin Patients with Wet AMD (VIEW

” ARVO Annual Meeting

SCHMIDT-ERFURTH, “Three-Year Outcomesof Individualized Ranibizumab Treatment
in Patients with Diabetic Macular Edema.” Ophthalmolog

SCHNICHELS, “Comparative toxicity and proliferation testing of aflibercept, bevacizumab |||and ranibizumab on different ocular cells.” Br. J. Ophthalmol., 97:917-923 (2013

SHARMAand S. AND KAISER, P. K., Update on VEGF TRAP-EyeClinical Trials and
Retinal. Physician, pp. 1-6 (Nov/Dec 2010) <URL:
https :/Avww.retinalphysician.com/issues/2010/nov-dec/update-on-vegf-trap-eye-clinical-
trials>

SIMO AND HERNANDEZ,“Advancesin Medical Treatmentof Diabetic Retinopathy” |||Diabetes Care, 32(8):1556-1562 (August 2009

SLAKTERetal., “Influence of Baseline Angiographic Classification on Outcomesin the ||CLEAR-IT 2 Phase 2 Study of Intravitreal VEGF Trap-Eye in Neovascular Age-Related
Macular Degeneration” ARVO Annual Meeting Abstract (April 2010

SLAKTERet al., “A Phase 2, Randomized, Controlled Dose-and Interval-Ranging Study
of Intravitreal VEGF Trap-Eye in Patients with Neovascular Age-Related Macular
Degeneration: Optical Coherence Tomography (OCT) and Fluorescein Angiography (FA)

Apri

Slides for the 2008 Retina Society Meeting “VEGF Trap-Eye in Wet AMD CLEAR-IT 2:
Summary of One-Year Key Results”, September 28, 2008.

Degeneration.” Am J Ophthalmolog

STEWART,"The expanding role of vascular endothelial growth factor inhibitors in
opthamology" Mayo Clin Proc. 87(1):77-88 (January 2012

STEWARTetal., “Predicted biological activity of intravitreal VEGF Trap” British Journal of
Ophthalmolog :

|[ato|STEWART, “Aflibercept” Nature Reviews: Drug Discovery 11:269-270 (04/01/2012)|||

SPAIDE, “Ranibizumab According to Need: A Treatment for Age-related Macular|||
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magazine, journal, serial, symposium,catalog, etc.), date, page(s}, volume-issue number(s), publisher, city and/or

TANNOCKetal., “Aflibercept versus placebo in combination with docetaxel and
prednisonefor treatment of men with metastatic castration-resistant prostate cancer
VENICE): a phase 3, double-blind randomizedtrial” Lancet Oncol (2013) 14:760-768

THOMAS REUTERS INTEGRITY "VEGF Trap-Eyefinal phaseII results in age-related
macular degeneration presented at 2008 Retina Society Meeting

THURSTON, Gavin “Complementary actions of VEGF and Angiopoietin-1 on blood vessel
growth and leakage” J. Anat. (2002) 200:575-580

THURSTON, “Vascular endothelial growth factor
developmental and pathologic angiogenesis.” International Journal of Hematology, 80:7-

Updated Information from ClinicalTrials.gov archi

and other signaling pathways in

ve History of Changes for Study:
NCT01012973 “Vascular Endothelial Growth Factor (VEGF) Trap-Eye: Investigation of
Efficacy and Safety in Central Retinal Vein Occlu sion (CRVO)(GALILEO) 38 pages,
Latest version submitted October 27, 2014 on ClinicalTrials.gov
NCT0101297301182013_27424.1

Updated Information from ClinicalTrials.gov archive History of Changesfor Study:
NCT01012973 “Vascular Endothelial Growth Factor (VEGF) Trap-Eye: Investigation of
Efficacy and Safety in Central Retinal Vein Occlusion (CRVO)(GALILEO) 10 pages,
Latest version submitted October 27, 2014 on ClinicalTrials.gov
NCT01012973_01252011_27433.1

Updated Information from ClinicalTrials.gov archive History of Changes for Study:
NCT01012973 “Vascular Endothelial Growth Factor (VEGF) Trap-Eye: Investigation of
Efficacy and Safety in Central Retinal Vein Occlu
Latest version submitted October 27, 2014 on Cli
NGT010129730126201227428.1

Updated Information from ClinicalTrials.gov archi

sion (CRVO)}(GALILEO) 11 pages,
nicalTrials.gov

ve History of Changesfor Study:
NCT01012973 “Vascular Endothelial Growth Factor (VEGF) Trap-Eye: Investigation of
Efficacy and Safety in Central Retinal Vein Occlu
Latest version submitted October 27, 2014 on Cli
NCT010129730130201327423.1

Updated Information from ClinicalTrials.gov archi

sion (CRVO)(GALILEO)38 pages,
nicalTrials.gov

ve History of Changesfor Study:
NCT01012973 “Vascular Endothelial Growth Factor (VEGF) Trap-Eye: Investigation of
Efficacy and Safety in Central Retinal Vein Occlu
Latest version submitted October 27, 2014 on Cli
NCGT01012973_02092010_27442.1

Updated Information from ClinicalTrials.gov archi

sion (CRVO}(GALILEO) 12 pages,
nicalTrials.gov

ve History of Changesfor Study:
NCT01012973 “Vascular Endothelial Growth Factor (VEGF) Trap-Eye: Investigation of
Efficacy and Safety in Central Retinal Vein Occlu
Latest version submitted October 27, 2014 on Cli
NCT010129730220201227427.1

Updated Information from ClinicalTrials.gov archi

sion (CRVO)(GALILEO) 11 pages,
nicalTrials.gov

ve History of Changesfor Study:
NCT01012973 “Vascular Endothelial Growth Factor (VEGF) Trap-Eye: Investigation of
Efficacy and Safety in Central Retinal Vein Occlusion (CRVO)(GALILEO)12 pages,

 
Latest version submitted October 27, 2014 on Cli
NCT01012973 03162010 27441.1

nicalTrials.gov

 September 28, 2008
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Updated Information from ClinicalTrials.gov archive History of Changes for Study:
NCT01012973 “Vascular Endothelial Growth Factor (VEGF) Trap-Eye: Investigation of
Efficacy and Safety in Central Retinal Vein Occlu
Latest version submitted October 27, 2014 on Cli
NCT0101297304082011 _27432.1

Updated Information from ClinicalTrials.gov archi

sion (CRVO)(GALILEO) 10 pages,
nicalTrials.gov

ve History of Changesfor Study:
NCT01012973 “Vascular Endothelial Growth Factor (VEGF) Trap-Eye: Investigation of
Efficacy and Safety in Central Retinal Vein Occlu
Latest version submitted October 27, 2014 on Cli
NCT01012973 04162010 _27440.1

Updated Information from ClinicalTrials.gov archi

sion (CRVO)(GALILEO)12 pages,
nicalTrials.gov

ve History of Changes for Study:
NCT01012973 “Vascular Endothelial Growth Factor (VEGF) Trap-Eye: Investigation of
Efficacy and Safety in Central Retinal Vein Occlu
Latest version submitted October 27, 2014 on Cli
NGT01012973_06232011_27431.1

Updated Information from ClinicalTrials.gov archi

sion (CRVO}(GALILEO) 10 pages,
nicalTrials.gov

ve History of Changesfor Study:
NCT01012973 “Vascular Endothelial Growth Factor (VEGF) Trap-Eye: Investigation of
Efficacy and Safety in Central Retinal Vein Occlu
Latest version submitted October 27, 2014 on Cli
NCT010129730722201027439.1

Updated Information from ClinicalTrials.gov archi

sion (CRVO)(GALILEO)12 pages,
nicalTrials.gov

ve History of Changesfor Study:
NCT01012973 “Vascular Endothelial Growth Factor (VEGF) Trap-Eye: Investigation of
Efficacy and Safety in Central Retinal Vein Occlu
Latest version submitted October 27, 2014 on Cli
NCGT01012973_08252010_27438.1

Updated Information from ClinicalTrials.gov archi

sion (CRVO)(GALILEO)12 pages,
nicalTrials.gov

ve History of Changesfor Study:
NCT01012973 “Vascular Endothelial Growth Factor (VEGF) Trap-Eye: Investigation of
Efficacy and Safety in Central Retinal Vein Occlu
Latest version submitted October 27, 2014 on Cli
NCT01012973_08262010_27437.1

UpdatedInformation from ClinicalTrials.gov archi

sion (CRVO)(GALILEO) 10 pages,
nicalTrials.gov

ve History of Changesfor Study:
NCT01012973 “Vascular Endothelial Growth Factor (VEGF) Trap-Eye: Investigation of
Efficacy and Safety in Central Retinal Vein Occlu
Latest version submitted October 27, 2014 on Cli
NCT01012973_09082010_27436.1

Updated Information from ClinicalTrials.gov archi

sion (CRVO)(GALILEO) 10 pages,
nicalTrials.gov

ve History of Changes for Study:
NCT01012973 “Vascular Endothelial Growth Factor (VEGF) Trap-Eye: Investigation of
Efficacy and Safety in Central Retinal Vein Occlu
Latest version submitted October 27, 2014 on Cli
NCT01012973_09192011_27430.1

Updated Information from ClinicalTrials.gov archi

sion (CRVO}(GALILEO) 10 pages,
nicalTrials.gov

ve History of Changes for Study:
NCT01012973 “Vascular Endothelial Growth Factor (VEGF) Trap-Eye: Investigation of
Efficacy and Safety in Central Retinal Vein Occlu sion (CRVO)(GALILEO) 10 pages,

 
Latest version submitted October 27, 2014 on Cli
NCT01012973_10042010_27435.1

nicalTrials.gov
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Updated Information from ClinicalTrials.gov archive History of Changes for Study:
NCT01012973 “Vascular Endothelial Growth Factor (VEGF) Trap-Eye: Investigation of
Efficacy and Safety in Central Retinal Vein Occlusion (CRVO)(GALILEO) 38 pages,
Latest version submitted October 27, 2014 on ClinicalTrials.gov
NCT010129731023201227426.1

Updated Information from ClinicalTrials.gov archive History of Changesfor Study:
NCT01012973 “Vascular Endothelial Growth Factor (VEGF) Trap-Eye: Investigation of
Efficacy and Safety in Central Retinal Vein Occlusion (CRVO)(GALILEO) 38 pages,
Latest version submitted October 27, 2014 on ClinicalTrials.gov
NCT01012973_ 10272013 27422.1

Updated Information from ClinicalTrials.gov archive History of Changes for Study:
NCT01012973 “Vascular Endothelial Growth Factor (VEGF) Trap-Eye: Investigation of
Efficacy and Safety in Central Retinal Vein Occlusion (CRVO)(GALILEO) 10 pages,
Latest version submitted October 27, 2014 on ClinicalTrials.gov
NCT01012973_11012010_27434.1

Updated Information from ClinicalTrials.gov archive History of Changes for Study:
NCT01012973 “Vascular Endothelial Growth Factor (VEGF) Trap-Eye: Investigation of
Efficacy and Safety in Central Retinal Vein Occlusion (CRVO)(GALILEO) 12 pages,
Latest version submitted October 27, 2014 on ClinicalTrials.gov
NCT010129731113200927444.1

Updated Information from ClinicalTrials.gov archive History of Changes for Study:
NCT01012973 “Vascular Endothelial Growth Factor (VEGF) Trap-Eye: Investigation of
Efficacy and Safety in Central Retinal Vein Occlusion (CRVO)(GALILEO)10 pages,
Latest version submitted October 27, 2014 on ClinicalTrials.gov
NCT01012973_11292011 _27429.1

Updated Information from ClinicalTrials.gov archive History of Changesfor Study:
NCT01012973 “Vascular Endothelial Growth Factor (VEGF) Trap-Eye: Investigation of
Efficacy and Safety in Central Retinal Vein Occlusion (CRVO)(GALILEO) 38 pages,
Latest version submitted October 27, 2014 on ClinicalTrials.gov
NCT01012973_1218201227425.1

Updated Information from ClinicalTrials.gov archive History of Changesfor Study:
NCT01012973 “Vascular Endothelial Growth Factor (VEGF) Trap-Eye: Investigation of
Efficacy and Safety in Central Retinal Vein Occlusion (CRVO)(GALILEO)12 pages,
Latest version submitted October 27, 2014 on ClinicalTrials.gov
NGT010129731221201027443.1

Vascular Endothelial Growth Factor Trap&#8208; Eye Investigation of Efficacy and Safety
in Central Retinal Vein Occlusiontitle, 8 pages, 11/12/2009, US [Cited in Third Party
Observationsfiled in parent application USSN 16/055,847 for which a copyis
unavailable on PAIR] NOTE: May correspond to “Information from ClinicalTrials.gov
archive on the view of NCT01012973 “Vascular Endothelial Growth Factor (VEGF) Trap-
Eye: Investigation of Efficacy and Safety in Central Retinal Vein Occlusion
(CRVO}(GALILEO) 7 pages, first posted 11/13/2009; results first posted 11/22/2012: last
update posted 11/3/14; printed 12/4/19
(attns: ag ’3)” cited by the Examinerin the
Office
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WACHSBERGER, “VEGF trap in combination with radiotherapy improves tumor controlin
u87 glioblastoma.”Int. J. Radiation Oncology Bi :

WHO Drug Information, “International Nonproprietary Namesfor Pharmaceutical
Substances (INN)” 20(2):115-119 (2006

||aaa|YANCOPOULOS,“Clinical Application of Therapies Targeting VEGF.” Cell 143:13-16 |||October 1, 2010

YUNG, “Moving Toward the Next Steps in Angiogenesis Therapy?” Society for Neuro-
Oncology, 10:939 (2008
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Sequence Listing was accepted.

See attached Validation Report.

If you need help call the Patent

217-9197 (toll free).

Reviewer: Saleem, Syed (ASRC)  
Timestamp: [year=2021; month=6;

 

day=25;

Electronic  

hr=13; min=50;

Business Center at (866)

sec=12; ms=487; ]  
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Validated By CRFValidator v 1.0.5

Application No: 17352892 Version No: 1.0

Input Set:

Output Set:

Started: 2021-06-21 15:17:48.104

Finished: 2021-06-21 15:17:48.234

 

Elapsed: 0 hr(s) 0 min(s) OQ sec(s) 130 ms

Total Warnings: 2

Total Errors: 1

No. of SeqIDs Defined: 2

Actual SeqID Count: 2

Error code Error Description

E 287 Invalid WIPO ST.2 date format; Use (YYYY-MM-DD) in <141>

W 213 Artificial or Unknown found in <213> in SEQ ID (1)

W 213  
Artificial or Unknown found in <213> in SEQ ID (2)
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<11

<120> Use of a VEGF Antagonist to Treat Angiogenic Eye Disorders

<13

<14

<14

Q>

a>

a>
>

 
SEQUENCE LISTING

George D. Yancopoulos

REGN-OO8CIPCON1O

US 17/352,892
2021-06-21

17/350, 958
2021-06-17

17/112, 404
2020-12-04

17/072,417
2020-10-16

16/055, 847
2018-08-06

16/397,267
2019-04-29

16/159, 272
2018-10-12

15/471, 506
7-03-28

14/972,560
2015-12-17

13/940, 370
2013-07-12

PCT/US2012/020855
2012-01-11

61/432,245
2011-01-13

61/434, 836
2011-01-21

61/561, 957
2011-11-21

 
FastSEQ for Windows Version 4.0

1
1377
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DNA

Artificial

> Synthetic

<400> 1

atggtcagcet
acaggatcta
cccgaaatta
ectaacatca

egcataatct

gggettetga
catcgacaaa
tctgttggag
gacttcaact
cetaaaaacce

gtaaccegga
aagaacagca

ccagcacctg
accctcatga

gacectgagg
aagecrgcggg

caccaggact
gcecccccatcg

acectgecce
aaaggcettct
aactacaaga
ctcaccgtgg
gaggctctge

<210> 2
<211>

<212>
<213>

AOA RON
tN
NO WwWoO Vv

Vv

<400> 2
Met

1
Cys

Phe

Gly

Val
65

Arg

Val

Leu

Val

Arg
50

Thr

Ile

Lys

Tyr

Val

458
PRT

Leu

Glu
35
Glu

Leu

Tle

Glu

Lys
115
Val

actgggacac
gttecgqgaag
tacacatgac
etgttacttt
gggacagtag

ectgtgaage
ccaatacaat

aaaagcttgt
gggaataccc

agtctgggag
gtgaccaagg
catttigtcag
aactcctggg
tetecceggac

teaagttcaa
aggagceagta
ggctgaatgg
agaaaaccat

catecccggga
atcecagega
ecacgectecc
acaagagcag
acaaccacta

Synthetic

Tyr

Leu

20
Met

rp

le
00 

Leu

Sequence

Trp

Thr

Tyr

Val

Lys

Asp
85

Gly

ser

Ile

Leu

Tyr

Pro

Artificial Sequence

Pro

55
Pro

Arg

 

eggggtectg
tgataceggt
tgaaggaagg
aaaaaagttt
aaagggcttc

aacagtcaat
catagatgtg
cttaaattgt
ttcttcgaag

tgagatgaag
attgtacace
ggtccatgaa
gggaccgtca
ecectgaggtc

etggtacgtg
caacagcacg

caaggagtac
ctccaaagcec

tgagetgace
categeegtg
egtgctggac
gtggcagcag
cacgcagaag

Ile
40

Cys

heu

 
20

His

etgtgegege
agacctttceg
gagctcgtca
ecacttgaca
atcatatcaa

gggeatttgt
gttctgagte
acagcaagaa

catcagcata

aaatttttga
tgtgeageat
aaggacaaaa

gtcttcctct
acatgcgtgg

gacggegt gg
tacegtgtgg
aagtgcaagg
aaagggcage

aagaaccagg

gagtgggaga
teegacgget
gggaacgtct
agectctcce

Val

ser

25
Pro

Cys
105
His

Gly

Leu
10

Gly

Glu

Val

Thr

Phe
90

Glu

Leu

Ile

Thr

Leu

75
Ile

Ala

Gln

Glu

tgctcagetg
tagagatgta
ttcectgcecg
etttgatcce
atgcaacgta

ataagacaaa
egtctcatgg
ctgaactaaa
agaaacttgt

gcaccttaac
ceagtggget
ctcacacatg
tcecccccaaa

tggtggacgt

aggtgcataa
teagegtect
teteccaacaa

eccgagaacc

teagectgac
geaatgggea
ecettettect

tctcatgctc
tgtctccggg

a Ke uv

Ile

Ser

60

Ile

Tle

Thr

Thr

Leu

Ala

Thr

His
45
Pro

Pro

Val

Asn

125
Ser

Leu

Gly
30
Met

Asn

Asn

110
Thr

Val

tetgettecte
cagtgaaatec
ggttacgtca
tgatggaaaa
caaagaaata
etatctcaca

aattgaacta
tgtggggatt
aaaccgagac

tatagatggt
gatgaccaag
cecaccgtge
acccaaggac
gagecacgaa

tgccaagaca
cacegtectg
agcectccca
acaggtgtac

etgectggtc
gecggagaac

ctacagcaag
cgtgatgcat
taaatga

Leu
15

Arg

Thr

Tle

Gly

Ala
95

Gly

Ile

Gly

Glu

Thr

Lys
80
Thr

His

Ile

Glu

60
120
180

240
300
360
420

480
540
600
660
720
780

840
900
960
1020

1080
1140
1200
1260
1320

1377
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Lys
145

Asp

Val

Leu

Phe
225
Pro

Val

Glu
305
His

Lys

Gin

Leu

Pro
385
Asn

Leu

Val

Gln

130
Leu

Phe

Ser

Thr

210
Val

Ala

Pro

Val

Val

290
Gln

Gln

Ala

Pro

Tyr

Phe

450

Arg

Thr
195

Cys

Arg

Pro

Val
275

Asp

Tyr

Asp

Leu

Arg
355

Lys

ser

Ser

435
ser

Leu

 
Leu

Ala

Val

Glu

Asp
260

Asp

Gly

Asn

Trp

Pro
340
Glu

Ile

Thr

Lys
420

Cys

Leu

Val

Val

Pro

Gln

ta i} Rk

Cys
150

Tyr

Glu
230
Leu

 heu

Glu

Thr
310
Asn

Pro

Gln

Val

Val
390
Pro

Thr

Val

Leu

135

Thr

Pro

Thr

Gly

Met

His

Val

295

Tyr

Gly

Ile

Val

ser

375
Glu

Pro

Val

Met

ser

455

ser

Gln

Gly
200

Gly

Ile

Glu
280
His

Lys

Glu

Tyr
360
Leu

Trp

Val

His

440
Pro

ser

185
Val

Leu

Lys

Pro

ser

265

Asp

Asn

Val

Glu

Lys
345
Thr

Thr

Glu

Leu

Lys
425
Glu

Gly

Thr

Lys
170

Gly

Thr

Met

Ala

Val

Tyr
330
Thr

Leu

Asp
410
ser

Ala

Glu
155
His

Arg

Thr

His
235
Val

Thr

Glu

Lys

ser
315

Lys

Ile

Pro

Leu

Arg

Leu

140
Leu

Gln

Glu

ser

Phe

Pro

Val

Thr

300
Val

Pro

Val
380

Gly

Asp

Trp

His

Met

Asp
205

Lys

Leu

Glu

Lys
285

Lys

Leu

Lys

Lys

Ser
365

Lys

Gln

Gly

Gln

Asn

445

Val

190
Gln

Asn

Pro

Phe

Val
270
Phe

Pro

Thr

Val

Ala
350

Arg

Gly

Pro

Gln
430
His

Gly

Lys
75 Lys

Gly

Pro

Pro

255
Thr

Asn

Arg

Val

Ser

335

Lys

Asp

Phe

Glu

Phe
415

Gly

Tyr

Cys
240
Pro

Trp

Glu

Asn

Gly

Glu

Tyr

Asn
400

Phe
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Ovftce ef the Chief Finencial Giver 
Document Code WFEE

User4310s

Sale Accounting Date:07/01/2027

Sale Item Reference Number Effective Date

17352892 06/21/2021

Document Number Fee Code. Fee Code Description Amount Paid
1202171008042718 1201 INDEPENDENT CLAIMSIN $480.00

EXCESS OF 3

United States Patent and Trademark Office

Payment Method
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Acdress:COMMISSIONER PCR PATIENTSPO. Box 1450

Alexandria, Virginia 22313-1450www.uspto gov
APPLICATION FILING or GRP AR’

NUMBER 371(c) DATL aa TIL PLE REC'D ATTY.DOCKEIT.NO TOT CLAIMSJIND CLAIMS

 
 

17/352,892 06/21/2021 3300 REGN-008CIPCON10 CONFIRMATION NO.5070
96387 FILING RECEIPT

R - Bozi ic, Field & F i
201REDWOODSHORES PARKWAY NOMALLLg
SUITE 200

REDWOODCITY, CA 94065

Date Mailed: 07/02/2021

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application mustinclude the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR,and TITLE OF INVENTION. Fees transmitted by checkordraft are
subjectto collection.

Please verify the accuracy of the data presented onthis receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts” or
other Notice requiring a responseforthis application, please submit any requestfor correction to this Filing Receipt
with your reply to the Notice. When the USPTOprocessesthereply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
George YANCOPOULOS, Yorktown Heights, NY;

Applicant(s)
REGENERON PHARMACEUTICALS,INC., Tarrytown, NY

Assignment For Published Patent Application
REGENERON PHARMACEUTICALS,INC., Tarrytown, NY

Powerof Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 17/350,958 06/17/2021
whichis a CON of 17/112,404 12/04/2020
whichis a CON of 17/072,417 10/16/2020
whichis a CON of 16/055,847 08/06/2018 PAT 10857205
and is a CONof 16/397,267 04/29/2019 PAT 10888601
whichis a CON of 16/159,282 10/12/2018 PAT 10828345
whichis a GON of 15/471,506 03/28/2017 PAT 10130681
whichis a GON of 14/972,560 12/17/2015 PAT 9669069
whichis a CON of 13/940,370 07/12/2013 PAT 9254338
which is a CIP of PCT/US2012/020855 01/11/2012

whichclaims benefit of 61/432,245 01/13/2011
and claims benefit of 61/434,836 01/21/2011
and claims benefit of 61/561,957 11/21/2011
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Foreign Applications for which priority is claimed (You maybeeligible to benefit from the Patent Prosecution
Highway program at the USPTO.Please see http://www.uspto.gov for more information.) - None.
Foreign application information must be provided in an Application Data Sheetin order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 07/01/2021
The country code and numberofyourpriority application, to be usedforfiling abroad under the Paris Convention,
is US 17/352,892
Projected Publication Date: 10/07/2021
Non-Publication Request: No
Early Publication Request: No
Title

USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS

Preliminary Class

Statement under37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughoutthe territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider thefiling of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-membercountry. The PCT process simplifies the filing
of patent applications on the sameinvention in membercountries, but does not result in a grant of "an international
patent” and doesnoteliminate the need of applicantsto file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordancewith its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advisedthatin the case of inventions madein the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. Thefiling of a U.S. patent application
serves as a requestfor a foreign filing license. The application's filing receipt contains further information and
guidanceasto the status of applicant's license for foreignfiling.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlinesfor filing foreign
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patent applications. The guideis available either by contacting the USPTO Contact Center at 800-786-9199, orit
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http:/Awww.stopfakes.gov. Part of a Department of Commerceinitiative,
this website includes self-help "toolkits" giving innovators guidance on howto protectintellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Governmenthotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED"followed by a date appears on this form. Such licenses are issuedin all applications where
the conditions for issuance of a license have been met, regardless of whetheror not a license may be required as
set forth in 37 CFR 5.15. The scope andlimitations ofthis license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicatedis the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This licenseis to be retained by the licensee and may be usedat any time on or after the effective date thereof unless
itis revoked. This license is automatically transferred to any related applications(s)filed under 37 CFR 1.53(d). This
license is not retroactive.

The grantofa license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselvesof current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOTGRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOTappearonthis form. Applicant maystill petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from thefiling date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee mayforeignfile the application pursuant to 37 CFR 5.15(b).
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SelectuUSA

The United States represents the largest, most dynamic marketplacein the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote andfacilitate business investment. SelectUSAprovides information assistanceto the internationalinvestor
community; serves as an ombudsmanfor existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic developmentorganizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business,visit http:/Awww.SelectUSA.govorcall
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 17/352,892

APPLICATION AS FILED - PART| OTHER THAN

(Golumn 1) (Column 2) SMALL ENTITY

NUMBER FILED|NUMBER EXTRA RATE($
BASIC FEE
Groriimencwy|NA|NASEARCH FEE
(37 CFR 1.16(0), (i), or (m)) N/A N/AEXAMINATION FEE
(37 CFR 1.16(0), (p), or (q))

TOTAL Soo
INOCPENDGNT CLAIMS

If the specification and drawings exceed 100
APPLICATION SIZE_|sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional
(37 GFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.

41(a)(1)(G) and 37 CFR 1.16(s).

MULTIPLE DEPENDENT CLAIM PRESENT(37 CFR 1.16(j))

* lf the difference in column 1 is less than zero, enter "0" in column 2.

APPLICATION AS AMENDED- PARTII

OTHER THAN

(Column 1) (Column 2) (Golumn 3) SMALL ENTITYCLAIMS HIGHEST
REMAINING NUMBER ADDITIONAL

AFTER PREVIOUSLY ($)AMENDMENT PAID FOR
Total Minus

(37 CFR 116i)
Independent Minus(37 CFR 1.16(h))

Application Size Fee (37 CFR 1.18(s})
AMENDMENTA

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()))

(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST

REMAINING NUMBER
AFTER PREVIOUSLY

AMENDMENT
Total

(37 CFR 1.16())

RATE(S)

Independent
(37 CFR 1.16(hi)AMENDMENTB

Application Size Fee (37 CFR 1.16(s

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()))

ADD'L FEE
* If the entry in column 1 is less than the entry in column2. write "0" in column 3.

** If the "Highest Number Previously Paid For" IN THIS SPACEis less than 20, enter "20".
*** Ifthe "Highest NumberPreviously Paid For” IN THIS SPACEis less than 3, enter "3"

The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1
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To: docket@bozpat.com,,
From: PAIR_eOfficeAction@uspto.gov
Ce: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR CorrespondenceNotification for Customer Number 96387

Jul 02, 2021 03:46:38 AM

Dear PAIR Customer:

Regeneron - Bozicevic, Field & Francis
201 REDWOOD SHORES PARKWAY
SUITE 200

REDWOOD CITY, CA 94065
UNITED STATES

The following USPTO patent application(s) associated with your Customer Number, 96387 , have
new outgoing correspondence. This correspondenceis now available for viewing in Private PAIR.

Theofficial date of notification of the outgoing correspondencewill be indicated on the form PTOL-90
accompanying the correspondence.

Disclaimer:

Thelist of documents shown below is provided as a courtesy andis not part of the official file
wrapper. The content of the images shownin PAIR is the official record.

Application Document Mailroom Date Attorney Docket No.
17352892 APP.FILE.REG 07/02/2021 REGN-008CIPCON10

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

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

Monday- Friday 6:00 a.m. to 12:00 a.m.

Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE

PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM
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ATTY. DOCKLT NO. APPLICATION NO.

REGN-008CIPCON 10 17/352,892

SUBSTITUTE1449 ava
INFORMATION DISCLOSURE STATEMENT Regeneron Pharmaceuticals, Inc.

FILING DATE GROUP

June 21, 2021

U.S. PATENT DOCUMENTS

DOCUMENT
NUMBER DATE NAME REFERENCE PROVIDED*

V|6,171,586 1/9/2001__|Lametal. not required per 69 Fed. Reg. S648

2|7,303,747 12/4/2007_|Wiegandet al. not required per 69 Fed. Reg. 5648

3|7,374,757 5/20/2008_|Papadopouloset al. not required per 69 T'ed. Reg. 5648

4|7,374,758 5/20/2008_|Papadopoulosef al. not required per 6) Fed. Reg. S648
5|7,378,095 5/27/2008_|Caoet al. notrequired per 69 Fed. Reg. 5648

6|7,521,049 4/21/2009|Wiegander al. not required per 69 Fed. Reg. 5648

7|7,531,173 $/12/2009__| Wiegandet al. not required per 69 Fed. Reg. 5648

8|10,828,345 11/10/2020_|Yancopoulos not required per 69 Fed. Reg, 5648
9|2003/0113316 6/19/2003_|Kaishevaet al. not required per 69 Fed. Reg. 5648

10|2003/0138417 7/24/2003_|Kaishevaeral. not required per 69 Ted. Reg. 5648

11|20040197324 10/7/2004_|Liuer al. not required per 69 Fed. Reg. S648

12|2006/0217311 9/28/2006_|Dixer al. not required per 69 Ted. Reg. 5648

13|2016/0130337 5/12/2016_|Gekkievaetal. not required per 69 Fed. Reg. 5648

        
 

FOREIGN PATENT DOCUMENTS 

 

 

DOCUMENT
NUMBER DATE COUNTRY TRANSLATION REFERENCE PROVIDED*

14|2663325 11/20/2013|EP n/a Ferewith

15|97/04801 2/13/1997 wO na Herewith

    
 
 

 

 

   
 

NON-PATENT LITERATURE DOCUMENTS

DOCUMENT(Including Author, Title, Date, Pertinent Pages, etc.) REFERENCE PROVIDED*

16 7,374,758 — Patent Term Extension Application submitted December 22, 2011 Herewith

ADIS R&D Profile “Aflibercept: AVE 0005, AVE 005, AVEOQ05, VEGF'l'rap -
17 Regeneron, VEGF Trap (R1R2), VEGF Trap-Eye.” Drugs R D, 9(4):261-269 Herewith

(2008)

EXAMINER DATE CONSIDERED

 

EXAMINER:Initial if reference considered, whether or notcitation is in conformance with MPEP 609. Draw line throughcitation if not in conformance and not
considered. Include copy of this [orm with next communication to Applicant. 

 
*Copies of thelisted references are either submitted herewith or were previously ciled by or submited (o, the Office in a prior application. Pursuant lo 37 C.F.R. §
1.97(d) and MPEP §609,the indicated reference may have been previously cited by or submitted to, the Office in a prior application, where the prior applicationis
identified by its U.S. Application Number in this Information Disclosure Statement.
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ATTY. DOCKET NO. APPLICATION NO.

REGN-008CIPCON 10 17/352,892

SUBSTITUTE 1449 APPLICANT
INFORMATION DISCLOSURE STATEMENT Regeneron Pharmaceuticals, Inc.

FILING DATE GROUP

June 21, 2021
   

NON-PATENT LITERATURE DOCUMENTS

 

 

 

 

|| DOCUMENT(Including Author, Title, Date, Pertinent Pages, etc. REFERENCE PROVIDED*
18 Andersen & Krummen, "Recombinant protein expression for therapeutic Herewith

applications" Current Opinion in Biotechnology13:117-123 (2002)

Anderson efal., “Delivery of Anti-Angiogenic Molecular Therapies for Retinal Herewith
Disease” Drug Discovery Today 15: 272 (2010)

Article in Retinal Physician, "Subspecialty News", available online at
http://www.retinalphysician.com/printarticle.aspx?articleID=104007 (March Herewith
2010)

Ass’n for Res. Vision & Ophthalmology, ARVO® News (Summer2007) Herewith

Ass’n for Res. Vision & Ophthalmology, ARVO® News(Winter/Spring 2008) Herewith

AVASTIN®label Herewith
 

Avery, R. L., D. J. Pieramici, M. D. Rabena, A. A. Castellarin, M. A. Nasir and
M.J. Giust, "Intravitreal bevacizumab (Avastin) for neovascular age-related Herewith
macular degeneration” Ophthalmology 113(3): 363-372 e365 (2006)
 

Bashshurega/., “Intravitreal Bevacizumab for the Management of Choroidal
Neovascularization in Age-Related Macular Degeneration” Am J. Herewith
Ophthalmology 142: 1 (2006)
 

Bayer Press Release, “Bayer and Regeneron Dose First Patient in Second Phase
3 Study for VEGF Trap-Eye in Wet Age-Related Macular Degeneration.” May Herewith
8, 2008 

Bayer Press Release, "VEGF Trap-Eye ShowsPositive Results in Phase II Study. . . : . Herewith
in Patients with Diabetic Macular Edema" February 18, 2010 erewn

 
Bayer Press Release, "Bayer HealthCare and Regeneron Announce Encouraging

28 32-Week Follow Up Results From A Phase 2 Study of VEGF Trap-Eye in Age- Herewith
Related Macular Degeneration" April 28, 2008
 

Bayer Press Release "Bayer HealthCare and Regeneron Announce VEGF Trap-
29 Eye Achieved Durable Improvement in Vision Over 52 Weeks in a Phase 2 Herewith

Study in Patients with Age-Related Macular Degeneration” August 19, 2008

  
EXAMINER DATE CONSIDERED

 

EXAMINER:Initial if reference considered, whether or notcitation is in conformance with MPEP 609. Draw line throughcitation if not in conformance and not
considered. Include copy of this [orm with next communication to Applicant. 

 
*Copies of thelisted references are either submitted herewith or were previously ciled by or submited (o, the Office in a prior application. Pursuant lo 37 C.F.R. §
1.97(d) and MPEP §609,the indicated reference may have been previously cited by or submitted to, the Office in a prior application, where the prior applicationis
identified by its U.S. Application Number in this Information Disclosure Statement.
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ATTY. DOCKET NO. APPLICATION NO.

REGN-008CIPCON 10 17/352,892

SUBSTITUTE 1449 APPLICANT
INFORMATION DISCLOSURE STATEMENT Regeneron Pharmaceuticals, Inc.

FILING DATE GROUP

June 21, 2021

30

31

  
NON-PATENT LITERATURE DOCUMENTS

DOCUMENT(Including Author, Title, Date, Pertinent Pages, etc.

BMJ Publishing Group Ltd., “Review: Ranibizumab (Lucentis) In Neovascular
Age-Related Macular Degeneration: Evidence From Clinical Trials” British J.
Ophthalmology (December 2020), https://bjo.bmj.com/content/94/1/2.altmetrics

Bontempo,"Preformulation Development of Parenteral Biopharmaceuticals”
Drugs and the Pharmaceutical Sciences 85:91-108 (1997)

  
REFERENCE PROVIDED*

Herewith

Herewith
 

re) NK

Bressler, N. M. and G. ‘Treatment of Age-Related Macular Degeneration with
Photodynamic Therapy Study, "Photodynamic therapy of subfoveal choroidal
neovascularization in age-related macular degeneration with verteporfin: two-
year results of 2 randomizedclinical trials-tap report 2." Arch Ophthalmol
119(2): 198-207 (2001)

Herewith

 

33

34

Brown & Regillo, “Anti-VEGF Agents in the Treatment of Neovascular Age-
Related Macular Degeneration: Applying Clinical Trial Results to the Treatment
of Everyday Patients” Am J. Ophthalmology 144: 627 (2007)

Chi er al., "Physical Stability of Proteins in Aqueous Solution: Mechanism and
Driving Forces in Nonnative Protein Aggregation” Pharmaceutical Research Vol.
20, No. 9, 1325-1336 (September 2003)

Herewith

Herewith
 

35

37

Ciulla & Rosenfeld, “Antivascular Endothelial Growth Factor Therapy For
Neovascular Age-Related Macular Degeneration” Current Opinion
Ophthalmology 20: 158 (2009)

Clinicaltrials.gov. I-SPY 2 TRIAL: Neoadjuvant and Personalized Adaptive
Novel Agents to Treat Breast Cancer, Accessed 2010; http://clinical
trials.gov/ct2/show/NCT01042379 ?term-NCT01042379&rank=1

CMS,Local Coverage Determination (LCD) for Ranibizumab (Lucentis)
(L29266, First Coast Service Options, Inc June 14, 2011)

Herewith

Herewith

Herewith
 

38 Controls in SCI experiments, RegenBase. Retrieved January 6, 2021, from
http://regenbase. org/control-groups.html

Herewith
 

39
Department of Health and HumanServices, Office of Inspector General,
"Questionable Billing for Medicare Ophthalmology Services" September 2015
OEI-04-12-00280

Herewith
 

 
40

EXAMINER

Drug Vehicle (Code C927), National Cancer Institute (NCI). Retrieved January
6, 2021, from

https://ncithesaurus.nci.nih. gov/ncitbrowser/ConceptReport.jsp?dictionary
=NCI_Thesaurus&code=C927&ns=ncit

DATE CONSIDERED

 
Herewith

 
 

EXAMINER:Initial if reference considered, whether or notcitation is in conformance with MPEP 609. Draw line throughcitation if not in conformance and not
considered. Include copy of this [orm with next communication to Applicant.  *Copies of thelisted references are either submitted herewith or were previously ciled by or submited (o, the Office in a prior application. Pursuant lo 37 C.F.R. §
1.97(d) and MPEP §609,the indicated reference may have been previously cited by or submitted to, the Office in a prior application, where the prior applicationis
identified by its U.S. Application Number in this Information Disclosure Statement.
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ATTY. DOCKET NO. APPLICATION NO.

REGN-008CIPCON 10 17/352,892

SUBSTITUTE 1449 APPLICANT
INFORMATION DISCLOSURE STATEMENT Regeneron Pharmaceuticals, Inc.

FILING DATE GROUP

June 21, 2021

    

 

 

 

 
    
 

NON-PATENT LITERATURE DOCUMENTS

|| DOCUMENT(Including Author, Title, Date, Pertinent Pages, etc. REFERENCE PROVIDED*
EP 2 663 325 File History Herewith

42 Eylea® Prescribing Information, Revised 05/2019 Herewith

Ferrara, N. & Kerbel, R., “Angiogenesis as a Therapeutic Target” Nature 438: .
43|967 (2005) Herewith

Fraseref al., "Single Injections of Vascular Endothelial Growth Factor Trap

4A Block Ovulation in the Macaque and Produce a Prolonged, Dose-Related Herewith
Suppression of Ovarian Function." J. Clin. Endocrinol & Metab. 90(2): 1114-
1122 (February 2005)

45 Genentech, "FDA Approves Lucentis for the Treatment of Wet Age-Related Herewith
Macular Degeneration,” News Release dated June 30, 2006 (Tune 30, 2006)

Gupta, O. P., G. Shienbaum, A. H.Patel, C. Fecarotta, R. S. Kaiser and C. D.
Regillo, "A treat and extend regimen using ranibizumab for neovascular age- .46 : a . Herewith
related macular degeneration clinical and economic impact" Ophthalmology
117(11): 2134-2140 (2010)

Heier, “Intravitreal VEGI Trap for AMD: An Update” Retina Today 44 (October .47 Herewith
2009)

Heier, J. S., P. A. Campochiaro, L. Yau, Z. Li, N. Saroj, R. G. Rubio and P. Lai
48 "Ranibizumab for macular edema duetoretinal vein occlusions: long-term Herewith

follow-up in the HORIZONtrial" Ophthalmology 119(4): 802-809 (2012)

HERCEPTIN®label Herewith

Holz et al., “VEGF Trap-Eye for Macular Oedema Secondary to Central Retinal
50 Vein Occlusion: 6-Month Results of the Phase II] GALILEO Study”British J. Herewith

Ophthalmology97: 278 (2013)

EXAMINER DATE CONSIDERED

 

EXAMINER:Initial if reference considered, whether or notcitation is in conformance with MPEP 609. Draw line throughcitation if not in conformance and not
considered. Include copy of this [orm with next communication to Applicant.  *Copies of thelisted references are either submitted herewith or were previously ciled by or submited (o, the Office in a prior application. Pursuant lo 37 C.F.R. §
1.97(d) and MPEP §609,the indicated reference may have been previously cited by or submitted to, the Office in a prior application, where the prior applicationis
identified by its U.S. Application Number in this Information Disclosure Statement.
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ATTY. DOCKET NO. APPLICATION NO.

REGN-O008CIPCON10 17/352,892

SUBSTITUTE1449 ava
INFORMATION DISCLOSURE STATEMENT Regeneron Pharmaceuticals, Inc.

FILING DATE GROUP

June 21, 2021
 

NON-PATENT LITERATURE DOCUMENTS

  

 

 

 

 

 

 

 

   
 

|| DOCUMENT(Including Author, Title, Date, Pertinent Pages, etc. REFERENCE PROVIDED*
Ip, M.S., I. U. Scott, P. C. VanVeldhuisen, N. L. Oden, B. A. Blodi, M. Fisher,
L. J. Singerman, M. ‘Tolentino, C. K. Chan, V. H. Gonzalez and $. S. R. Group
"A randomizedtrial comparing the efficacy and safety of intravitreal

51 triamcinolone with observation to treat vision loss associated with macular Herewith

edema secondaryto central retinal vein occlusion: the Standard Care vs
Corticosteroid for Retinal Vein Occlusion (SCORE)study report 5" Arch
Ophthalmol 127(9): 1101-1114 (2009)
Janewayef al., "The structure of a typical antibody molecule” Immunobiology:

52 The Immune System in Health and Disease. 5th edition. New York: Garland Herewith
Science (2001)

53 Keanee7al., “Effect of Ranibizumab Retreatment Frequency on Neurosensory Herewith
Retinal Volume in Neovascular AMD”Retina 29: 592 (2009)

54 Kimet al., “Potent VEGF Blockade Causes Regression of Coopted Vessels in a Herewith
Model of Neuroblastoma” Proc. Nat’! Acad. Sci. 99: 11399 (2002)

55 LUCENTIS Approval (2006) Herewith

56 LUCENTIS® Label (14 pages) Herewith

37 LUCENTIS® Prescribing Information (2006) Herewith

Macular Photocoagulation Study, G., "Laser photocoagulation of subfoveal

58 neovascular lesions in age-related macular degeneration. Results of a randomized Herewith
. clinical trial. Macular Photocoagulation Study Group" Arch Ophthalmol 109(9):

1220-1231 (1991)

59 Massin, “Anti-VEGF Therapy for Diabetic Macular Edema: An Update” Retina Herewith
Today 54 (Sept./Oct. 2008)

Michels, S., P. J. Rosenfeld, C. A. Puliafito, E. N. Marcus and A.S.
Venkatraman, "Systemic bevacizumab (Avastin) therapy for neovascular age- .60 . - Herewith
related macular degeneration twelve-week results of an uncontrolled open-label
clinical study” Ophthalmology 112(6): 1035-1047 (2005)

EXAMINER DATE CONSIDERED

 

EXAMINER:Initial if reference considered, whether or notcitation is in conformance with MPEP 609. Draw line throughcitation if not in conformance and not
considered. Include copy of this [orm with next communication to Applicant.  *Copies of thelisted references are either submitted herewith or were previously ciled by or submited (o, the Office in a prior application. Pursuant lo 37 C.F.R. §
1.97(d) and MPEP §609,the indicated reference may have been previously cited by or submitted to, the Office in a prior application, where the prior applicationis
identified by its U.S. Application Number in this Information Disclosure Statement.
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SUBSTITUTE1449 ava
INFORMATION DISCLOSURE STATEMENT Regeneron Pharmaceuticals, Inc.

FILING DATE GROUP

June 21, 2021
 

NON-PATENT LITERATURE DOCUMENTS

  

 

 

 

 

 

 

 

 

 

 

  
 

|| DOCUMENT(Including Author, Title, Date, Pertinent Pages, etc. REFERENCE PROVIDED*
Mitchell e¢ al., “Ranibizumab (Lucentis) in Neovascular Age-Related Macular

61 Degeneration: Evidence from Clinical Trials” Brit. J. Ophthalmology94: 2 Herewith
(2009)

62 Ni & Hui, “Emerging Pharmacologic Therapies for Wet Age-Related Macular Herewith
Degeneration” Ophthalmologica 223: 401 (2009)

Parkins & Lashmar, "The formulation of biopharmaceutical products”
63 Pharmaceutical Science & Technology Today Vol. 3, No. 4: 129-137 (April4, Herewith

2000)

64 Phosphate buffer. Cold Spring Harbor Protocols 2006: pdb.rec8543 (2006) Herewith

65 Randolph & Jones, "Surfactant-Protein Interactions” Rational Design of Stable Herewith
Protein Formulations pp. 159-175, Springer, Boston, MA (2002) _

66 RAPTIVA®label Herewith

Regeneron Pharmaceuticals Inc. Regeneron Receives $20 Million Milestone
67 Paymentfor Initiation of Phase 3 Study of VEGF Trap-Eye in Wet AMD. Media Herewith

Release: 14 Aug 2007. Available from URL:http://www.regeneron.com

Regeneron Pharmaceuticals Inc. Regeneron Reports Fourth Quarter and Full
68 Year 2004 Financial and Operating Results. Media Release: 22 Feb 2005. Herewith

Available from URL: http://www.regeneron.com

Regeneron Pharmaceuticals Inc. Regeneron Reports Fourth Quarter and Full
69 Year 2005 Financial and Operating Results. Media Release: 24 Feb 2006. Herewith

Available from URL:http://regeneron.com

Regeneron Pharmaceuticals Inc. Regeneron Reports Positive Phase Data for the
VEGFTrap in Age-Related Macular Degeneration; Preliminary Results Show

10 Improvements in Vision and Reginal Swelling; VEGF Trap Was Well Tolerated Herewith
at All Dose Levels. Media Release: 1 May 2006. Available from URL:
http://www.regeneron.com

71 Regeneron SEC Form 10-Q (September30, 2009) Herewith

72 Reichert, “Antibody-Based Therapeutics To Watch In 2011” MABS3: 76 (2011) Herewith
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NON-PATENT LITERATURE DOCUMENTS

DOCUMENT(Including Author, Title, Date, Pertinent Pages, etc.

REMICADE®label

Retina Coding Q & A, Retinal Physician, 16: 18, 54 (July/August 2019)

ATTY. DOCKET NO. APPLICATION NO.

REGN-O08CIPCON 10 17/352,892
APPLICANT

Regeneron Pharmaceuticals, Inc.
FILING DATE GROUP

June 21, 2021
  

REFERENCE PROVIDED*

Herewith

Herewith
 

75
Rogers et al., "The prevalence ofretinal vein occlusion: pooled data from
population studies from the United States, Europe, Asia, and Australia”
Ophthalmology 117(2): 313-319 e311 (2010)

Herewith
 

76

77

Rosenfeld, P. J., A. A. Moshfeghi and C. A. Puliafito, "Optical coherence
tomographyfindings after an intravitreal injection of bevacizumab (avastin) for
neovascular age-related macular degeneration" Ophthalmic Surg Lasers Imaging
36(4): 331-335 (2005)

Rudgeef al., "VEGF Trap as a Novel Antiangiogenic Treatment Currently in
Clinical Trials for Cancer and Eye Diseases, and VelociGene®-based Discovery
of the Next Generation of Angiogenesis Targets," Cold Spring Harbor Symposia
on Quantitative Biology 70: 411-418 (2005)

Herewith

Herewith

 

78

79

Schmidt-Erfurth “Current Concepts in the Management of Diabetic Macular
Edema” Proceedings 7:52 (2010)

Scott et al., "A randomizedtrial comparing the efficacy and safety of intravitreal
triamcinolone with standardcareto treat vision loss associated with macular

Edema secondary to branch retinal vein occlusion: the Standard Care vs
Corticosteroid for Retinal Vein Occlusion (SCORE)studyreport 6" Arch
Ophthalmol 127(9): 1115-1128 (2009)

Herewith

Herewith

 

80 SIMULECT® label Herewith
 

Spaide et al., “Prospective Study of Intravitreal Ranibizumab as a Treatment for
Decreased Visual Acuity Secondary to Central Retinal Vein Occlusion” Am J.
Ophthalmology 147: 298 (2009)

Herewith
 

Spielberg, L. & Leys, A., “Intravitreal Bevacizumab for Myopic Choroidal
Neovascularization: Short-Term and 1-Year Results” Bulletin Societe Belge
D’ Ophtalmologie 312: 17 (2009)

Herewith
 

Steinbrook, “The Price of Sight — Ranibizumab, Bevacizumab,and the
Treatment of Macular Degeneration” N. Eng. J. Med. 355:1409 (2006)

 
Herewith
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*Copies of thelisted references are either submitted herewith or were previously ciled by or submited (o, the Office in a prior application. Pursuant lo 37 C.F.R. §
1.97(d) and MPEP §609,the indicated reference may have been previously cited by or submitted to, the Office in a prior application, where the prior applicationis
identified by its U.S. Application Number in this Information Disclosure Statement.
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INFORMATION DISCLOSURE STATEMENT Regeneron Pharmaceuticals, Inc.

FILING DATE GROUP

June 21, 2021
   

NON-PATENT LITERATURE DOCUMENTS

|| DOCUMENT(Including Author, Title, Date, Pertinent Pages, etc. REFERENCE PROVIDED*
The Branch Vein Occlusion Study, G., "Argon laser photocoagulation for

84 macular edemain branch vein occlusion" Am J Ophthalmol 98(3): 271-282 Herewith
(1984)

The Central Vein Occlusion Study, G., "Evaluation of grid pattern
photocoagulation for macular edemain central vein occlusion. The Central Vein Herewith
Occlusion Study Group M report" Ophthalmology 102(10): 1425-1433 (1995)
 

U.S. DEP’T HEALTH & HUMAN SERVS., NAT'L INST. HEALTH, NAT°L

EYE INST., “Age-Related Macular Degeneration: What You Should Know”
(Sept. 2015) Herewith
https:/Avww.nei.nih.gov/sites/default/files/healthpdfs/WYSK_AMD_English_Se
pt2015_PRIN'T.pdf
 

U.S. DEP’T HEALTH & HUMANSERVS., NAT’L INST. HEALTH, NAT’L

EYE INST., “Diabetic Retinopathy: What You Should Know” (Sept. 2015),
https://www.nei.nih.gov/sites/default/files/2019-06/Diabetic-Retinopathy-What-
You-Should-Know-508.pdf

Herewith

 

U.S. Department of Health and Human Services Food and Drug Administration,
"Guidance for industry Q1A(R2) stability testing of new drug substances and Herewith
products" Rockville, MD (November 2003)
 

Vascular Endothelial Growth Factor (VEGF) Trap-Eye: Investigation of Efficacy
and Safety in Wet Age-Related Macular Degeneration (AMD) (VIEW1),

 NCT00509795, ClinicalTrials.gov (Apr. 28, 2009), Herewith
https://clinicaltrials.gov/ct2/show/NCT00509795 (“NCT-795”)

Wall Street Journal, "Genentech’'s Big Drug for Eyes Faces a Rival" (2007) Herewith
 

Wulff e7 al., "Prevention of Thecal Angiogenesis, Antral Follicular Growth, and
Ovulation in the Primate by Treatment with Vascular Endothelial Growth Factor Herewith
Trap R1R2" Endocrinology 143(7): 2797-2807 (July 2002)
 

XOLAIR® label Herewith
 

 
Zarbin & Rosenfeld, “Pathway-Based Therapies for Age-Related Macular
Degeneration: An Integrated Survey of Emerging Treatment Alternatives” Retina Herewith
30: 1350 (2010)
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EFS ID: 43207955 
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Title of Invention: USE OF A VEGF ANTAGONIST TO TREAT ANGIOGENIC EYE DISORDERS
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a
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21-07-09_REGN-008CIPCON10.

pdf 972a347bele7bice963ceee43b20cldeT 7

Information Disclosure Statement(IDS)
Form {(SB08)

Warnings: 
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This is not an USPTO suppliedIDSfillable form

TotalFiles Size (in bytes) 132197 

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

New Applications Under 35 U.S.C. 111
If a new applicationis being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shownonthis
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National Stage of an International Application under 35 U.S.C. 371
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New International Application Filed with the USPTOas a Receiving Office
If a new international application is being filed and the international application includes the necessary componentsfor
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
andofthe InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
national security, and the date shown onthis AcknowledgementReceiptwill establish the internationalfiling date of
the application.

 

Celltrion Exhibit 1014

Page 99



Celltrion Exhibit 1014 
Page 100

Electronically Filed 7/9/2021

Attomey Docket No.
Confirmation No.

First Named Inventor

Application Number

Filing Date

Group Art Unit

Examiner Name po

Title: “Use ofa VEGF Antagonist to Treat Angiogenic
Lye Disorders”

  
 

  
 
 

 
  
  
 

INFORMATION

DISCLOSURE STATEMENT

 
 
 
 
 

Addressto:

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

 
 
 
 

Sir:

Applicant submits herewith documents which may be material to the examination of this application

and in respect of which there may be a duty to disclose in accordance with 37 C.F.R. § 1.56. This submission

is not intended to constitute an admission that any documentreferred to therein is "prior art” for this invention

unless specifically designated as such. A listing of the documents is shown on enclosed Form PTO/SB/O8A.

The publications discussed herein are provided to comply with the duty to disclose in accordance

with 37 C.F.R. § 1.56. However, nothing herein is to be construed as an admission that the present

invention is not entitled to antedate such publication by virtue of prior invention. Further, the dates of

publication provided may be different from the actual publication dates which may need to be

independently confirmed.

The Examineris requested to make the documents listed on the enclosed PTO/SB/08Aof record in this

application. Applicants would appreciate the Examinerinitialing and returning the initialed copy of form

PTO/SB/08A,indicating the documents cited therein have been considered and made ofrecord herein.

All of the references identified herein were disclosed in parent application serial number

17/350,958, and as such, copies thereof are not included pursuantto the provisions of 37 CFR § 1.98(d).

Statements

xX] No statement

L] PTA Statement under 37 CFR § 1.704(d)(1): Each item of information contained in

the information disclosure statement filed herewith:

(i) Wasfirst cited in any communication from a patent office in a counterpart foreign or

international application or from the Office, and this communication was not received
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Atty Docket No.: REGN-008CIPCON10
USSN:17/352,892

by any individual designated in § 1.56(c) more than thirty daysprior to thefiling of the

information disclosure statement; or

(ii) Is a communication that was issued by a patent office in a counterpart foreign or

international application or by the Office, and this communication was not received by

any individual designated in § 1.56(c) more than thirty days prior to the filing of the

information disclosure statement.

     

L] IDS Statement under 37 CFR § 1.97(e)(1): Each item of information contained in the

information disclosure statement wasfirst cited in any communication from a foreign

patent office in a counterpart foreign application not more than three monthspriorto the

filing of the information disclosure statement; or

| IDS Statement under 37 CFR § 1.97(e)(2): No item of information contained in the

information disclosure statement was cited in a communication from a foreign patent

office in a counterpart foreign application, and, to the knowledge of the person signing

the certification after making reasonable inquiry, no item of information contained in

the imformation disclosure statement was known to any individual designated in §

1.56(c) more than three months prior to the filing of the information disclosure
statement.
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Fees

XxX No fee is believed to be due.

CJ The appropriate fee set forth in 37 C.F.R. §1.17(p) accompanies this information disclosure
statement.

The Commissioner is hereby authorized to charge any underpaymentof fees up toastrict limit of

$3,000.00 beyond that authorized on the credit card, but not more than $3,000.00 in additional fees due with

any communication for the above-referenced patent application, including but not limited to any necessary fees

for extensionsof time, or credit any overpayment of any amount to Deposit Account No. 50-0815, order

number REGN-008CIPCON 10.

Respectfully submitted,
BOZICEVIC, FIELD & FRANCIS LLP

Date:_July 9, 2021 By:__/Karl Bozicevic, Reg. No. 28,807/
Karl Bozicevic

Reg. No. 28,807

BOZICEVIC, FIELD & FRANCIS LLP

201 Redwood Shores Parkway, Suite 200
Redwood City, CA 94065
Telephone: (650) 327-3400
Facsimile: (650) 327-3231
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Application Number 17/352,892
Filing Date 2021-06-21

INFORMATION DISCLOSURE First Named Inventor George D. YANCOPOULOS
STATEMENTBY APPLICANT Art Unit To Be Assigned

Examiner Name To Be Assigned
Attorney Docket Number REGN-008CIPCON10

 
 
 
 
   

U.S. PATENT DOCUMENTS
Examiner i Issue Date Nameof Patentee or Pages, Columns, Lines, Where

Initial* : YYYY-MM-DD Applicant of Cited Document Relevant Passages or Relevant
Figures Appear

 

 

. PATENT APPLICATION PUBLICATIONS
Examiner i icati Publication Date Nameof Patentee or Pages, Columns, Lines, Where

Initial* YYYY-MM-DD Applicant of Cited Document Relevant Passagesor Relevant
Figures Appear

 

    
FOREIGN PATENT DOCUMENTS

Publication Date Nameof Patentee or Pages, Columns. Lines
YYYY-MM-DD Applicant of Cited Document ges, ,Where Relevant Passages

Examiner i or Relevant Figures
Initial*

 

|| NON PATENTLITERATURE DOCUMENTS

oe Cite Include nameof the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the iter (book,
Initials“ No. |magazine, journal, serial, symposium,catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/ortry whe' blishere published.

||1|Eylea®,HighlightsofPrescribingInformation,Revised11/2011
||2._|IPR2021-00880,Paper4,PetitionforIPR(May5,2021)
[||3|IPR2021-00880,Exhibit1002,AlbiniDeclaration(May4,2021)

||4IPR2021-00880,Exhibit1003,GerritsenDeclaration(April30,2021)|

|fs IPR2021-00880, Paper10, Preliminary Response of Patent Owner (August 16,2021

|6|IPR2021-00881,Paper1,PetitionforIPR(May5,2021)
|7_|IPR2021-00881,Exhibit1002,AlbiniDeclaration(May4,2021)
|8|IPR2021-00881,Exhibit1003,GerritsenDeclaration(April26,2021)

8|IPR2021-00881, Paper 10, Preliminary Response of Patent Owner (August 16, |2021

|10_-|IPR2021-00881,Exhibit2001,DoDeclaration(August13,2021)

Mitchell et a/., “Evaluating the Impactof Intravitreal Aflibercept on Diabetic iRetinopathy Progression in the VIVID-DME and VISTA-DME Studies” Ophthalmol
Retina 2(10):988-96 (2018

|ss|.12:|PGR2021-00035, Paper2, Petition for PGR (January 7, 2021 ||

pas PGR2021-00035, Paper 6, Preliminary Response of Patent Owner (April 15, |2021

|ss.14_|PGR2021-00035, Exhibit 1003 Wu Declaration (January 7, 2021 ||
|ss|.15.|PGR2021-00035, Exhibit 2001 Do Declaration (April 14, 2021
|ss|16:|PGR2021-00035, Exhibit 2002 D. Brown Declaration (April 14, 2021

||
|

pf CAO,J. R., R.; Wang, Q.; Yancopoulos, G.D.; Wiegand, S.J. (2002). Inhibition of i17|Corneal Neovascularization and Inflammation by VEGF Trap. In "ARVO", Invest.
Ophthalmol. Vis. Sci. Vol. 43. E-Abstract 1863

eeSYSeeSignature Considered

“EXAMINER: Initial if reference considered, whetheror notcitation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant

 
Celltrion Exhibit 1014

Page 103



Celltrion Exhibit 1014 
Page 104

Application Number 17/352,892
Filing Date 2021-06-21

INFORMATION DISCLOSURE First Named Inventor George D. YANCOPOULOS
STATEMENT BY APPLICANT Art Unit To Be Assigned

Examiner Name To Be Assigned
Attorney Docket Number REGN-008CIPCON10

 
 
 
 
   

NON PATENTLITERATURE DOCUMENTS

er Cite [Include nameof the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book,
Initials* No. |[magazine, journal, serial, symposium,catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or

WANG, Q. R., R.; Cao, J.; Yancopoulos, G.D.; and Wiegand, S.J. (2002). Anti-
Angiogenic Properties of a New VEGF Antagonist, VEGF Trap, in a Mouse Model
of Retinal Neovascularization. In "ARVO", Invest. Ophthalmol. Vis. Sci., Vol. 43.
E-Abstract. 3714

SAISHIN, Y., Saishin, Y., Takahashi, K., Lima e Silva, R., ef a/. (2003). VEGF-
TRAP(R1R2) suppresses choroidal neovascularization and VEGF-induced
breakdown of the blood-retinal barrier. J Cell Physiol 195:241-48

CURSIEFEN, C., Cao, J., Chen, L., Liu, Y., Maruyama, K., ef a/. (2004). Inhibition
of hemangiogenesis and lymphangiogenesis after normal-risk corneal
transplantation by neutralizing VEGF promotesgraft survival. Invest Ophthalmol
Vis Sci 45(8):2666-73

CURSIEFEN, C., Chen, L., Borges, L. P., Jackson, D., Cao, J., et a/. (2004).
VEGF-A stimulates lymphangiogenesis and hemangiogenesis in inflammatory
neovascularization via macrophage recruitment. J Clin Invest 113{7):1040-50

CAO,J.; Song, H.; Renard, R.A.; Liu, Y.; Yancopolous, G.D.; Wiegand,S.J.
(2005). Systemic Administration of VEGF Trap Suppresses Vascular Leak and
Leukostasis in the Retinas of Diabetic Rats. In "ARVO", Vol. 46. Invest.
Ophthalmol. Vis. Sci. E-Abstract 446

NORK,T. M., Dubielzig, R. R., Christian, B. J., Miller, P. E., Miller, J. M., ef af.
(2011). Prevention of experimental choroidal neovascularization and resolution of
active lesions by VEGF trap in nonhumanprimates. Arch Ophthalmol
129(8):1042-52

 
eeSYSeeSignature Considered

“EXAMINER: Initial if reference considered, whetheror notcitation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
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HIGHLIGHTS GF PRESCRIBING INFORMATION
These highlights do mot inchide all the information needed te use BYLEA
safely and effectively. See full prescribing information for EYLEA,

EYLEA™(affibercept) Injection
Yor intravitreal Injection

U.S, Approval: 2027
sesccecceeenoe INDICATIONS AND USAGE

EYLEAis indicaied for the veaiment ofpatients with Neovascular (Wel)
Age-Related Macular Degeneration (AMD). (1)

  

 soca BOSAGE ANB ARMINISTRATION —————-
Por ophthalmic intravityeal injection only. (2.1)  
 The recommended dose for EYLEAis 2 mg (0.05 mL) administered by
intravitreal injection every 4 weeks (monthly) ferthe first 3 months,
followed by 2 my (0.05 mL)via iuteavitreal injection once every
S weeks (2 months). (23

* Although EYLEA may be dosed as freq yas2 inp every 4 weeks
(monthly), additional efficacy was not demonstrated 1A was
dosed every 4 weeks compared to every § weeks. ¢

 

 
   

 

DOSAGE FORMS AND STRENGTH.
danion for intravitreal injectionin a single-use viz

 
  40 mpfink s¢  

FULL PRESCRIBING INFORMATION: CONTENTS*

heee

daetee 

ores CONTRAIN DICATIONS
» Ocular or periocularinfection
se Active intraocuia  

WARNINGS AND PRECAUTIONS
»  f£ndophthaluitis and retinal detachments may occur following

intravitreal inject Patients should be instructed ts report any
symptoms suggestive of endophthalmitis or retinal detachment
without delay and should be managed appropriately. (5.1)

6  nereases in intraocular pressure have been seen within 60 minutes
ofan intravitreal injection. {

 

   Ol

 

ADVERSE REACTIONS
ost common adverse reactions (75%) reported in patieuts recenving
‘A were coupmctival hemorrhage, eve pain, cataract, vitreous

detachment, vitreous Moaters, and wicreased intraocular pressure, (6.2)

wi
 

 
re

 
Ys report SUSPECTED ADVERSE REACTIONS, contact Regeweron at
1-855-395-3248 or FDA at 1-£00-FBA-1888 or wv fal :  

See 1) for PATTENT COUNSELING INFORMATION,
Revised: 11/204

peepoe feedbed 
*Sections or subsections omitted from the full prescribing information
are not listed.

Page | of £3
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FULL PRESCRIBING INFORMATION

1 INDICATIONS AND USAGE

EYLEAts indicated for the treatment of patients with Neovascuiar (Wet} Age-Related Macular
Degeneration (AMD).

2 DOSAGE AND ADMINISTRATION

2.4 General Dosing Information

FOR OPHTHALMIC INTRAVITREAL INJECTION ONLY. EYLEA must only be
administered by a qualified physician.

2.2 Desing

The recommended dose forEYLEAis 2 mg (0.05 mL or 50 microliters) administered by
intravitreal injection every 4 weeks (monthly) for the first 12 weeks (3 months), followed by
2 mg (0.05 mL) viaintravitreal injection once every 8 weeks @ months). AlthoughEYLEA may
be dosed as frequently as 2 mg every 4 weeks (monthly), additional efficacy was not
demonstrated whenEYLEA was dosed every 4 weeks compared to every 8 weeks [see C8

 
 

 

2.3 Preparation for Administration

EYLEAshould be inspected visually prior to administration. ff particulates, cloudiness, or
discoloration are visible, the vial must not be used.

Using aseptic technique, the intravitreal injection should be performed with a 30-gange x %-inch
injection needles.

Vial

The glass vial is for single use only,

1. Remove the protective plastic cap fromthe vial (see Figure 1).

Page 2 of £3
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2, Clean the top of the vial with an alcohol wipe (see Mi   
 

>

3. Remove the 19-gauge x 14-inch, 5-micron, filter needle from its pouch and removethe

1-mL. syringe supplied in the carton frorn its pouch. Atta ch the filter needle to the syringe by
twisting it onto the Luer lock syringe tip (see Figure 

Figure 3: 

  
 

Page 3 of {3
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9,

10

Push the filter needie into the center of the vial stopper until the needle touches the bottom
edge ofthe vial.

Using aseptic technique withdrawail of the EYLEA vial contents into the syringe.Keeping
the vial in an upright position, slightly inclined to ease complete withdrawal (see Figure 4 

Figure 4:

  
Ensure that the plunger rod is drawn sufficiently back when emptying the vial in order to
completely empty the filter needle.

Reniove the filter needle from the syringe and properly dispose of the filter needle.
Note: Filter needle is mot to be used for intravitreal injection.

Removethe 30-gauge x 4-inch injection needle from the plastic pouch and attach the

injection needle to ihe syringee by firmly twisting the injection needle onto the Luer lock~~

syringetip (see Fis 

Figure 3:

  
When ready io administer EYLEA, remove the plastic needle shicid from the needie.

. Holding the syringe with the needie pointing up, check the syringefor bubbles. if there are

bubbles, gently tap the syringe with your finger until the bubblesrise to the top (see Figure 

Page 4 of £5
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that the phingertip aligns with the line that marks 0.05 mL on the syringe (see F
8).

Figare7: Figure8:

» Plat Plunger
§, Edge.   

2.4 Administration

‘The intravitreal injection procedure should be carried out under controlled aseptic conditions,
which include surgical hand disinfection and the use ofsterile gloves, a sterile drape, and a
sterile eyelid speculum (or equivalent). Adequate anesthesia and a topical broad-spectrum
microbicide should be given prior to the injection.

Immediately following the intravitreal injection, patients should be monitored for elevation in
intraocular pressure. Appropriate monitoring may consist of a check for perfusion of the optic
nerve head or tonometry. if required, a sterile paracentesis needle should be available.

Following intravitreal injection, patients should be instructed to report any symptoms suggestive
of endophthalmitis or retinal detachment (e.g., eve pain, redness of the eye, photophobia,
blurring of vision) without delay [see 

Eachvial should only be used for the treatment of a single eye. If the contralateral eye requires
treatment, a newvial should be used and the sterile field, syringe, gloves, drapes, eyelid

Page $ of £3
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speculum, filter, and injection needles should be changed beforeEYLEA is administeredto the
other eye.

After injection, any unused product must be discarded.

No special dosage modification is required for any of the populations that have beenstudied
(e.g., gender, elderly).

3 DOSAGE FORMS AND STRENGTHS

Single-use, glass vial designed to provide 0.05 mL of 40 mg/mL solution for intravitreal
injection,

4 CONTRAINDICATIONS

44 Ocularor PeriocularInfections

EYLEAis contraindicated in patients with ocular or periocular infections.

4.2 Active Intraocular Inflammation

EYLEAis contraindicated in patients with active intraccular inflammation.

43 Hypersensitivity

EYLEA ts contraindicated in patients with known hypersensitivity to aflibercept or any ofthe
excipients in EYLEA.

3 WARNINGS AND PRECAUTIONS

5.1 Endophthalmitis and Retinal Detachments

Intravitreal injections, including those with EYLEA,have beenassociated with endophthalmitis
and retinal detachments[see « ? i]. Proper aseptic injection technique must
always be used when administering EYLE,A Patients should be instructed to report any
symptoms suggestive of endophthalmitis orretinal detachment without delayaand should be
managed appropriately [see Dosage and Adi and& :

“T-

 

 
 

5.2 Increase in Intraocalar Pressure

Acute increases in intraocular pressure havee been seen within 60 minutes of intravitreal injection,
including with EYLEA[see4 EE Sustained increases in intraocular pressure
have also been reported after repeated intravitreal dosing with VEGFinhibitors. Intraocular

pressure and the perfusion of the optic nnerve head should be monitored and managed
appropriately [see £3
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5.3 Thromboembolic Events

There is a potential risk of arterial thromboembolic events (ATEs)} following intravitreal use of
VEGFinhibitors, including EYLEA. ATHs are defined as nonfatal stroke, nonfatal myocardial
infarction, or vascular death Gncluding deaths of unknown cause). The incidence in the VIEW1

and VIEW2 wet AMD studies duringthe first year was1. 8% (32 out of 1824) in the combined
group of patients treated with EYLEA [see ©. fi]. 

6 ADVERSE REACTIONS

The following adverse reactions are discussed in detail in other sections of the labeling:

e Endophthalmitis and retinal detachments [see 

@ Increased intraocular pressure [see } 
 e ‘Thromboembolic events [see

The most common adverse reactions (75%) reported in patients receiving EYLEA were
conjunctival hemorrhage, eye pain, cataract, vitreous detachment, vitreousfloaters, and increased
intraocular pressure.

6.1 Injection Procedure

Serious adverse reactions related to the injectton procedure have occurred in <0.1%of
intravitreal injections with EYLEAincluding endophthalmitis, traumatic cataract, and increased
intraocular pressure.

6.2 Clinical Studies Experience

Because clinical trials are conducted under widely varying conditions, adverse reaction rates
observed in the clinical trials of a drug cannot be directly compared to rates in the clinicaltrials
of another drug and maynot reflect the rates observed in practice.

The data described belowreflect exposure toEYLEA in 1824 patients with wet AMD, including

1223 patients |treated with the 2-mg dose,|in 2 double-raasked, active-controlled clinical studies

Adverse Reactions EVYLEA Active Control

(N=1824) franibizum ab)

{an
 

CcSajunctivaal hemearrhage 23%

eeVitreous floaters 6%
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Adverse Reactions EYLEA Active Control

(N=1824) (ranibizumab)
(N=595)}

Intraocular pressure increascd 5% TM

Conpunctival hyperemia 4% 8% 
 

Comeal erosion 4% 5%

 
 

 
 

 
 

Detachment of the retinal pigment 3%
epithelium

Injection site pain 3% 3%

Foreign body sensation in eyes 3% 4%

Lacrimation increased 3% 1%

Vision blurred 2% 2%

Retmal pigment cpithelrum tear 2% i%,

Injection site hemorrhage 2%
 

Less commonserious adverse reactionsreported in <1%of the patients treated with EYLEA
were retinal detachment, retinal tear, and endophthalmitis. Hypersensitivity has also been
reported in less than 1%ofthe patients treated with EBYLEA.

 

6.3 Immunogenicity

Aswith all therapeutic proteins, there is a potential for an immuneresponse in patientstreated
with EVLEA. The immunogenicity of EYLEA was evaluated in serurn samples. The
immunogenicity data reflect the percentage of patients whose test results were considered
positive for antibodies te EYLEA in immunoassays. The detection of an immune responseis
highly dependent on the sensitivity and specificity of the assays used, sample handling, timing of
sample collection, concomitant medications, and underlying disease. For these reasons,
comparison of the incidence of antibodies to EYLEA with the incidence of antibodies to other
products may be misleading.

In the phase 3 studies, the pre-treatment incidence of immunoreactivity to EYLEA was 1% to
3%across treatment groups. After dosing with EYLEA for 52 weeks, antibodies to EYLEA were
detected in a similar percentage range of patients. There were no differences in etticacy or safety
betweenpatients with or without immunoreactivity.
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3 USE IN SPECIFIC POPULATIONS

8.4 Pregnancy

Pregnancy Category C. Aflibercept produced embryo-fetal toxicity when administered during
organogenesis in pregnant rabbits at intravenous doses of 3 to 60 mg/kg. A series of external,
visceral, and skeletal malformations were observed in the fetuses. The maternal Na Observed

Adverse Effect Level (NOAEL) was 3 mo/ke, whereas the fetal NOAELwas below 3 mg/kg. At
this dose, the systemic exposures based on Cpyx and AUCforfree aflibercept were
approximately 2900 times and 600 times higher, respectively, when compared to corresponding
values observed in humans after an intravitreal dose of 2 rng.

There are no adequate and weil-controlled studies in pregnant women. EYLEAshould be used
during pregnancy only if the potential benefit justifies the potential risk to thefetus.

3.3 Nursing Mothers

It is unknown whether aflibercept is excreted in human milk. Because many drugs are excreted
in human milk, a risk to the breastfed child cannot be excluded. EYLEAis not recommended

during breastfeeding. A decision must be made whether to discontinue nursing or to discontinue
treatment with EYLEA,taking into account the importance of the drig to the mother.

3.4 Pediatric Use

The safety and effectiveness of EYLEA in pediatric patients have not been established.

8.5 Geriatric Use

In the clinical studies, approximately 89%(1616/1817) of patients randomizedto treatrnent with
EYLEA were >65 years of age and approximately 63% (1139/1817) were >75 years of age. No
significant differences in efficacy or safety were seen with increasing age in these studies.

il DESCRIPTION

EYLEA(aflibercept) is a recombinant fusion protein consisting of portions of human VEGF
receptors | and 2 extracellular domains fused to the Fe portion of hurnan IgGl formulated as an
iso-osmotic solution for intravitreal administration, Aflibercept is a dimeric glycoprotein with a
protein molecular weight of 97 kilodaltens (kDa) and contains glycosylation, constituting an
additional 15% of the total molecular mass, resulting in a total molecular weight of 115 kDa.
Aflibercept is produced in recombinant Chinese hamster ovary (CHO) ceils.

EYLEAis a sterile, clear, and colorless to pale yellowsolution. EYLEAis supplied as a
preservative-free, sterile, aqueous solution in a single-use, glass vial designed to deliver 0.05 mL
(50 microliters) of EYLEA (40 mg/mL in 10 mMsodium phosphate, 40 mMsodium chloride,
0.03% polysorbate 20, and 5% sucrose, pH 6.2).
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12 CLINICAL PHARMACOLOGY

12.1 Mechanism of Action

Vascular endothelial growth factor-A (VEGF-A) and placental growth factor (PGF) are
members of the VEGFfamily of angiogenic factors that can act as mitogenic, chemotactic, and
vascular permeability factors for endatheltal cells. VEGF acts via two receptor tyrosine kinases,
VEGFR-1 and VEGFR-2, present on the surface of endothelial cells. PIGF binds only to
VEGFR-1, which is also present on the surtace of leucocytes. Activation of these receptors by
VEGF-Acan result in neovascularization and vascular permeability

Aflibercept acts as a soluble decoyreceptor that binds VEGF-A and PIGF, and thereby can
inhibit the binding and activation of these cognate VEGFreceptors.

12.2 Pharmacodynamics

In the phase 3 studies anatomic measures of disease activity improved similarlyin ali treatment
groups from baseline to week 52. Anatomic data were not used to influence treatment decisions.

12.3 Pharmacokinetics

EYLEAis administered intravitreally to exert local effects in the eye. In patients with wet AMD,
following intravitreal administration ofEYLEA, a fraction of the administered dose is expected
to bind with endogenous VEGF in the eye to form an inactive aflibercept: VEGF complex. Once
absorbed into the systemic circulation, aflibercept presents in the plasma as free aflibercept
(unbound to VEGF) and a more predominant stable inactive form with circulating endogenous
VEGE (Le, aflibercept: VEGF complex).

AbsorptionDisiribution

Following intravitreal administration of 2 mg per eye of EYLEAto patients with wet AMD,the
mean Cay,of free aflibercept in the plasma was 0.02 meg/mL(range: 0 to 0.054 mcg/mL) and
was attained in 1 to 3 days. The free aflibercept plasma concentrations were undetectable two
weeks post-dosing in all patients. Aflibercept did not accumulate in plasma when administeredas
repeated doses intravitreally every 4 weeks. It is estimated that after intravitreal administration of
2 mg to patients, the mean maximum plasma concentration of free aflibercept is more than
100 fold lowerthan the concentration of affibercept required to half-maximally bind systemic
VEGE,

The volume of distribution of free aflibercept following intravenous (1.V.) administration of
aflibercept has been determined to be approximately6L.

Metabolism/tlimination

Aflibercept is a therapeutic protein and no drug metabolism studies have been conducted,
Aflibercept is expected to undergo elimination through both target-mediated disposition via
binding to free endogenous VEGF and metabolism via proteolysis. The terminal elimination
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half-life (t1/2) of free aflibercept in plasma was approximiately 5 to 6 days after 1V.
administration of dases of 2 to 4 mg/kg aflibercept.

Specific Populations

Renal hapairmesnt

Pharmacokinetic analysis ofa subgroup ofpatients (n=492) in one Phase 3 study, of which 43%
had renal impairment (mild n=120, moderate n=74, and severe n=16), revealed nodifferences
with respect to plasrna concentrations of free aflibercept after intravitreal administration every 4
or 8 weeks. No dose adjustment based on renal impairment status is needed.

13 NONCLINICAL TOSICOLOGY

13.1 Carcinogenesis, Mutagenesis, bnpairment of Fertility

No studies have been conducted on the mutagenic or carcinogenic potential of aflibercept.
Effects on male and female fertility were assessed as part of a 6-month study in monkeys with
intravenous administration ofaflibercepi ai doses ranging from 3 to 30 mg/kg. Absent or
uregular menses associated with alterations in female reproductive hormone levels and changes
in sperm morphology and motility were observed at all dose levels. In addition, females showed
decreased ovarian and uterine weight accompanied by compromised luteal development and
reduction of maturing follicles, These changes correlated with uterine and vaginal atrophy. A No
Observed Adverse Effect Level (NOAEL} was not identified. Based on Cy. and AUCfor free
atlibercept observed at the lowest dose used of 3 mg/kg, the systemic exposures were
approximately 4900 times and 1500 times higher, respectively, than the exposure observed in
humans after an intravitreal dose of 2 mg. All changes were reversible.

13.2 Animal Toxicology and/or Pharmacology

Erosions and ulcerations of the respiratory epithelium in nasal turbinates in monkeys treated with
atlibercept imtravitreally were observed at intravitreal doses of 2 or 4 meg/eye, At the NOAELof
0.5 mg/eve in monkeys, the systemic exposure was 42 trmes and 56 times higher based on Cunx

and AUC, respectively, than the exposure observed in humans after an intravitreal dose of 2 rg.
Similar effects were not seen in clinical studies [see C. : {id 

14 CLINICAL STUDIES

The safety and efficacy of EYLEA were assessed in two randomized, multi-center, double-
masked, active-controiled studies in patients with wetAMD. A total of 2412 patients were

treated and evaluable for efficacy (1817 with EYLEA)inthe two studies (VIEWI and VIEW2).
In cach study, patients were randomlyassigned ina 1:]:1:1 ratio to 1 of 4 dosing regimens:
1} EYLEA administered 2 mg every 8 weeks following3 initial monthly doses (EYLEA 2Q8),
2) EYLEA administered 2 mg every 4 weeks (EYLEA 204} 3) EYLEA 0.5 mg administered
every 4 weeks (EYLEA 0.5043. and 4} ranibizumab administered 0.5 mg every 4 weeks
(ranibizumab 0.5 mg O4). Patient ages ranged from 49 to 9 years with a mean of 76 years.
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in both studies, the primary efficacy endpoint was the proportion of patients who maintained
vision, defined as losing fewer than 15 letters of visual acuity at week 52 comparedto baseline.
Data are available through week 52, Both EYLEA 208 and EYLEA204 groups were shownto
have efficacy that was clinically equivalent to the ranibizumab 0.5 mg Q4 group.

Detailed results from the analysis of the VIEW| and VIEW2 studies are shown in 7
 ure 3 below.

Table 2:

VIEW2 Studies

 

EYLEA

2 mg O8
weeks * 

Fill Analysis Set

Efficacy Outcomes

 
EYLEA

2 me O4
weeks

ranibizu-
mab

0.5 mg O4
weeks

 

 
 

  

 
EYLEA

2 mg O8
weeks *

 

 
 
 

 2 and

Efficacy Outcomes at Week 32 (Full Analysis Set with LOCK) in VIEW] and

 

Proportionofpaticats
who maintained

visual acurty C/o)

(<15 letters of BCVA
Ings}

 

 

 Difference? (%)
(95.1%Cb

 
 

Mean change in
BCVAas incasured

by E'TDRSIottor
score from Baseline

Difference’ in LS
mean

(98.1%CT}

 
 

 
 

Nhimber of patients
who pained at least
15 letters of vision

from Baseline (°%)

Difference? (%)
(95.1% CH CTT 79)

 13

(2.4, 8.0)

(0.9, 8.4)

{38%}

66

(10,14

    

   
 
 
 

  
 
 

 
94

(31%)

 0.6

(2.9, 4.0)

8.9

 
  

 
 
 
 
 

  
 2.6

(-10.2, 4.9)

VIEW?

BYLEA ranibizn-

2 mg Q4 mab
weeks 0.5 me Q4

weeks

95% 95%

“0.3

64.0, 3.3)

7.6 a4

“2.0

(-4.4, 0.2}

oT 99

(29%) (34%)

4.6

(-12.1, 2.9}

  
 i L

BCVA = Best Corrected Visual Acuity, Cl = Confidence Interval ETDRS = Early Treatment Diabetic Retinopathy
Study; LOCF = Last Observation Carried Forward (baseline vatues are not carried forward); 95.1% confidence
intervals were presented to adjust for safety assessment conducted deming the study.

* Afler ieatment initiation wilh 3 monthly deses
"EYLEA group minus the ranibizamab group
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Figure 9: Mean Change in Visual Acuity from Baseline to Week 352 in VIEWand
VIEW2 Studies

VIEW 7

 (letters)i ¥MeanChangetnVisualAcuity 
Weeks

VIEW 2

S $9.4
che Sha
i 476MeanChangeinVisualAcuity g 

ts & 2 1 #20 24 28 32 36 40 44 48 42

Weeks
EVLA Denes SHR erred St Ek Jags da ME chacsabys

—~EELEA 2mOB weeks weap Eo LEA 2g O4 weeks£3
Ranibizumab O Sma G4 weeks 

16 HOW SUPPLIED/STORAGE AND HANDLING

Each Vial is for single eye use only. EYLEAis supplied in the following presentation [seeay
Plo Rand ©  
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NDC NUMBER CARTON TYPE | CARTON CONTENTS

61755-005-02 ia i one single-use, sterile, 3mL, glass vial containing
a 0.278 mL fill of 40 me/mL EYLEA

j one 19-gaugc x 14-inch, S-inicron, filter ncodle for
i withdrawal of the vial contents

i one 30-gange x 4-inch injection needle for intravitreal
i injection

i one f-mL syringe for administration 
i one package msert

Storage

EYLEA should be refrigerated at 2°C to 38°C (36°Fto 46°F), Do Not Freeze. Do not use beyond
the date stamped on the carton and container label. Protect from light. Store in the original carton
anotil tire of use.

i7 PATIENT COUNSELING INFORMATION

Patients may experience temporary visual disturbances after an intravitreal injection with
EYLEAand the associated eye examinations [see 4 3]. Patients should be
advised not to drive or use machinery until visual function has recovered sufficiently.

 

In the days following EYLEAadministration, patients are at risk of developing endophthalmitis
or retinal detachment. If the eye becomes red, sensitive to light, painful, or develops a change in
vision, the patient should seek immediate care from an ophthalmologist [see 
  

Page 4 of 15

Celltrion Exhibit 1014

Page 118



Celltrion Exhibit 1014 
Page 119

a on
SH STK MNS FEN ET OD & 8

RESENSSAN
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Manufactured by:

Regeneron Pharmaceuticals, Inc.

777 Old Saw Mill River Road

Tarrytown, NY 10591-6707

U.S. License Number 1760

EYLEA”is atrademark of Regeneron Pharmaceuticals, Inc.

© 2011, Regeneron Pharmaceuticals, Inc.

AH rights reserved.

VLO

Issue Date: November /2011

Initial U.S. Approval: 2011

Regeneron US. Patents 7,306,799; 7,531,173; 7,608,261, 7,070,959; 7,374,787, 7,374,758, and
other pending patents
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FREE

ARVO Annual Meeting Abstract | December 2002

Inhibition of Corneal Neovascularization and

Inflammation by VEGF Trap

 
investigative Oonthaimology & Visual Science December 2002, Vol.43, 1863, dok

 
Abstract

Abstract: : Purpose: To determine the efficacy of a new angiogenesis inhibitor VEGF Trap

on the development of corneal neovascularization. Systemic administration of the VEGF

Trap (a fusion protein comprising the ligand binding domains of VEGF receptors and

Human Fc) was investigated in two mouse models of corneal injury. Methods: Corneal

neovascularization was induced byintrastromal placementof 3 nylon sutures, or by

chemical injury and mechanical debridementof the corneal epithelium in male C57BL

mouse. The VEGF Trap (25me/ke body weight) was administered systernically, once or at

multiple time points before or following injury. The growthof corneal neovesseis was

evaluated on days 4, 7, 9 and 16 byslit-lamp microscopy and histologically. The

vasculature was labeled with an endothelial specific fluorescein conjugated lectin

(lycopersicon esculentum), and neovascularization was evaluated in corneal flat-mount, as

well as in cross sections using PECAM immiunohistochemistry. Corneal edema also was

evaluated with slit lamp microscopy and corneal thickness was evaluated in cross-sections,

The numbers of polymorphonucleocytes (PMN) and macrophages were determined by

staining cross-sections with HEMA-3 or rat anti-mouse F4/80 monocional antibady,

respectively. The Scion Image program was used for analysis of the area and length of

corneal neovessels. Results: VEGF Trap treatmentsignificantly inhibited corneal

neovascularization in all desing regimens tested, in both suture (P< 0.001) and chemical

injury (P< 0.001) models. When treatment was begun within 5 days of injury, corneal

neovascularization was completely blocked. Corneal edema aiso wassignificantly reduced

in VEGF Trap treated animals compare to vehicle treated controls, and histological studies

showed that the infiltration of PMNs and macrophages into the damaged cornea was also

dramatically reduced with VEGF Trap treatment. Conclusion: VEGF Trapinhibited the
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development of corneal neovascularization, effectively prevented edema, and markedly

reduced the infiltration of leukocytes and macrophagesin both corneal injury models.

These results indicate that VEGF Trap is a potentinhibitor of pathologic angiogenesis, with

potential therapeutic applications in the treatment of corneal neovascularization. CR: E

Keywords: 390 drug toxicity/drug effects « 483 neovascularization + 437 inflammation

© 2002, The Association for Research in Vision and Ophthalmology, Inc., all rignts reserved.Permission to republish any abstract or part of an abstract in any form mustbe obtained in
writing from the ARVO Office prior to publication.
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FREE

ARVO Annual Meeting Abstract | May 2005

Systemic Administration of VEGF Trap
Suppresses Vascular Leak and Leukostasis
in the Retinas of Diabetic Rats

J. Cag; H. Song: R.A, Renard: ¥. Liu; G.D. Yancopouios: $.). Wiesand

 
Abstract

Abstract: : Purpose:To determine whether the VEGF Trap (a potent VEGF inhibitor
 

comprising portions of the ligand binding dornains of VEGF receptors 1 and 2 coupled to

human Fc}, can reverse breakdown of blood-retinal barrier and ameliorate retinal

leukostasis in diabetic rats. Methods: Diabetes was induced in male Sprague-Dawley rats

by an intraperitoneal injection of streptozotocin (STZ, 60 mg/kg). Blood glucose levels were

monitored 24 hours later and weekly thereafter, and all animals used in the following

experiment maintained biood giucose levels in excess of 250 mg/dL. Two or four weeks

after induction of diabetes, VEGF Trap (12.5 meg/kgjor a vehicle solution was administered

subcutaneously, The effect of treatment on retinal vascular permeability was determined

48 hours later by measuring retinal content of extravasated Evans Blue (EB) dye, as

described previously. The effect of VEGF Trap on retinal leukostasis also was evaluated by

perfusion of control and treated animals with fuoresceinated concanavalin A to label

adherent leukocytes in the retina. The numbers of leukocytes were counted in flat-

mounted retinas under a fluorescence microscope, Results:Compared with non-diabetic

controls, the eyes of diabetic rats showed an ~3~fold increase in the number of adherent

leukocytes and a 2~3-fold increase in EB content, indicative of increased retinal vascular

permeability. Compared to vehicie treated diabetic cantrals, systemic administration of

VEGF Trap significantly reduced EB extravasation (po < 0.005) and substantially suppressed

leukostasis (p < 0.001) at both 2 and 4 weeks following the induction of diabetes.

Conclusions: Systemic administration of VEGF Trap significantly reducesthe retinal

vascular permeability and leukostasis in diabetic rats, These rests indicate that VEGF

Trap mayprove useful in the treatment of diabetic retinopathy and macular edema. CR: E

Celltrion Exhibit 1014

Page 122



Celltrion Exhibit 1014 
Page 123

Keywords:diabetic retinopathy » growth factors/growth factor receptors ¢ inflammation

© 2005, The Association for Research in Vision and Ophthalmology, Inc., all rights reserved.Permission to republish any abstract or part of an abstract in any form must be obtained in
writing from the ARVO Office prior to publication.
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Inhibition of Hemangiogenesis and Lymphangiogenesis
after Normal-Risk Corneal Transplantation by
Neutralizing VEGF Promotes Graft Survival

Claus Cursiefen,’°° fingtat Cao,* Lu Chen,’ Ying Liu,’ Ka ruichi Maruyama,’
DavidJackson, Friedrich E. Kruse,° Stanley J. Wiegand, M. Reza Dana,' andLo
J. Wavue Stretlein

Prurvoss. To evaluate the occurrence and time course of hen

and bamphanziogenesis after normatrisk comeal transphinta-
tian in the mouse model and to test whether phacnacclogic
strategies inhibiting buth processes improve long-term graft
sutvival.

MerHops. Normalrisk allogeneic (C37BL/6 to BALB/c) and syn-
genetic (BALB/c to BALB/c) corneal transplantations were per
formed and cecurrence and time course of hem- and tymph-
angiogenesis after keratoplasty was observed, by using double
immunofhuerescence of corneal flatmounts (with CD31 as a
panendothelal and LYVE-1 as a Ivmphatic vascular endo
thelium-specifie marker). A molecular trap designed to climi-
nate VEGP-A CVEGY Trap.i,.; 12.5 mg/kg) was tested for its
ability to inhibi: buth proc s alter keratoplasty and to pro-
inote Jong-fterts graft survival Guutraperitoneal injections on the
day of surgery and 3, 7, and 14 days farer).

  

  
 

 

Resoits. No blood or lymph vessels were detectable immedi-
ately after norraal-risk transplantation in cither donor or host
cornea, bat hem- and lymphangiogenesis were Clearlyvisible at
dav 3 after transplantation. Both vessel types reached donor
tissue at 1 week after allagrafting and similarly after syngeneic
grafting. Farly postoperative trapping of VEGP-A significantly
reduced both herm- and Iymphangiopenesis and significantly
improved long-term graft survival (78% vs. 40%: P<. 0.05).
Concuusions, There is concurrent, VEGF-A-dependent hem- and
iyvmphangiogenesis after normabrisk keratoplasty within Une
preoperatively avascular recipient bed. Inhibition of hem- and
lymiphangiegenesis Gfferent and efferent arm of an immune
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respouse) affer normal-risk, comeal transplantation improves
long-term graft survival, establishing early postoper: hern-
and lymphangiogenesis as novel risk factors for graft rejection
even in low-risk eves. Cavest Opbthainial Vis Sci, 2004.45:
2666-2673) DOH: £0.14 167/i0vs.03- £580

 
 

 

Comes transplantation is the oldest, most successful, andmost commonly performed tissue transplantation, with
nearty 40,000 transplantations a year alone in the United
States.’ When corneal grafts are placed into an avascular recip-
ient bed (so-called narmal-risk keratoplasty), 2-year graft sur-
vival rates approach 90% under cover of topical steroids, ever
without HLAdmatching.* This very successful outcomeis attrib-
utable to corneal immune privilege (Lc., the phenomenon of
suppressed comieal infanamation induced by an arcav of en-
dopenous coechanisms that downregulate aloimmune and in-
flaminatory respanses im the corpea and its bed). Uhese mech-
anisms inchade the lack of both afferent tymphatic and efferent
blood vessels in the normalbrisk recipient cornea, lack of MAC
il” antigen-presenting cells CAPCs), FASLexpression on cor-
neal epithelium and endothelium, and the anterior chamber
associated immune privilege (ACAID) directed at graft anti-
gens, for example (for review see Ref. 1). In contrast, survival
tates of comeal grafts placed inta vascularized, not immunne-
privileged recipient beds (so called high-tisk keratoplasty) de-
crease significantly to below 30% ceven with local and systemic
immune suppression).°* Preexisting corneal stromal blood
vessels have been identified as strong risk factors for immune
rejection after comeal transplantation, both in the clinical
settine* and in the well<defined mouse model of corneal trans-
plantation.® Recently, in addition to blood vessels, biomicro-
seapicaly undetectable iytuphatic vessels have been found in
assaciation with blood vessels in vascularized high-risk human
corneas,° enable

 

  

  

 
 

 ©” and itis likely that corneal lymphatic v
effective access of donor and host APCs and antigenic material
to regional lyraph podes where accelerated sensitization to
geaft antigens occurs.*

But even in the normal-risk setting Cwith a preoperatively
avascular recipient bed), mild corneal hemangicgenesis devel
ops after keratoplasty? “11: Outgrowrh of new blood vessels
from the limbal arcade toward the graft can be observed within
the first postoperative vear in approximately 50% of patients
undergoing normalrisk keratoplasty, and in 10% of patients
these nowblood vessels even reach the interface or invade

donor tissue’ at corneal suture sites and then proceed cen-
trally.77?

Both hem- and Ilvmphangiogenesis (e.. the outgrowth of
new blood vessels versus lymphatic vesscis [roma preexisting
vessels) are mediated by members of the VEGF growth factor
family: VEGF (VEGF-A) induces hen: and hymphangiogenesis
by binding ta VEGT receptor CVEGFR)-1 and -2. VIEGT-B reacts
only with VEGERI. The lymphangiogenic molecules VEC
aad VEGF-D both bind to VEGFR2 and VEGFR3 Cor reviewsee
Ref. 12). In tumor hemangiogenesis as well as in other condi-

 

 

  

 

   
 

  

 fo

 i, Vol. 45, No. 8
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investigative Ophithatyaclogy & Visual Science, August 261
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JOYS, August 2004, Vol. 45, No. 8

 tions af hypoxic and inflammatory bermangiogenesis, VEGE-A
through VEGFR2tigation has emerged as the main growth
factor that induces hemangiogenesis.’“

Using the mouse model of normal-risk keratoplasty, the
present study analyzed (1) whether lymiphangiogenesis accont
sanies hemangiogenesis after normaltisk keratoplasty, (2) the

time course of blood and ymiphatic vessel outgrowth. after
kKeratuplasty, G) whether there is a difference in pastkerato-
sdasty angiogenesis between syngeneic and allogeneic grafting,
and (4) whether inhihitiun of hem- and lymphangiugenesis by
a molecular trap designed to eliminate VEGEA CVEGE
Trap, iypromotes long-term graft survival in the normal
keratoplastysetting.

  

 
 

 
 

Merrnops

Mice and Anesthesia

 TRL/G mice were used as denors. and
same-aged male BALB/c mice (Taconic, Germantown, NY) as vecipi-
ents in the mouse model of toplasty.'? For syng

-oid male BALB/c mice were used both as
picnts. For the dose- id

3ix- to S-week-old mate

  
 

ic

transplantations, G to Swe
dons:
male C

with the ARVO Statement for the Use of Animals in Ophthalmic and
Vision Research. Mice were anesthetived using a mixture of ketamine

  
 

and xylazine (20 me/ky und 26 myg/ky body weight, respectively).

Dose-Response of VEGF Trapgins
‘To establish the minimum dose of VEGF Trap, ,,.. a molecular trap for
VEGE-A (described later), thar would effectively suppress corneal neo-
vascularization for at least 1 week, five different doses of VEGF
TaPpig, Were tested in mice, which received three interrupted intya-
stromal sntures (16-0 nylon, 50 ysin-diameter; Sharpoint, Surgical Spe-
cialties Corp., Reading, PA; 2 = 3 mice per dosage

  

Gentamicin and   
ophthalmic ointment were applicd immediately after surgery. After
surgery (di: ived a single subcutaneous injection of VEGF
TP igs mg/kg) or human Fe (£2.5 tag/ke:
controh. Corncas were harvested om day 9 after suture placement, after
an intravenous administration of an cndothelium-apecific fluorescein
conpigated lectin Civcapersicon esculenninn Vector Laboratories, Bur-
lingame. CA}. The isolated corneas were flatmounted on glass stiides,
and images of fectindabeled veosels were captured with a digital
era (pet RP, Diagnostic Instruments, Inc. Ste:

   

 

 

 tached to a microscope (Microphot-FRA: Ni
Image-analysis software Gmage 1.G2c: Scion Corporatio:
MD) was uscd to quantify the extent of corneal ncovascularization.

 
  

Corneal Transplantation in Mice
Orthote

keratoplasty was performed as described previously.“ Donor comeus
 come! allografting in the mouse model of normal-risk

 were excised by trephinatiou using a 2.0 mimbore and cut with carved
Yaonas scissors. Until grafting, corneal me was placed in chilled
phosphate-bug Jine (PBS). Recipients were anesthetiaed. and the
graft bed was prepared by trephininig a i.S-mm site in the central
cornea of the right eye and discarding the excised cornea. The donor
cornea was finmediately applied to the bed and secured in place with
eight intermpted sunaes (11-6 nylon, 70-um diameter needies; Aro:

i Newport Beach, CA). Antibiotic ointment (Gxynycin: Phacuna-

   fered sa

 

 
 
 auppauge, NY) was placed on the corneal surface and the cyelids
sutured with 6-0 suture (Sharpoint. Surgical specialties Corp.). Recip-
ients of grafts in which blecding developed in the immediate postop-
erative period were discarded from furthcr evaluation. All graf
were examined after 72 hours, and grafts with technical difficulties
Chyphema, cataract, infection, joss of anterior chamber) were exctuded
frors farther consideration. Tarsovshaphy and cornmeal sutures were
removed after ? days, and grafts were then examined at least twice a

  

 

 eves

Yem- and Lymphangiogenesis after Normal-Risk Keratoplasty 2667

 
 

 Cwnhil week & after transplantation by sht lamp toicro
scored for opacity as described previousty.?? ‘fhe survival ex

opy and

was performed twice and comprised $0 and 12 mice per experiment
 in beth groups. Clin: scores of comical grafts for opacity were as

follows: G, clear: +1, minim 7; pupil  
  

 
deep (stromal) opac 

 moderate

inal opacity; only a portion of pupil margin visible; and +5,
stromal opacity; ant chamber not visible. Gratts with opacity
scores of 12 of greater after 2 weeks were considered to have been
rejected.*? Syngencic transplantations were performed and cvaluated
in a similar manner.

cipal opacity: only pupil margin visible; +4, inte:

   

immunohistochemistry and Morphometry of
Angingenesis and Lymphangingenesis
in the Cornea

 Griefly, corneal flatmounts were rinsed in PBS, fixed in acetone,
rinsed in PBS, blocked in 2% bovine serum aibumig, stained with

 

FrYC-conjugated CO31/platelet~endotheHal cell adhesion meolecuic
CPECAM?1 overmght (i:10Q) Santa Craz Biotechnology. Santa Cruz,
CA), washed, blocked. stained with LYVE-4 (1:50G; 2 lymphatic endo-
theliumrspecific hyaluronic acid receptor),
stained with Cy3 (1:100; Jackson ImnaninoResearch Laboratorie

S14 washed, blocked, and
Ss, West

Grove, PA}, and analyzed by microscope (Axiophot; Carl Zeiss Med-

 

itec). Digital pictures of the flatmounts were taken with an image-
analysis system (Spot; Liagnostic Instruments). ‘Then, the area covered
by CB i?’ ANVE-L” blood vessels and CD41 °/LYVE ivmph ves-

morphometricaily on the flatmounts with NIH
wware (available by ftp at zippy.cimb-nih.gov/ or at bttp://

‘o.nih.gov/nihimage; developed by Wayne Rashand. National
Tastinutes of Health, @ethe

 

  
  asels® was measure:

image

 

  
  

MD). The total comical area was Out 

dined, with the innermost vessel of the limbal arcade serving as the
border. fhe total area of blood versus byinphatic neovasculacizati

 
 on

 was then normalized to the total corneal area and the percentage of the
cornea covered by each vessel type calculated.

Neutralization of VEGP-A with a Cytokine Trap:
VEGP Trapains
A newly designed molecular trap for VEGF-A, VEG? ‘Trap, 2, compris-
ing the receptor binding domains of VEGF receptor i and 2 coupled to
a bumat fe fragment (Regeneron Pharmaccuticals Inc., Tarrytown,
NY¥? was used in the transplant survival experiment at a conceritra-
tion of 12.5 mevke intwaperitoneally (P}) at time of surgery (CHO
HVEGFRE fly dowsain 2], R2 [Tg domats 3]-Pe), and 3,7, and 14 days
after surgery. Human Fe-fragment given {P at same concentration and

 
  

 

times was used in the contrel mice GCHO h Fo).

Statistical Analysis
 Statistical significance nalyzed by the Mann-Whitney tes

enees were considercd significant at? < 0.05. Each cxperiment was
performed at least twice with similar results. Graphs were drawn
computer (Prism, ver. 3.62; Graph Pad, San Diego, CA}.

 

 orv

RESULTS

Dose-Response of Angiogenesis Inhibition by
VEGF Trapa;p2

As shownin Pigure 1, VEGF Trap,,,2, at doses of 25 or 12.5
ng/kg, completely inhibited sutureinduced inflammatory car
neal neovascularization. {n contrast, doses of 6.25 and 2.5
make produced ~50% and ~ 20% inhibition of corneal neo-
yascuiatization, respectively, whereas the Jowest dose tested,
0.5 me/ke, had a negligible effect (<5% inhibition). Therefore,
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eee

eeee

Picuse 1. Dose-response of the an-
tlangiogetic effect of VE ye
immediately after placement et in-
rastromal corneal suinires, mice re-
ecived human Fe protein (control: A)
or 25 CB), 12.5 (C), 6.25 QD), :
av. OP mp/kgy VEGF Trap

»se of 12.5 mg/ke was the
conrplete inhibit

a corneal neovasc
ization (as measured in lectin-stained
corneal flatrsournts 9 days after su
ture placement; the limbal vascular
urcade js focared ut the budiow of
each image). Magnification, < 100.

 

  

  

  
 

 
 

2 Bicone 2. Farly, combined imduc-

AS aN eX A ee 2«6stian of hem- and lymphangiogenesisoO eS = after normal-risk ay pgencic Kerato-Phere was acither biomicro-
for immunohistochem-

blood vessels:
inphatic vessels:

Fymouphangio-
: r nerrasl-risk

aliogencic keratoplasty GB: corneal
Hatmounr; C: detail from 13). By day 3

%, comeal blood
v s (BD grew inte the scolar

cot beds. Immunostaining te-
vealed few blood vessels toe be ac-
companied by lymphatic vessels &,
B. red vessels). Both ve types
penetrated approximately 30% te
50%fromthe linvbus to the graft bed.
One week after normairisk kerato-
plasty (G-E both vesscis types had
already reached donor tissue and
spread along theinte ne CH, Fy, but
these vessels rarely invade donor tis-
sue. Li, limbal vascular arcade; IF,
interface.
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Ficunn 3. Combined induction of
hem- and Iymphangiogen after al-
logeneic and syng 1
Allogeneic corn grafts (A, ©:
CS7BL/6 to BALB/c) and symgencic
commeal gratts (8, DB: BALB/c to
BALB/C} w compared. The m
graphs depict representative -
tents from corneal Ratmounts at
days 3 (A, Band 7 ¢C, D) after praft
ing. The limbal vascular arcade Gi) is
at the feft; the graft-bed-interface GP)
is at the right C@!) Morphormetric

on reveals ne ificant dif-
8 between allo- and syngeneic

grafting with respect to hem- and
lymphangiogenesis <either at day 4
fshownl orat dav 7 [not shown]: 2 =
8 mice per grou

 ak  
  

   

 

 
 

 

  

E

for subsequent experiments, a dose of 12.5 me/ske VEGT
Trapayg. Was Chasen.

 
 

Rapid and Parallel Onset of Hemangiogenesis and
Lymphangiogencsis after Normal-Risk AHogencic
Corpeal Transplantation
‘To determine whether the mild and temporary hemangiugen-
esis occurring afler normabrisk keratoplastyis accompanied by
iymphat sc] outgrowth from the Hnibus into the normally
alyraphatic comea, we studied the time course of ingrowth of
both vessel types at days O, 3,7, 14, 21, and 28 after allogencic
keratuplasty Conly accepted grafts}. lmimediately after surgery,
blood, and fyruphatic vessels were not detectable eiftier in. the
host or in donor tissue using biomicroscopy and immunchis-
tochemistry on cornmeal flatmounts (Fig. 2). But, at day 3 after
allografting, both methods revealed newblood vessels growing
into the comea already one third to one half the way toward
the graft interface. By day 7. these vessels had usually reached
the donortissue, but they rarely invaded the donor tissueitself.
Analyzing fatmounts stained with LYVE-1 as a fymphatic ves-
sel-specific marker showed that CD37/AYVE-i7 blood ves-
sels were regularly accompanied by LYVE-1°°/CD41° fin
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Adhngeicic SyngeANigaeie Syagmaake

 
phatic vessels Wig. 2). Both v 1 types reached the interface
simultancousty at day 7. Thereafter, coincident with suture
removal, both vessel types started tu regress (if no immune
rejection occurred data not shown).

Difference in Postkeratoplasty Hem- and
Lymphangiogencsis between Syngencic and
Allogeneic Corneal Transplantation
To determine whether the simuliancous induction of herand

lymphangiogenesis after normal-risk keratoplasty is primarily
an effect of the surgical traumas, suturiog, and wourkbhealing
processes ar is secondary to early immunolugic rejection reac-
tions, we corupared the spced and extent of both bem- and
iymphangicgenesis occurring after keratoplasty between allo-
gencic (CS7BL/6 into BALB/c} and syngeneic grafts GAALB/c
into BALB/c) at d 3, 7, 14, 24, and 28 after transplantation
(Fig. 3). In both groups, blood andlymphatic vessels grewout
after keratoplasty and by day 3 reached approximately one
third to one half ofthe limmbus-interface distance. At day 7 atter
syngeneic and allogeneic grafting, both vessel types had
reached the interface, before thev started to regress. Further
more, there was no significant difference in the hem- and
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Heme.

ANZIOTCHCSIS

 

 
  

lymphovascularized area, comparing svngerncic and dlopencic
grafts at 3 days (allogeneic with hemovascularized area LHA}
25.2% & (

vs. syngeneic HA: 23% and LA 19.4% = 7.2%) and 7
days (allogeneic TA: $3.89 + 11.2% and LA: 37.9% + 6.2% vs.
syngencic THA: 55.9% + 8.2% and LA: 38% + 22.7%) after
surgery (#7 = 8 mice per group per time point).

 

Effect of Neutralization of VEGF-A after Normal-

Risk Keratoplasty on Postoperative
Hemangiogenesis and Lymphangiogenesis

To determine the extent to which combined hem and hra-
phangiogenesis occurring after keratoplasty depends on
VEGF-A, we analyzed the effect of pharmacological neutraliza-
tion of VEGE-A using a novel cvtukine trap CVEGF
‘VWapeips) 8° Mice received cither intraperitoneal injections
of VEGF ‘Trapaips Gi2.5 mg/kg) at surgery and 3 davs Jater.
Control animals received the Fc-protein tn the same dosage. At
day 3 and 7 after surgery, the extent of hem- and lymphangic-
genesis was compared betweenthese two groups (7 = 6 mice
per group per time point). At days 3 and 7 after surgery, the
heraovascularized area was significantly smaller in trap-treated
mice (day 3: 15.8% = 4.0%; day7:23.2% + 15.4%) compared
with mice receiving only the Pc-fragsment (lay 3: 25.8% =
4 = 12.8%; P< 6.0001; Fig. 0). This was also4.4%; day 7: 48.3
truc of the fymphovascularized area comparme Trap- O45 &

  

  
 

  

Lymph- .
aNelOgCNnesis

 
  

Picture 4. Effcer of pharmacologic
neutralization of VEGF-A on hem- and
lymphungiogenesis atter normal-risk
allogeneic keratoplasty. Conpared
with the Fe-treated control (A),
VEGE-A. neutralization using VEGF
Traperp, GR) inhibited both clini
visible hemangiogenesis (green) as
well as biorsicroscopically invisible
LYVE-1” lymphangiogenesis (red;

 
 

  

  
shown as detail from cornea) flat
HOUSES: ect donor at bottou:
and host at tap). (C> Morphometry at
day 4 after penetrating keratoplasty
demonstrates significant inhibition of
both hem- and iymphangiogenesis by
VEGF-A neutralizas (P< 0.001;
= G@ per group) iimmbus:
interface,

 
 

 
 

 

 
  

9.4%) and Fe-treated mice on day 3 (21.5% 4+ 93% BP <
0.001}. At day 7, the lymphovascularized area was smater,
but not significantly different in the Trap-eroup (26.7% +
20.3%) compared with the Fegroup6.5% + 24.8%; Fo=
0.06). In contrast to results obtained in corneal mjury models
(Cac et ai, manuscript submitted)’® neither bem- or lyraph-
angiogenesis was completely inhibited by the VEGF Trap,43.2
after corneal transplantation. Tlawever, the mumber of
fyinphatic vessels reaching the graft- host interface (10.6 + 6.6
vs. £4 = £5 vessels) and the number of hours that the
tuterface was filled with draining hrmphatic vessels were nruch
more in the fc-treated than in the Trap-treated group at day 7
Gt 2vs.0.2 + 6.3 hours; not significant duc to sraall sampic
size). ‘This may indicate that lymphovascularized arca perse is
less decisive for hust sensitization than the cuntact area with
dogor tissue (lescribed later).

 

  
 

Effect on Graft Survival of Partial Inhibition of

Early Postoperative Hem- and
Lymphangiogenesis by Trapping VEGE-A after
Normal-Risk Surgery

Because henr and lymphanyiovenesis that occurred after aor-
mal-risk keratoplasty peaked around day 7, and regressed there-
after, and because both vaseular processes could be signifi
cantly inhibited by carly postoperative neutralization of
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Survival proportions

TOR gee Cantal 
 
 

 

 
wile VEGF Traps

seen,

BprrreecrcnreedPercentSurvived aoe¢

Days

Ficurn §. Effect of pharmacologic neutralization of VEGF-A on sur-
vival of allogencic: cornea prafis. Pancls of BALB/c mice receiv
orthotopic transplants From CS7BL/6 donors in one low-risk eye. The
recipients in ote panel were treated with VEGF Trap, ipo, Whereas the
other pane! (controh received Fe-tragments only. Survival of grafts in
mice treated with VEGF Trap was significantly greater than in control
animals (79%vs. 40%; P< 0.05: 2 = 22 oice in both groups).

 
  

 
 

VEGF-A, we determined whether inhibition of postheratoplasty
henm- and lymphangiogenesis during this interval improved
graft survival, The long-term survival of C57BL/6 grafts placed
into avascular BALB/c recipient beds was compared between
mice receiving an IP injection of 12.5 me/ke VEGF Trap, ypo
and those receiving Fc-fragment alone, at surgery and 4, 7, and

14 days later. As figure 5 shows, trapping of VECT-A ‘caused
significanaly improved long-term graft survival at 8 wecks aftersurgery (78%). compared with grafts in eves of Fctreated
corrol mice (40%; P = 0.044: % = 22 in both eroups).

 
 
 

 

 

DIscussION

cotnea! blood vessels have long beenWhereas preexisting zt
established as risk factors for immune rejection after corneal
transplantation,’'> the pathogenesis, potential association
with lymphangiogenesis, and iraraunologic importance of mild
hemanviovenesis affer nortaaltisk keratuplasiy have yet to be
determined.?"™) Using the mouse niodel of normal-risk kerato-
pla we provide novel evidence CD thar nommalrisk kerato-
plasty itself promotes parallel and rapid outgrowth of both
blood and lymphatic vessels into the avascular recipient bed;
(2) that because there was no significant difference between
postoperative hem- and Inmphangiogenesis comparing synge-
neic and allogeneic corneal grafting, early postoperative re-
Jease of hero and lyraphangiogenic growth factors scents to be
rriocered mainly by surgical trauma, wound-healing, and car-
neal suturing rather than immunerejection; (3) that neutratiza-
tion of VEGF-A after surgery not only inhibited hem- and lym-
phangiogenesis, bur promoted long-term corneal allograft
sutvival. The results establish bem- and lymphangiogenesis
occurring after normal-risk keratoplasty as novelrisk factors for
subsequent inimmune rejections.

‘Yhe molecular trap CVEGH ‘Trape;p2) used in this study
neutrdized VEGE-A anced PIGF with bigb affinity. Neutralization
af VEGF-A has recently been shown toa inhibit not only hero
and lymphangiogenesis, but also to interfere with recruinment
of inflatamatory cells into the cornea (CaoJ, et al., manuscript
submitred).?° This effect of VEGP neutralization has been at
tributed to inhibition of neutrophil and macrophage chemo-
taxis mediated by ligation of VEGFR1.7'* Trapping of VEGE-A
thereby exerts direct and indirect antiangiogenic cffects.
Therefore, the graft survival-promoting effect of VEGE-A new
tealization can also be attributed to multiple mechanisms. First,
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inhibition of hem- and lymphangiogenesis after keratoplasty
interferes with the development of both an afferent Gymphatic

vessels} and an efferent pathway (bluod vessels) for a subse-
quent itmmune response.” In addition, trapping of VEGF-A
mayimpede the recruitment of APCs to the graft bed.

Therelative importance of heme versus hipphaprgiogeriesis
after normial-tisk keratoplasty for subsequent immune rejec-
tiuns remains unknown, because in this ssudy both processes
were equally inhibited by VEGF Trap . On the one hand,
hieod vessels reaching the graft are essential for delivery of
APCs and alloreactive T-ywphocytes to the graft. On the other
hand, iyaapbatic vessels seem to facilitate escape of APCs to
regional tyniph nodes, enhancing alosensitization. However,
studies demonstrating that removal of regional lymph nodes
can promote complete survival of corneal allografts placed in
high- and normal-risk settings,??7° and a study denionstrating
increased transport of donor APCs to regional lymph modes in
inflamed (and probably fymphovascalatized) beds,” suggest
that afferent corneal lymphatics that promote sensitization
may be equal, or even more important than efferent carncal
blood vessels that provide an entry route for immune effector
cells.

Corneal allograft survival in the normal-risk mo model
CCS7BL/G 1 BALB/c) is reduced from around 50% after 8
weeks ta 0%after 2 weeks, if the recipient bed is prevascular-
ized.>*1 We have demonstrated parallel outgrowth of both
blood and tymphatic vessels in this model,?° implying that
donor tissue has fnmediate access to draining host lymphatic
vessels after high-risk grafting and is exposed to efferent host
blood ves Because we demonstrated in the current study
that 1 week after normal-risk keratoplasty both vessels types
also reached donor tissue, the question arises of why the
survival rates bepween CS37BL/6 erafts placed into avascular,
bat neovasculatizing versus aiready neavascularized praft beds,
are so different. One explanation concerns the possibility of a
timedependent windowof opportunity daring which recipi-
ent sensitization to donor alloantigens after keratoplasty leads
to graft rejection. Whereas grafts placed in high-tisk cycs in-
duce donorspecific sensitization proraptly Gvithin 7 days),?
presumably because antigens have aceess to draining bynph
nodes through preestablished lyruphatics, by contrast, allo-
grafts placed in low-risk cyes do not generate sensitization until
2 to 4 weeks after grafting“? probably reflecting the time
needed for lymphangiogenesis to develop. Once the drainage
systera is established, graft-derived antigens reach the local
lymph node, and activate donor-specific aliorcactive T-cells,
which can cause rejection. If however, sensitized T cells
disseminate only after 14 ta 21 days, these cifectors must
compete with the regulatory T-cells of ACAID which begin to
emerge af that time.?*? Neutralization of VEGE-A at the time of
surgery retards Ilvnrphangiceenesis ta the graft bed, thus nar-
rowme the window of opportuniry during which recipient
sensitization takes place and therefore may reflect a shift in the
balance of the recipicnt alloimmune response toward accep-
tance (ACAMD) rather than rejection. This idea is compatible
with the observation that a temporary depletion of local miac-
rophages by subconjunctival injection of cClodronate Hposomes
at the time o€ keratoplasty in low eves achieves permanent
survival of most of these grafts. ° Other possible explana-
tions include a role for the degree of antigen flow, the APC
phenotype, and other related or unrelated differences between
these graft types.

inhibition of both hem- and Iymphangiogenesis by neutral-
ization of VEGE-A was incoraplete in this seudy of keratoplasty,
whereas the samme dosage of VEGE ‘Trap m a previous study
completely inhibited both angiogenic processes after corneal
suturing 2° This may suggest that the release of angiogenic
factors after comeal wansplantation is greater than after sutuce
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 placement alone, and that the present dosing regimen is insu
ficient for campiete suppression of angiovenesis in this con-

 
anc because the V.

hind VEGERC and -,'° adding VEGFR3-signaling inhibitors to
the treatment regimen may more completely mbhibie hmph-
angiogenesis and further improve graft survival after normal
tisk keratoplasty. The fact that pharmacological neutralization
of VEGF-A, which is mainly thought of as a bemangiogenic

iF TraDaias used in this study does not

26-29 

growth factor,’ significantly inhibited lyrphangiogen-
esis, suggests a novel iruportant role for VEGL-A in generating
iviphangiogenesis and in promoting sensitization to donor
antigens. In line with this imerpretation, an iraportant cole for
VEGF-A in another transplant setting was recently demonstrat-
ed.°° For human cardiac allografts a correlation between in-
creased intragraft VEGT-tlevels, inflanimatorycell influx andall
grades of acute rejection was shows.°” it has been reported
that topicallyapplied anti-VEGF antibodies reduced the degree
of inflammation and hemangiogenesis in the rat model of
high-risk keratoplasty (Lewis to Fisher rats),>? and could im-
prove short-term survival of grafts in this high-risk model’
The occurrence of lyvmphangiogenesis or the effect of inhibit.
ing hem- aad tymphangiogenesis on long-term survival were
not analyzed in this stacy?

Gur finding that there was no difference in carly postap-
erative hera- and lymphangiogenesis after syngeneic versus
aBogenecic grafting suggests an important role of surgery and
surgery-related wound ling in inducing these vascular
responses, rather than immunologic mechanisms. This is in
line with a previous study in humans in which the degree of
postkeratuplasty hemanyviogenesis was significantlylowerin
patients after nonmechanical excimer laser trephination
(which induces less vigurous wound healing) than after
mechanical trephination.” Taken together, the evidence sug-
gests a novel cole of surgerv/wound healing itself in deter-
mining the immunalogic fate of corneal grafts and a close
assuchation of immune and angiogenic responses in the
cornea?

Thinking about translating the results obtained in our study
to the clinical setting, one has to keep in mind that imporiant
differences exist between penctrating keratoplasty in humans
and in the mouse model contingous suturing in human lew-
risk patients versus interrupted sutures in mouse surgery, sa
ture placement for over 1 year in patients compared with 1
week in mice and jionger distances berween interface and
vessels at the limbus in patients compared with mice, for
example. Therefore, because our results establish hem- and
lymphangiogenesis postkeratoplasty as novel risk factors for
subsequent immune rejections even affer normal-risk trans-
Plantation in the mouse mudel, it seems reasunable to deter-
mine whether this association also holds truc for paticnts,
whether there is postkeratoplasty lymphangiogenesis in hu
thangs, apd when the association is confirmed in patients, to try
to inhibit postkerateplasty neovascularization and improve
graft survival.
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VEGF-Astimulates lymphangiogenesis and hemangiogenesis in
inflammatory neovascularization via macrophage recruitment

Claus Cursiefen, ... , Stanley J. Wiegand, J. Wayne Streilein

J Clin Invest. 200471 13673:1040-1050. htipasid 

 

Lymphangiogenesis, an important initial step in tumor metastasis and transplant sensitization, is mediated by the action of
VEGF-G and -D on VEGFR3.In contrast, VEGF-A binds VEGFR1 and VEGFR2andis an essential hemangiogenic
factor. We re-evaluated the potential role of VEGF-A in lymphangiogenesis using a novel model in which both
lymphangiogenesis and hemangiogenesis are induced in the normally avascular cornea. Administration of VEGF Trap, a
receptor-based fusion protein that binds and neutralizes VEGF-A but not VEGF-C or -D, completely inhibited both

hemangiogenesis and the outgrowth of LYVE-1* lymphatic vessels following injury. Furthermore, both

lymphangiogenesis and hemangiogenesis weresignificantly reduced in mice transgenic for VEGF-A'64/164 or VEGF-
A188/188 (each of which expresses only oneofthe three principle VEGF-A isoforms). Because VEGF-A is chemotactic for
macrophages and we demonstrate here that macrophagesin inflamed corneas release lymphangiogenic VEGF-C/VEGF-
D, we evaluated the possibility that macrophage recruitment plays a role in VEGF-A—mediated lymphangiogenesis. Either
systemic depletion of all bone marrow-derived cells (by irradiation) or local depletion of macrophages in the cornea (using
clodronate liposomes)prior to injury significantly inhibited both hemangiogenesis and lymphangiogenesis. We conclude
that VEGF-A recruitment of monocytes/macrophagesplays a crucial role in inducing inflammatory neovascularization by
supplying/amplifying signals essential for pathological hemangiogenesis and lymphangiogenesis.
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VEGF-A stimulates lymphangiogenesis

and hemangiogenesis
inflammatory neovascularization
via macrophagerecruitment

Claus Cursiefen,’ Lu Chen,’ Leonardo P. Borges,' David Jackson,? dingtai Cao,
Czesiaw Radziejewski,? Patricia A. D'Amore,’ M. Reza Dana,’

Stanley J. Wieqaned,? and J. Wayne Sireilein

‘The Schepens Eye Research Instituis, DepartmYinstitute of Molecular Medicine 
f Gphthalmatogy, Harvard Medical School, Basten. Massachusetts, USA. MRE Human Immuncleay Unit,

ior, Oxford, Urked Kingdam. *Regeneron Pharmacauth pals inc., Tarryiown. New York, USA.

Lymphangiogenesis, an important initial step in tumor metastasis and transplant sensitization, is mediated
byche action of VEGP-Cand -D on VEGPRG. in contrast, VEGP-A binds VEGFRI and VEGPR2 andis an
essential hemangiogenic factor. We re-evaluated the potential rele ofVEGF-A in lymphangiogenesis asing a
novel model in which both lymphangiogenesis and hemangiogenesis are induced in the normallyavascular
cornea. Administration of VEGF Trap, a receptor-based fusion protein that binds and neutralizes VEGF-A
but not VEGE-C or -D, completely inhibited both hemangiogenesis and the ontgrowth of LYVE-L" lymphatic
vessels following injury. Furthermore, both lymphangiogenesis and hemangiogenesis were significantly
reduced in mice transgenic farVEGF-Al4tpr VEGF-A}3/138 (each ofwhich expresses only one ofthe three
principle VEGF-Aisoforms). Because VEGF-Ais chemotactic for macrophages and we demonstrate here
that macraphages in inflamed corneas release lymphangiogenic VEGF-C/VEGE-D,we evaluated the possi-
bility thar macrophage recruitment plays a role in VEGF-A-mediated lymphangiogenesis. Mither systemic
depletion ofall bone marrow-derived cells (by irradiation) or local depletion ofmacrophages in the cornea
(using clodronate liposomes) prior to injury significantly inhibited both hemangiogenesis and lymphan-
giogenesis. We conclude that VEGF-A recruitment ofmonocytes/macrophages plays a crucial role in induc-
ing inflammatory neovascularization by supplying/amplifying signals essential for pathological heman-
giogenesis and lymphangiogenesis.

introduction

Angiogenesis, the ourgrowch of new from pre
sels, is an important pathogenic aspect of tumorgrowth, chronic
infla andmost blinding ocular conditions (for

i ‘o clearly separate it from the process oflym-

 
sisting blood ves-

  
 

shangiogenesis, we will refer to blood vascular angiogenesis as
4 Oo & 3

hemangiogenesis (HA). In recent years, much has been learned
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about che strmutater and inhibicors of HA and lymnphangiogen-
 
 
 
 
 

es id members of the VEGF family have eme 
 

 

 
es (for reviewsee2 refs.2-4)"of

mediators of bork proces  
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ce three distinct receptors. VEGI
 VEGPR2, and placene: owthfactor (

only co VEGPRi, VEGIr-
VEGERS (forre

VEGP-Ahas clearly emerged

 
AGP) and VE 

  and VEGI-D bind to VEGIR2 and
 eviewsee ref. 2}.

s the family memberprinci
nesis and HA. The direct ef

ofVEGF-A on vascular endothelial cells are mediated principally
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son many a glopemic agseniis carrently m development for the
trearment o ets have targeced VEGF-A or VEGFER2(forreview
see refs. 2, 3; heep://wwav.cancers

mphangiogenesis is chought to be mediar
ed mainlyby che binding ofVEGP-C and -P9 to their high-affinity

GERS (for review ike HA, lym

genesis has gained much acvention recentlyas an imporran tinitialref. 4; refs. 57). ir has
been shown that incra- and/or peritumoral } aphangioge,

 ov}.
In con cro HA  

 see ref. 4)   receptor, hangio- 
 

step in cumor pathogenesis (for review sce t 
 resis

din

human tumors (for reviewsee ref. 4). The release of che lymyphan-

s che risk for metascasis borh in animal models an increas

growth factors VEGF-Cand -D has been linked to a cir-  ealfacing subtraction of CD14°, VEGFR3-expressing monocytes
that are recruited to andactivated at che site of camer growth(8).

EGFER3-mediared sig
sis and 

 

 
  

ym}hang genic stracegies cargering Ve been reported to isdibic lymphangiogenes
improve sarvivalin animal models of metastatic cancer(5).

As noted above, VEGF-C and -D also bind ro VIGFR2anddis-
3 in certain siruations (9,10). In
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factor, as placement of VEGF-A-impregnated pellets in the 
cornea {11}, o
VEGF-A appl
been reported to cause HA bur

erexpression of VEGE-Ain che skin (12-14), and
 

 
ied to the chorieallanreic membrane (153 have all

not lymphangiogenesis. Howev-
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VEGFPR2, and V
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   ions makes 1 unperative to determine whether a
trategies chat target VEGF-Aalsointerfere with comeal lym-

phangiogenesis (for review see ref. 21).
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regarding the role ofVEGF-Ain lymphangiogenesis, wefirst char- 
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Trap (24) or of altering endogenous VGEA &  

oftORC orm 164 or transgenic mice chat express only VEGF-
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VEGF-A is
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gioge lymphangiogenic growth factors (8), and
VEGF-mediated HA and lymphangiogenesis in our model was

nied by amiarked inflammarory response, we
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depletion of macro for cheir effects on lymphangiogene
and [TA following corneal injury.
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Methods
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(Taconic Parms, Germantown, New York, USA} A
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described(29). Bri
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formed as described below.
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€a5 as des  VEGF-D (see below). Mice received a single injection of VEGF—were placed into the corn bed above. Control mice

Traprigs inctrap 2 of 12.5 mg/kg ac dime of—receivedtheacidified w
neal injary. Control mice received an injection cofhaman Fe Seven days later, che mice were eathanized andtheir corneas were
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 ow cells were washed and resuspended in
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ove using double immunostaining with CO31/LYVE-T. Figure 4

The maximal extent of blood versus lymph vessel out-  Concom it induction of HA and tym sic in inflammatary corneal
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Mann-

were considered significance at P< 0.05.
r results.

 
: gnificance was analyzedbyct

Whitney 0

Each experiment was perf
Graphs were drawnusing GraphPad Prism, Version 3.02 (Graph Pad

rmed ac least nwice wich sim  

Sofpware, San. Diego, California, USA).

Results

Sutire-induced, inflammatory CNVis char
 

erized by HA,ly
the question of
 

  yemesis,§
whether e

genesis, we firse studied. an established model of sucure-i

andinflammatory cell infiltration. To addr
ndogenous VEGF-A mighc be involved in. lymphangtio-

 nduced

 
 

 inflammarory CNY to evaluate rhe ourgrowchoflymphatic
 alar cornea (22, 29). This model is cl

bloodvessels from the lim-

ure 1,A-C) andis routinely used in che m

d “high-risk bed” for corneal fransplancacionstudies. New blood vesssels ireached che sutures at 1 week after
by a dense inflammarorycell infil

hin che ce

less prominenct
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terized by a
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 bust outgrowthof new use CO cre-  
  

 
Surgery an d were acco mpant

 crate. CD45" inflammatoryc orneal stroma. rnainly
consisred of GR-1* eurrophils
P4/80°CD i lb’ macrophages (Figure

also   hs  
 early HA was accompanied by lympliangiogenesis, corneal whole
  

mounrs were double-stained using CD31 as a panendorhelial
-1 (22, 30) as specific lymphatic vessel marker.

surgery, borh CD31 LYVE-

wellasC (31 “EYVE-Tblood vessels grewinte the core
1, D-P}, demonstrating chat a robusc lymphangi
ind edin this CNVrode.
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Figure 3
Neutralization of VEGF-A inhibits HA and lyrnphangiogenesis. (A-F) A
molecular trap designed to bind VEGF-A (VEGF Trapaine} completely
inhibits both HA and lymphangiogenesis within 1 week after injury.
Whereas mice recelving an intraperitoneal infection of Fe protein at
surgery (Fe comro}) dispiay robust angiogenesis (A,slit-lamppicture; 8,
CD31 staining) and lymphangiogenesis (C, CD31 and IYVE-1 staining}
1 week later, mice treated witha single injection of VEGF Trapaine do not
show HA (6 and E; blood vessels are green) or lymphangiogenesis (F,
lymph vessels are red). Magnification, xt00 (C-F}. (G} Morphometric
analysis of the nearly complete inhibitory effect of VEGF Trap on both
HA and lymphangiogenesis (P < 0.001), Magnification & and B), x20.
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Figure 2
Time course of early inflammatory and lymphangiogenesis, (A-B)

in Inflamm ‘ory corneal neovascularization, there is very early and par-allel outgrowth of both biood vessels (green) as weil as lymphatic ves-
seis (red) from the limbal vascular arcade (bottom of each picture)
ioward the suture into the sormaily avascular cornea (top of each pic-
jure). Both vessei! types sprout as early as 24 hours after injury and
progress over time, with lymphatic vessels(red staining) often preced-
ing blood vessels (green staining). Magnifica

  rs
  

 

   

Blood and lymphatic  
 

Based on wound h

   ingrowth of lymphati els is delayed for ral days relative co
that of blood vessels (34). To determine whether this holds true for  
the CNV mode, we conducted a time-course study comparing che
outgrowth ofbothvessel types. Asis illustrated in Figure 2, HA and
lymphangiogenesis occurred contemporaneously. Small sprours
arising from pre-existing limbal vessels could be detected as early
as 24 hoursafter surg
types was clearly visible ar 48 hours
ph
leading edge ofgrowth (Pigiare 2}.

 
 
 

and ourgrowch of new+ s of boch  
gly, lym-
sat the

(Figure 2). frireres ic vessels sometim 
grew in advance ofbloed ves
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itsA and lymphan  

 
of VEGF Trae; ip completefy in

 e the extent to which

ciacedlymphangio-
with a molecular trap chat

VEGE-A burt nor VEGR-Cor -D

(VEGF Trapping}. Administration of V -Trapain: compleselysd both HA and lymphangic after subur
placement, as det
che area vascularized by blood and hymphaticvessels was 49% +
in Pe-treared mice and 2.3% +

ninflammatory CNV. To determ.
VEGF-Ais important for inflammation-a:
genesis, we created mice syscemically

 
 

selectively binds and neutralizes
 

 

genesis 7 day    preven
  

rmined by examinacion of che corneas (Figure 3;
+ 12%24  

1.5% in mice treated wich VEGF

Trapain:, P< 0.061). Moreover, examination ofcorneas at days 2, 4,

and 7 after sucure placement revealed char blood and lymphacic
vessels never grew out fromthe limbusin the one grouAlchough in virre binding scurlies showed thar VEGFbinds only VEGE-A and PIGF with high wifinitebebut:
or -E) (see below), we fiurcher ruled out che po
observed response might be due to neu

-P in vive by| Tepeating the above experiment using VEGP
Traprs jase TE1
ity for VEGE-“A. s reagent cons
domain of VEGFRI bur nor

incapable ofbin
asimilar parallel andsignificance, albeit less complere,
both HA(53.8% + 14.6%versus 23.6% + 6.8%) and lymphangiogen-

o+ 15.6%versus 26% + 8.2%: P< G05).

prigs and Trapes/aco OVnd onuy VEGE-A and PIGK but not
ED. When addedccoo tissue culcures ac approximately
centrations, VEGF Trapei: has been shown co block

VEGF-A-induced phosphorylatation ofVEGFR
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  GFR2, and thus ic is inherently
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2 as well as prolifer-
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 al vein endoth
 arion of primary human ami° nity (Kp, ~

urine VEGF i¢,, and in pre-
liminary seudies |mouse PIGE Ww found to bind to VEGF
Traprig with high affinicy‘Kn, ~1.8 pM).
binding scudies confirtVEGH Trapains and Traps selec-
tively bound VEGT-A (VEGI16s and

Jand PEGE, bur chere was no

detectctable binding ofVEGT-Cor -D
F Trap at concentra-

M(Figure 4+ and
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dens up ro 200 n
 

  

   

Table 1). VEGFR1-Fe demonstrared {50 nie}
the same pattern of binding to che VEGF Tapers 36.4

above VBsr family members. In VEGFTapas a8contrast, VEGPR3-Fe avidly bound VEEREe sOVEGF-C and -D but not FIGT or VEGERO-Fe ~a o
  Collec-

tively, hese data clearly demonstrate

cicher isoform of VEGH
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VEGFTrappiae and VEGF Trappraq Selectively bind VEGF-A and FIGF, but not VEGF-C

AVEGFAiss AVEGFAn:

 

 

Figure 4
VEGF Prone and ¥ Tapavaw bind only VEGF-A/RIGE, not
VEGE-C/VEGE-D. Biacore biochemical evaluation of binding of VEGF/
PIGF growth factors to VEGF Traps and VEGF receptor chimeric pro-
teins (VEGFAR1-Fe, VEGFR2-Fe, and VEGFR3-Fe), demonstrates that
VEGF Trap; and VEGF Traps, usedin this siudy, bind only
VEGF-A/PIGF, not VEGF-C or -D. In contrast, VEGF-C and -D, but not
VEGF-AVPIGE, bind to VEGFAS-Fe.

  
 

  
  

 

that VEGF Trap, and VEGF Trapig/aay bind only VEG
PIGF bue not VEGF-C or -D, whereas VEGPR3-Fe bi

d-D bur nor VEGE-A or PIGE.
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ros shouldonlyaffect

 
 4b or 

press only VEGF-A isoform 16
 specific genetic delecion ofVEGF-Ats

lymphangiogenesis ifVEGP-A is involved innnediacing tymphan-i Surares were p} in the corneas; | week later,* mice (lacking VEGF-A iseforms 129 and 188) dis-
played an area ofHA g
genesis of 22.7 i
genic animals (acking VEGF
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 6%. Satured comeas of VEGFrrans-

tand 164) displayed
+ 10% and an area oflymphan
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trols (HA, 44% + 10.2%; area of lymphangiagenesis, 57.2% + 9.6
 

hangicgenesis can
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under thes

cumstances the extenc ofboch cormeal HA and lymphan iogenie-
sis is equivalently diminished, suggescing thar od
action of VEGF-Aisoformsis necessaryfor lymphangiogenesis.

P< 6.05; Figure 5). Thus, boch HA and  
 nthe absence Occ

  in che absence of isoforms 120 and 164. However, SE CEP

am orchestr,  

Vv BGP -Aiga Cam induce lympbangiogenicas well as hemangio- in che corneal mi rt
‘opocket assay. To determine

directrlytaphangi
  
 
 

~A can exer 

 ocket assay. Lymphang
29 corneas thac had been implanted with pellets (200 ng} of
VEGF-A. Lymphatic vessels were noted to be appreciably shorter

ying bloodvessels (semiquantitative grading,
P< 0.01; Figure 6). These findings indicate

thar VEGF-A alone can induce lymphangiogenesis, alchough !

ogenesis as well as HA was induced in 17 of

 than the accompan
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p Figure §
i : Importance of VEGF-A  (A-B) Double

immunostaining COS/LYVE-1 (blood vessels, green; lymphatic ves-
dorms far lymphangiogenes

 , red} of corneal flat mounts of wild-type mice (A}, VEGF-A 16464

ie mice6) and §VEG F-A18788 tarvagenic mice Gedemon- 
 

 
 

 

Depletion of bone marrow-derived
is. Macrophages canbere:

inflammation by V A via VEGERI interacrio
activated macrophages ave knownto expre:
and growth factors, including VEGI
the inhibition of corneal neovascularization by che vEGE Ttraprige
was associated with a marked decrease in che recruicmenc of

inflammatory cells inro the cornea, we derermined whetherdeple-
ton of infil

and lymph
experiments we confirmed thar whole-bodyirra
gle dose of 9 Gycaused nearly complece depletion of leucocyres

from the peripheral blood within 1 week of irradiation (data not
own}. Theresales in Figure 8 showthar depletion ofbone

row-derived cells by irradiatios2 substantially inhibited both RA
and lymphangiogene
stimuli. The areas of blood and lymphati

% and 16.4% + 3.2%, res

 iocerees   
 

tninbits bapa 
 

E LymphangThe.   

lammatorycells by other means vwould also inhibit HA
In preliminary
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robustly chan HA. Phe same was foundfor V

rols. There was noSignificant differe reneaeaepletion inhibits corned 
nce in the racic of HLAver- Local ad

 
 

 

 
 

    significantly weaves the recruitment aofinfjLAAVAALOVY by suber ajutretival injection of clod 
  se VEGF is chemotactic  
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Subconjanctiy
iat phagocycose clodronaceNiposomes voipdie

jection on days 6, 2, 4, and 6 was
? y sucured corneas. Local depletion of

investi  ¢macrorphaage 8 nearly completely inhibited corneal lymphangiogen-
gated whether neutralization of VEGF-A using VEGF Trapein, esis and HAA (Figure 9); che areas ofblood and lymphvessels in mice
would alseso impair the recrauicment c narrow-derived cells—receiviag clodronare were 11.3%+5.8% and 10.8%42.5%, respec-

o the cornea following suture injury, Animals i orapared with 42, and 38.8% + 4.7% for blood and
gle intraperitoneal in ion of VEGF Trappirzg at time of lymph vessels, resp Lconrrols (2 <1.0L). There

ery exbibiredsignificantly redi rs of stromal was no obvious direcr effect oflocally app sd clodronace tipo:
amynatory cells compared v limbal and pathological corneal blood or fymrphacic

  
  

for example, monocyre
,arandib

changngsgenic factors such as VEGF-C and -D (8, 35
(macrophages via VEGPRE ivali Hpesome j  
 

  
SCAlise macrophages canpotentially Secrefe lym

 
 

    

 
 

 

 

  
adat received a  

      nes 
 

h controls (Figure 7}; the nam- on preexistm  
 ber of inflammatorycells per corneal cross-section in VEGF—vessels. These resules demonstrate tha

 
rimacrophages, recruiced to

 

 
y by ligation oF VEGER 1, are critical ro inflamima-

ed HA and lymphangiogenesis.ge

and -D. Ta directhy assess wh ether macrophages rect

-treated mice was 184 Trapatrs + 14compared with 969+ 167 in the site of in  

  

@é tiom-associa 
Pe-rreared conrrol mice (F< 0.01). The inflammatoryinfiler:
in the Fe-treated controls was composed of GR-1° neutrophils Macropiiast Ss in inflamed COMES EXPTess lymphangiogenic
and, less often, F4/80* macrophage VEGH   

2

TtFigure 6
Effect of VEGF-A on fymphangicgenesis in corneal micropocket
assay. (A~C) Pellets (7) containing 200 ng VEGF-A always
induced a robust hemangiogenic response (A, green: Li, limbal
vascular arcade [arrowhead] and in 17 of 20 pellets in addition
there was a mild to moderate lymphangiagenic response(read),
which was significantly less compared with the hamangiogenic
esponse (B}. Fane! C shows a represeritative and comparable

effect by a VEGFpellet (200 ng). Magnification (A and C}, «400.
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 of 

arttoryCe section

  
inf

by VEGF-Ainto inflamed corneas are able to release lymphangio-
genic growch faceors VEGF-Cand -19, we performed immunohis-
cochemical srudies in inflamed corneas 48 hours after sucure place-
ment asmge double labeling for VECP-C/VEGF-D and the
macrophage markers CI311b and F 4/80. As depicred in. Figure 10,

ed chat most CD Lib’ P4/86" macro;
positive for VEGE-D.

  
  
  

 
  
 

es inthe
  

this re oma 
were po

To provide fu p
(BGP-C and-D, we performed RT-PCR studies

rrow-derived mouse macrophages. As shown
 

in. Figure 10, chese macrophages were able co cranscribe bath
VEGF-C and -D mRNA.

Discussion
les we have obtaimed. in the comeal model of inflammatory

  rizarion allow nwo importance conclusions ro be drawn 
g the role of VEGF-A in blood and. lymphatic vessel growth.

 
dogenou 3 VEGE-A can promore lhymphangiogen S, at lease  concext ofinflamrnatory forms ofneovascularization. Sec‘ond,

Figure 8
Bone marrow-derived cells mediaie inflammation-associated }
phangiogenesis. (A-C) Depletion of bone marrow-derived cell
induces a parallel inhibition of both HA and lymphangiogenesis in
response to corneai inflammatory stimull (blood vessels, green; lym-
phatic vessels, red}. (A) Seven days after suture placement, control
mice display paraiiel outgrowths of blood and lymphatic vassels fram
the limbal vascular arcade (lett). (B and ©) A single whale-bodyIrradi-
ation causes significant parailel inhibition of both HA and lymphangio-
genesis. Inset in 8 shows a representative area of a normal limba! vas-
cular are i ared towithout vessel outgrowth. In G, contrals are camy
irradiated mice (S + Any; P< 0.05. Magnification (A and B3, <100,
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Figure 7
Ant-inflammiatory effect of trapping VEGF-A. (&A-C} Trapping of VEGF-A/
PIGF using the mo ar cytokine trap VEGF Trapnins significantly
reduces the recruitment of inflammatory cells into the cornea in the
suture-indiuced neovascularization model. One week atter surgery, con-
trot rrice treaied with Fo protein (Fo control) displayed 4 significant influx
of inflammatory cells (CO and arrows} into the central corneal stroma
(4). Trapping of VEGF-Asignificantly reduces this influx (B; and ©, nor-
mal cornea). (B) Trapping of VEGF-A reduces stromal inflammatory
cells by about 80%(P < 0.01}. (E and F) The inflamrnatary cells found
in the carneai stroma 7 days after suture placement and Fe treatrnent
{controls} are overwhelmingly GR-1' neutrophils (, red} and less com-
monly, F4/80-COt1b+ macrophages (F, green}. Magnificalion, «100
{A-C} and x400 (E and F).

  

 

 

 

signaling via VEGPRI on leukocytes, particularly monocytes/
macrophages, ig a critical step in “immune araplification” of signals

and lymphangiogene
The present observations, chac lymyphangiogere

 
 

 thar promote pathological H/ .
and HA oor

aneously in CNVand chat both responses are equally

 r

 contermpi:
 
 
bicion ofeas  

blocked by the selective in dogenous VEGF-A, appear
gacion ofVEGE tradicr the established. notion char che To   

 
VEGFR2 induces solely HA, while interactions beeween VEi

D and VEGPRS3 discrerely mediare lymphangiogenesis.
  

Indeed, a substantial licerature supports this essential dichotomy
in che funccion ofVEGFfamily proceins andtheir receprors. For
example, when applied to differentiated chick chorioallancoic

undto scimulace HA, bur nec 
membrane (CAM), VEGF-A was

VEGF-C inducedonly lymphangioge
esis (15). Interestingly, the VEGPRi-selective ligand PIGP was

 lymphangiogenesis, wh  

unable co induce either lymphangiogenesis or HA in the CAM
assay. Similarly, in che corneal micropocket assay,VEGF-A was
reported co induce HA bur not lymphangiogenesis (11}, and in sev-
eral seu pression, VEGP-C cor f
induced lymphangiogenesis, while A did nor (12-14). Whi
these stadies do demonstrace that VEGF-C/VEGER3 and VEGE-A/
VEGER2 interactions can induce pure lymphangiogenic and
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P<0.Gt P<0.01

Figure 9
Macrophages are essential for pathatogic.
esis. {A arid C) FBS-treated controls. ‘8‘and DB) Mice that reneived
subcorjunctival clodronate Hpasormes. Magnification, x100 (C and DB}.
(EB) Depletion of macrophagesinhibits both KA and lymphangiogen-
asis (LA) in inflammatory neovascularization (P < 0.01). Magnification
(4 and B), x20.

al HA and lymphangicgen-

   

  hemangiogenic responses, respectively, under certain conditions,
more recence srudies are LoOLOmy”
is fav from complete.ao

In Fact, VEGF-C) and. “Dphema:

beginning co show char chis dic

lymphangiogenic and
5 and ¥EGERS, while
endothelium
  
 
 

unive is also

  
 

 vd by vascular endoth
arly during embryonic development and periods ofactive ves-

sel remodeling, including thar occurring in pathology (34, 37}.oO VEGF-

port che netion thar VEGP-A might be involved in
fl study. However, a recent molecular profi

4 scan express VEGFR2

 Sand. -D, there is comparatively liccle evi-

 
 
 

 
 

 

ge cheir sure
cube formation in vitro (16-19). Another

as effective as VIGY-C in supportin
vival and promotin 

adenoviral overexpression of 
recent study has demonstrated cha
VEGHP-Aje4 in che rabbic ear leads co che formation of“gianc” lym-

 phaic vessels (2 ilicy charc }, These scudies raised the p
 endogenious VEG ie, onder SOME circumiscances, pi ay a.biliry chat we have x ympha {

promoting lymphan glogen  confirmediiw the presWwenC Sty
 
 

 
 
 
 

Specifically, we have demonsrrated char(a)
alone can induce lympha: i
(ditferenc findings in a previou
by the use of different ¢
staining techniques); (b} lymphangiogenesis and HA

  
 

 NoOUse strains, amouncs of V

remporaneously in a corneal injury model of inflar 
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vascularization; (c} selective pharmacological neutraliza
VEGP-A/PIGFcompletely inhibited both
esis in this model due to primary inhibition of bieod and lym-
phatic vessel formation rarher chanvia acceleraredregression; and
(a) following corne

  
G HAand lymphangiogen- 

1

al injury, both lymphangiogenesis and HA were
ly ether   in transgen that expressedor

VIGE-Ajas or VEGP-Aggs (25, 26}, Taken together, these resules
is VEGF-A plays a critical role in pro-

 
demonstra te cha. ertain s well as HA, ar least under ¢

 y c turned our
explain che coordinate attendon to mechanisms char mieaction of HA and lwmphangiegene 
in. this model and. theeffective suppression ofboch responses by
selective inhibition ofVEGF-A, Here we noted char in addition to

ppressing
lv suppressed the inflammatory response that ts indineed by che

ablished

that VEGF-A isa potent monocyte chemoatrractanc andchat this
effect rion ofVEGPRA (27, 38, 39), Thus, one
likelys P-A indireccly scimulates lymphangio-
genesis in CNVbyrecrmeme be

g CNV, adminiscration ofVEGPTrapalso significant- 

 

place ae of intrastromal corneal sutures, ft is well ese
 

 
1s mediated

 
 ario is char V 

one marrow-derived cells, partic-
e and these

Logenic fac-
ularly

 

 
monocytes/macrophages, to the affected si

cells in carn are the source of one or more lymphang.
tors. Activated leucacytesare knowto express and secrete a Jarge
numberofcytokines and other regulatory peptides and proteins,

VEGP-A (31, 40, 41}. Moreover, ir has recently

  

including seen
 

A

 
 

Figure 10
Macroghaqges in inflamed corneas exgress both VEGF-C and -D.

(A) Cultivated, bone marrow-derived ma Oph ages from BALB/c micetranscribe VEGF-C and -D mRNA | week afer seeding. 1, VEGF-C

positive control; 2, mouse bone marrow-derived macrophage VEGF-C;3, VEGF-D positive conirol: 4: mouse bone marrow-derived macra-
phage VEGF-D. (B) Expression of VEGF-C (green} in red-siained
COlib= macrophages in an inflamed cornea 48 hours alier injury.
(C) Expression of VEGF-D (green)in red-siained CD11b- macrophages
inan inflamed cornea 46 hours after injury. Arrows indicate a represen-
tative macrophage. Magnification (B and ©), x600.
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iogenic rate of VEGF-A via
acrophages, which in turn can

release ‘both hesmangiogentTe ana iymphangiogenic growth factors.
Macrophages seem talbe Thetant for immune amplification, leadingto pathalogical H

 

 

 ubfishown chara ty ong VEGFRACDI4 mono-
5 FC and VEGF-D uponrecruit.

ment to peritumoral sices or in vicro scunulation (8). Moreover,
ages colocalize with newpericumoral lymph

suggesting a role for these cells in lymphangio~
genesis (8, 42). Purchermare, it is known chat proinflammacory

cytokines, rather than hypoxia, upregulare VEGF-C expr
(43) and chac VEGE-C consequenclyis highly expre in inflam-
matory conditi
VEGHP-A-reenu

response to corneal inflammatory cytokines. Indeed we have
“11D B4/BO" 5

inflamed corneal stroma express VEGF-C (more than VEGF-D}

   cyces also

 

 
  

    
 

  ons (44) sugg ing even more strongly cthac
ited macrophages upregulare VEGE-C/VEGE-Din
 

mi the 
r

ted here chat demons  
rophi 

and thas bone marrow-derived mouse
both VEGF-Cand -D mRNA.

macrophages transcribe
  

The results of the

chat VEGF-Ae me
e present study direecly support che concept

diated recruicment of inflammacorycells by
  

 

 

 
 

 initiacion of the}ly ant step

nse inn CNY, Pharmacological neutralizarionibired recruitmenceofinflammare 
 

after an inflam-

matory stimulus. Furthermore, localdepletion cof m
iPstancially ald:

macrophages
 usitg subconjunceival clog romate  Finally, macrophages in ned

angiogenic VBGE-~C ard -D. Taken 

findings provide strong evidence char macrophage
direct) lymphan-  jal mediator of the G

giogenic effecr ofVEGF-A(Figure 1] depicrs this concepr}. Here
icis also imporcrant to note that macrophage depletion not only
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ilynypplisngiogeness followingcorneal injurybut alsossed concomitant HA. This observation is con- sistent with3apr
deplecion inhibics pa

vious study showing chatselective macroph

nological neovng the notion thax inflammation is

  
 sedarizaci 

ease models (45\, supporet
 also a requisite componentof pathologir

GPE-A (45, 46}
iF-mediated recruatinent of inflammatory cells

HA mediated by
 
 
 

 
rile VEC

dy plays an important and apparently predominantrole in
ice likely chat

aF-A coneribure ro inidating

 
promoting pathological neovascularization, itis g
other, more direct actions of VEG
be

ple, VEG}
the expression of adhes
(47, 48). Likewise, rapid VEGP-mediatedincreases in che perme-
abi equent extravasation of

Serum protein to promote theAOof both blood and lympliaticvessels (17.
VEGER2 tto promote the growth

eenic and lymphangiogenic responses. For exam-
Aacts directly on vascular endothelium ro upregulare

n molecales char

 
 

 promote leakostasis 

 ity ofresidence vessels and the cons
  nt formationalso serve  

  
that VEGP-A acts directly on

ndotheliaum(16, 50). Final-
 

nd organization of the lymphatic

ly, in addition co recmane inflammacory cells chat supplycytokines and growth fac © the site of injury, VEGE-Aalso amplify angiogenic responses byrecruiting VEGFRi-posk
uve hemaropoietic progenitor cells

their differentiation in

reviewsee refs. 2, 51).
While our data strongly support the concept chat recrai

fey acrophages by VEGF-A, through VEGPRI,
early and essencial step in an immune amplification cascade t

   
 
 i sire and pro- 

 o vascular endochelium (for
 motrin 

 
 
 

of monocytes  

leads to both inflammatory HA and lymphangiogeriesis (see Pig-
ible that rhe i ligand PIGF

could also be partly responsible for promotir both corneal HA
angiogenesis. Indeed, both VEGF Trapainz and VEGF

as well as VEGF-A. Although results of

laborace wich VEGH-A

 vuonVEGF 
ive 11}, ic is formally po

 
 

and lym
Trapriage bind PIG
other scudies indicare char PIGE can co
in ches

agai

role in promoting inflammatoryiymphangicbinds only to VEGPRI, while che lym pharic cndacheliam
expresses only VEGER2 and VEGFR3(53); (b) overexpression of
AD-PIGE

bur in contrase to V.

 
 

  

 

 
 

 patholo
  st” che possibilicy char endogenousP

 in the rabbit ear resulcedinthe formation of blood 
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Jocelyn Holash et al., VEGI-Trap: A VEGIBlocker with Potent

1004|Antitumor Effects, 99 PROC. NATL ACAD. Sct. 11393 (2002)
(“Holash’”)
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! VEGF Trap-Eye: Investigation of Efficacy and Safety in Wet AMD |
| $018|(VIEW2), NCT00637377, ClinicalTrials.gov (Mar. 17, 2008),
LoneHts//clinicaltrials. pov/et2/show/NCTOO0637377(NCT-377")

4016 U.S. Patent Nos. 7,303,746 B2; 7,303,747 B2: 7,306,799 B2; and
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| 1018 Wet Ave-RelatedMacular Degeneration, 119 OPHTHALMOLOGY
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~ RETINA TODAY,Oct. 2009, 44 (Heter-2009")|

1021 Regeneron Pharm., Inc., Quarterly Report (Form 10-Q) (Sept. 30,
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__1023US.PatentNo.7,070,959BI("959patemt

4024 File History of LS. Patent No. 7STAT9S B2, 12/22/2041 Patent
eee.7MExtensionApplication(758FH,W2222011PTET)
| Michael Engelbert et al., Long-term Follow-tlp Hor Type |
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Press Release, Regeneron, Bayer and Regeneron Extend
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Retinal Vein Occlusion (Apr. 30, 21oe).https:/Any: regeneron,com/ne
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1073 Therapiesfor Retinal Disease, 18 DRUG DISCOVERY Topay272
(2010) C’Anderson”)|
Thomas A. Ciulla & Philip J. Rosenfeld, d4niivascular Fndothelial

1074 Growth Factor Therapy For Neovascular Age-Related Macular
Degeneration, 20 CURRENT OPINION OPHTHALMOLOGY158 (2009)

 

 

Zhang Ni & Peng Hui, Emerging Pharmacologic Therapies for Wet |
1075 Age-Related Macular Degeneration, 223 OPHTHALMOLOGICA 401
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| forms.asp (“Hayes”) |
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1. INTRODUCTION.

Mylan Pharmaceuticals Inc. (“Petitioner”) petitions for inter partes review

CIPR”) under 35 U.S.C. §$ 311-319 and 37 C.IFR. $842 ef seg., seeking

cancellation of claims | and 8-12 (the “Challenged Claims”) of U.S. Patent No.

9,669,069 C°069 patent”) (Ex.1001), assigned to Regeneron Pharmaceuticals, Inc.

(“Regeneron” or “Patent Owner’).

Th. «=6OVERVIEW.

The Challenged Clanns are drawn to nothing more than a known, mental step

dosing regimen (.¢., “as-needed” or “pro re nata” (“PRN”) administration) using a

drug known to persons of ordinary skill in the art (referred to herein as a “skilled

artisan(s)”) to treat angiogenic eye disorders. These claims should have never

issued. Each is anticipated and obvious overthe prior art, which expressly disclosed

 

skilled artisans actively practicing these exact methods on patients—with success.

Indeed, Regeneron’s own clinical trials for EYLEA® (aka “VEGF Trap-Eye” or

“aflibercept”}—widely published—utilized the claimed PRN dosing regimen to

treat age-related macular degeneration (“AMD”) years before Regeneron filed the

‘069 patent application mm 2011. Regeneron withheld those publications from the

Examiner, allowing the °069 patentto issue.

By2010, ophthalmologists were moving away from monthly dosing regimens

for vitreoretinal disease therapies due to problems with patient compliance and
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discomfort associated with intravitreal injections. For example, im 2007,

LUCENTIS®(ranibizumab), an anti-VEGF therapy approved for monthly dosing,’

was undergoing a series of clinical tials to assess less frequent dosing regimens.

These clinical assessments included, inter alia, PRN dosing (including, PRNafter

three monthly loading doses}. Motivated to keep pace with theLUCENTIS®trials,

Regeneron initiated a clinical program for EYLEA®that implemented those same

regimens—e.g., Regeneron’s Phase 2 clinical trials for age-related macular

degeneration (CLEAR-IT-2”) assessing PRN dosing after four monthly doses. The

problem: this trial regimen was widely launched, published and thus known to

skilled artisans long before 2011. The prior art includes numerous Regeneron press

releases, which were directed to skilled artisans to attract their interest in EYLEA®,

along with publications directed to practicing ophthalmologists. Manydisclosed the

CLEAR-IT-2 trial details, including, most notably, the later-claimed PRN dosing

regimen. Those public disclosures render the Challenged Claims unpatentable.

Petitioner files this Petition and supporting expert declarations from: (4)

renowned ophthalmologist, Dr. Thomas Albini (Ex.1002), to apprise the Board of

invalidating prior art--much of which was not before the Examiner when

prosecuting the “069 patent; and (ii) Dr. Mary Gerritsen, a pharmacologist with over

'LUCENTIS® is the primary competitor to EYLEA®.

ba
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thirty years’ experience, (Ex.1003) to confirm the public availability ofcertain prior

art disclosures relicd upon herein.

Anticipation, Challenged Claims | and 9-12 are anticipated bythree separate

prior art references: Dixon, Heter-2009, and Regeneron (30-April-2009). Dixon

and Heier-2009 disclose Regeneron’s Phase 2 CLEAR-IT-2 trial. Regeneron (30-

April-2009} discloses Regeneron’s Phase 3 RVOtrial regimen.

Further, claims 1 and 8-12 are anticipated by Dixon imlight of arguments that

Regeneron itself made during prosecution of the “069 patent. Dixon discloses

Regeneron’s Phase 3 AMD (VIEWH/VIEW?) trial, which evaluated every-cight-

week dosing (Gollowing a fixed monthly loading dose periodj}—a regimen

Regeneron told the Examiner fell within the scope of the Challenged Claims.

Obviousness. The Challenged Claims would also have been chvious. The

prior art demonstrates.-and Dr. Albim confirms-monthly intravitreal injections for

angiogenic eye disorders were known to be burdensome-—-both physically and

financially. Skilled artisans were thus moving away from monthly dosing VEGF

antagonists in favor of less frequent schedules. For example, Genentech—following

the industry trend-—-had showed success with PRN dosing (after three fixed monthly

injections) for LUCENTIS@®, Accordingly, a skilled artisan would have (1} been

highly motivated to combine such knowledge with the prior art disclosures that

C42
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VEGF Trap-Eye is a potent, high-affinity VEGF blocker’, and (i) reasonably

expected success with the PRN dosing regimen based on the results from CLEAR-

IT-2. In fact, although unnecessaryto prove obviousness, the prior art demonstrates

actual success, further confirming that the Challenged Claims are invalid andthe

claimed dosing regimen unpatentable.

For the reasons set forth herein, Petitioner requests the Challenged Claims be

cancelled.

HL MANDATORYNOTICES (37 C.F.R. § 42.8).

Pursuant to 37 CFR. §§ 42 8(a)(1) and 42.806), the following mandatory

notices are provided as part of this Petition.

A. REAL PARTIES-IN-INTEREST (37 C.ELR.§ 42.8(5}(1)).

Viatris Inc. and Mylan Inc. are parent companies of Petitioner Mylan

Pharmaceuticals Inc. Accordingly, Viatris Inc.. Mylan Inc., and Mylan

Pharmaceuticals Inc. are identified as real parties-in-interest to the current Petition.

Momenta Pharmaceuticals, Inc. is a wholly-owned subsidiary of Johnson &

Johnson, a publicly held company. Momenta Pharmaceuticals, Inc. and Johnson &

* (Ex.1004, Holash; Ex.1005, Neuven-2009; Ex.1006, Dixon; Ex.1007, Adis;

Ex.{008, °173 patent, Ex.1009, °664 patent: see also Ex.1010, °758 patent

(disclosing nucleotide and amino acid sequences for aflibercept)).
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Johnson are also real parties-in-interest to the curreat Petition. No other parties

exercised or could have exercised control over this Petition, no other parties funded,

directed and controlled this Petition. See Trial Practice Guide, 77 Fed. Reg. 48759-

60 (Aug. 14, 2021).

B. RELATED MATTERS (37 C_LELR. § 42.8(b)(2)).

Petitioner identifies AGQvan Pharms. Inc. vy. Regeneron Pharms., inc., Case

No. IPR2021-00881 (P.T.A.B.), filed concurrently herewith. To the best of

Petitioner’s knowledge, there are no other judicial or administrative matters that

would affect, or be affected by, a decision in this proceeding; nonetheless, out of an

abundance of caution, Petitioner further identifies Chengdu Kanghong

Biotechnology Co. v. Regeneron Pharms., Ine., Case No. PGR2021-00035

(P.T.A.B.).

U.S. Patent Nos. {0,130,681 B2, 10,857,205 B2, 10,828,345 B2, and

10,888,601 B2; and U.S. Patent Application Nos. 17/072,417, 17/112,063, and

17/112,404 claimthe benefit of the “069 patent filing date.

Cc, LEAD AND BACK-Up CGUNSEL AND SERVICE INFORMATION

(37 CLELR. § 42.8(b)(3), (4).

Petitioner identifies their lead and backup counsel below. A Power of

Attorneyis being filed concurrently herewith under 37 CLPLR. § 42.100).

A
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50}
| (pro hac vice to be filed)

! _wrakoczy@rmmsiegal.com
| Postal and Hand Delivery Address |

| Rakoczy Molino Mazzochi Siwik LLP | Heinz J. Salmen
6 West Hubbard Street (pro hacvice to be filed)
| Chicago, IL 60654 ( hsalmen(@rmmslegal.com
Telephone: (312) 222-6300 |
Facsimile: (312) 843-6260 | Neil B. McLaughlin (Reg. No. 70,810)
| | mmnclaughlin@rmmstegal.com
| Petitioner consents io email service at:
/MYL_REG_IPR@rmmslegal.com | Postal and Hand Delivery Address
| | Rakovzy Molino Mazzochi Siwik LLP
| 6 West Hubbard Street
| Chicago, LL 60654
| ! elephone: (312) 222-5127

Facsimile: (312) 843-6260

  
Please direct all correspondence to lead and back-up counsel at the contact

information above. Petitioner also consents to service by email at:

MYLREGIPR@rmmslegal.com. Petitioner intends to file a motion seeking the

admission of William A. Rakoezy and Heinz J. Salmen to appear pro hac vice when

authonzed to do so.

IVY. PAYMENT OF FEES UNDER 37 CLELR. § 42.15(a} AND § 42.103

The required fees are submitted herewith. The undersigned representative of

Petitioner hereby authorizes the Patent Office to charge anyadditional fees or credit

any overpayment to Deposit Account 503626.

6
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VV. GROUNDS FOR STANDING(37 CLELR. § 42.104(a)).

Petitioner certifies that the “069 patent—-which issued on June 6, 2017--—-1s

available for IPR and that Petitioner is not barred or estopped from requesting an

IPR challenging any claim of the “069 patent on the grounds identified herein.

Neither Petitioner nor any other real-party-in-interest has filed a ctvil action

challenging the validity, or been served with a complaint alleging infringement of

the °069 patent, more than one year prior to this Petition’s filing. See Motorola

Mobility LLC v. Arnouse, No. 1PR2013-00010, 2013 WL 12349001, *3 (PB.TAB.

Jan. 30, 2043).

Vi TRRESHOLD REQUIREMENTFOR (ATER PARTES REVIEW,

This Petition meets and exceeds the threshold required under 35 USC.

§ 314(a). As explained below, for each ground, there is a reasonable likelihoodthat

Petitioner will prevail with respect to at least one of the Challenged Claims.

VIL OVERVIEW OF CHALLENGE AND PRECISE RELDTEP

REQUESTED.

A. CHALLENGED CLAIMS,

Petitioner requests IPR of claims | and 8-12 of the °069 patent, and

cancellation of these claims as unpatentable.

B. STATUTORY GROUNDS OF CHALLENGE.

Each ofthe following prior art references and/or combinations of references

renders the Challenged Claims invalid:
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CLEAR-IT-2, as disclosed in
1,2 § 102 1, 9-72

either Heier-2009 or Dixon

 

 

| 3 £§ 102 Regeneron (30-April-2009) 1, 9-12

[§i0200—C—«d
| VIEW l/VIEW2,as disclosedin
| 4 | and/or 1, 8-12
| | Dixon
| /§ 103

| i Heier-2009, in viewof Mitchell
| |

| 3 | § 103 or Dixon, and optionally, 1, 8-12

the °758 patent or Dix

   
Petitioner’s full statementof the reasons for the relief requested is set forth in greater

detail below, and in the supporting declarations of Drs. Albini and Gerritsen.

VI. OVERVIEWOF THE °069 PATENT AND PROSECUTION HISTORY.

A, THE 069 PATENT.?

The “069 patent claims a known dosing regimen for treating angiogenic eye

disorders-—incladiag AMD-——that amounts to administering a single mitial dose of

* Solely for purposesof this IPR, Petitioner assumes a January 13, 2011 prioritydate.
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a VEGFantagonist (VEGF Trap-Eve)', followed by one or more “secondarydoses”

administered two to four weeks after the immediately preceding dose, followed by

one or more “tertiary doses” administered on a PRN basis. The specification

establishes that angiogenic eye disorders, such as AMD, diabetic macular edema

(“DME”), and retinal vein occlusion (“RVO”), were known to be effectively treated

through the inhibition of vascular endothelial growth factor (VEGF”). (Ex.1001,

069 patent, 1:24-53).

The specification also sets forth AMD dosing regimens employing PRN

dosing disclosed in the prior art before the °069 patent application was filed,

including the Phase 2 monthly loading dose/PRN regimen and the Phase 3 loadme

dose/every-cight-week regimen, in which patients received PRN injections in the

However, Petitioner reserves all rights to challenge the extent to which Regeneron

asserts application of pre-AIA standards of patentability. The ’069 patent is subject

to the ALA giventhe inclusion of newmatter in the Contumation-In-Part Application

No. 13/940,370, filed July 12, 2013.

* Vascular endothelial growth factor or VEGFis a “naturally occurring glycoprotein

in the body that acts as a growth factor for endothelial cells.” (Ex.1G11, Semeraro,

711). Early research linked activity of VEGF-A to the development of ocular

diseases such as neovascular AMD. (/d.).

9
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second year. (/d., 8:19-49 (Example 2, disclosing CLEAR-IT-2); jd, 9:11-13:49

(Example 4)).

Example 2, like the prior art, lists the five treatment arms m the CLEAR-IT-

2 trial, meluding administering VEGF Trap-Eye via intravitreal injection to AMD

patients at a fixed interval (e.g., four-week) for the first 12 weeks. (fd, 8:26-33).

After 12 weeks, subjects “were evaluated every 4 weeks for 9 months, during which

additional doses were administered based on pre-specified criteria.” Ga, 8:29-33).

In other words, subjects assigned to the “d-week”fixed interval groups received four

monthly doses, followed by PRNdosing.”

Example 4 describes parallel Phase 3 clinical trials carried out to investigate

the use of VEGF Trap-Eye to treat AMD: the VIEWI/VIEW2 trials.° (Ex.1001,

069 patent, 9:11-13:49). Example 4 discloses that patients enrolled in

VIEW I/VIEW?2 were assigned to one of four treatment arms employing varying

dosing regimensforthe first year of the study Ud, 9:45-58); whereas the second year

° The CLEAR-IT-2 PRN dosing regimen was disclosed in the prior art by atleast

2008. CEx.1012, Regeneron (28-April-2008), 1).

© The VIEW I/VIEW2trials were fully disclosed in the prior art as early as 2008.

(Ex.1013, Regeneron (8-May-2008), 1; Ex.1014, NCT-795, 8: Ex.1015, NCT-377,

5).

10

Celltrion Exhibit 1014

Page 169



Celltrion Exhibit 1014 
Page 170

reverted to PRN dosing for all subjects (id., 9:63-10:13 (During the second year of

the study, subjects will be evaluated every 4 weeks and will receive [uitravitreal]

injection of study drug at mtervals determined by specific dosing eriteria.”}). Most

notably, Arm-2Q8 involved “2 mg VEGFTadministered every 4 weeks to week 8

and then every 8 weeks.” (Ud, 9:45-58). That is, VEGF Trap-Eye was administered

in three monthly doses, followed by eight-week dosing intervals in the first year,

followed by PRN dosing in the second year.

B. PROSECUTION HISTORY.

During prosecution, Regeneron made several arguments against the

Examiner's rejections over Regeneron’s Monthly-Dosing Patents’ for obviousness-

type-double-patenting (OTDP”). First, Regeneron argued that its Monthly-Dosing-

Patents did not disclose the exact regimen of the PRN dosing claims. (Ex.1017, °069

FH, 1/30/2017 Amendment, 5). Second, Regeneron represented that once-per-

month dosing was the standard of care and alleged the less frequent administration

under the Challenged Claims produced unexpected results. Ud., 6-8).

’ Regeneron’s “Monthly-Dosing Patents” refers to U.S. Patent Nos. 7,303,746;o

7,303,747, 7,306,799; and 7,521,049; which generally disclose doses separated by2

at least two weeks. (Seve Ex.1016, Monthly-Dosing Patents).

il
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Third, and most notably, Regeneron presented the VIEWL/VIEW? resulits—

published in Heier-2012 (Ex.1018)—-as purported evidence of surprising and

unexpected results, in attempt to support the Challenged Claims’ patentability. (/d.,

6-8). Specifically, Regeneron asserted:

[T]he results showthat the treatment groups which were compared with

the monthly treatment groups surprisingly did not obtain an inferior

result. As such, the PRN treatment protocol as encompassed bythe

presently pending independent claim 1 achieves results which are as

goodor better than the results obtained with monthly treatment.

(id.}. In other words, Regeneron told the Examiner that the VIEW 1/VIEW2,every-

eight-week dosing regimen represents a “PRIN treatment protocol.” (Ex. 1017, °069

FH, 1/30/2017 Amendment, 6 (“Heter et al. paper shows results of a treatment

protocol ofthe type claimed.”) (ermphasis added)).

AS purportedly further support, Regeneron stated that Heter-2012 echoes the

°069 patent’s conclusion that administration “at afrequencyofonce every 8 weeks,

following a single initial dose and two secondary doses administered four weeks

apart, resulted in significant prevention of moderate or severe vision floss or

improvements in visual acuity.” (Ce, 7-8 (emphasis added); id, 8 (alleging “the

claimed treatment protocol provides enormous advantages to patients” based on
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outcomes observed in Heter-2012for the every-two-month VIEWIL/VIEW2 dosing

regimen) (emphasis added)).*

Regeneronlastly argued that Example 5 “illustrates an administration regimen

encompassed by fissued] clarm | (ze., 3 initial doses of VEGF Trap administered

once every four weeks, followed by additional doses administered as needed (PRN))

for the effective treatment of diabetic macular edema.” (7d, 7).

TX. CLAIM CONSTRUCTION(37 CBR. § 42.104(G)).

in accordance with 37 C.F.R. § 42.100(b), the Challenged Claims must be

“construed using the same claim construction standard that would be used to

construe the claim im a civil action under 35 U.S.C. § 282(b),” Le., the Phillips

standard. 83 Fed. Reg. 197, 51340-51359 (Oct. 11, 2018), Phillips vo AWH Corp.,

415 F.3d 1303, 1312 (Fed. Cir. 2603). Here, Petitioner and expert declarant, Dr.

Albini, have appliedthis standard.

A. “INITIAL DOSE,” “SECONDARY DOSE,” AND “TERTIARY DOSE.”

The Challenged Clams recite the phrases “initial dose,” “secondary dose,”

and “tertiary dose.” A skilled artisan would understand each as expressly defied in

® Regeneron never informed the Examinerthat the VIEWdosing regimenin Heier-

2012 was the subject of numerous pre-2011 public disclosures (discussed in greater

detail below).

bet ioe)
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the °069 patent specification:

e terms initial dose, “secondary doses, and “tertiary
.’ refer to the temporal sequence of administration of

he VEGF antagonist. Thus, the “initial dose” is the dose
which is administered at the beginning of the treatment

regimen(also referred to as the “baseline dose”); the “sec-
ndary doses” are the doses which are administered after the

‘initial dose; and the “tertiary doses” are the doses which are
dministered after the secondary doses. The initial, second-
ry, and tertiary doses mayall contain the same amount of

VEGFantagonist, but will generally differ from one another
n terms of frequency of administration. In certain embodi-
ments, however, the amount of VEGF antagonist contained
n the initial, secondary and/or tertiary doses will vary from
 

(Ex.1001, °069 patent, 3:34-48 (emphasis added)). The specification further

explains that “the immediately preceding dose” means “in a sequence of multiple

administrations, the dose of VEGF antagonist which is administered to a patient

prior to the administration ofthe very next dose in the sequence with no intervening

doses.” Ud., 3:54-59; see also Ex.1002, Albini, 4 40). Petitioner proposes that each

claim term be construed consistent with these express definitions: “imutial dose”

means “the dose which is administered at the beginning of the treatment regimen”;

“secondary dose(s)” means “the dose(s) which are administered after the initial

dose”; and “tertiary dose(sy’ means “the dose(s) which are administered after the

secondary dose(s).”
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1. Regeneron’s contradictory construction for “tertiary
dose,” if presented here, must be rejected.

To the extent Regeneron proposes the same construction for “tertiary dose”

that 1t has in the ’345 Patent PGR-—1.e., “dose(s) that maintain(s) a therapeutic effect

throughoutthe course oftreatment,’ (PO Preliminary Response, Chengdu Kanghong

Biotechnology Co. v. Regeneron Pharms., Inc., No. PGR2021-00035, Paper 6, 9

(P.T.AB. Apr. 15, 2021) 67345 Patent PGR"}}—it should be rejected for at least

the following reasons.

First and foremost, as described above, the °069 patent specification recites

an express definition that provides the patentees’ intended meaning to the claims:

  the “tertiary doses” are the doses which are 4
- administeredafter the secondary doses.

(Ex. 1001, “O69 patent, 3:40-41 (emphasis added)). The termis “set off by quotation

marks,” which “[ts] often a strong mndication that what follows is a definition”

“the patentee must be bound bythe express definition.” Simergchem Co., Shandong

vy. Int'l Trade Comm'n, 511 F.3d 1132, 1136 (Fed. Cir. 2007). In other words,

“tertiary dose” is “clearly, dehberately, and precisely defined,” (id.}, in the “069

patent—nothmy more 1s needed and there is no basis for straying from that express

definition.

Second, Regeneron’s proposed construction is unsupported and the intrinsic

record does not suggest reading-in limitations. PAiliips, 415 F.3d at 1323
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(reaffirming the need “to avoid the danger of reading limitations from the

specification into the claim”). For example, Regeneron relies exclusively on column

2 as purported support for its narrowed construction (345 Patent PGR, 11), butthat

specification passage only describes a single embodiment——t.e., bimonthly dosing

and is not even relevant to the “as-needed/pro re nata (PRNY’ dosing regimen(s) of

the Challenged Claims. (Ex.1001, 009 patent, 2:14-16 (fEjack tertiary dose 1s

administered at feast 8 weeks after the immediately preceding dose.”) (emphasis

added)).? By comparison, the express definition recited in the specification (e.,

* The °338 patent purportedly claims this dosing regimen, with bimonthly doses as

the “tertiary doses.” However, Regeneron’s proposed construction for “tertiary

doses” is m conflict with the language of the °338 patent claims, which require

“tertiary doses” administered “at least 8 weeks after the immediately preceding

dose” irrespective of whether the injection “maintain[s] a therapeutic effect.” (See

Ex,1019, 7338 patent, 23:2-18, id, 24:24-25 (claims | and 17)}. Consequently, the

°338 patent—whichderives from the same parent application as the °069 patent and

the Chengdu-chalenged °345 patent-—would improperly require a different

construction of “tertiary dose” for those claims to have meanime, further illustrating

the extent to which Repeneron’s proposed construction, if presented im this IPR,

16
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“doses which are administered after the secondary doses”) provides the exact

temporal and sequential distinction from the other doses in the regimen that the

patentdrafters intended. (Ex. 1001, 069 patent, 3:34-36 (The terms . . . refer to the

temporal sequence of administration.”)). Aferck & Co. v. Teva Pharms. USA, Ine.,

398 F.3d 1364, 1372 (Fed. Cir. 2005) CA claim construction that gives meaning to

all the terms of the claim is preferred over one that does not do so.”). No further

construction is necessary. Multiform Desiccants, Inc. v. Medzam, Lid., 133 F.3d

1473, 1478 (Fed. Cir. 1998) (When the specification explains and defines a term

used in the clanms, without ambiguity or incompleteness, there is no needto search

further for the meaning of the term.”).

Third, Regencron’s proposal improperly injects ambiguity and indefiniteness

where there is none. Ruckus Wireless, Inc. v. Innovative Wireless Sois., LLC, 824

F.3d 999, [004 (Fed. Cir. 2016) (rejecting a construction encompassing subject

matter that would render the claims invalid under § 112). Regeneron’s proposed

construction, itself, requires construction—-t.e., “maintain,” “therapeutic effect,” and

would myect indefiniteness mto the claims. Samsung Hlecs. Co. v. Elin sDS

Innovations, LLC, 925 F.3d 1373, 1378 (Fed. Cir. 2019) (Where multiple patents

derive from the same parent application and share many commonterms, we must

interpret the claims consistently across all asserted patents.”).

17
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“throughout the course of treatment” lack definition and plain and ordinary

meanings. A skilled artisan is therefore left wondering what Regeneron’s

construction is supposed to mean, as well as what metrics one is supposed to use ta

assess each importedlimitation. Moreover, Regeneron’s added language rendersthe

“as-needed/pro re nata” element of the Challenged Claims—whicha skilled artisan

would already understand as administration to mamtain a therapeutic benefit-—

duplicative and meaningless. Power Mosfet Techs., L.L.C. v. Siemens AG, 378 F.3d

1396 (Fed. Cur. 2004) ([Enterpretations that render some portion of the claim

language superfluous are disfavored.”).

Finally, Regeneron notably ignores “imitial” and “secondary.” Consequently,

a skilicd artisan, under Regeneron’s proposal, is uncertain whether those terms carry

“therapeutic effect” limitations as well, or whether the specification’s express

definitions apply--adding further uncertainty and ambiguity to the Challenged

Clans. Petitioner’s proposal to apply the express definitions for all three terms, on

the other hand, is clear to a skilled artisan andfree of the ambiguity of Regeneron’s

proposed construction,

B. “4 WEEKS” AND “PRO RE NATA (PRN}.”

“4 weeks.” Challenged claims 1,2, and 8 recite the term “4 weeks.” A skilled

artisan would understand “4 weeks” as “monthly” administration. (Ex.1001, °069

patent, 7:58-59 ("[Mlonthly’ dosing is equivalent to dosing once every four

18
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weeks.”); id, 14:47-48 (patients received “monthly injections,” which “means

patients who received... injections onee every four weeks”); Ex.1002, Albin,

4 41).

“Pro Re Nata (PRN).” Independent claim | recites the term “pro re nata

(PRN), which is expressly defined in the claim language as “as-needed.” (Ex.1001,

“069 patent, 21:50-51 (administered on an as-needed/pro re nata (PRN) basis”).

The specification is consistent with the claim language and with the term’s use

among skilled artisans. CEx.1001, “069 patent, 14:43 (as-needed (PRN”); 15:43-48

(“administered pro re nata (PRN} based on visual and/or anatomical outcomes”);

16:9-49; Ex. 1002, Albini, | 43).

Cc. “VEGFRI COMPONENT,” “VEGFR2 COMPONENT,” AND THE
“MULTIMERIZATION COMPONENT.”

Claim 1 of the °069 patent recites that the “VEGF antagomst” comprises a

“VEGERI component,” a “VEGFR2 component,” and a “multimerization

component.” According to the 069 patent, these terms all refer to separate amino

acid domains of “SEQ TD NO:2.” A skilled artisan would understand these terms to

collectively refer to aflibercept (Le., VEGF Trap, VEGF Trap-Eye, or VEGFR1R2-

FeACl(a). (Ex. 1001, °069 patent, 2:34-38; Ex.1002, Albini, § 39).
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D. “TREATING.”

1. The “method for treating” element of the preamble is not a
limitation on the Challenged Claims, and therefore, does not
require construction.

The “method for treating” element of independent claum | is “merely a

statement of purpose or intended use”for the claimed dosing regimen(s) and is non-

limiting. Bristol-Myers Squibh Co. v.Ben Venue Lab’ys, inc., 246 F.3d 1368, 1375

(Fed. Cur. 20013; Vizio, Inc. v. Int'l Trade Comm'n, 605 F.3d 1330, 1340-41 (Fed.

Cir. 2010); Arctic Cat Inc. v. GEP Power Prods., inc., 919 F.3d 1320, 1327 (Fed.

Cir. 2019) (“as a general rule preamble language is not treated as limiting”). Indeed,

“method for treatng’-—ltke the “method” preamble m #10-Rad--neither provides

antecedent basis for any other claim element!’ nor gives life, meaning orvitality to

the claimed dosing regimen, and thus, itis not a limitation. #10-Rad Lab'ys, Inc. v.

{0X Genomics Inc., 967 F.3d 1353, 1371 (Fed. Cir. 2020) (citing TomTom, inc. vy.

Adolph, 790 F.3d 1315, 1322-25 (Fed. Cir. 2015)) Cln 7omfom ... [t{he two-part

preamble ofthe asserted claim recited: “]1| [aj] method for generating and updating

data [2] for use in a destination tracking system of at least one mobile unit

comprising .... We held that the first part of the preamble, “method for gencrating

and updating data,’ was not limiting and did not provide an antecedent basis for any

'0 “Treating”(or any form of “treat”) appears nowhereelse in anyof the claims.
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claim terms. We also found that the termdid notrecite essential structure or steps,

or pive necessarylife, meaning, and vitality to the claim: rather, it stated “a purpose

or intended use.”” (citations omitted)); fn Ke: Copaxone Consol. Cases, 906 F.3d

1013, 1022-23 (Fed. Cir. 2018) (preamble was non-limiting where it “does not

change the express dosing amount or method already disclosed in the claims, or

otherwise result in a manipulative difference in the steps of the claims”). Nothing

in the intrinsic record here suggests otherwise. For example, there is no evidence

that Regeneron asserted the “method for treating” preamble to traverse any

Examiner rejections. Instead, Regeneron relied on the dosing frequencies required

in the Challenged Ciaims to purportedlydistinguish the prior art, “standard of care.”

(Ex.1017, °069 FH, 1/30/2017 Amendinent, 5-6).

Moreover, Regeneronts foreclosed by Federal Circuit precedent from arguing

that its rehance on alleged “unexpected results” during prosecution demonstrates

that efficacy is a necessary feature of the claamed method. Purdue Pharma L.P.v.

Endo Pharms. Inc., 438 F.3d 1123, 1136-37 (Fed. Cir. 2006) (en banc) (holding that

patentee’s reliance on its “surprising discovery” of the four-fold dosage range to

distinguish its oxycodone formulation from the prior art did not make the four-fold

range a necessary feature of the claumed formulations). The Board has also rejected

similar arguments. Afvian Lah’ys Ltd. v. Aventis Pharma S_A., No. IPR2016-00712,

2016 WL 5753968, *5 (P-T_A.B. Sept. 22, 2016) (holding that “method of treating
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a patient” preamble was non-limiting despite patentee’s reliance on “surprising and

unexpected”clinical results of efficacyto distinguish the claimed invention fromthe

priorart).

For these reasons, Petitioner submits that the preamble 1s non-limiting and no

construction of “treating” is necessary to ascertain the scape of the Challenged

Claims.

2. Regeneron’s anticipated argument that the “method for
treating” preamble is a positive limitation should be rejected.

In the °345 Patent PGR, Regeneron has asserted that an analogous “method
°

for treatmmg” element to the claim preamble is a positive limitation requiring a

therapeutically effective method of treatment. (345 Patent PGR, 7-9). To the extent

Regeneron raises the same argument here, it shouid be rejected. First, the “method

for treatmg” preamble has no bearing on the dosing steps in the Challenged Claims,

because “the steps .. . are performed in the same wayregardless whether or not the

patient experiences” treatment of their angiogenic eye disorder. Sristol-Afyers, 246

F.3d at 1375. In other words, the preamble is merely a statement of the intended

purpose for the claimedregimen, and therefore, is not a limitation. /d.: Copaxone,

906 F.3d at 1022-23.

Second, as stated above, “method for treating” provides no antecedent basis

for anyother claim element, and any argument that the claim terms “the patient” and

“angiogenic eye disorders” find their respective meaning in the preamble is

No tu
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meritless. Like in Copaxone, these terms do not “change the express dosing amount

or method already disclosed in the claims, or otherwise result in a manipulative

difference in the steps ofthe claims.” Copaxone, 906 F 3d at 1023. Instead, the

claimed dosing regimen stays the same. Consequently, neither the “methodfor

treating” clement nor the “angiogenic eye disorderin a patient” element in the two-

part preamble rise to the level of a positive claim limitation.

Third, even if the Board finds the preamble limiting, the claimed methodis

not reguired—as Regeneron argues—to be therapeutically effective. Instead, the

preamble is “a statement of the intentional purpose for which the method must be

performed.” GlaxoSmithKline LLC v. Glenmark Pharms., Inc., No. 14-877-LPS-

CIB, 2016 WL 3186657, at *7 (D. Del. June 3, 2016). Therefore, to anticipate the

claims, it is enough that one’s “intentional purpase”is to treat an angiogenic eye

disorder--showing actual therapeutic effectiveness is not required.

3. if construed to be a limitation, the preamble’s plain and
ordinary meaning—which does not provide any specific
efficacy requirement—must govern.

Ifthe Board determinesthat the claim language requires construction, or that

the preamble is a limitation, the patent does not provide a definition or metric for

what constitutes “treating” an angiogenic eye disorder within the context of the

Challenged Claims. Given this absence of lexicography, a skilled artisan would

applythe term’s plain and ordinary meaning: administering a therapeutic to apatient,

No {a2
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without any specific efficacy requirement. (Ex.1002, Albini, € 42).

In the event Regeneron attempts to equate “efficacy” with “treating” Gvhich,

at the outset, is impermissible under Federal Circuit precedent, see Phillips, 415 F.3d

at 1323), the Challenged Clams are still unpatentable for the reasons set forth herein.

Specifically, “efficacy” in the context of the °069 patent only requires that the patient

exhibit a loss of fifteen or fewerletters on the Early Treatment Diabetic Retinopathy

Study CETDRS”) visual acuity chart within 104 weeks of treatment initiation. (See,

é.g., Ex.l001, °G69 patent, 7:18-34). Even the “certain embodiments” efficacy

metric requires only a gain of one or more ETDRS letters within 104 weeks. Applied

to the claims, efficacy far exceeding this de minimis level were

indisputably disclosed in prior art using VEGF Trap-Eye dosing regimens that

involved fewer doses than the every-8-week regimen. (See, e.g., Ex.1020, Heier-

2009, 45 (reporting mean improvements in BCVAof 9.0letters from baseline after

“three monthly doses of 2.0 mg followed by as-needed dosing”), id. (reporting

“patients received a mean 3.5 injections” over 15-month PRN dosing phase}. To

the extent efficacy is required, the “method for treating” clement of the preamble 1s

also inherently anticipated by the prior art disclosing the exact method claimed in

the °069 patent. Perricone v.MedicisPharm. Corp., 432 F.3d 1368, 1378 (Fed. Cir.

2005); King Pharms., Inc. v. Lon Lab’ys, inc., 616 F.3d 1267, 1275-76 (Fed. Cir.

2010).
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% PERSON OF ORDINARY SKILL IN THE ART.

A person of ordinary skill m the art (referred to herein as a “skilled artisan”)

is presumed to be aware of all pertinent art, think along the lines of conventional

wisdom, and possess commonsense andordinarycreativity in the pertinent field. A

skilled artisan here would have: 1) knowledge regarding the diagnosis and

treatment of angiogenic eye disorders, including the administration of therapies to

treat said disorders; and (2) the ability to understand results and findings presented

or published by others in the field, including the publications discussed in this

Petition. Typically, such a person would have an advanced degree, such as an M.D.

or Ph.D. (or equivalent, or less education but considerable professional experience

in the medical, biotechnological, or pharmaceutical field), with practical academic

or medical experience m (1) developing treatments for angiogenic eye disorders

(such asAMD), including through the use of VEGFantagonists, or (i) treating of

angiogenic eye disorders (such as AMD), including through the use of VEGF

antagonists. (2x. 1002, Albina, 7] 26-28).

XE060THE SCOPE AND CONTENT OF THE PRIOR ART.

The publications below reflect invalidating disclosures of the claimed

methad(s}, together with knowledge that skilled artisans would bring to bear in

reading the prior art at the time, ie., January 13, 2018. Ariosa Diagnostics y.

Verinata Health, Inc., 805 F 3d 1359, 1367-68 (Fed. Cir. 2015). As established in

No a
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KSR, the knowledge of a skilled artisan is part of the store of public knowledge that

must be consulted when considering whether a claimed invention would have been

obvious. KSR Int’) Co. v. Teleflex Inc., 550 U.S. 398, 415-22 (2007).

A. VEGF TRAp-EVE/AFLIBERCEPT BACKGROUND.

AS an initial matter, aflibercept—also known as VEGF Trap, VEGF Trap-

Eye, VEGF-Traprin:, and AVEQO05--is an engineered prior art fusion protem

consisting of domaim 2 of the human VEGF receptor | (VEGFRI1); domaim3 of the

human VEGF receptor 2 (VEGFR2);, fused to the Fe portion of human IgGu.

(Ex. 1004, Holash, 11394 (Pig 1A); Ex.1002, Albin, ©] 63-69). Aflibercept, VEGF

Trap, and VEGF Trap-Eye are simply different names for the same molecule.

(Ex.1006, Dixon, 1575 CVEGF Trap-Eye and aflibercept (the oncology product)

have the same molecular structure’); Ex.1021, 2009 10-Q, 20 (“VEGF Trap-Eyeis

a specially purified and formulated form of VEGF Trap for use in intraocular

applications.”); see also id., 27;Ex.1007, Adis, 261 C‘Aflibercept:AVE 0005, AVE

005, AVEOG05, VEGFTrap - Regeneron, VEGF Trap(RiIR2),VEGF Trap-Eye’)).

The coding sequence for VEGF Trap-Eye/aflibercept was widely disclosed in

the prior art as well. (Ex.1022, °757 patent, SEQ ID NO:15, SEQ ID NO-16,

Fig.24A-C: Ex.1010, °758 patent, SEQ ID NO:15, SEQ ID NO:16, Fig344-C;

Ex.1023, °959 patent, Fig24A-C; Ex.1002, Albini, 139). While the identity of

VEGF Trap-Eye/aflibercept would have been readily apparent fromm the prior art
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disclosures (see Ex.1007, Adis, 261-63 (conveying knowledge of the molecular

structure}; Ex.1006, Dixon, 1575 {same)), Regeneron also confirmed the

information in a Patent Term Extension application, explaming that atliberceptis a

fusion protein consisting of domam 2 of Fit!, domain 3 of Flk!, and an Fe portion

of human IeGI, the amino acid sequence of whichis set forth in SEQ [ID NO: 16 and

Fig.24A-C of the °758 patent. (Ex.1024, °758 FH, 12/22/2011 PTE, 2, 6-7). Thus,

the molecular structure and sequence for aflibercept was not only knownto skilled

artisans, and expressly disclosed in the prior art, but also would have been an

inherent aspect of each ofthe references discussed below that disclose VEGFTrap-

Eye/aflibercept. See Rosco, inc. v. Mirror Lite Co., 304 F.3d 1373, 1380 (Fed. Cir.

2002).

VEGF Trap-Eye was developed to target VEGF-related angiogenic disorders,

inchiding eye disorders, such as AMD, DME, and RVO. (Ex.1002, Albin, 99] 44-

52, 63-69). Earlier generation therapeutics targeted specifically at blocking VEGF

included ranibizumab CL.UCENTIS®) and bevacizumab (AVASTIN®), both

monoclonal antibodies, which bind to, and thus inhibit the activity of VEGF-A.

(Eix.1002, Albina, €9] 54-58). However, the FDA-approved monthly dosing regimen

for ranibizumab was costly and mconvenient, leading researchers to: (1) investigate

less-frequent dosing regimens; and(2) focus on newdrugs with extended duration

of action. (Ex.1006, Dixon, 1574; Ex.1002, Albin, 9@ 58-62; Ex.1025, Engelbert-
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2010, 1369; Ex.1026, Engelbert-2009, 14275, 1429; Ex.1027, Spaide, 298). The

potential for VEGF Trap-Eye to “block|] all isoforms of VEGF-A and placental

growth factors-1 and -2,” coupled with the need for alternative dosing schedules that

might reduce the burden of monthly myections, led to the commercial development

and testing of Regeneron’s VEGF Trap-Eye. (Ex.1006, Dixon, 1573). At the time,

LUCENTIS®approved indications overlapped those Regeneron was exploring for

EYLEA®. Both are VEGFantagonists.

VEGF Trap-Eye was placed into AMD clinical studies in the mid-2000’s,

entering Phase 2 testing on or around 2007. The Phase 2 regimen involved four

monthiy loading doses, followed by PRN dosing. (Ex.1006, Dixon, 1573-74;

Ex.1018, Heter-2012, 2573: Ex.1012, Regeneron (28-April-2608), 1). In August

2007, Phase 3 testing began. (Ex.1006, Dixon, 1576; Ex.1002, Albin, # 70;

Ex. {007, Adis, 263-64, Ex.1013, Regeneron (8-May-2008), 1: Ex. }014, NCT-795,

8; Ex. 1615, NCT-377, 6}.

VEGF Trap-Eye was also used in clinical studies involving central retinal vein

occlusion (“CRVO”). In 2009, Regeneron announced Phase 3 programs, which

involved six monthly injections followed by PRN dosing. (Ex.1028, Regeneron (30-

April-2609), 1, Ex.1029, NCT-973, 3-5, Ex.1021, 2009 10-Q, 20, 27; Ex.1002,

Albini, | 79).
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B. _PETITIONER’S PRIOR ART REFERENCES,"

Because muchof the prior art relates to Regeneron’s VEGF Trap-Fye clinical

trials, the following summarytable is provided:

ne . Prior Art .
Trial | Name : Dosage Regimen

Disclosures ; :

Phase | (AMD) ( CLEAR-IT-1 Dixon; Neuyen|Single intravitreal dose

(0.5, 2, and 4 mg doses)
 

Phase 2 (AMD) CLEAR-IT-2 Dixon; Adis;|Four monthly doses (0.5,

Regeneron 2, and 4 mg doses); PRN

| (28-April- thereafter

2008); Heier-    
'! The asserted prior art references all qualify as publications that were available

to—and indeed cited by—uinterested, skilled artisans before January 13, 2011.

(Ex.1003, Gerritsen, Ff) 52, 60, 66, 72, 76-78, 85, 93, 95; Ex.1006, Dixon, 1579

(Bibliography Nos. 46-47); Ex.1007, Adis, 268 (Ref. Nos, 10-14)).
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Phase 3 (AMD)

Phase 3 

(CRVO)

  

| VIEW-L/VIEW-

2

| GALILEO;

COPERNICUS

Dexon; Adis:

Regeneron (8-

May-2008);

NCT-795;

NCT-377

Regeneron

(30-April-

2009), NCT-

973

  

Three monthly doses,

followed byinjections

every eight weeks (0.5

and 2 me doses), PRN

dosing the second year

Six monthly doses (2

mg); PRN thereafter

 

Phase 2 (DME} | DA VINCI

(Ex.1002, Albini, 4 70, 72-73).

 

 

Regeneron

(18-February-

2010)

 Three monthly doses (2

mg); PRN thereafter

 
The following summarizes Genentech’s various ranibizamabtrials exploring

alternative dosing schedules that reduced injection frequency—all relevant to the

Challenged Claims:
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Trial®

(THsease}
MARINA

Dosing Regimen 

(AMD)
Monthly

ANCHOR

(AMD)

PIER

Quarterly after three monthly|(AMD)
 

injections EXCITE

(AMD)

PrONTO

(AMD)
 

SAILOR

PRNatter three monthly (AMD)

injections SUSTAIN

(AMD)
 

RESOLVE

(DME)

 
See Ex.1030, Mitchell, 9-10}, Ex.1031, Massin, 55 (RESOLVEstudy)).
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(Ex.1002, Albini, 471).

i. Dixon CEx, L006).

Dixon published in 2009 and thus constitutes prior art under 35 U.S.C. § 102,

Dixon was not cited by the Examiner. Dixon reviews VEGF Trap-Eye in treating

AMD. Dixon discusses, interalia, the vitreoretinal market and the VEGF Trap-Eye

molecularstructure, as well as the CLEAR-IT-1, CLEAR-IT-Z, and VIEWL/VIEW?2

clinical trials. CEx.1002, Albi, © 74).

Dixon discloses that the “time and financial burden ofmonthly injections” led

researchers to “examine the efficacy of alternative dosing schedules.” (Ex.1006,

Dixon, 1374-77 (citing, e.g., PIER and PrONTOstudies). Based upon the positive

results in the ranibizamab PrONTO study (three monthly injections followed by

PRNdosing), Dixon concludes that “it may be possible to extend the time between

injections ifthe patient is frequently monifored.” Gd, 1574, 1577; Ex.1002, Albin,

48 76-77).

Dixon specifically identifies the “desirablility]” of “decreased dosing

intervals,” (Ex.1006, Dixon, 1577), as the motivation for the “development of new

drugs for neovascular AMD ... focused on both improving efficacy and extending

duration of action,” Gd., 1574; Ex.1002, Albini, © 78). To that end, Dixon calls

VEGF Trap-Eve “the most promising anti-VEGF investigational drug” in Phase 3

trials. CEx.1006, Dixon, 1577 (referring to VIEWI/VIEW2)).

tod tu
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Dixon discloses the VEGF Trap-Eye clinical trials, including their dosing

regimens, which implemented the dosing intervals already successful with

ranibizumab (LUCENTIS®)}. Dixon discloses the promising results from CLEAR-

IT-2, which inchided four monthly doses (at weeks 0, 4, 8 and 12) followed by PRN

administration. Ul, 1576). Dixon reports that CLEAR-IT-2 subjects treated with

that regimen exhibited mean improvement in visual acuity of nmeletters and a mean

decrease iretinal thickness of 143 um. (/a@.; Ex.1002, Albini, 9779-80). Dixon

further reports that “patients dosed at 2.0 mg during the initial monthly dosing peried

required 1.6 injections on average during the p.r.n. dosing phase.” (Ex.1006, Dixon,

1577).

Dixonalso discloses the VIEWI/VIEW? dosing regimens. Ud, 1573, 1575-

76, 1579 (Bibliography Nos. 46-47) (citing ChinicalTrials.gov reports}; Ex. 1002,

Albin, J 81-82; Ex.1003, Gerritsen, 93). Dixon discloses that some

VIEW1/VIEW? patients were to receive intravitreal “2.0 mg [VEGF Trap-Eye] at

an 8 week dosing interval (following three monthly doses),” (Ex.1006, Dixon, 1576)

which can be Uhustrated as follows:

tad a2
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Dixon, 1576 §

 
Figure 1. (Modified from Fig.1 of the °G69 patent).

After the first year, all patients would “enter a second year of pron. dosing

evaluation.” (Ex.1006, Dixon, 1576).

Numerous other prior art references disclose Regeneron’s CLEAR-IT-2

and/or VIEWL/VIEW?2study details. (See, e.g., Ex.1007, Adis, 262-63; Ex.1013,

Regeneron (8-May-2008), 1; Ex.1014, NCT-795, 3-8; Ex.i015, NCT-377, 3-7,

Ex.1002, Albini, 9% 83-89),

2. Regeneron (28-April-2008) (Ex.1092).

Regeneron (28-April-2008) published on April 28, 2008, and thus constitutes

prior art under 35 U.S.C. § 102." ToPetitioner’s knowledge, Regeneron (28-April-

2008) was neither submitted nor cited during prosecution, and thus never considered

‘3 Bayer’s corresponding press release was also publicly available to skilled artisans

before January 13, 2011. CEx.1032, Bayer (8-May-2008), 1, Ex.1007, Adis, 268

(Ref. No. 13); Ex.1003, Gerritsen, #9) 76-78; Ex.1002, Albirn, { 87).
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by the Examiner. (Ex.1001, °069 patent, References Cited).

Regeneron (28-April-2008) discloses the CLEAR-IT-2 and VIEWregimens

encompassed by the Challenged Claims. For example, Regeneron (28-April-2008)

explains that patients in CLEAR-IT-2 recerved monthly fixed dosing through 12

weeks, followed by PRN administration. CEx.1012, Regeneron (28-Apnil-2008), 1;

Ex.1002, Albini, 99] 90-91). Regeneron also announced the dosing format for

VIEWL/VIEW2asthree fixed monthly doses followed by every-eight-week dosing

through the first year with PRN dosing in the second year. (Fx.1012, Regeneron

(28-April-2008), 1; Ex.1013, Regeneron (8-Mavy-2008), 1).

Regeneron (28-April-2008) also reports gams imvisual acuity (10.1 letters)

and decreases in retinal thickness (162 um) after 32 weeks PRN dosing, maintaining

the improvements seen after the 12 week loading dose phase. (Ex.1012, Regeneron

(28-April-2008), 1; Ex. £002, Albin, #7 91-93). Regeneron (28-April-2008) reports

Regeneron’s confidence in successfully dosing “at a frequency less than once

monthly,” as demonstrated in its Phase 3, every-cight-week regimens. (Ex.1012,

Regeneron (28-April-2008), 1-2).

3. Heier-2009 (Hix. 1020},

Herer-2009, published in 2009 and thus constitutes prior art under 35 ULS.C.

$102. To Petitioner’s knowledge, Heter-2009 was neither submitted nor cited

faa aA
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during prosecution, and thus never considered by the Examiner. (Ex.1001, °069

patent, References Cited).

Heier-2009 discloses CLEAR-IT-2. (Ex.1020, Heier-2009, 44-45).

Specifically, Heter-2009 describes the two treatment arms: (1) three monthly

intravitreal injections followed by PRN; or Gi} quarterly intravitreal injections

followed by PRN. (Cal, 45}. Both arms included a 2.0 mg dosage strength. Ud;

Ex.1002, Albin, (94-95).

Heier-2009reports that “[platients who received three monthly doses of 2.0

mg followed by as-needed dosing achieved mean improvements in BCVA of 9.0

letters from baseline”: “mean decreases in retinal thickness vs baseline”; and “a

reduction in the size of the total active choroidal ncovascular membrane.” (Ex. 1020,

Heier-2009, 45; Ex.1002, Albini, 7 96).

Heier-2009 further discloses a six-month extension for CLEAR-IT-2, wherein

117 patients received additional PRN dosing 2.0 mg, VEGF Trap-Eye). (Ex.1020,

Heier-2009, 45). These patients achieved BCVA improvement of 7.1 letters

compared to baseline. (Ud, ([patients with AMD] achieved and maintained

significant improvement in BCVAfor 18 months with initial fixed dosing followed

by 15 months of as-needed administration.”); Ex.1002, Albim, 4) 97-99),
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4. Regeneron (30-April-2009) (Ex.1028).

Regeneron (30-April-2009) published April 30, 2009, and thus constitutes

prior art under 35 U.S.C. § 102." To Petitioner’s knowledge, Regeneron (30-April-

2009) was neither submitted nor cited during prosecution, and thus never considered

by the Examiner. (Ex.1001, °069 patent, References Cited).

Regeneron (30-April-2009) reports Regeneron’s development program for

VEGF Trap-Eve to include CRVO—specifically, a Phase 3 program consisting of

two one-year studies wherein patients receive six monthly ijections, followed by

six months of PRN dosing. (Ex.1028, Regeneron (30-April-2009), 1; Ex. 1029,

NCT-973, 3-5: Ex. 1002, Albini, 4100-01). The first was named “COPERNICUS”

(Controlled Phase 3 Evaluation of Repeated Intravitreal administration of VEGF

Trap-Eye In CRVO: Utility and Safety); and the second—led by Bayer—was named

“GALILEO” (General Assessment Limiting Infiltration of Exudates m CRVO with

'* Regeneron (30-April-2009) was publiclyavailable to skilled artisans long before

2011. (Ex.1003, Gerritsen, 7] 61-66; see supra note 12). More specifically,

Regeneron (30-April-2009) is date stamped as follows:

 
(Ex.1028, Regeneron (30-April-2009), 2, Ex.1002, Albin, 7 102).
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VEGF  Trap-Eye). (Ex.1028, Regeneron (30-April-2009), 1, Ex.1029,

NCT-973, 3-5).

5. The ’758 patent (Ex. 1016).

The °758 patent issued on May 20, 2008, and thus constitutes prior art under

35 U.S.C. § 102.

The °758 patent discloses “[mlodified chimeric polypeptides with improved

pharmacokinetics,” including, tnier alia, the VEGF Trapreim: (.¢., VEGF Trap-

Eye/aflibercept) fusion protem. (Ex.1010, °758 patent, Abstract; af, 19:15-17; id,

29:39-56)}. The aflibereept sequence is disclosed in Figures 24A-C. (Compare

Ex. 1001, “069 patent, SEQ [ID NO: & SEQ ID NO:2, with Ex.1010, °758 patent,

Fig24A-C, SEQ ID NO: 15 & SEQ ID NO:16: see also Ex.1024, °758 FH,

12/22/2011 PTE, 2, 6-7; Ex.1002, Albini, 9¥ 39, 110-11; Ex.1082: Ex. 1083).

The °758 patent also teaches that aflibercept may be useful for treating eye

disorders such as AMD. (Ex.1010, °758 patent, 15:50-16:6; see also id., 3:5-29,

Ex.1002, Albin, | 111).

6. Dix (Ex.1033).

Drs published in 2006, and thas constitutes prior art under 35 ULS.C. § 102.

The Examiner did not consider Dix. (See Ex.1001, °069 patent, References Cited).

Dix teaches pharmaceutical formulations comprising agents capable of

inhibiting VEGF; the VEGF-Trap fusion protem (aflibercept) disclosed in Holash

Celltrion Exhibit 1014

Page 197



Celltrion Exhibit 1014 
Page 198

(Ex.1004) is Dix’s “preferred” VEGF antagonist. (See Ex.1033, Dix, Abstract; id.,

{QOOS], [OG14], [O030)).

The VEGF-Trap sequence disclosed in Dix is the same sequence for

aflibercept required under the Challenged Claims. (Compare Ex.1001, 069 patent,

SEQ [ID NO:1 & SEQ ID NO:2, with Ex.1033, Dix, 9-11 (SEQ ID NO:3 & SEQID

NO:4); Ex.1002, Albini, £ 113, Ex.1082; Ex.1083).

7. Mitchell (Ex.1030).

Mitchell first published online May 20, 2009, and thus constitutes prior art

under 35 U.S.C. § 102.To Petittoner’s knowledge, Mitchell was neither submitted

nor cited during prosecution, and thus never considered by the Examiner. (Fx. 1001,

°069 patent, References Cited). Mitchell discloses ranibizumab (LUCENTIS®)

dosing trials, including MARINA and ANCHOR, which assessed the approved

once-tmonthiy regimen. CEx.1030, Mitchell, 4-6). In addition, Mitchell expressly

discusses the viability of less-frequent dosing, wherein monthly monitoring is

'S A publicationis routinely provided online priorto print; its public availability and

dissemination online allowing access to interested artisans exercising reasonable

diligence. VidSiream LLC vy. Twitter, Inc., 981 F.3d 1060, 1065 (Fed. Cir. 2020),

Griinenthal GmbH vy. Antecip Bioventures 7 LLC, No. PGR2019-00026, 2020 WL

4341822, at *8 (PLT A.B. July 28, 2020); Ex.1003, Gerritsen, #4] 39-40,
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coupled with flexible retreatment—in other words, PRN dosing. (/d., 2; Ex.1002,

Albini, #9 103-04).

Mitchell further suggests the importance of loading doses, noting that

“initiation regimens of fewer than three myjections have not been assessed.”

(Ex.1030, Mitchell, 2, 4 ({jnttiation with three consecutive monthly injections

appears optimal.... Improvements occurred rapidly, and the largest VA gain

oecutred after the first injection... Most VA improvement was seen during the

initial 3-month phase with subsequent injections appearing to maintain the achieved

benefit.}), Nonetheless, Mitchell concludes that “[p}rospective clinical tnals would

be valuable for investipating fewer injections in the initiation phase.” (/d., 4-5

(Fig. He); Ex. 1002, Aibini, 44 103-06).

After MARINA and ANCHOR,researchers investigated less-frequent dosing

schedules of ranibizumab. For example, Mitchell discloses the PrONTO and

SUSTAIN studies, designed to deliver three initial monthly doses, followed by

monthly monitoring coupled with dosing as-needed to maintain the VA gams

observed during the first three months. (Ex.1030, Mitchell, 7-9; Ex.1002, Albini,

#107). Mitchell reports that PONTOand SUSTAINdelivered similar outcomesto

MARINA and ANCHOR. (Ex.1030, Mitchell, 9-11, Ex.1002, Albini, 4 107).

Mitchell thus concludes that appropriate dosing regimens may mclude a flexible, as-

needed approach. (Ex.1030, Mitchell, 10-11; Ex.1002, Albini, 4 107).
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Mitchell also incorporates Fung (2x.1034) by reference. Advanced Display

Svs. ine. v. Kent State Univ., 212 F3d 1272, 1282 (Ped. Cir. 2000)

(Incorporation by reference provides a method for integrating material from

various documents into a host document—-a patent or printed publication in an

anticipation determination.”).

8. Lalwani (£x.1035).

Lalwani published in 2009 and is prior art under 35 U.S.C. § 102. To

Petitioner’s knowledge, Lalwani was neither submitted nor cited during prosecution,

and never considered by the Examiner. (Ex.1001, °069 patent, References Cited).

Laiwani discloses the two-year data from PrONTO. (See Ex.1035, Lalwant,

43). Labhwani echoes the prevailing sentiment at the time, calling ito question

whether monthly dosing is ideal, and discloses the PRONTO OCT-guided regimens

which “could result in fewer injections and similar clinical outcomes” as compared

to monthly dosing. Ua, 44).

Lakwani reports a mean of 9.9 injections over two years resulting in mean

improvements of 11.1 letters VA and 212 um decreased retinal thickness, (id, 43,

47-49), and concludes that the PONTO PRN regimen was abic to achieve outcomes

comparable to the MARINA/ANCHOR monthly dosing regimens, (id; Ex.1002,

Albini, ©] 108-09).
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AIL GROUNDS FOR UNPATENTABILITY—DETAILED ANALYSIS.

A. ANTICIPATION AND OBVIQUSNESS.

1. Legal standards.

Anticipation requires that a “single prior art reference disclosel], either

expressly or inherently, each limitation of the claim.” Jn re Cruciferous Sprout

Litig., 301 F.3d 1343, 1349 (Fed. Cir. 2002).

An imherent disclosure requires that “the natural result flowing from the

operation as taught wouldresult in the performance of the questioned function.”

Kine Pharms., Inc. v. Eon Labs, Inc., 616 F.3d 1267, 1275 (Fed. Cir. 2010). Newly

discovered results or new benefits of a known process directed to the same purpose

are not patentable because such results are inherent. /[d.; see also In re Omeprazole

Patent Litig., 483 F.3d 1364, 1373 (Ped. Cir. 2007), Perricone, 432 F.3d 1378

{preamble reciting “method for treatimg skin sunburn” was inherently anticipated

where the court found that “[i]f [the prior art reference] discloses the very same

methods, then the particular benefits must naturally flow from those methods even

if not recognized as benefits at the time of [the prior art’s] disclosure”).

Tn addition, “anticipation does not require actual performance of suggestions

in a disclosure. Rather, anticipation only requires that those suggestions be enabling

to one of skill in the art.” Bristol-A/yers, 246 F.3d 1379. Here, the Challenged

Claims require only a dosing regimen without any particular efficacy or result
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(Ex.1002, Albini, © 42), and therefore, “proofofefficacy is not required in order for

a [prior art] reference to be enabled for purposes of anticipation.” Rasnimusson v.

SmithKline Beecham Corp., 413 F.3d 1318, 1326 (Fed. Cir. 2005).

Each anticipatory reference asserted herein (Heter-2009, Dixon, and

Regeneron (30-April-2009), discussed below) is presumed enabling and it is

Regeneron’s burden to rebut those presumptions. See, e.g., Jn re AntorMedia Corp.,

689 F.3d 1282, 1287-88 (Fed. Cir. 2012); Cubist Pharins., Inc. v. Hospira, Ine., 75

F, Supp. 3d 641, 659-60 (D. Del. 2014). Anyattempted rebuttal here would be futile

because each reference sets forth a clear method and dosing regimen that a skilled

artisan would have no troubie following. Moreover, the Challenged Claims’

preamble—-even if it is assumed limiting (it is not}——does not help Regeneron. The

asserted references each disclose Phase 2 data of a PRNregimen “treating” AMD.

(See, eg, Ex.1020, Heter-2009, 45 (“mean improvements in BCVA of 9.0

letters... mean decreases in retinal thickness”}; Ex.1006, Dixon, 1576 Cmean

improvements of 9.0... ETDRSletters” with 29% gaming > 15 ETDRSletters at

52 weeks and “mean decreases im retinal thickness versus baseline of 143 um

(p<0.0001) in the 2.0 mg group... at 52 weeks as measured by OCT”). Thus,

“Injewly discovered results of known processes directedto the same purpose are not

patentable because such results are inherent.” Hristol-Myers, 246 F.3d 1377. This

inherencyis iihustrated bythe very resultsRegeneron relied uponduring prosecution,
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in addition to the results obtained in the Phase 2 CLEAR-IT-2 trial Goublished in,

e.g., Dixon}. Regeneron pointed to the Phase 3 results for VEGF Trap-Eye, which

reported that “intravitreal aflibercept dosed monthly or every 2 months after 3 muitial

monthly doses produced similar efficacy and safety outcomes as monthly

ranibizumab.” (Ex.10i8, Heier-2012, 2537). From these results the authors

concluded that “aflibercept is an effective treatment for AMD, with the every-2-

month regimenoffering the potential to reduce the risk from monthly mtravitreal

infections.” Ud.) Furthermore, the rantbizumab trials had already shown that an

anti-VEGFbiologic known to be successful with AMD was also successful at

treating CRVO. (&x.1036, Campochiaro, 794 (results .. . suggest that intraocular

injections of ranibizumab have a substantial effect on macular edema due to CRVO

or BRVO")).

Obyviousness. A patent claim is invalid under 35 U.S.C. § 103(a) if the

differences between the claims and the prior art are such that the subject matter as a

whole would have been obvious at the time the invention was made to a person

having ordinary skill in the pertinent art. AGR, 550 U.S. at 406. Furthermore,

“hwihen there is a design need or market pressure to solve a problem and there are a

finite number of identified, predictable solutions, a person of ordinary skill has good

reason to pursue the known options within his or her technical grasp. Ufthis leads to

the anticipated success, itis likely the product not of innovation bat of ordinary skill

44
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and common sense.” /d. at 421.

The obviousness inquiry is “expansive and flexible,” and the motivation to

combine teachings found in separate prior art references can come from many

sources, including: “[the] mterrelated teachings of multiple patents; the effects of

demands known to the design community or present in the marketplace: and the

background knowledge possessed by a person having ordinary skill in the art.” Ja.

at 415: see also id. at 418.

When relying on secondary considerations—including long-felt need, failure

of others, unexpected results, commercial success, copying, licensing, and industry

praise—as evidence of non-obviousness, a patentee must establish a nexus between

the secondary considerations and the claimed invention. Ormco Corp. v. Align

Tech, Inc, 463 F.3d 1299, 1311-12 (Fed. Cir. 2006). There is no nexus unless the

offered secondary consideration actuallyresults from something that 1s both claimed

and novel in the claim. /n re Huai-Hung Kao, 639 F.3d 1057, 1068-70, 1072 (Fed.

Cir. 2011).

2. Grounds 1&2: Claims | and 9-12 are anticipated by both
Heier-2009 and Dixon, respectively.

Heier-2009 and Dixon each disclose Regeneron’s “CLEAR-IT-2” Phase 2

trial studying VEGFTrap-Eye as a therapyfor treating AMDwith four loading doses

followed by a PRN dosing phase--thereby disclosing and thus anticipating all

limitations ofat least Challenged Claims | and 9-12.
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Independent Claim 1. As set forth in the following table and confirmed by

Dr. Albina CEx.1002, Albini, 49 115-26), each of Heier-2009 and Dixon disclose

every element of independent claim1:

 
1. A methodfortreatmg | “The CLEAR-IT 2 tial | “VEGFTrap-Eye is a novel
an angiogenic eve | was a phase 2 study of anti-VEGFtherapy, with
disorder in a patient i the safety and efficacy | Phase | and PhaseI trial

Loaf VEGF Trap- | data indicating safety,
Eye... in patients with | tolerability and efficacy for

i TAMD].” (Ex.1020, | the treatment of [AMD].”
Heier-2009, 44). | (Ex. 1006, Dixon, 1573: id,

| 1575).

“At lL year... there
was a significant | “Phase I data demonstrated

| improvement in BCVA ! acceptable safety and
| from baseline...” | tolerability of VEGF Trap-
i id., 45). | Eye in the treatment of

neovascularAMD.” Cad.,
| “Patients who received | 1577).
| three monthly doses of |

! 2.0 mg followed byas- Phase 2 patients “treated
neededdosing achieved| with 2.0 mg or 0.5 mg of
| mean improvementsin | VEGFKTrap-Eye monthly
BCVAof 9.0 letters | achieved mean
from baseline.” (/¢.). | improvements of9.0

| (p<0.0001) and 5.4   | (Ex.1002, Albini, | (p<0.085) ETDRSletters.”
| #4] 116, 120). | Ud., 1576).

| | “TPlatients .. . demonstrated
| | stabilization of their vision

i that was similar to previous
studies of ranibizumabat |

jyear.” (ld, 1577).

46
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said method comprising

sequentially i neovascularAMD were|| monthly doses ofeither 0.5
administering to the _tandomlyassigned to | or 2.0 mgfor 12 weeks(at
patient a single mutial | receive monthly weeks 0,4,8 and 12)....
dose of a VEGF | intravitreal injections | Followingthis fixed dosing
antagonist, followedby |of VEGETrap-Eye 0.5 | period, patients weretreated
one ot more secondary imgor2.0 mg... foran with the same dose of
doses of the VEGF initial 3-month fixed- iVEGF Trap-Eve on a pin.
antagonist, followed by || dose period, after | basis.” (Ex.1006, Dixon,
oneof moretertiary | which they received the | 1576).
doses of the VEGF | same doses on [a PRN] |
antagonist; | basis at monthly visits (EX. 1002, Albint, 4121-

| outto 1 year.” (123S).
| (Ex.1820, Heier-2009,
45).

 wherein each secondary|xl 020, Heier-2009, [x1606, Dixon, 1576).
dose is administered 2 AS).
to 4 weeks after the i (Ex.1 002, Albint, fF 121-
immediately preceding | (Ex.1002, Albini, 223).
dose: and 4121-23).

“Patients with | “Two groups receivedeeeeeeewneeeeeenncfennnemenneneenennnnnt

((Ex.1002, Albin,

im 124-23).  
© Tn other words, patients received an “initial dose” (day0), followed by sequential

“secondary doses” at months 1, 2, and 3, followed by “tertiary” PRN doses

thereafter, (Ex.1002, Albini, © 121).
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  dose is administered on | 45). i dosing period, patients were
an as-needed/prore | treated with the same dose
nata (PRN) basis, based | (Ex. 1002, Albini, of VEGFTrap-Eye on a
on visual and/or |9 121 23), p.tn. basis. Criteria for re-
anatomical outcomes as | | dosing included an increase
assessed by a physician ! in central retinal
or other qualified | thickness... a loss of > 5
medical professional; | | ETDRSletters in

confunction with recurrent
| fluid by OCT,persistent

| | fluidas indicated by OCT,
newonset classic

| neovascularization, newor
| | persistent leak on FA or

! newmacular subretinal
| hemorrhage.” (Fx.1006,
| Dixon, 1576).

wherein the VEGF | “VEGFTrap-Eyeis a VEGF Trap-Eye is “a
antagonist is a receptor- || purified formulation of || fusion protein ofbinding
basedchimeric | VEGFTrap, a vascular || domains of VEGF
molecule comprising (_ endothelial growth | receptors- 1 and-2 attached
(1)a VEGFRI | factor (VEGF) receptor | to the Fe fragment of human
component comprising || fusion protein that IgG,” Ud, 1376 Fig. 1).
amino acids 27 ta 129 binds all forms of

of SEQ ID NO:2; (2) a VEGF-A” (Ex.1020, | “VEGFTrap-Eye and

  
VEGFR2 component Heier-2009, 44-45 aflibercept (the oncology
comprising amino acids | (Fig.1).!’ | product) have the same 

7 (Ex.1002, Albini, € 125; see also Ex.1010, °758 patent, Fig.24A-C(setting forth

the amino acid sequence and domain structure of VEGF Trap-Eye/aflibercept);

Ex.1033, Dix, SEQ ID NO:4; Ex.1082).
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130-231 of SEQ ID molecularstructure.” Ud.,
NO:2; and Ga | (Ex.1002, Albini, | 1575).
multimerization 1 125).
component comprising | (Ex.1002, Albina, | 125).
amino acids 232-457 of |
SEQ ID NO:2.

  
eeeeeeeeeiaeedeeeeeEEnenaneeeeeeeeeeeel

Claims 9 and 10. Claims 9 and 10 further limit the method of claim 1 to,

inter alia, the angiogenic eye disorder,AMD. Herer-2009 discloses CLEAR-IT-2

data confirming the trial’s PRN regimen was successful at treating AMD. Ud., 44).

Dixon similarly discloses the PRIN regimen andresults of CLEAR-IT-2 (Phase 2) to

treat AMD. (Ex.1006, Dixon, 1573, 1576, 1579 (Ref. No. 45 (VEGF Trap-Eye in

Wet AMD. CLEAR-IT-2: Summaryof One-Year Key Results’)); Ex. 1002, Albin,

fF 127-31). Accordingly, Heter-2009 and Dixondisclose the additional limitation(s)

of clanms 9 and10, and thus anticipate.

Claim ti. Claim 11 depends from claim 1 and further limits the claimed

method to topical or intraocular administration. Intraocular administration refers to

administration to the eye generally, while intravitreal administration, a subset of

intraocular admimistration, refers to administration directly into the vitreous of the

eye. (Ex.1002, Albin, 94 132-33; Ex. 1001, 069 patent, 2:39-41). Heter-2009 and

Dixon disclose monthlytitravitreal injections of VEGF Trap-Eye. (Ex.1026, Heier-

2009, 44-45; Ex.1006, Dixon, 1575; Ex.1002, Albini, (4) 134-345). Accordingly,

49
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Heier-2009 and Dixon disclose the additional limitation of claim 11, and thus

anticipate.

Claim 12. Claim 12 depends from claim | and specifies the VEGF Trap-

Eye/aflibercept nucleotide sequence. Both the ammoacid and nucleotide sequences

were disclosed in the prior art and well knownto skilled artisans. (Ex.1902, Albini,

44, £36-37, Ex.1010, °758 patent, Fig.24A-C(disclosing the nucleotide sequence and

deduced aminoacid sequence); id, 10:15-17 (specifying that this molecule is termed

“VEGFRIR2-FcAC(ay); Ex.1033, Dix, SEQ ID NO:3;, Ex.1083). The studies

reported in Heier-2009 and Dixon are directed to VEGF Trap-Eye, and thus, each

discloses the exact “VEGF antagonist” required by claim 12. Accordingly, Heter-

2009 and Dixonanticipate.

3. Ground 3: Regeneron G0-April-2009) anticipates claims 1
and 9-12,

Regeneron (30-April-2009) describes the Phase 3 tnals of VEGF Trap-Eye in

CRVO using the claimed dosing regimens—-therebydisclosing and thus anticipating

all of the limitations of clams | and 9-12. According to Regeneron (30-April-2009),

patients in the Phase 3 GALILEO and COPERNICUStnals received six monthly

intravitreal injections, followed by PRN dosing for another six months. (Ex.1028,

Regeneron (30-April-2009), 1).

Independent Claim 1. As set forth in the following table and further

confirmed by Dr. Aibim (Ex,1002, Albin, 4 138-44), Regeneron (30-April-2009)

SO
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discloses each and every clement of independent claim1:

 1. A method for treating an angiogenic
eye disorder in a patient

said method comprising sequentially
administering to the patient a single
initial dose of a VEGFantagonist,
followed by one or more secondary
doses of the VEGF antagomst,
followed by one or more tertiary doses
of the VEGFantagonist;

   “TA] Phase 3 program evaluating the
efficacy and safety of VEGF Trap-Eye
in the treatment of CRVO...”

(Ex.1028, Regeneron (30-April-2009),
I).

“lAjnti-VEGF treatment may help
decrease vascular permeability and
edema and prevent the growth of
abnormal newblood vessels in the

retina ipatients with CRVO.” Ud).

“Patients in both studies will receive 6

monthly intravitreal myjections.... At
the end of the mitial 6 months, all
patients will be dosed on a PRN (as
needed) basis for another 6 months.”
Ud.).*8

 

wherein each secondary dose is
administered 2 to 4 weeks after the

immediately preceding dose; and

dose 1swherein each tertiary
administered on an as-needed/pro re
nata (PRN) basis, based on visual
and/or anatomical outcomes as

 
  

 Ud).  
 

18
In other words, an “initial dose” (day 0) and five monthly “secondary doses,”

followed by “tertiary” PRNdosing. CEx,1002, Albin, © 139-42).
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assessed by a physician or other
qualified medical professional,

wheremthe VEGFantagonist is a
receptor-based chimeric molecule
comprising (1) a VEGFRI component
comprising aminoacids 27 to 129 of
SEQ ID NO:2; (2) a VEGFR2
component comprising anmuno acids
130-231 of SEQ 1D NO:2; and (3) a
tmultimerization component
comprising amino acids 232-457 of
SEQ ID NO:2.

  “VEGF Trap-Eve 1s a fully buman,
soluble VEGF receptor fusion protein
that binds all forms of VEGF-A along
with the related Placental Growth

Factor (PIGF). InvestigationalVEGF
Trap-Eye is a specific blocker of
VEGF-A and PIGF that has been

demonstrated in preclinical models to
bind these growth factors with greater
affinity than their natural receptors.”
(Id ). 19

 
Claims 9 and 10. Claim 9 limits the angiogenic eye disorders of claim 1 to,

inter alia,AMD, DME, and CRYO, while claim 10 further limits to only AMD.

Regeneron (30-April-2009) discloses, inter alia, Phase 3 trials directed to CRVO

patients, and thus anticipates claim 9. (Ex.1028, Regeneron (30-April-2009), 1,

Ex.1002, Albini, €€ 145-49).

Trap-Eye clinical triais forAMD and thus anticipates claim 10.

Regeneron (30-April-2009) also discloses VEGF

Claim 11. Claim 11 depends from claim | and further limits the claimed

method to topical or intraocular administration.

9 See supra note 11.

aA to

Regeneron (30-April-2009)
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expresslydiscloses the intravitreal injection used in Phase 3 CRVO studies, and thus

anticipates claim 11. (Ex.1028, Regeneron (30-April-2009), 1, Ex.1002, Albin,

49] 150-53).

Claim 12. Claim 12 depends from claim [| and specifies the VEGF Trap-

Eye/aflibercept nucleotide sequence. As explained above, the amino acid and

nucleotide sequences for aflibercept were disclosed in the prior art and well known

to skilled artisans. (Ex.1002, Albin, { 154-55; Ex.1010, °758 patent, Fig. 24A-C;

id., 10:15-17; Ex.1033, Dax, SEQ [ID NO:3; Ex.1083)}. The studies reported in

Regeneron (30-April-2009) are directed to VEGF Trap-Eye, and thus, Regeneron

(30-April-2009) discloses the exact “VEGF antagonist” required by claim 12.

Ascordingly, Regeneron (30-April-2009) anticipates.

4. Ground 4: VIEWI/VIEW2 disclosures in Dixon anticipate
and/or render obvious claims | and 8-12.

During prosecution, Regeneron told the Examiner that the VIEWL/VIEW2

every-cight-week dosing regimen represented a “PRNtreatment protocol” within

the scope of the Challenged Claims:

[VIEW1/VIEW2I results clearly showthat by administering the VEGF

antagonist i accordance with a dosage regimen as claimed in

independent claim 1, 1 is possible to treat angiogenic eye disorders

such as AMD while administering doses on a less frequent basis.

LA o>)
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(Ex. 1017, °069 FH, 1/30/2017 Amendment, 6 (emphasis added); 77,7). Based upon

that representation, Regeneron expressky relied on purported “unexpected results”

from VIEWI/VIEW2(as published in Heter-2012) to secure the Challenged Claims.

(d., 6-8).*° Applying that same interpretation of the claims here, Dixon’s disclosure

of Regeneron’s Phase 3 VIEW 1/VIEW2trials in AMD patients anticipate, or at least

render obvious, Challenged Claims 1 and 8-12.

a. Anticipation.

Independent Claim 1. Dixon discloses the exact VIEWI/VIEW2 dosing

regimens that Regenerontold the Examiner represented a “PRN treatment protocol”

“as claimed” in independent claim 1. Applying Regeneron’s interpretation of the

Challenged Claims, Dixon discloses each and every element of Challenged Claim|

for the additional reasons set forth in the following table:

° See supra § VIH(B).
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1. A method for treating an angiogenic
eye disorder in a patient

said method comprising sequentially
administering to the patient a single
initial dose of a VEGF antagonist,
followed by one or more secondary
doses of the VEGF antagonist,
followed by one or more tertiary doses
ofthe VEGF antagonist;

 

JEGF Trap Eve is a novel anti- VEGF
therapy, with Phase I and I trial data
indicating safety, tolerability and
efficacyfor the treatment of
neovascularAMD.” CEx.1006, Dixon,
1573).

“Two Phase Istudies in wet AMD,
VIEW | and VIEW2, are currently
under way and seek to compare
monthly ranibizumab to monthly or
bimonthly VEGF Trap-Eye.” (Ud.,
1877; id., 1577-79 (describing DME
and RVOstudies)).

Phase 3 study “will evaluate the safety
and efficacy of... 2.0 mg at an 8 week
dosing interval (following three
monthly dosesy’—i.c., doses at week 0,
4,8, 16, 24, 32, 40, and 48. Gad, 1576
(emphasis added)).

 

 

wherein each secondary dose is
administered 2 to 4 weeksafter the

immediately preceding dose; and

wherein cach tertiary dose is
adnunistered on an as-needed/pro re
nata (PRN) basis, based onvisual
and/or anatomical outcomes as

assessed by a physician or other
qualified medical professional,

wherein the VEGF antagonist is a
receptor-based chimeric molecule

 
LA A

 (Ud).

Cid.y Ex. 1087, °069 FH, 1/30/2017
Amendment, 6-7 (telling Examiner
VIEWIT/VIEW? represents a “PRN
treatment protocol,” “as claimed in
independent claim 17); id., 6
(VIEW I/VIEW2trial regimens are “of
the type claimed”)).

VEGF Trap-Eyeis “a fusion protein of
binding domaims of VEGFreceptors-1
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comprising (1) a VEGFRI component
comprising amino acids 27 to 129 of
SEQ ID NO:2; (2) a VEGFR2
component comprising anuno acids
130-231 of SEQ ID NO:2: and G)a
multunerization component
comprising amino acids 232-457 of
SEQ ID NO:2.  

human IgG.” CEx.1006, Dixon, 1576
(Fig.1)).

“VEGFTrap-Eye and aflibercept (the
oncologyproduct) have the same
molecular structure.” Ud, 1575).

(Ex.1002, Albina, 4 166).

  
The amino acid sequence and structural information for VEGF Trap-Eye

recited in the last “wherein” clause was well known and widely-published to skilled

artisans. CEx.1010, °758 patent, Fig.24A-C; idl, 10:15-17; Ex.1033, Dix, [00131

fOO14), [0030], Ex.1033, Dix, SEQ ID NO:4; Ex.1082, Ex.1002, Albini, 7 166).

Dixon’s express disclosure of VEGF Trap-Eye thus anticipates. /n re Baxter

Travenol Labs, 952 F.2d 388, 390 (Fed. Cir. 1991) Cextrinsic evidence may be

considered when it is used to explain, but not expand, the meaning ofa reference’).

Claim 8. Claim 8 depends from claim | and further limits the claimed

regimen to “only two secondary doses” “wherein each secondary dose 1s

admunstered 4 weeks after the unmmediately preceding dose’-——1.¢., doses at weeks 0

(initial dose), 4, and 8 (two secondary doses). Applying Regeneron’s interpretation

that the Challenged Claims encompass the VIEWI/VIEW2 dosing regimen (and

thus can be supported by so-called “unexpected results” from that study), Dixon
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expressly discloses the claim 8 limitation. (Ex.1006, Dixon, 1576 (three monthly

doses,” Le., an mitial dose at day 0 and two secondary doses at weeks 4 and 8);

Ex. 1002, Aibini, 9i 175-78). Accordingly, Dixon anticipates.

Claims 9 and 16. Claims 9 and 10 further limit the method of claim 1 to,

inter alia, the angiogenic eye disorder,AMD. Dixon expressly discloses AMD

treatment regimens. (2x.1006, Dixon, 1573 (Phase [ and II trial data indicating

safety, tolerability and efficacy for the treatment of neovascularAMD”); id, 1576

(the Phase 3 trial “will enroll ~1200 patients with neovascular AMD”, Ex.1002,

Albini, ® 179-82), Accordingly, Dixon discloses the additional limitation(s) of

claims 9 and 10, and thus, anticipates.

Claim 11. Claim {1 depends from clan 1 and further limits the claimed

method to topical or intraocular administration. The Phase 3 studies disclosed in

Dixon expressly “evaluate the safety and efficacy of intravitreal VEGF Trap-Eye.”

(Ex.1006, Dixon, 1576). Intravitreal injection is a type of intraocular administration

that refers to administration directly into the vitreous of the eye. (Ex.1002, Albin,

77 183-86; Ex.1001, “069 patent, 2:39-41). Accordingly, Dixon discloses the

additional limitation of claim 11] and thus, anticipates.

Claim 12. Claun 12 depends from claim 1 and specifies the VEGF Trap-

Eye/aflibercept nucleotide sequence. Both the amino acid and nucleotide sequences

were disclosed in the prior art and well knownto skilled artisans. CEx.1010, °758
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patent, Fig24A-C; jd., 10:15-17; see also Ex. 1002, Albini, 19] 187-89; Ex. 1033, Dix,

SEQ ID NG:3; Ex.i083). The Dixon studies are directed to VEGF Trap-Eve and

thus Dixon discloses the exact “VEGF antagonist” required by claim 12.

Accordingly, Dixon anticipates.

b. Obviousness.

Challenged Claims 1] and 8-12 are also invalid as obvious over Dixon.

Motivation to Combine. Dixon, alone, unequivocally provides the

motivation to combine the skilled artisan’s knowledge and prior art teachings to

achieve the method(s} of, at least, Challenged Claims | and 8-12. CEx.1006, Dixon,

1577 (significant time and financial burden falls on patients during their [monthly]

treatment course” and “[djesirable attributes for emerging therapies for neovascular

AMD include...decreased dosing intervals’); Ex.1002, Albini, 4 168).

Furthermore, as evidenced by the prior art, skilled artisans had been practicing the

claimed regimens—and obvious variations thereof—for years before January 2011.

For example, skilled artisans routmmely began therapy with three monthly loading

doses and followed with PRN re-treatment as determined during scheduled monthly

visits---otherwise known as “PrONTO-style dosing.” (Ex.1025, Engelbert-2010,

1369 (*PrONTO-style dosing has become popular....7). Indeed, by 2009, such

PrONTO-style regimens were widely used for intravitreal anti-angiogenesis agents
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like ranibizumab and bevacizumab.7! And, standard re-treatment was routinely done

in accordance with predeterminedcriteria, such as an increase im retinal thickness or

OCT-detected fluid and/or losses in visual acuity. CG&x.1002, Albini, 4169). In

addition, Dixon’s disclosure of the posittve results of the Phase 2 AMD (CLEAR-

TT-2) study showed that VEGF Trap-Eye could be administered on a PRN-basis

following four initial loading doses (which is only one more loading dose than the

three loading doses in claim 8).

Finally, and in addition to the aforementioned invalidating disclosures, the

VIEWIVIEW2 irnals incorporated a second year, wherein PRN dosing was

expressly used. Accordingly, a skilled artisan would have been further motivated

given that the Dixon-disciosed studies merely adopted the already popular,

PrONTO-style regimens for treating vitreoretinal disease. (Ex.1002, Albini, 7 170).

As aresult, the claimed regimen consisting of an imtial dose, followed by one

or more monthly loading doses and PRN dosing thereafter, was obvious to skilled

artisans. This is particularly tree in viewofthe prior art,VIEW1/VIEW2 regimens,

which () were based on known, pre-existing treatment regimens, and (ii) Regeneron

admitted fall within the scope of the Challenged Claims.

*! Though not FDA-approved for intravitreal use, bevacizumab was widelyused off-

label by ophthalmologists. (£x.1037, Stembrook, 1409-12),
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Reasonable Expectation of Success, Skilled artisans would have also

reasonably expected success using the VIEWI/VIEW2 regimen based on the same,

aforementioned prior art disclosures. For example, Regeneron’s Phase 2 trials had

already generated positive results and Dixon further discloses Regeneron’s launch

of Phase 3 trials involving >2000 patients based on those positive results—in other

words, skilled artisans expected success. C&x.1006, Dixon, 1576 (reporting

increases in visual acuity and mean decreases in retinal thickness resulting from the

Phase 2 regimen); Ex.1002, Albim, 4171-73).

Tn sum, Dixon also renders Challenged Clams 1 and 8-12 obvious based on

the same disclasures apphed in the anticipation analysis above, in heht of

Regeneron’s reliance on VIEWI/VIEW2 data to secure allowance; the publicly

disclosed motivation to reduce injection frequency; and the reasonable expectation

of success provided byat least the positive Phase 2 data.

5. Ground 5: The Challenged Claims are obvious over Heier-
2009 in combimation with either Mitchell or Dixon-——and,

optionally, either the °758 patent or Dix.

The Heier-2009 (Phase 2 AMD) disclosures are discussed in detail above (see

supra § XILA.2), and that discussion is incorporated by reference herein. As set

forth in more detail below, a skilled artisan prior to 2011 G) would have been

motivated to combine the teachings in Heier-2009 with prior art teachings related to

other methods of treating mtravitreal eye disorders with anti-VEGF less-frequent

60
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dosing rcgimens—the most notable (and mam competitor in that market) at the time

being ranibizumab (LUCENTIS®), as disclosed in, e.g., Mitchell’; and (ii) based

on the combination of prior art including Heter-2009 would have reasonably

expected success applying the LUCENTIS dosmg regimen disclosed in Mitchell

(i.¢., three monthly loading doses followed by PRN) to VEGF Trap-Eye. In addition,

a skilled artisan would have been motivated to combine the teachings in Dixon

regarding Regeneron’s VIEWtrials for VEGF Trap-Eye—which also evaluated a

dosing regimen comprising three monthly loading doses—with Heier-2009 to

achieve a less-frequent, PRN dosmmg regimen with a reasonable expectation of

success.*°

” As explained in § XI(B\(7) above, Mitchell expressly incorporates by reference

Fung, which discloses the PrONTO twelve-month results. fn addition, as set forth

in § XWB\8) above, Lalwani discloses the two-year PrONTO data (including the

dosing regimen) and further confirms the PONTO, PRN dosing regimen was able

to achieve oulcomes comparable to the MARINA/ANCHOR monthly dosing

regimens. (Ex.1035, Lalwani, 43, 47-49). Accordingly, Heier-2009 may also be

combined with Lalwani to equally render the Challenged Claims invalid as obvious.

3 As explained in detail above (supra § XII(A)(2)), both Heier-2009 and Dixon are

61
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a. A skilled artisan would have been motivated to

combine Heier-2069 with either Mitchell or Dixon.

Prior to Fanuary 2011, a skilled artisan would have been motivated to combine

the Heter~2009 disclosures of success treating AMD with a monthly loading/PRN

dosing regimen, with either one of (1) Mitchell, which disclosed anti-VEGF

(ranibizumab) regimens comprising three loading doses (weeks0, 4, and 8) followed

by PRN dosing; or Gi) Dixon, which disclosed the VIEWL/VIEW?2that comprised

three monthly loading doses (weeks 0, 4, and 8). It was therefore obvious to combine

these teachings to arrive at the Challenged Claims. See KSR, 550 U.S.at 418.

directed toward and expressly disclose VEGF Trap-Eye, for which the molecular

structure was widely published and well known to skilled artisans. As such, the

amino acid and nucleic acid sequences are imherent features of the VEGF Trap-Eye

disclosed in both Heier-2009 and Dixon. Notwithstanding, the aforementioned

combinations (Herer-2009 plus either Mitchell or Dixon) may be further combined

with either the “738 patent or Dix, which expressly disclose the VEGF Trap-Eye

sequences otherwise knownto skilled artisans. GSee supra n.il, § X1CB}(5)-(6);

Ex.1010, °758 patent, Fig.24A-C; Ex.1033, Dix, SEQ ID NOv3 & SEQ [D NO-4;

Ex.1082; Bx.1983)).
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b. Independent Claim 1.

Heier-2009. As explained in detail above (supra § XICB\(3)), Heier-2009

describes Regeneron’s CLEAR-IT-2 trial, wherein patients received, inter alia,

monthly intravitreal injections through three months (1.e., doses at weeks 0, 4, 8, and

12), followed by PRN dosing for the first year. CEx.1020, Heier-2009, 44-45).

Moreover, Heier-2009 reports significant improvements in BCVA and decreases in

retinal thickness, compared to baseline. Ud). Given that success, a skilled artisan

wouldhave recognized the therapeutic potential of VEGF Trap-Eve, and would have

been motivated to explore less-frequent dosing regimens given the well-dacumented

concerns over monthly dosing. (Ex. 1006, Dixon, 1256-57; Ex.1002, Albint, 4] 190-

92).

Mitchell The skilled artisan would have naturally turned to literature

regarding VEGFTrap-Eye’s main corapetitor in anti-VEGF treatment: ranibizumab

(LUCENTIS®), (Ex.1002, Afbini, 4193). Mitchell discloses ranibizumab clinical

studies, including PrONTO and SUSTAIN, which were designed to assess less

frequent dosing. Val}. PrONTO specifically involved “three consecutive monthly

myections,”’ (.e., weeks 0, 4, and 8) followed by PRN dosing. (Ex.1030, Mitchell,

6, Ex.1034, Fung, 569-70; Ex.1002, Albini,194-96). SUSTAIN also tnvalved

ranibizumab administered in three monthly injections (.e., weeks 0, 4, and 8},>

followed by PRN dosing based on visual acuity and retinal thickness criteria.

CoN G2
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(Ex.1030, Mitchell, 7; Ex.1002, Albini, 7195). The gains from the three-month

phase were largely maintained which suggested that “flexible, puided dosing with

fewer ranibizumab injections and monthly monitoring can maintain efficacy

outcomes.” (Ex. 1030, Mitchell, 7; Ex. 1002, Albina, 99] £95-96).

Further, a skilled artisan would not have been dissuaded from Mitchell just

because ranibizumab and VEGF Trap-Eye are different molecules. (Ex.1030,

Mitchell, 9 (Table 3)). Desprte the differences in molecular structure, clinical trials

revealed similar efficacy. (Compare Ex.1034, Fung, 366, 377 (PrONTO regimen

resulting In a mean change in visual acutty of 9.3 letters after one year), with

Ex.1006, Dixon, 1576 (CLEAR-IT-2 patients receiving a 2.0 mg monthly loading

dose regunen followed by PRNsaw mean improvements of 9.0 letters after one

year); Ex.l018, Heter-2012, 2537 (reporting all aflibercept eroups, including

monthly dosing, “were noninferior and clinically equivalent to monthly ranibizumab

for the primary end point.”); Ex.1002, Albini, © 198).

Dixon. Dixon discloses CLEAR-IT-2, wherein patients receiving VEGF

Trap-Eye monthly loading doses followed by PRN experienced significant

improvements. (Ex.1006, Dixon, 1576). Upon that success, and given concerns

over frequentintravitreal injections, a skilled artisan also would have been motivated

to drop the loading doses fromthe four used im CLEAR-IT-2 (Phase 2) to the three

used in VIEW(Phase 3), also disclosed in Dixon. (Va); Ex.1002, Albini, 4191-92).

64

Celltrion Exhibit 1014

Page 223



Celltrion Exhibit 1014 
Page 224

Tn suum, Hoier-2009 discloses the use of VEGF Trap-Eye imtreating AMD,an

angiogenic eye disorder and a successful PRN dosing phase. Both Mitchell and

Dixonteach anti-VEGF regimens for AMD employingan initial dose (week 0), one

or more secondary doses administered four weeks after the immediately preceding

dose (weeks 4 and 8)--fora total of three loading doses, and tertiary PRN dosing.

A skilled artisan naturally would have been motivated to combine the successful

PRN regimen of CLEAR-IT-2 from Heier-2009 with the widely used loading

regimen of three monthly doses disclosed in Mitchell and Dixon—to arrive at a

regimen falling squarely within Challenged Claim1. The “assessed by a physician”

limitation is a pure mental step not entitled to any patentable weight. See, e.g., King

Pharms., 616 F.3d at 1278 (an otherwise unpatentable method claimdoes not

become patentable because it includes a step of “informing someone”).

Notwithstanding, PRN dosing inclides physician assessment (see Ex.1002, Albini,

4 119), and both Mitchell and Dixon expressly disclose the “assessed bya physician”

limitation of Challenged Claim 1. (Ex.1030, Mitchell, 6-7 (OCT-guided variable

dosing”; “[rjetreatment criteria [include] .. .”, “additional treatment guided by the

following criteria...”}; Ex.1006, Dixon, 1576 (Criteria for  re-dosing

mecladed ...”)).

Accordingiy, Heier-2009 provides clear motivation to seek out and consult

references setting forth extended anti-VEGF regimens, like those disclosed in
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Mitchell and Dixon. Given the positive Phase 2 results, a skilled artisan would have

reasonably expected a PRN regimen with three monthly loading doses to succeed in

treating an angiogenic eve disorder. Consequently, Challenged Claim 1 would have

been obvious over Herer-2009 in combination with either Mitchell or Dixon.

c. Claim 8.

Claim 8 depends from claim 1 and further limits the claimed dosing regimen

to “wherein only two secondary doses are administered to the patient, and wherein

each secondary dose is admimstered 4 weeks after the 1mmediately preceding

dose”—1.e., doses at weeks 0 (initial dose), 4, and & (two secondary doses). This is

the exact Icading dose regimen used in the ranibizumab PrONTOand SUSTAIN

trials disclosed in Mitchell, (Ex.1030, Mitchell, 6-7), as well as, the VEGF Trap-Eye

VIEW Phase 3 trials disclosed in Dixon. (Ex.1006, Dixon, 1576; Ex.1002, Albin,

49 204-07). Accordingly, and for the reasons discussed above for claim 1, claim 8

would have been obvious.

d. Claims 9 and 10.

Claims 9 and 10 further limit the method of claim 1 te treating, mer alia,

AMD(an angiogenic eye disorder}. Heter-2009, Mitchell and Dixon all disclose

methods of treating AMD. (Ex.1006, Dixon, Ex.1020, Heter-2009; Ex.1030,

Mitchell; Ex. 1002, Albint, 7) 208-10). Accordingly, and for the reasons discussed

above for claim 1, claims 9 and 10 would have been obvious.
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e. Claim 11.

Claim Jt farther limits the method of claim | to topical or intraocular

administration. Intraocular admmuustration refers to administration to the eye

generally, while intravitreal administration, a subset of intraocular administration,

refers to administration directly into the vitreous ofthe eye and is expressly disclosed

in the prior art. (Ex.1006, Dixon; Ex.1020, Herer-2009; Ex.1030, Mitchell; Ex. 1002,

Albini, 4] 211-13; Ex.1001, °069 patent, 2:39-41}. Accordingly, and for the reasons

discussed above for claumn 1, claim 11 would have been obvious.

f. Claim12.

Claim 12 depends from claim | and specifies theVEGFTrap-Eye nucleotide

sequence. Both the amino acid and nucleotide sequences were disclosed tmthe prior

art and the molecule was well known to skilled artisans. (Ex.1010, °758 patent,

Fig. 24A-C; id, 10:15-17 (specrfving that this molecule is termed “VEGFRIR2-

FoACH (ay); Ex.1002, Albini, ## 214-16; Ex.1033, Dix, SEQ ID NO:3; Ex.1083).

Therefore, through their disclosure of VEGF Trap-Eve, Heier-2009, and Dixon

disclose the “VEGF antagonist” required by claim 12. Accordingly, and for the

reasons discussed above for claim 1, claum 12 wouid have been obvious.

g. A skilled artisan would have reasonably expected
Success,

Heier-2009 plus Mitchell, A skilled artisan would have reasonably expected

success using the Heter-2009 PRN regimenalone, or combining it with the PONTO
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loading dose regimen for ranibizumab(as disclosed in Mitchell) given the successful

reports using PRN regimens for VEGF Trap-Eye, as well as for ranibizumab.

(Ex.1020, Heier-2009, 45; Ex.1030, Mitchell, 9 (Table 3); Ex.1002, Albini, 77 191,

194). Further, a skilled artisan would have hada reasonable expectation of success

given the similar efficacy observed between the two biologics. Specifically, the

ranibizumab AMD PrONTOregimen of three monthly loading doses followed by

PRN dosing resulted in a mean change im visual acuity of 9.3 letters after one year.

(Ex.1030, Mitchell, 9; Ex.1034, Fung, 566, 377; Ex.1035, Lalwam, 47). Similarly,

in CLEAR-IT-2, patients receiving a monthly loading dose regimen followed by

PRN dosing saw mean improvements of 9.0 letters after one year. (Ex.1006, Dixon,

1576). This observed similarity in efficacy between ranibizumab and VEGF Trap-

Eye also is consistent with later reports on the results of the VIEWtrials, in which

“Tall aflibercept groups were noninferior and clinically equivalent to monthly

ranibizumab for the primary end point.” (Ex.1018, Heter-2012, 2537; Ex.i002,

Albin, #4 197-98).

Heier-2009 plus Dixon. A skilled artisan would have reasonably expected

success combining the PRN regimen of Heier-2009 with the loading dose regimen

disclosed in Dixon, which amounts to essentially reducing the four loading doses

from CLEAR-IT-2 to the three used in VIEWI/VIEW2. As deseribed in detail

above, Dixon discloses both CLEAR-IT-2 and VIEW dosing regimens, which
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ycorporated three and two “secondary doses,” respectively. Dixon further discloses

the significant improvements observed after monthly loading doses in CLEAR-IT-

2, providing skilled artisans a reasonable expectation that the VIEWloading dases

wouldbe successful. CEx.1006, Dixon, 1576; Ex.1002, Albina, 99199-2601).

* * ®

For the reasons stated above, claims | and 8-12 are obvious in viewof Heier-

2009 alone or in combination with either Mitchell or Dixon.

6. No Secondary Considerations.

Petitioner is not aware of any secondary considerations that would support a

finding of non-obviousness. Further, even if such secondary considerations exist,

they are () not relevant or applicable to the robust anticipation grounds presented

herein, and (1) cannot overcome the strong prima facie cases of obviousness

discussed above. Wvyers v. faster Lock Co., 616 F.3d 1231, 1245-47 (Ped. Cir.

2010).

As an witial matter, the Challenged Claims do not require anyparticularlevels

of efficacy. Thus, for example, Regeneron’s allegation—asserted during

prosecution, (Ex.1017, 069 FH, 1/30/2017 Amendment, 6-9}—thatthe less frequent

regimen of Challenged Claims produced “unexpected results” is entirely irrelevant.

Ormco, 463 F.3d at 1311-12: Kao, 639 F.3d at 1068-69. However, assuming
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Regeneron asserts those same statements fo argue unexpected results here, the

arguments were inaccurate and omitted highly pertinent information.

first, Regeneron argued that the claimed PRN dosing regimen was

exemplified by the VIEWI/VIEW2 regimen. Regeneron then argued that the

VIEWL/VIEW? regimens, as disclosed in post-art Heier-2012, yielded unexpected

results--while failing to disclose that the VIEW1/VIEW2 regimen had been the

subject of numerous prior art disclosures (e.g., Dixon, Adis) dating back to at least

2068, CEx.1002, Albini, 7218-19).

Second, Regeneron characterized the standardofcare at the time as monthly

dosing, and sought to distingwish the claims fromthat “standard of care,” ignoring

that PRN dosing could result in monthly injections. In other words, monthly dosing

falls within the scope of the issued claims ofthe °069 patent.

Third, Regeneron’s characterization of monthly dosing as the standardofcare

ignored treating physicians’ actual practice at the time, which often utilized regimens

with three monthly doses followed by PRNtreatment. (Ex.1002, Albini, 4] 220).

Regeneron’s statements are also belied by Regeneron’s own published clinical

Studies reporting regimens with less frequent dosing, as well as Genentech’s

approachin the rambizumab clinical trials. (Sez, ¢.g., SUSTAIN (PRN dosing after

three monthly loading doses); EXCITE (quarterly dosing after three monthly loading

doses); PPONTO (PRN dosing afler three monthly loading doses); SAILOR (PRN
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dosing after three monthly loading doses); and PIER (quarterly dosing after three

monthly loading doses); Ex.1030, Mitchell, 9-10 (providing a summaryof each of

the above studies}; Ex.1031, Massin, 55 (RESOLVE study); Ex.1002, Aibini,

#221).

Fourth, there is nothing surprising or unexpected aboutthe every-cight-week

results in light of the promising Phase 2 PRN dosing regimen results obtained by

Regeneron—results that were oritted from their arguments to the Patent Office.

Phase 2 data showed a mean gain in visual acuity of nine letters and a mean decrease

in tetinal thickness of 143 wm. (Ex,1002, Albin, #222). This led Regeneron to

announce in a press release (also withheld from the Patent Office), that “an 8-week

dosing schedule may be feasible.” (Ex.1012, Regeneron (28-April-2008), 1;

Ex.1002, Albini, 7 222).

Fifi,Regeneron’s claims that there were “an infinite number of different

treatment protocols” (Ex. 1017, °069 FH, 1/30/2017 Amendment, 6) to choose from,

ignored the practical realities facing physicians who were administering intravitreal

anti-VEGF agents at the time. As Dr. Albini explains, ophthalmologists were

concemed about the frequency of injections under a straight monthly regimen.

(éx.1002, Albmi, 7223). Thus, when considering possible VEGF Trap-Eye

repnuens, monthly dosing would have been avoidedif possible, and anything more

frequent than monthly would not have been considered. Given the prevalence of

7h
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PRN and treat-and-extend approaches already being used by ophthalmologists, it is

neither surprising nor unexpected that a newentrant to the anti-VEGF market would

have considered a PRN dosing regimen (which Regeneron has argued would include

the bimonthly regimen used in VIEWI/VIEW2). Lastly, the choice of three initial

monthly loading doses was also not surprising given the prevalence of that exact

loading regimen im the anti-VEGFstudies bemg conductedat the time. (See, e.g.,

Ex.1030, Mitchell, 9-10 (disclosing SUSTAIN; EXCITE; PrONTO; SALLOR;and

PER); Ex.1002, Albini, 7 223).

Sixth, to the extent Regeneron argues long-felt bul unmet need, it will be

unable to establish a “need” or showthat any such need was “lone-felt.” By 2010,

the claimed PRN dosing regimen was not only publicly disclosed in Regeneran’s

CLEAR-IT-2 study and the extensive ranibizumab art, it also was already in use

among ophthalmologists administering anti-VEGFagents. (Ex.1002, Albint, J 225).

Consequently, any “unmet” need had already been fulfilled well before the “069

patent was filed. (Ua.).

Should Regeneron argue that any purported commercial success of EYLEA®

is pertinent to patentability, Regeneron will be unable to establish that such

purported commercial success is attributable to the claimed regimen. (/d., $226).

Petitioner reserves the nght to more specifically respondto anyassertions of

secondary considerations that Regeneron alleges during this proceeding.
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XU. CONCLUSION.

The Challenged Claims are unpatentable in view of the prior art. Petitioner

therefore requests that trial be instituted and the Challenged Claimis cancelled.

Dated: May 5, 2021 Respectfully Submitted,

RAKOCZY MOLINO MAZZOCHI SRWIK LLP

‘Paul J. Molina/

Paul J. Molino

Registration No. 45,350
6 West Hubbard Street

Chicago, IL 60654
Telephone: (312) 222-6300
Facsimile: (G12) 843-6260
paul@rmmslegal.com

 

Counselfor Petitioner
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CERTIFICATE OF SERVICE

The undersigned herebycertifies that a true and correct copy of the foregoing

Petitioner Mylan Pharmaceuticals Inc.’s Petition for Inter Partes Review of U.S.

Patent No. 9,669,069 B2, and Exhibits 1001-1083 were served on May5, 2021, via

FedEx Priority Overnight on the Patent Owner at the correspondence address of

record for U.S. Patent No. 9,669,069 B? as evidenced in Public Pair:

Regeneron — Bozicevie Field & Francis LLP
201 Redwood Shores Parkway
Suite 200

Redwood City, CA 94065

Regeneron Pharmaceuticals, Inc.
770 Old Saw Mull River Road

Tarrytown, NY 10591

/Paul J. Molino/

Paul J. Molino (Reg. No. 45,350)
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CERTIFICATE OF COMPLIANCE

Pursuant to 37 CFR. § 42 24(d), the undersigned certifies that this Petition

complies with the type-volume limitation of 37 CER. § 42.24(a). The word count

application of the word processing program used to prepare this Petition imdicates

that the Petition contains 13,951 words, excluding the parts of the bref exempted by

37 CER. § 42.24(a).

Dated: May3, 2021

/Paul J. Molino/

Paul J. Molino (Reg. No. 45,350)
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UNITED STATES PATENT AND TRADEMARKOFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

MYLAN PHARMACEUTICALSINC.,
Petitioner

VV.

REGENERONPHARMACEUTICALS, INC.
Patent Owner

Case IPR2021-00880

Patent No. 9,669,069 B2

PRELIMINARY RESPONSE OF PATENT OWNER

REGENERON PRARMACEUTICALS, ENC.
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Regeneron Pharmaceuticals, Inc. (“Patent Owner” or “Regeneron”) submits

this preluminary response pursuant to 35 U.S.C. § 313 and 37 CFR. § 42.107 to

Mylan Pharmaceuticals Inc.*s (“Petitioner’s” or “MPI’s”) request foriterpartes

review (TPR) of claims | and 8-12 (“Challenged Claims”) of US. Patent No.

9,669,069 (the °069 Patent,” Ex. 1001).

I. INTRODUCTION

Petitioner, who is developing a biosimilar of EYLEA®forthe treatment of

angiogenic eye disorders, files this challenge to try to invalidate Regeneron’s “069

Patent, which covers an alternate approved dosing regimen for EYLEA®.

Before the development of EYLEA”, the standard of care fortreatment of

angiogenic eye disorders was monthly intravitreal injections of rantbizumab

(Lucentis®), an antibody fragment that binds Vascular Endothelial Growth Factor

CVEGE”), or monthiv off-label use of bevacizumab (Avastin®), an anti-VEGF

antibody. The great burden of monthly injections led to several attempts to

increase intervals between injections. Ex. 1018, | and 9. However, existing

VEGFinhibitors were not effective at maintaming vision through fixed quarterly

or “as needed” (pro re nata) dosing regimens. Ex. 1001, 1:55-59; Ex. 2003, 5.

Regeneron sought to develop a therapy that would finally improve and

maintain visual acuity with extended time between injections. The 069 Patent

discloses and claims the administration of a specific VEGF antagonist usinga

dosing regimen that includes a single initial dose of theVEGFantagonist,
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followed by one or more secondary doses of theVEGF antagonist, followed by

one of more tertiary doses of the VEGFantagonist, where the tertiary doses are

“administered on an as-needed/pro re nata (PRN) basis, based on visual and/or

anatomical outcomes as assessed by a physician or other qualified medical

professional.”

Asset forth herein andin the accompanying exhibits, the Petition should be

denied for at ieast the following independent reasons:

First, Petitioner flouts the Board’s rules by circumventing word countlimits

and by disregarding the particularity requirement of 35 U.S.C. § 312(a\3),

presenting “catch-all” obviousness arguments that do not differentiate between six

references and nine obviousness theories.

Second, Petitioner bases its challenges on the same or substantially the

sane prior art that was previously before the U.S. Patent & Trademark Office

(“Office”) and was considered by the Examiner, yet Petitioner does not allege that

the Examiner erred in a manner material to the patentability of the Challenged

Claims, warranting discretionary denial under 35 ULS.C. §§ 325(d) and 314(a).

Third, Petitioner makes no effort to show that the art relied upon in any of

its Grounds discloses, expressly or inherently, that the PRN dosing of the claimed

VEGF Trap fusion protein be administered “based on visual and/or anatomical

outcomes as assessed bya physician or other qualified medical professional.”

Instead, Petitioner argues — unconvincingly —thatthis limitation is a “mental

US 16998442325

Celltrion Exhibit 1014

Page 247



Celltrion Exhibit 1014 
Page 248

step” that should be afforded no patentable weight. Because Petitioner’s claim

construction position lacks merit and it has utterly failed to showthis limitation im

its cited art, it has not met its threshold burden under 35 U.S.C. §§ 314(a) and

312(aX3), and the Board should denyinstitution for this reason alone.

Fourth, Petitioner’s anticipation challenges also fail because Petitioner does

not demonstrate that the claims’ required nucleic acid or amino acid sequence was

expressly or inherently disclosed in its cited references. Petitioner’s anticipation

position depends on its unsupported theorythat the alleged prior art inherently

discloses aflibercept and its amino acid and nucleic acid sequences through

reference to “VEGF Trap-Eye.” But Petitioner relies on inference to make a

connection between “VEGF Trap-Eye” and “aflibercept” that the prior art does

not support, and the Federal Circuit has repeatedly held that such mere

possibilities or probabilities are insufficient for anticipation.

Pifth, Petitioner's Ground 4 anticipation and obviousness challenges

additionally fail because its cited art fails to disclose a “tertiary dase”that “1s

administered on an as-needed/pro re nata PRN basis” and, further, Petitionerfails

to show that the person of ordinary skill in the art CPOSA”) wouldhave been

motivated to modify a fixed 8-week tertiary dosing regimen to become a PRN

tertiary dosing regimen, as required by each ofthe Challenged Claims.

Finally, Petitioner's Ground 5 obviousness challenge additionally should be

rejected because Petitioner fails to showthat the POSA would have been

Cn
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motivated to reduce the four monthly loading doses! in Regeneron’s Phase 2

clinical trials to three monthly loading doses, and further fails to address that the

clinical trial results and the art as a whole would caution against such a

modification,

For these reasons, as explained further below, Regeneron respectfully

requests that the Board deny institution of the Petition.

Il. THE PETITION SHOULD BE REJECTED FOR CIRCUMVENTING

THE WORD LIMIT AND OBFUSCATING ITS GROUNDS

A. The Petition Vielates the Word Limit

The Petition exceeds the 14,000-word limit 37 CLELR. § 42.24(aya).

Despite certifying that the word count forits petition is 13,951 words (Pet., Cert.

of Compliance), the Petition’s word count includes only the typed words of the

Petition. The word count ignores words mimagesoftext from the °069 Patent

specification, including a lengthy passage oftext on which Petitioner

substantively relies for its arguments. See e.g., Pet., 14-15. In total, Petitioner

fails to account for 186 words in text images in the Petition which, when included,

results in a word count of 14,137 words. Thus, Petitioner disregards the Board’s

rules, as further evidenced by Petitioner’s use of the sametactic in its Petition

filed in IPR2021-00881. Paper 1. This is a reason to deny institution. Trial

' The recited initial and secondary doses are also referred to as “loading deses” and
“

the recited tertiary doses are also referred to as “maintenance doses” herein.

US 16998442325

Celltrion Exhibit 1014

Page 249



Celltrion Exhibit 1014 
Page 250

Practice Guide (November 2019) at 40 (Excessive words in figures, drawings, or

unages, deleting spacing between words, or using excessive acronyms or

abbreviations for word phrases, in order to circumvent the rules on word count,

may lead to a party’s brief not being considered”); see Pi-Nei Int'l, Inc. v.

PMorgan Chase & Co., 600 F. App’x 774 (Fed. Cir. 2015) (denying requestto

file a corrected brief and dismissing appeal because appellant violated word

count).

The proper remedy here is to denyinstitution, thereby allowing Petitioner to

refile a petition that properly conforms with the Board’s word count rules. No

time bar precludes Petitioner from refiling a petition challenging the °069 Patent.

B. The Petition Fails the Particularity Requirement

Despite exceeding the allowed word count, Petitionerstill has not managed

to state, with particularity, the grounds on which the challenge to each claimis

based. Accordingly, the Petition presents an inefficient use of the Board’s time

and resources, as well as procedural unfairness to Regeneron.

A petition “maybe considered onlv if... the petition identifies, in writing

and with particularity, cach claim challenged, the grounds on which the challenge

to each claim is based, and the evidence that supports the groundsfor the

challenge to each claim.” 35 U.S.C. § 312(a\(3); see also Adaptics Lid. v. Perfect

Co., IPR2018-01596, Paper 20 at 15-24 (Mar. 6, 2019) (informative). “[T]he

Board may consider whethera lack of particularity as to one or more ofthe

a
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asserted grounds justifies denial of an entire petition.” /d. at 17. Furthermore, the

Office Patent Tnal Practice Guide advises practitioners to “focus on concise, well-

organized, easy-to-follow arguments supported by readily identifiable evidence of

record.” 77 Fed. Reg. 48756, 48763 (August 14, 2012).

Here, Petitioner has notsatisfied the particularity requirements under

§ 312(a)G)for at least Ground 5 because the Petition suffers from the same

deficiencies identified by the Board in Adaptics. Specifically, Ground 5 is a

“catch-all” ground that alleges that the Challenged Claims are obvious over six

references under at least seven and as manyas nine different theories:

1. Heter-2609 + Mitchell:

2. Heier-2009 + Mitchell + the °758 Patent;

3. Herer-2009 + Mitchell + Dex;

4. Heier-2009 + Dixon:

§. Heter-2009 + Dixon + the °758 Patent:

6. Heier-2009 + Dixon + Dix;

7. Heter-2009 + Lalwani:

8. Heier-2009 + Lalwani + the °758 Patent; and

9. Heier-2009 + Lahwani + Dix,

See Pet., 60-61 0.22.

Importantly, Petitioner fails to explain why cach of these combinations 1s

necessary. /d. at 60-67. Rather, as im Adaptics, Petitioner impermissibly assumes
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that Heier-2009 does not disclose one or more claim limitations andleavesit to

the Board and Regeneron to fillin the gaps of its Petition. Petitioner also does not

explain the differences between at least independent claim 1 and the alleged

primary reference, Heier-2009, muchless the other secondaryortertiary

references, or the differences between each of the various secondary references

(Mitchell, Dixon, Lalwani) or between each of the various tertiary references

(the 7758 Patent and Dixon). Jd. at 63-66. Consequently, as in Adaptics,

Petitioner turns the Petition into an empty invitation to the Board and Regeneron

to ascertain what evidence purportedly supports the full breadth of Petitioner’s

contentions.

Beyondits failure to identify how each combination mapsto the claim

limitations or the differences between cach combination, Petitioner does not

articulate any specific motivation to combine or modifyat least: (1) Heier-2009

with Lalwani, (2) the Heier-2009 and Mitchell combination with either of the two

tertiary references, or (3) the Heier-2009 and Dixon combination with either ofthe

two tertiary references. Again, this lack of particularization leaves Regeneron and

the Board to search the record for the evidence that would support Petitioner’s

theories.

Compounding Petitioner’s lack of specificity as to the distinct combinations

comprising Ground 5, Petitioner uses its cited references inconsistently. Three of

the seven obviousness theories Petitioner sets out in Ground 5 involve combining
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Heier-2009 (Ex. 1020) with Dixon (Ex. 1906), even thoughthese two references

are characterized elsewhere in the Petition as allernative references. Compare

Pet., 60-67 (Ground 5) (arguing Heier-2009 and Dixon must be combined) with

Pet., 45-50 (Grounds | & 2) (arguing Heier-2009 and Dixon both independently

anticipate). Specifically, Petitioner argues that each of Heier-2009 and Dixon

represent alternative disclosures anticipating claim 1. /d. at 46 (“[EJach of Heter-

2009 and Dixon disclose every clement of independent claim 1.7); see also,id. at

61-62 1.23 (TBioth Heier-2009 and Dixon are directed toward and expressly

disclose VEGFTrap-Eye.”). Yet, in Ground5, Petitioner asserts Heier-2009 and

Dixon in combination disclose all the elements of claim 1. /d. at 62-66 (A

skilled artisan naturally would have been motivated to combine the successful

PRN regimen of CLEAR-IT-2from Heier-2009 with the widely used loading

regimen of three monthly doses disclosed in Mitchell and Dixon--to arrive at a

regimen falling squarely within Challenged Claim 1.7); see also, id. at 68-69

(“Heier-2009 plus Dixon”).

This inconsistency as to whether Heier-2009 and Dixonare alternative

references anticipating the Challenged Claims or are cumulative references that

render the Challenged Claims obvious in combination makes Petitioner's

arguments impermissibly ambiguous and difficult to understand. The Board has

previously deemed similar confusing and inconsistent arguments to lack

particularity and has exercised its discretion to deny the entire Petition under these
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circumstances, See, e.g., EIK Eng’ Sdn. Bhd. v. Wilco Marsh Buggies &

Draglines, ine., IPR2020-00344, Paper 7 at 2 (June 23, 2020), reh’e denied,

TPR2020-00344, Paper 12 (Mar. 4, 2021).

For at least the above reasons, Petitioner has not satisfied the requirement to

state, with particularity, the grounds on which the challenge to each claimis

based. Accordingly, the Petition presents procedural unfairness to Regeneron, as

well as an inefficient use of the Board’s time and resources. Consequently,

Regeneron respectfully requests denial of the petition under 35 U.S.C. § 314(a).

C. Janssen Pharmaceuticals, Inc. Is a Real Party-in-Interest

Petitioner also fails to identify the correct RPIs in its Petition. Petitioner

identifies Viatris Inc., Mylan Inc., Mylan Pharmaceuticals Inc., Momenta

Pharmaceuticals, Inc., and Johnson & Johnson as real parties-in-interest to the

instant Petition. Pet., 4-5. Petitioner stated “[njo other parties exercised or could

have exercised control over this Petition; no other parties funded, directed and

controlled this Petition.” /d. However, Regeneron understands from publicly

available documents that Janssen Pharmaceuticals, Inc. (“Janssen”) is a real party-

in-interest for the same reasons Mylan disclosed these other entities.

Multiple Johnson &Johnson press releases and Securities Exchange

Commission filings indicate that Janssen, a pharmaceutical company

headquartered in Beerse, Belgium, and owned by Johnson & Johnson,is

managing the business and operations of Momenta, generally, and the acquired

9
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Momenta pipeline of clinical and pre-clinical assets, including a biosimilar to

EYLEA®. Ex. 2004, 46 (“the business and operations of Momenta will be

managed as one of the Janssen Pharmaceuticals Companies of Johnson &

Jobnson.”); see also Ex, 2005; Ex, 2006.

While denial of mstitution is warranted here, ifthe Board grants institution,

it should require Petitioner to file updated mandatory disclosures identifying

Janssen as areal party-in-interest.

Ill. THE BOARD SHOULD DENYINSTITUTION UNDER

35 U.S.C. § 325(D)

The Board should exercise its discretion and denyinstitution under 35

US.C, § 324¢d) because Petitioner relies on the same or substantially the same art

that was considered by the Examiner during prosecution of the “069 Patent and

fails to argue the Examiner made any error material to the patentability ofthe

Challenged Claims.

A. The Examiner Considered the Same or Substantially the Same Art
(Becton, Dickinson Factors (a}, (b), and (d))

The art relied upon mPetitioner's Groundsis the same or substantiallythe

same as the art presented to, and considered by, the Examiner during prosecution

of the “069 Patent, thus satisfying step one of the ddvanced Bionics framework.

1. Dixon

Dixon appears on the face of the ’069 Patent. Ex. 1001, 2. Petitionerfails

to acknowledge that Dixon was submitted to the Office in an IDS during

10
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prosecution and was marked “considered” by the Examiner. Ex. 1017, 121 (cited

m IDS dated 1/27/2017); id. at 168 Gnarked considered by Examiner). The Board

has consistently found that citation in an TDS is sufficient to satisfy step one of the

Advanced Bionics tramework. See, e.g.,ABS Global, inc. v. Cyionome/ST, LLC,

IPR2021-00306, Paper 13 at 10 (fan. 7, 2021); see also Philip Morris Prods., SA.

v. Rai Strategic Holdings, [nc., 1PR2020-00921, 2020 WL 6750120, at *5 (Nov.

16, 2020) (Applying the Advanced Bionics two-part framework to Patent

Owner's arguments, we determine that the art presented in the Petition is the same

as the art previously presented to the Office during examination because all of

Petitioner’s references were cited in an IDS and are listed as cited art on the front

face of the °268 Patent.”). Thus, Dixon was previously presented to and

considered by the Office.

2. Heler-2609

Although Heier-2009 was not previously presented to the Office, it is

cumulative of at least Dixon, which was presented to the Office in an IDS that was

considered by the Examiner. Ex. 1017, 121, and 168.

Petitioner asserts that “Heier-2009 and Dixon each disclose Regeneron’s

“‘CLEAR-IT-2° Phase 2 trial studying VEGFTrap-Eye as a therapyfor treating

AMD... [and] thus anticipat{e] all lumitations ofat least Challenged Claims 1 and

9-12." Pet., 45. Petitioner does not allege that Heier-2009 discloses material facts

or information that are absent im Dixon. Indeed, Petitioner alleges that both Dixon

li
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and Heier-2009 disclose the same prospective CLEAR-IT 2 dosing regimen. /d.

at 45. Petitioner groups Grounds 1 (Heier-2009) and 2 (Dixon) togetherin its

Petition, essentially admitting that Heier-2009 and Dixon are equivalent. /d. at

45-50. Where, as here, a petitioner fails to identify any differences betweenthe

asserted art and previously consideredart, the Board has properly concluded that

the asserted art is cumulative of art that was previously submittedto the Office.

See NXP USA, Ine. y. fmpinj, fic., IPR2020-00519, 2020 WL 4805424, at *4-5

(Aug. 17, 2020) Gnstitution denied where asserted reference found cumulative of

previously presented reference because “Petitioner ... [did] not identify any

specific information in the [asserted references] that [was] ‘additional’ to or

‘different’ than the information in the [previously presented reference]”’); see

Evergreen Lheragnostics, Inc. vy. Advanced Accelerator Applications SA,

PGR2021-00003, Paper [0 at 10-13 (Apr. 15, 2021) (finding multiple references

cumulative of those cited in IDS during prosecution because previously presented

references taught same features as asserted art); see also Gardner Denver, Inc. v.

Utex Indus., inc., (PR2020-00333, 2020 WL 4529832, at *5-6 (Aug. 5, 2020)

(same).

As discussed, Dixon was submitted to the Office in an IDS that was

considered by the Examiner. Ex. 1017, 121, and 168. Therefore, the Office was

presented with art that was “substantially the same as” Heier-2009,
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3. Regeneron (30-April-2009)

Although Regeneron (30-April-2009) was not previously presented to the

Office, it is cumulative of Regeneron (20-December-2010), which was submitted

to the Office in an LDS and marked considered by the Examimer. Ex. 1017, 122,

169.

Petitioner alleges that Regeneron (30-April-2009) teaches the dosing

regimen of the COPERNICUStriai. Pet., 3 7,50. Regeneron (20-December-

2010), which was submittedto the Office, also discloses the dosing regimen of

COPERNICUS. Ex. 2042, 2. The following table compares the Regeneron (20-

December-2010) disclosure of the COPERNICUSdosing regimen to the

Regeneron (30-April-2009) disclosure relied upon by Petitioner in its Grounds:
 

 
   Bx 2082ep oe

“Patients in the COPERNICUS...
| studfy] receive six monthly injections of
| either VEGF Trap-Eve at a dose of 2mg
| or sham injections. ... At the end ofthe
| initial six months, all patients randomized
| to VEGFTrap-Eye are dosed on a PRN
_ (as needed)basis for another six months.”

  Iintravitreal injections of eitherVEGF
Trap-Eye at a dose of 2 milligrams
(mg) or sham control injections... At |
the end of the initial 6 months, all

patients will be dosed on a PRN (as
needed} basis for another 6 months.” |

u
 

As with Heter-2009 and Dixon, supra, Petitioner does not identify any3 3 ry et

material differences between Regeneron (30-April-2009) and Regeneron (20-

December-2010). Thus, because Regeneron (20-December-2010) is cumulative of

Regeneron (30-April-2009), substantially the same art was previously presented to

the Office.
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4, Mitchell

While Mitchell was not previously presented to the Office, Mitchell is

cumulative of Dixon, which, as discussed supra, was provided to the Office in an

IDS and considered by the Examiner during the prosecution of the “069 Patent,

Ex. 10617, 121, and 168.

Petitioner asserts that both Mitchell and Dixon “teach anti-VEGF regimens

forAMD employing an initial dose (weck 0), one or more secondary doses

administered four weeks after the immediately preceding dose (weeks 4 and8) -

for a total of three loading doses, and tertiary PRN dosing.” Pet., 81. Petitioner

identifies no material differences between Mitchell and Dixon. Thus, because

Mitchell 1s cumulative of Dixon, which was provided to the Office in an [DS and

considered by the Exammier, substantially the same art as Mitchell was previously

presented to the Office. See NXP USA, 2020 WL 4805424, at *4-5; see also

Evergreen Theragnostics, PGR2021-00003, Paper 10 at 10-13; Gardner Denver,

2020 WL. 4529832 at *5-6.

5. "788 Patent and Dix

Petitioner argues that the °758 Patent and Dix each purportedly “disclose

the VEGF Trap-Eve sequences....” Pet., 62 1.23. When a continuation-in-part

application of an asserted reference (1) mcludes the same disclosure as the

disclosure in the asserted reference upon which the Petitioner relies, and (2) was

provided to theExammmerin an IDS, the Board has determined that substantially

the same reference was presented to the Office. Boragen, Inc. v. Syngenta

4
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Participations AG, JPR2020-00124, 2020 WL2206972, at *8 (May 5, 2020).

Here, Regeneron provided a continuation-in-part of the °758 Patent, United

States Patent Application Publication No. 2006/0058234 (Ex. 2009) (the °234

Application”) to the Office in an TDS and the Examiner marked it considered

during prosecution of the "069 Patent. Ex. 1017, 66, and 112. The °234

Application contains the same amino acid sequence that Petitioner identifies as the

VEGF Trap-Eye sequence in the °758 Patent and Dix. Compare Ex. 2009, SEQ

TD No. 7 with Ex. 1010, Figs. 24A-C. The °758 Patent and the °234 Application

both identify this sequence as “VEGFRIR2-FceACI,” Ex, 1010, 10:15-17; Ex.

2009, [0023]. Accordingly, the °758 Patent is substantially the same as the “234

Application, which was considered by the Examiner during original prosecution.

Dropworks, fne. v. Univ. ofChi., IPR2021-00100, Paper 9 at 13-14 (May14,

2021); NXP USA, 2020 WL 4805424 at *3-5: Gardner Denver, 2020 WL

AS29832, at *5-6.

Although Dix was not previously presented to the Office, Dix is cumulative

of the °234 Application. Petitioner asserts that Dix discloses “the VEGF Trap-Eye

sequences otherwise knownto skilled artisans,” Paper | at 61 0.23, yet itis

indisputable that the °234 Application discloses the exact same amino acid

sequence as Dix. Compare Ex, 2009, SEQ TID NO. 7 wit# Ex. 1033, SEQ ID NO.

3. As discussed, the °234 Application was provided to the Office in an IDS and

marked considered by theExaminer. Ex. 1017, 66, and 112. Thus, substantially

15
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the same art as Dix was previously presented to the Office. See NYP C/SA, 2020

WL 4805424, at *4-5; see also Dropworks, inc, 1PR2021-00100, Paper 9 at 13-14,

Gardner Denver, 2020 WL 4529832 at *5-6.

B. Petitioner Fails to Argue that the Examiner Erred in a Manner
Material to Patentability (Becton, Dickinson Factors (c}, (e), and
(#))

Because the same or substantially the same art was previously presented to

the Office, Petitioner must showthat the Office erred in a manner material to the

patentability of the Challenged Claims. “An example of a material error may

include misapprehending or overlooking specific teachings of the relevant prior

art where those teachings impact patentability of the challenged claims.”

Advanced Bionics, LLC vy. MED-ETLElektromedizinische Gerate GmbH, TPR2019-

01469, 2020 WL 740292, at *3.n.9 (Feb, 13, 2020). “Lf reasonable minds can

disagree regarding the purported treatment of the art or arguments, it cannot be

said that the Office erred in a manner material to patentability.” /d. at *3.

Petitioner never once alleges that the Examiner committed anyerror;

indeed, the word “error” appears nowhere in the Petition. Nor does Petitioner

allege that the Examiner overlooked or misapprehended something during

prosecution. The Board has repeatedly determined that a petitioner’s failure to

allege material erroris a sufficient basis to determine that the petitioner did not

carry its burden as to step two. Eig. ABS Global, 1PR2021-00306, Paper 13 at 13->

14 CEW]here Petitioner has made no allegation of material error beyond the
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allegation that the Examinerdid not apply the [asserted] reference andhas not

pointed out any specific disclosure from [ithe asserted reference] that was

overlooked by the Office, we agree with Patent Owner that Petitionerfails to

demonstrate material error”); Sony Interactive Eni. LLC v. Terminai Reatity, Lac.,

TPR2020-00711, 2020 WL 6065188, at *5 (Oct. 13, 2020} (Sony[Petitioner] was

provided the opportunity to provide explanation [of material error], but Sony was

silent in this regard.... Accordingly, Becton, Dickinson Factor(e) favors

exercising our discretion to deny mstitution.”).

Because substantially the same art was previously presented to the Office

and was considered by the Examiner, and Petitioner fails to demonstrate that the

Examiner cormmitted an error material to the patentability of the Challenged

Claims, the Board should exercise its discretion and denyinstitution under

§ 325(d).

IV. THE BOARD SHOULD DENYINSTITUTION BECAUSE

PETITIONER FAILS TO MAKE ITS THRESHOLD SHOWING

THAT AT LEAST ONE CHALLENGED CLAIMIS

UNPATENTABLE

For the reasons discussed below, Petitioner fails to “demonstrate that there

is a reasonable likelihood that at least one of the °069 Patent clamsts

unpatentable for Grounds | through 5, and thus, denial of the petition is

warranted. 35 U.S.C. § 314{a).
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A. Grounds 1-5: Petitioner Fails to Establish the “Assessed by a
Physician” Limitation Is Anticipated or Obvious

Eachof the Challenged Claims requires “each tertiary dose” to be

“administered on an as-needed/pro re nata (PRN) basis, based on visual and/or

anatomical outcomes as assessed by a physician or other qualified medical

professional” Ex. 1001, 50-53 (emphasis added). As explained below, this

limitation is a positive limitation that should be afforded patentable weight.

Consequently, Petitioner fails to satisfy its burden of proof to establish that the

“assessed by a physician” limitation is disclosed expressly or inherently in any of

the references relied upon in anyof its grounds. Additionally, using Petitioner's

definition of the POSA,Petitioner fatis to establish that Heier-2009, Dixon or

Regeneron (30-April-2009) is enabled.

1. Claim Construction

Petitioner’s challenge should be disposed of under 35 U.S.C. § 315.

However, should the Board consider it necessary to decide whether Petitioner

satisfied its threshold burden under 35 U.S.C. § 314, Regeneronrespectfully

submits that “assessed by a physician or other qualified medical professional” is a

positive limitation of the claim that should be afforded patentable weight.

For purposes ofthis Preliminary Response only, Regeneron has used

Petitioner’s definition of the person of ordinary skill in the art (SPOSA™). Pet., 9.

Regeneron reserves the right to propose another definition if this LPR is instituted.

Petitioner also proposes a construction for “tertiary dose” and argues that

18
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the preamble “A method for treating an angiogenic eye disorderin a patient” is

not a positive limitation of the claim. Pet., 13-23. While Regeneron disagrees

with Petitioner’s proposed constructions, Regeneron does not advance clan

construction positions for these terms at this time because construction of these

terms is not necessaryto resolve the arguments presented in this POPR. See Nidec

Motor Corp. v. Zhongshan Broad Ocean Motor Co., 868 F.3d 1013, 1017 (Fed.

Cir. 2017) (explaming it is only necessaryto “construe terms ‘that are in

controversy, and only to the extent necessaryto resolve the controversy””).’

Petitioner likewise proposes constructions for (1) “4 weeks” and “Pro re

Nata (PRNY’; and 2) “VEGFR1 Component,” “VEGFR2 Component” and the

“Multimerization Component.” Pet., 18-19. Again, Regeneron does not advance

claim construction positions for these terms because construction ofthese terms 1s

“If the Board decides to construe “method oftreating” or “tertiary dose” in this

TPR,it should do so consistently with the constructions Regeneron has proposed in

its contemporaneously filed Preliminary Response in IPR2021-00881 relating to

the “338 Patent, since the 069 Patent was filed as a continuation fromthe °338

Patent. See [PR2021-00881, Paper 10, at 31-37; see Samsung Elecs. Co. v. Elm

308 fnnovations, LLC, 925 F.3d 1373, 1378 (Fed. Cir. 2019) (Where multiple

patents derive from the same parent application and share many common terms, we

must interpret the claims consistently across ail asserted patents.”).

19
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not necessary to resolve the arguments presented in this POPR. Nidec, 868 F.3d at

1017. Regeneron reserves the right to propose other constructions of these and

other terms if this TPR is instituted.

a. “Based On Visual and/or Anatomical Outcomes as

Assessed by a Physician or Other Qualified Medical
Professional”

Eachof the Challenged Claims requires “wherein eachtertiary dose is

administered on an as-needed/pre re natu (PRN) basis, based on visual and/or

anatomical outcomes as assessed by a physician or other quaiified medical

projessional.”” Ex, 1001, 21:42-60 (emphasis added). In the context of its Ground

5 obviousness argument, Petitioner argues “[tthe ‘assessed by a physician’

limitation is a pure mental step not entitled to any patentable weight.” Pet., 65

(citing King Pharms., 616 F 3d at 1278). However, as discussed below, “assessed

by a physician” is a positive limitation of the claim that should be afforded

patentable weight. Thus, Petitioner's “mental step” argument fails.

“As Assessed by a Physician” Is a Positive
Limitation of the Claim

The phrase “as assessed by a physician or other qualified medical

professional” is part of a wherein clause that recites as-needed/pro re nata (PRN)

administration of each tertiary dose. Petitioner dees not dispute that this wherein
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clause is a positive limitation ofthe claim, nor can it.) The limitation “wherein
2

each tertiary dose is administered on an as-needed/PRN basis...” supplies the

frequency for administration ofthe tertiary dose, as shown below.

Claim | recites:

A methodfor treating an angiogenic eye disorder in a patient, said

method comprising sequentially administering to the patient a

single mitial dase of a VEGFantagonist, followed by one or more

secondary doses of the VEGF antagonist, followed by one or more

tertiary doses of the VEGF antagonist:

wherein cach secondary dose is administered 2 to 3 weeks after

the immediately preceding dose;

wherein each tertiary dose 1s administered on an as-needed/prore

nata (PRN) basis, based on visual and/or anatomical outcomes as

assessed by a physician or other qualified medical professional,

Ex. 1001, 21:41-60 (emphasis added).

[t is well-established that a “wherein” clause that provides structure or acts

that are necessary to define the inventionis a positive limitation of a claim. See

Hoffer v. Microsofi Corp., 405 F.3d 1326, 1329-30 (Fed. Cir. 2005) Cinding

clause limiting where it “is more than the intended result of a process step,” “Is

> Indeed, Petitioner specifically identifies this wherein clause as a limitation of the

claim for claim mapping purposes. SvePet., 48.

24
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part of the processitself,” and is an “integral part of the invention”). Moreover,

the claim language makes clear that “assessed by a physician” is part of the

process for determining the frequencyof tertiary dose administration. [t provides

the timime of the administration ofthe tertiary dose by defining how(i.¢.,

assessinent of visual and/or anatomical outcomes) and by whom(.e¢., physician or

qualified medical professional) that determination is made.

(i)4Phe “Mental Steps” Doctrine Does Not Apply

Petitioner cites King Pharmaceuticais, Inc. v. Kon Labs, Inc., 616 F.3d 1267

(Fed. Cir. 2010), to argue that the phrase “assessed by a physician”is purely a

mental step. Pet.,65. However, King Pharnis. and the mental step doctrine —~-an

extension ofthe printed matter doctrine — do not applyto the “assessed by a

physician” limitation.

In King Pharms., the court considered whether “an otherwise anticipated

method claim becomes patentable because it includes a step of ‘informing’

someone about the existence of an inherent property of that method.” Jd. at 1278.

Employing a § 101 analysis, the court held that the “informing”limitation was

insufficient to transform or render patent eligible an otherwise invalid claim. /e.

at 1279 (finding that the ‘informing’ limitation “in no way depends onthe

{method], and the [method| does not depend on the [‘informing’ limitation]”).

Here, in contrast, to satisfy the claimed methods, the administration ofthe

tertiary dose on a PRN basis must be based on the physical acts of assessing

22
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visual and/or anatomical outcomes by a physician or other qualified medical

professional. Disclosure of the visual or anatomic outcomes alone without

disclosure of whe is making the assessment to determine whether and whento

administer a tertiary dose is not a disclosure of the entire limitation or step. This

limitation is a physical, active, and necessarystep in the claimed method of

treatment, carried out specifically by a physician or trained medical professional.

It is not an informational or instructional step, but rather a limutation thatis

inexorablylinked to the step of administering one or more tertiary doses. Thus,

King Pharms. and the printed matter/mental step doctrine do not apply.

Indeed, even under a patent cligibility analysis, because the “assessed by a

physician” limitation transforms the “tertiary dose” limitation, it is entitled to
mp/i

patentable weight. Xing Pharms., Inc., 616 F.3d at 1277-78 (noting in dictathat

the machine-or-transformation test remains a useful tool to determine whether

processes are patent eligible); Vanda Pharms. Inc. vy. W.-Ward Pharms. Int'l Ltd,

887 F.3d 1117, 1136 Hed. Cir. 2018) (affirming patentability of claims directed to

a specific method of treatment for specific patients using a specific compound at

specific doses to achieve a specific oulcome), see also C R Bardinc. v.

AnginDynamics, Iac., 979 F.3d 13722, (388 (Fed. Cir. 2020) (holdingasserted

claims directed to “method of performing a power injection procedure”for

vascular access ports were patent eligible under § 101 because the claims as a

whole were not solely directed to printed matter).

ho ta?
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Because the “as assessed by a physician or other qualified medical

professional” is a necessary part of a positive limitation of the claim, it is entitled

to patentable weight.

2. Grounds 1-4: Petitioner Fails to Establish that Heier-2009,
Dixon or Regeneron (30-April-2009) Inherently or
Expressly Discloses the “Assessed by a Physician or Other
Qualified Medical Professional” Limitation (All Challenged
Claims)

Petitioner asserts that Heier-2009 (Ground1), Dixon (Ground 2 and 4) and

Regeneron (30-Apnil-2009) (Ground 3) anticipate the Challenged Claims.

Anticipation requires “each and every claimlimitation [fo be] found either

expressly or inherently in a single prior art reference.” King Pharms., 616 F.3dat

1274 (quotations omitted). Petitioner fails to showthat Heier-2009, Dixon or

Regeneron (30-April-2009} discloses the “assessed by a physician or other

qualified medical professional” limitation either expressly or inherently. Rather,

Petitioner simply ignores this portion of the wherein limitation for purposes of

anticipation and thus fails to makeits threshold showing of anticipation for any of

the Challenged Claims, as shown below.

a. Heier-2009 (Ground 1)

Petitioner relies on the following passage m Heier-2009 as allegedly

pndisclosing the “assessed by a physician or other qualified medical professiona

limitation:
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Patients with neovascularAMD were randomlyassigned to

receive monthly intravitreal injections of VEGF Trap-Eye 0.5 mg

or 2.0 me... for an initial 3-mnonth fixed-dose period, after which

they received the same doses on [a PRN] basis at monthlyvisits

out to | year.

Pet., 48 (citing Ex. 1020, 45). Heier-2009 fails to expressly disclose a method

where the administration is “based on visual and/or anatomical outcomes as

assessed by a physician or other qualified medical professional.” Indeed,

Petitioner never argues that this limitation is disclosed, either expressiy or

inherently, in Heier-2009.

Instead, Petitioner -~ without making these same arguments in its Petition

— relies on bare citations to its expert’s declaration. Pet., 48 (citing Ex. 1002,

7i21). Specifically, Dr. Albini opines without support that “to determine the need

for an injection af cach visit during the trial, a physician or other qualified medical

professional would have to make an assessment, and that would have been well

understood by persons of ordinary skill in the art to include visual and/or

anatomucal outcomes, such as visual acuity and retinal swelling measurements.”

Ex. 1002, 4121.

As an initial matter, the Board should disregard Dr. Albini’s opinions since

Petitioner fails to argue, let alone establish, within the four corners of its Petition

that all lamitations of the claims are anticipated based on the disclosure of Dixon,

Heier-2009, and/or Regeneron (April-30). Microsoft Carp. v. Bradium Techs.

ho ay
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LLC, IPR2015-01435, Paper 15 at 29 (Dec. 23, 2015) CTWe will not consider

arguments that are not made in the Petition but are instead incorporated by

reference to the cited paragraphs and claim charts of[the petitioner's Expert]

Declaration.””); Cisco Svs., Inc. v. C-Cation Techs., LLC, IPR2014-00454, Paper

12 at 7-10 (Aug. 29, 2014) (“[the Board] will not consider arguments that are not

made in the Petition, but are instead incorporated by reference to the cited

paragraphs and claims charts of [petitioner's expert|”).

In any event, because Dr. Albini’s opinion at paragraph 121 is wholly

unsupported by any underlying facts, the Board should notcredit his testimony.

See, e.g., Practice Guide at 40-41 (eiting Rohm & Haas Co. v. Brotech Corp. , 127

F.3d 1089, 1092 (Fed. Cir. 1997)); Merck Sharp & Dohme Corp. v. Wyeth LIC,

[PR2017-01211, Paper 9 at 13-14 (Oct. 20, 2017) (explaining that “[o|ne’s

expertise, even when draped with a skilled] Jartisan veil, does not entitle a naked

opinion to much weight”).

De. Albini asserts that Herer-2009 discloses “several measures that

physicians were to use in assessing patients for PRN dosing.” Ex. 1002, {121

(citing Ex. 1020, 45); Ex. 1006, 1576). However, the enfy discussion of these

measures —-- 1.€., best corrected visual acuity CBCVA”) and retinal thickness

in Heier-2009 relates to the l-year outcomes of the clinical trial, nef PRN re-

treatmentcriteria. Ex. 1020, 45 (“At I year, for all treated groups combined

(n=157), there was a significant improvement in BCVA from baseline (mean

26
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improvement 5.3 letters;P<.0001)....” and “Patients receiving imitial monthly

doses of VEGF Trap-Eye achieved mean decreases in retinal thickness vs baseline

at | year.”). Thus, Heter-2009 does not disclose that PRN dosing in the clinical

trial was “based on visual and/or anatomical outcomes as assessed by a physician

or other qualified medical professional,” as the Challenged Claims require.

Consequently, Petitioner fails to establish that Heier-2009 anticipates,

expressly or inherently, the recited limitation “based on visual and/or anatomical

outcomes as assessed by a physician or other qualified medical professtonal.”

b. Dixon (Ground Z and 4)

In Ground 2, Petitioner relies on the following passage im Dixon with

respect to the “assessed by a physician or other qualified medical protessional”

limitation:

Following this fixed dosing period, patients were treated with the

same dose of VEGF Trap-Eye on a p.rn. basis. Criteria for re-

dosing inclided an increase in central retinal thickness ... a loss

of > 5 EPTDRSletters im conjunction with recurrent fluid by OCT,

persistent fluid as indicated by OCT, newonsetclassic

neovascularization, newor persistent leak on FA or new macular

subretinal hemorrhage.

Pet., 48 (citing Ex. 1006, 1576).

But Dixon provides no disclosure of whe is assessing the disclosed

retreatment criteria, and Petitioner has not argued, iet alone made any showing

27
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that this is inherent in Dixon. Moreover, since Petitioner’s definition of the POSA

includes, iter alia, a person with “an advanced degree, such as an M.D. er

Ph.D... . with practical academic or medical experience,” (Pet., 25) the POSA

need not be “a physician or other medical qualified medical professional.”

Consequently, it cannot be assumed and is not necessarily the casethat a

“physician or other qualified medical professional” assessed the disclosed

retreatment criteria in Dexon.

In Ground 4 (anticipation), Petitioner relies upon Dixon’s disclosure of the

VIEWdosing regimen, which is three monthly loading doses, followed by

monthly or every eight-week maintenance dosing. Dixon’s disclosure of the

VIEWdosing regimen does not disclose the claimed PRN dosing regimen.* As in

Ground 2, Petitioner again utterly ignores its burden to establish that the cited

references disclose expressly or inherently the requirementthat “a physician or

otherwise qualified medical professional” assesses the visual and/or anatomic

outcomes to determine whether or when to administer a tertiary dose. Thus,

Petitioner fails to carry its burden to showthat Dixon anticipates the Challenged

Claims (Ground 2) or renders them obvious (Ground 4).

* Petitioner asserts that Regeneron, during prosecution, equated the cight-week

dosing in VIEWwith the claimed PRN dosing. Pet., 54-55. Patent Gwnerdid not.

See Section TV.C.L., supra.
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Cc. Regeneron (30-April-2009) (Ground 3)

Petitioner relies exclusively on the following passage in Regeneron (30-

April-2009) with respectto the “visual and/or anatomical outcomes as assessed by

a physician or other qualified medical professional” limitation:

Patients in both studies will receive 6 monthlyintravitreal

mjections .... At the end of the initial 6 months,all patients will

be dosed on a PRN (as needed) basis for another 6 months.

Pet., 51 (citing Ex. 1028, 1).

But this passage provides no disclosure of anyretreatment criteria (e.¢.,

“visual and/or anatomical outcomes”) or wée is assessing such retreatment

ertteria. And the Petition makes no attempt to establish that the requirement that

the PRN administration is based on “visual and/or anatomical outcomes” by “a

physician or other qualified medical professional”is disclosed expressly or

inherently by this passage in Regeneron (30-April-2009}). Thus, Petitioner fails to

carry its burden to showthat Regeneron (30-April-2009) anticipates the

Challenged Claims.

3. Under Petitioner’s Definition of the POSA, Petitioner Fails
te Showthat Heier-2009, Dixon, or Regeneron (30-April-
2009} Is Enabled

Anticipatory references must be enabling. /m re Morsa, 713 F.3d 104, 110

(Fed. Cir. 2013). For purposes of §102, a prior art publication is enabling if

“whether a person of ordinary skill in the art could make or use the claimed

invention without undue experimentation.” /d.; Klan Pharms., Ine. v. Mayo

29

US 16998442325

Celltrion Exhibit 1014

Page 274



Celltrion Exhibit 1014 
Page 275

Found. for Med. bduc. & Rsch., 346 F.3d 1051, 1055 (Fed. Cir. 2003) (remanding

to district court fo determine whether asserted prior art reference was enabled).

As noted above, the Challenged Claims require that each tertiary dose is

administered as-needed/PRN “based on visual and/or anatomical outcomes as

assessed by a physician or other qualified medical professional.” Ex. 1001, 21:50-

53, Petitioner defines the POSA to include, inter alia, a person with “an advanced

degree, such as an M.D. or PhD. (or equivalent, or less education but considerable

professional experience in the medical, biotechnological, or pharmaceutical field),

with practical academic or medical experience.” Pet., 25. Petitioner’s POSAis,

by definition, not “a physician or other medical qualified medical professional.”

Petitioner fails to showthat this POSA, which expressly includes individuais

without medical training, could have used the disclosure of Herer-2009, Dixon or

Regeneron (30-April-2009) to practice the claimed method without undue

experimentation.

Indeed, the Petition provides no explanation for howan individual with a

Ph.D. and “practical academic” experience would be able to assess visual and/or

anatomic outcomes, let alone howsuch a person would use that mformation to

determine whether or when to administer a tertiary dose to carry out the claimed

method without undue experimentation. And Herer-2009, Dixon, and Regeneron

(30-April-2009) provide no guidance in that regard. In addition, Heier-2009 and

Regeneron (30-April-2009) also provide no guidance on specific re-treatment

30

US 16998442325

Celltrion Exhibit 1014

Page 275



Celltrion Exhibit 1014 
Page 276

criteria. Petitioner provides no evidence to suggest that a Ph.D -trained individual

with no clinical training or experience would be qualified to assess visual and/or

anatomical outcomes, even with the disclosure of retreatment criteria, let alone

qualified to make assessments or decisions about whether or when to administer a

tertiary dose. Thus, applying Petitioner’s definition of the POSA, Petitioner fails

to establish that Heier-2009, Dixon and Regeneron (30-April-2009) would have

enabled the POSA to practice the claimed mvention without undue

experimentation.

4. Ground 5: Petitioner Fails to Satisfy Its Burden that the
“Assessed by a Physician or Other Qualified Medical
Professional” Is Obvious (All Challenged Claims)

Tn Ground 5, Petitioner argues “[tjhe ‘assessed by a physician’ limitationis

a pure mental step not entitled to any patentable weight.” Pet., 65 (citing Ainge

Pharms., 616 F.3d at 1278). While Petitioner cites to retreatment criteria

disclosures of Mitchell and Dixon, it fails to identify any disclosure regarding who

is assessing the retreatment criteria. Pet., 65. Just as in Grounds 1-4, Petitioner

does nat identify any express or inherent disclosure of this limitation. Thus,

Petitioner fails to carry its burden in showing that Dixon renders the Challenged

Claims obvious.

BR.«6Grounds 1-4 (& 102 Anticipation): Petitioner Fails te Establish that
the Disclosure of “VEGF Trap-Eye” in Heier-2009, Dixon, or
Regeneron (30-April-2009) Anticipates the Recited Amimo Acid or
Nucleic Acid Sequences

Petitioner asserts that Heier-2009 (Ground 1), Dixon (Grounds 2 and 4), and

3h
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Regeneron (30-April-2009} (Ground 3) anticipate the Challenged Claims.

Anticipation requires “each and every claim limitation [to be] found either

expressly or inherently in a single prior art reference.” King Pharms., 616 F.3d at

1274 (quotations omitted).

Petitioner’s anticipation argument relies on its unproven assumption that

“VEGF Trap-Eye” was known in the art to possess the same amino acid sequence

as aflibercept. However, none of Petitioner’s cited references discloses the amino

acid sequence of “VEGF Trap-Eye.” Petitioner must establish that the amino acid

sequence of “VEGF Trap-Eye” was knownto be the same as the amino acid

sequence of aflibercept to show inherent anticipation of the amino acid and

nucleic acid limitations of claims | and 14, respectively.

Petitioner’s anticipation Grounds 1-4 should be rejected because Petitioner

fails to establish that “VEGFTrap-Eye” was knownin the art to have the amino

acid sequence of SEQ 1D NO:2 or to be encoded bythe nucleic acid sequence of

SEQ ID NO:

1. Petitioner Fails te Establish that “VEGF Trap-Eye” Was
Knownin the Art to Correspond to SEQ TD NO: 2 (Claims
land 8-11}

Claim 1 and its dependentclaims require the administration of a VEGF

antagonist comprising amino acids 27-457 of SEQ [ID NO:2. Ex, 1001, 21:54-60.

Because Heier-2009, Dixon, and Regeneron (30-April-2009) do not expressly

disclose any sequence information for “VEGF Trap-Eye,” Petitioner argues that

32
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references to “VEGFTrap-Eye” in Heier-2009, Dixon and Regeneron (30-Apmnil-

2009) inherently constitute such disclosure based on sequence information present

in various other references.

But Petitioner has not identified aay prior art that discloses the amino acid

sequence for “VEGFTrap-Eye.” Therefore, Petitioner argues that Heier-2009,

Dixon, and Regeneron (30-April-2009)’s use ofthe term “VEGFTrap-Eye”

would have been understood bythe POSAto refer to aflibercept — and onlyto

aflibercept —— and that aflibercept’s amino acid sequence was well-knownin the

art. Pet., 48-49, 52

Petitioner's burden to demonstrate inherent anticipation is exacting, and

Petitioner does not come close to meeting it here. The prior art’s use ofthe term

“VEGF Trap-Eye” was inconsistent, and Petitioner fails to showa clear or

uniform understanding that “VEGF Trap-Eye” was just another name for

“aflibercept” in the art. Continental Can Co. USA v.Monsanto Co., 948 F.2d

1264, 1268 (Fed. Cir. 1991) (To establish inherency, the extrinsic evidence “niust

make clear that the missing descriptive matter is necessarily present ... and that it

would be so recognized by persons of ordinary skill.) (emphasis added).

However, Petitioner ignores evidence that the POSA would weft have

understood that “VEGF Trap-Eye” and aflibercept necessarily have the same

amino acid sequence, such as evidence discussed below showime different

molecular weights “VEGF Trap-Eve” and “aflibercept”, and inconsistent
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descriptions of “VEGFTrap,” “VEGFTrap-Eye,” and “ailibercept” in the art.

Consequently, Petitioner fails to show that the POSA would have understood

“VEGF Trap-Eye” to necessarily have the same amino acid sequence as

aflibercept and, as a result, that SEQ ID NO:2 was inherently disclosed by Heier-

2009, Dixon, or Regeneron (30-April-2009).

a. Petitioner and Its Expert Repeatedly Equate
“Aflibercep?” with All Variations of “VEGFTrap”

Petitioner relies on disclosures in Heier-2009, Dixon and Regeneron (30-

April-2009) that reter to admmustration of “VEGF Trap-Eye”as anticipating the

claimed sequence information. But these references do not disclose the amino

acid sequence of “VEGF Trap-Eye” and none of Petitioner’s cited references

states that “VEGFTrap-Eye” and aflibercept have an identical amino acid

sequence.

The full extent of Dixon’s disclosure regarding the molecular characteristics

of “VEGFTrap-Eve”is that “VEGFTrap-Eye”is “a fusion protemofbinding

domains of VEGF receptors-1 and -2 attached to the Fe fragment of human IgG.”

Ex. 1006, 1576. Nothing more is provided that would allow the POSAto

differentiate Dixon’s “VEGF Trap-Eye” from any other protein comprising an

HVEGF-R1 domain 2, AVEGE-R2 domain 3, and a human Fe region. For

example, Dixon does not specify which amino acids of the VEGFreceptor-1 or

receptor-2 domains are included in “VEGF Trap-Eye,” and Dixon does not

specify which amino acids of which Fc domain form “the Fe fragment” of “VEGF
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Trap-Eye.” As explained below,this is not a disclosure of VEGF Trap-Eve’s

aming acid sequence.

Petitioner relies heavily on a statement in Dixon that “VEGF Trap-Eye” and

aflibercept (the oncology product) share a “molecular structure.” Ex. 1006, 1575.

But Dixon does not state that “VEGF Trap-Eye” and aflibercept have an identical

amino acid sequence. And Petitioner provides no evidence that a shared

“molecular structure” indicates an identical amino acid sequence.” Indeed, in the

inmediately preceding paragraph, Dixon discloses that: “Structurally, VEGF

Trap-Eye is a fusion protein of key binding domains of human VEGFR-1 and -2

combined with a human [eG Fe fragment (Fig. 1)” Ex. 1006, 1575. Dixon’s

Figure 1 shows a stylized version of VEGF receptors 1 and 2 and the binding

domains that lead to the creation of a VEGF Trap molecule. /d at 1576. Thus,

Dixonitself suggests that the “molecular structure” ofVEGF Trap-Eye mayrefer

to amore general selection and arrangement of receptor binding domains andan

Fe region, not a precise amino acid or nucleic acid sequence.

Heter-2009 and Regeneron (30-April-2009) provide even less information

* A protem molecule has multiple levels of“structure:” primary(the amino acid

sequence), secondary (spatial arrangement of adjacent amino acid residues),

tertiary (overall three-dimensional structure), and quaternary (arrangement of

several protein chains or subunits). Ex, 2010, 15-16.
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regarding the nature of “VEGF Trap-Eye” than Dixon. Heier-2009 simply states:

“VEGFTrap-Eve is a purified formulation of VEGF Trap, a vascular endothehal

growth factor (VEGF) receptor fusion protein that binds all forms of VEGF-A.”

Ex, 1020, 44-45 (Fig. 1). Likewise, Regeneron (30-April-2009) states “VEGF

Trap-Eye is a fully human, soluble VEGFreceptor fusion protein that binds all

forms of VEGF-A along with the related Placental Growth Factor (PIGF).

Investigational VEGF Trap-Eye is a specific blocker of VEGF-A and PIGF that

has been demonstrated in preclinical models to bind these growth factors with

greater affinity than their natural receptors.” Ex. 1028, 1.

Given the absence of any sequence disclosure in Dixon, Heier-2009 and

Regeneron (30-April-2009}, Petitioner tries to connect the dots by arguing that

“VEGF Trap-Eye”and “aflibercept” were different names for the very same

protein: “Aflibercept, VEGF Trap, VEGF Trap-Eye, VEGF-TrapRIR2, and

AVEO0O05 are simply different names for the seme molecule.” Pet., 26 (emphasis

added); Ex. 1002, 439. However, by equating “VEGFTrap Eye” with all

variations of “VEGF Trap” nomenclature, inchiding VEGF Trap names that were

knownin the art to refer to a genus of proteins, Petitioner and Dr. Albin only

underscore the uncertainty confronting the POSAregarding the identity and

sequence of “VEGF Trap-Eve.”

Not only does Petitioner fail to meetits burden, but it also fails ta consider

evidence that wouldsignal to the POSA that “VEGF Trap-Eye” was usedto
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describe many different fusion proteins. For example, “VEGF Trap” was known

in the art to encompass a genus of engineered fusion proteins, each having a

different amino acid sequence. Holash 2002 e¢ al. describes several different

Regeneron-developed VEGF-Traps (e.g., VEGF Trapparenta,VWEGF-Trapasi,

VEGF-Trapas2, VEGF Traprig?). Ex. 1004, 11394. Notably, Holash never uses

the term “VEGF Trap-Eye”(or aflibercept) for any of theVEGFTrap fusion

proteins it describes. /@ And none of VEGF Trapparcata, WEGF-Trapasi, VEGF-

Trapan2 satisfies the sequence limitation of the Challenged Claims. Thus, the

POSA would have known of numerous Regeneron “VEGF-Trap” molecules,

including manythat do not comprise SEQ [D NO:2.

To succeed on its inhereney theory, Petitioner must establish that “VEGF

Trap-Eye” as disclosed by Dixon and understood by the POSA as ofthe priority

date necessarily referred to a single protein (aflibercept) having the amino acid

sequence of SEQ ID NO:2.° Yet, Petitioner equates “aflibercept” with various

 

© Petitioner relies on Regeneron’s PTE Application (Ex. 1024), filed nearly a year

after the priority date, to connect “VEGFTrap-Eye”to “aflibercept” (Pet., 15), but

the meaning of “VEGF Trap-Eye” must be understood as the POSA would view

the term as of the priority date without reference to how the term mayhavelater

changed. See Schering v. Amgen, 222 F.3d 1347, 1354 Fed. Cir. 2000) (holding a

term is to be understood based on knowledge in the art as of the priority date, even
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names that connoted an entire class of molecules, Petitioner has not and cannot

establish that the POSA understood that “VEGF Trap-Eve” necessarily possessed

the same amino acid sequence as aflibercept.

b. Petitioner Faiis teAddress Uncertainty imthe Art as
to the Amino Acid Sequence of “VEGF Trap-Eye”

As of the priority date, the POSA would have been aware of inconsistent

reports in the lterature regarding the molecular weight of “VEGF Trap-Eye.” For

example, a 2009 publication reports that “VEGFTrap-Eye?4is a 110-kDa

recombinant protem,” while a 2010 publication reports that “VEGF Trap-Eye

(Regeneron Inc.) is a 115-kDa recombinant fusion protein.” Ex. 1075, 403; see

also Ex, 2011, 667 (VEGFTrap, a 110 ADa soluble protein....°), cf, Ex, 2012,

49 and Ex. 2013, 144 (VEGFTrap is a 115 kDa recombinant fusion protein....”)

{emphases added).

Conversely, the molecular weight of aflibercept was routinely reported as

Li5 kDa. See e.g, Ex. 2014, 596 C... aflibercept is a soluble fusion protein .... Its

molecular weight is 175 ADa...”) (emphasis added), Ex. 2015, [0003] and [0010]

(explaining that “VEGF Trap”is a chimeric protein with several embodiments and

“has a molecular weight whichis substantially less than that of Avastin 275 &4Da

if it later acquires a diffcorent meaning). Accordingly, the term “VEGF Trap-Eye”

must embrace all possible molecules to which that term referred as of the priority

date.
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for ajlibercept versus 160 kDafor Avastin...”) (emphases added).

The POSA would have understood that differences in protein molecular

weights can reflect differences in the amino acid sequences of proteims.

Specifically, 5,000 Da could equate to a sequence difference of ~42 amino acids

(the average molecular weight of an amino acid is ~110-118 Da). Ex. 2016, 1272;

Ex. 2017, 11. Thus, imlight of a difference of 5,000 Da in the reported molecular

weights of “VEGF Trap-Eye,” the POSA may have understood the term to referto

atamily of fusion proteins with different amino acid sequences having molecular

weights in the range of 110-115 kDa. Or the POSA may have understood “VEGF

Trap-Eye”to refer to two “VEGFTrap” fusion proteins with different amino acid

sequences, one weighing 110 kDa and the other weighing 115 kDa. Or,

alternatively, the POSA may have understood “VEGF Trap-Eye”to refer to a

single protein amino acid sequence, such as the sequence of afliberceptor that of

another protein the class of VEGF Traps. The Petition, however, 1s devoid of

evidence indicating how the POSA would have understood these varying prior art

disclosures regarding the identity of the term “VEGF Trap-Eye.”

In view of this conflicting prior art, Petitioner fails to establishthat the term

“VEGF Trap-Eye” was known to necessarily refer to aflibercept, and to comprise

the amino acid sequence of SEQ ID NO:2. Thus, Petitioner fails to showthat

Heter-2009, Dixon, or Regeneron (30-April-2009) anticipates claims | and 8-11.
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2. Petitioner Fails to Establish that “VEGF Trap-Eye” Was
isnown in the Art to Be Encoded by SEQ ID NO: 1 (Claim
12)

Claim 12 requires that the recited VEGFantagonist is a receptor-based

chimeric molecule encoded by the nucleic acid sequence of SEQ TD NOv1. Ex.

1001, 22:63-66, Petitioner argues that “[b]oth the amino acid and nucleotide

sequences [for VEGF Trap-Eye] were disclosedin the prior art and well knownto

skilled artisans.” Pet., 50 (citmg Ex. 1002, 4€136-37). Yet, neither the amino acid

sequence nor nucleic acid sequence of “VEGF Trap-Eye”is expressly disclosed in

Petitioner's cited art. Moreover, because Petitioner fails to establish that “VEGF

Trap-Eye” necessarily has the amino acid sequence of aflibercept, it also fails to

showthat “VEGF Trap-Eye” is necessarily encoded bythe nucleic acid sequence

of SEQ ID.NOv1.

Petitioner and its expert Dr. Albini argue that Heier-2009 and Dixon

anticipate and that the “nucleotide sequences [of claim 12] were disclosed imthe

prior art and well knownto skilled artisans” based on the °758 patent (Ex. 1010)

and Dix (Ex. 1033). Pet., 50. However, none of these references discloses the

nucleic acid sequence of “VEGF Trap Eye.”

None of Heier-2009, Dixon, or Regeneron (30-April-2009) discloses any

nucleic acid sequence information, let alone the nucleic acid sequence for “VEGF

Trap-Eye.” Theirpeneric disclosures of “VEGF Trap-Eye”oraflibercept, without

correlating those terms to SEQ [ID NO: 1, is insufficient.
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Likewise, Petitioner fails to showthat the nucleic acid sequences disclosed

in the °758 Patent or Dix were known by the POSAto correspond to either

“VEGF Trap-Eye”or “aflibercept.”. The °758 Patent discloses VEGF-binding

construct sequences. Ex. 1010, 10:15-17 (FIG. 24A-24C. Nucleotide (SEQ ID

NO:15) and deduced amino acid sequence (SEQ ID NO:16) of the modified Fitl

receptor termed VEGFRIR2-FceACI(a).”). But the °758 Patent does not correlate

these disclosed nucleic acid sequences to the terms “VEGF Trap-Eye”or

“aflibercept.” Dix also discloses nucleic acid sequences of “VEGF trap proteins”

or “VEGF antagonist” fusion proteins but never identifies these proteins as

“VEGFTrap-Eye”or “aflibercept.” Ex. 1033, [0013]-[0014], [0030].

The mere possibility that “VEGF Trap-Eye”or “aflibercept” could

comprise a nucleic acid sequence meeting the limitation of claim 12 is insufficient

to demonstrate inherency for anticipation. See Amgen, Inc. vy. Alexion Pharms.,

Inc., IPR2019-00739, Paper 15 at 24-25 (Aug. 30, 2019) (rejecting imherent

anticipation where “eculizumab”referred to at least two different proteins in the

prior art, including the unclaimed “Thomas [eG4 isotype eculizumab’).

C. Ground 4: Petitioner Fails to Demonstrate that There Is a

Reasonable Likelihood that at Least One of the Challenged Clams
Is Anticipated or Rendered Obvious by VIEW1/2 as Disclosed in
Dixon

Petitioner's Ground 4 also fails to showthat there ts a reasonable likelihood

that at least one of the Challenged Claims is unpatentable for anticipation or

rendered obvious by VIEW1/2 as disclosed by Dixon (Ground4).
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1. Petitioner Fails to Establish that the 8-Week Dosing Arm of
the VIEWClinical Trial Anticipates the Claimed PRN
Dosing Regimen (All Challenged Claims)

In Ground4, Petitioner argues that Dixon’s disclosure of an 8-week dosing

regimen in VIEW1/2 anticipates the claimed PRN method oftreatment. But

Dixon’s VIEW1/2 disclosure fails to disclose a “tertiary dose” that“is

administered on an as-needed/pro re nata PRINbasis,” as required by each of the

Challenged Claims. Tellingly, Petitioner’s claim chart does not even purport to

rely on Dixon for this limitation. Pet., 55. Instead, Petitioner relies on a tortured

reading of the ‘069 Patent’s prosecution historyto argue that 8-week dosing and

PRN dosing are the same thing. Petitioner’s argumentis both factualiv incorrect

and legally unsound. Because Petitioner fails to showin Dixon’s disclosure a

critical limitation of each of the Challenged Claims, its Ground 4 anticipation

challenge fails. 4dvanced Dispiay Svs., Inc. v. Kent State Univ., 212 F 3d 1272,

1282 (Fed. Cir, 2000) CUnvalidity by anticipation requires that the four comers

of a siigle, prior art document describe every element of the claumed

invention ....7).

Petitioner argues that Dixon anticipates the Challenged Claims ofthe °069

Patent because Dixon discloses a two-part Phase 3 study that “will evaluate the

safety and efficacy of ... 2.0 mg at an 8-week dosing interval (following three

monthly doses).” Pet., 55 (citing Ex. 1006, 1576). But eight-week, fixed dosing

is fot a disclosure ofthe limitation “wherein each tertiary dose is administered on
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an as-needed/pro re nata (PRN) basis.” Because Dixon does not disclose the

claimed dosing regimen, it cannot anticipate the Challenged Claims ofthe °069

Patent. Verdegaal Bros. v. Union Oil Co. ofCai., 814 F.2d 628, 631 (Fed. Cir.

1987) (°A claimis anticipated only if each and every clement as set forth in the

claim is found, either expressly or inherently described, in a single prior art

reference.”}. Petitioner does not satisfy its threshold burden for mstitution of this

IPR.

Petitioner instead premisesits anticipation argument on Regeneron’s

prosecution history statements, which Petitioner argues equated the 8-week dosing

regimen of VIEWwith a PRN treatment protocol:

Dixondiscloses the exact VIEW1/VIEW2 dosing regimens that

Regeneron told the Examimer represented a “PRN treatment

protocol” “as claimed” in independent claim 1. Applying

Regeneron’s interpretation afthe Challenged Claims, Dixon

discloses each and every element of Challenged Claim1...

Pet., 54 (emphasis added),

As athreshold matter, Petitioner’s argument is factually flawed. Petitioner

misconstrues Regeneron’s statements in prosecution and ignores important

differences between Dixon’s disclosures, reed upon by Petitioner, and the Heter

2012 paper that was discussed in prosecution. Contrary to Petitioner’s assertion,

Regeneron did not argue during prosecution that 8-week dosing and PRNdosing

were the same thing. Pet. at 12. Instead, Regeneron explained that the Heier 2012
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reference showed that extended dosing regimens with VEGF Trap-Eye were

unexpectedly noninferior to the prevailing standard of care (.e., monthly

injections of ranibizumab). Ex. 1017, 136.

While Heier 2012 reports the clinical trial results from Year | of the

VIEW1/2 trials, which tested fixed dosing regimens (including an 8-week dosing

regimen), it also sets forth the clinical trial results for Year 2, which tested PRN

dosing. Ex. 1018, 10 (The results ofthis second year were recently presented ...

and reveal ... comparable visual acuity maintenance (91-92%) in each group at

the 96-week time point”). Thus, by the time Heier 2012 publishedthe clinical

trial results for Year 2 of VIEW1/2, it was knownthat the second-year PRN

dosing regimen resulted in extended dosing. /d. (“The total numberof active

injections (baseline to weck 96) was 16.0 to 16.2 in the monthlymtravitreal

aflibercept groups ... and 11.2 in the original 2g8 group”).’ As a consequence,

Regeneron’s statements during prosecution of the °069 Patent that “the PRN

treatment protocol as encompassed bythe presently pending independent clan |

achieves results which are as good or better than the resulis obtained with monthly

treatment” were fully supported by Heer 2012. Ex. 1017, 137

Additionally,Regeneron’s prosecution history statements about a different

publication are not legally relevant to Petitioner’s anticipation arguments

’ The actual mean number of injections in year 2 of VIEW was approximatelyfour.
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regarding the Dixon reference in this IPR. Petitioner offers no authority for its

sugpestion that anticipation can be based on prosecution history estoppel rather

than on prior art, and Regeneron is aware of none. Because Petitioner fails to

make a primafacie case for anticipation, its challenge must be rejected.

2. Petitioner Fails to Establish that the 8-Week Dosing Arm of
the VIEWClinical Trial Renders Obvious the Claimed

PRN Dosing Regimen (All Challenged Claims)

Petitioner's obviousness argumentfares no better. Petitioner fails to show

that the POSAwould have been motivated to modify monthly dosing followed by

&-week dosing to monthly dosing followed by PRNdosing. “It was [Petitioner’s|

burden to demonstrate ... that a skilled artisan would have been motivated to

combine the teachings ofthe prior art references to achieve the claimed

invention.” Jetelligent Bio-Systems, Inc. v. lumina Cambridge Lid., 821 F.3d

1359, 1367-1368 (ed. Cir. 2016); see also 35 USC. 8 314(a).

But here, Petitioner provides no rationale for why the POSA would replace

VIEW’s 8-wecektertiary fixed dosing with PRN dosing. In VIEW's 8-week

dosing arm, after three monthly loading doses, patients were only seen bytheir

physicians when they were treated —~ /¢., once every 8-weeks. In contrast, under

a PRN treatment protocol, even if the patient is not treated at each visit, the patient

is still required to be monitored byhis/her physician on a regular(7.e., monthly)

basis. Thus, PRN is more burdensome than extended fixed dosing.

Indeed, as of the priority date of the “069 Patent, PRN was considered, at
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best, inconvenient and, in some cases, unsafe as compared to other dosing

regimens. See e.z., Ex. 1025, 1369 (referring toPRN dosing: “Nonetheless, this

strategy does require monthlyvisits, clinical examinations, and OCTs, and

patients are uncertain ifor when they will need treatment. In addition, there have

been more recent concems that patients who are no longer receiving regular

maintenance intravitreal anti-VEGF injections can occasionally experience sudden

sight-threaiening macular hemorrhages within days or weeks after a stable clinical

examination and an OCT showing no apparent sub- or intraretinal flaid.”).

Petitioner must provide a motivation to modify the 8-week dosing regimen

— with the benefit of requiring visits only every 8 weeks —- to PRN dosing,

which requires patients to make monthly monitoring visits to their physician.

“TTihe benefits, both lost and gained, should be weighed against one another.

That is consistent with the longstanding principle that the prior art must be

consideredfor all its teachings, not selectively.” Henny Penny Carp. v. Frymaster

LLC, 938 F.3d 1324, 1334-32 (Ped. Cir. 2019) (affirming final [IPR decisionthat

claims were not proven invalid for obviousness where “[clonsideringthe priorart

as a whole, we conclude that substantial evidence supports the Board’s finding of

no motivation to combine”) (citations omitted); AstraZeneca AB vy. Aurobindo

Pharma Ltd., 232 F. Supp. 3d 636, 646-47 (D. Del. 2017) (holding that the

asserted patent claims were not obvious and finding that expert's testimony was

flawed for failing to consider the prior art as a whole, but instead only “looked to
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a selection of prior art handpicked by [accused infringer’s| counsel in orderto

select the compoundfor lis obviousness analysis. This is evidence of classic

hindsight bias”) (emphasis in original). Petitioner provides none.

The fact that PRN dosing was practiced in the art does not mean that the

POSA would have been motivated to modify an extended fixed dosing regimen to

make it PRN dosing, particularly because PRN was repeatedly reported to be

inferior to the monthly fixed dosing standard of care. Ex. 1030, 7 (SUSTAIN

study showed a maximumvisual acuity (“VA”) gain after the three consecutive

monthly doses and then a decrease in VA gains over time in the PRNphase.)fa.

at 9 (However, some VAloss occurred after month 3 [in PRN], whereas fixed

monthly injections resulted in further VA improvement during the maintenance

phase.”), Ex. 2029, 803 [HORIZON] (resulting in mferior therapeutic outcomes

with PRNdosing as compared to monthly dosing of ranibizumab); Ex. 2032,

1737-38 [SAILOR] (resulting in inferior therapeutic outcomes with PRN dosing

as compared to monthly dosing of ranibizumab).

Petitioner has not metits burden to showthat the POSA would have been

motivated to modify 8-week dosing by replacing it with PRIN dosing and, thus,

fails to showthat Dixon renders the Challenged Claims obvious.

D. Ground 45; Petitioner Fails to Demonstrate that There Is a

Reasonable Likeliheod that at Least One of the Challenged Clams
is Rendered Obvious

Petitioneralso fails to showthat there 1s a reasonable likelihood that any
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Challenged Claimis rendered obvious by Heier-2009 in combination with cither

Nitchell or Dixon and, optionally, either the °758 Patent or Dix (Ground 5).5

Petitioner asserts that thePOSA would have been motivated to modify

Regeneron’s Phase 2 CLEAR-IT 2 dosing regimen by reducing the number of

loading doses from four loading doses, as reported in Heier-2009, to three loading

doses basedon (a) ranibizumab dosing regimens, as reported in Mitchell, or (b)

the prospective VIEWtrial, as reported in Dixon. Pet., 65.

It is fundamental that “a patent composed of several elements is not proved

obvious merely by demonstrating that each of its clements was, independently,

known in the prior art.” KSR Int'l Co. v. Teleflex, Ine., 550 U.S. 398, 418 (2007).

Here, if there is any so-called motivation to reduce the four loading doses of

CLEAR-IT 2 to three, Petitioner has wholly failed to articulate “a reason,

suggestion, or motivation imthe priorart that wouldlead one of ordinary skill in

the art to combine the references, and that would also suggest a reasonable

likelihood of success.” Forest Lah'ys, LLCv. Sigmapharm Lab’ys,LEC, 918 F.3d

928, 934 (Fed. Cir. 2019) (quoting Smiths Indus.fed. Sys., Inc. v. Vital Signs,

® Because Petitioner has not sufficiently disclosedits alternative obviousness

theories (see Section IL.B., supra), Regeneron addresses Petitioner’s failures m

Ground 5 onlyas it relates to Heier-2009 in combination with either Mitchell or

Dixon and, optionally, either the °758 Patent or Dix.
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Tnc., 183 F.3d 1347, 1356 (Fed. Cir. 1999),

The Petition cites to a single paragraph in Dr. Albini’s declaration in

purported support of a motivation to modify CLEAR-IT 2:

Given the valid concerns over dosing frequency and the

motivation to reduce the number of doses patients received, a

person of ordinary skill in the art would have been motivatedto

reduce the four monthly loading doses of the Phase 2 CLEAR-IT-

2 trial to the three monthiy loading doses planned for the Phase 3

VIEWregimens.

Ex, 1002, #199: sge also Pet., 64. This wholly conclusory, unsupported opinionis

contradicted by the evidence for the following reasons.

First, neither Petitioner nor Dr. Albini provides a motivation to explore

fewer foading doses. Rather, the prior art that Dr. Albini relies upon consistently

and repeatedly described a motivation to reduce the number of maintenance

injections required to treat a chromic disorder. See, e.g., Ex. 1006, 1577

(However, limitations of current therapy include the need for frequent intraocular

injections, as often as monthly, without a defined stopping point. Each injection

subjects patients to risks of cataract, intraocular inflammation, retinal detachment

and endophthalmitis. A significant time and financial burden falls on patients

during their ireatment course.”) (emphases added).

Second, the results of CLEAR-IT 2 demonstrated the importance of loading

doses in establishing the best visual acuity and anatomical outcomes. The figures
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beloware from a 2007 report on the 12-week results from CLEAR-IT2, presented

at the September 30, 2007 Retina Society Conference in Boston, Massachusetts.

Ex. 2028, 10, 12:2

 
The top panel reports the change in the retinal thickness and the bottom
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panel reports the change in visual acuity. Importantly, the patients receiving

monthly (q4) dosing experienced improvements in both anatomical outcomes and

visual acuity following the injection at week 12 (7.e., at the fourth loading dose) as

shownbythe curves at week 16. This continued improvement would have

discouraged the POSA from dropping the fourth loading dase. Petitioner does not

explain why the POSA wouldbe motivatedto pursue an ostensiblyless

efficacious treatment that required extra patient visits, all in order to save a single

intravitreal injection over the course of treatment of a chronic disease.

Third, Petitioner fails to explain why Dixon’s disclosure of theVIEW

regimen, which was designed to evaluate fixed monthly or 8-week dosing for the

first year following the loadimg doses, would motivate the POSAto alter the

loading dose period for a monthly loading dose direct-to-PRN regimen. The

skilled artisan would have knownthat PRNdosing was less effective than fixed

monthly dosing. See, e.g., Ex. 1030, 7 (SUSTAIN study showed a maximum VA

gain after the three consecutive monthly doses and then a decrease in VA gains

over time in the PRN phase.).

itis not enough for Petitioner to explain that the two references could be

combined; it must supply a motivation for why the POSA would have picked out

those two references and combined themto arrive at the claimed invention. Pers.

Web Techs, LLC vy. Apple, inc., 848 F.3d 987, 993-94 (Fed. Cir. 2017); Belden

Ine. y. Berk Tek LEC, 895 F.3d 1064, 1073 (Fed. Cir. 2015) C[O]bviousness
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concerns whether a skilled artisan not only could have made but would have been

motivated to make the combinations or modifications of priorart to arrive at the

claimed invention.”) (emphases in original). Here, Petitioner has done nothing

more than showthat Heier-2009 could have been combined with Mitchell or

Dixon. Thus, Petitioner’s Ground 5 challenge should be rejected.

E.  Petitioner’s Argument Against Objective Evidence Should Be
Rejected

The Federal Circuit has “repeatedly held that .. . objective evidence of

secondary considerations ... must be considered before determining whetherthe

claimed imvention would have been obvious.” Apple, Inc. v. ITC, 725 F.3d 1356,

1365 (Fed. Cir. 2013). Such objective indicia include long-felt but unsolved need,

unexpected results, and commercial success. /d. at 1375.

Here, the Board should denyinstitution because Petitioner fails to establish

a reasonable likelihood of establishing a primafacie case of obviousness

regardless of objective evidence of nonobviousness. See, e.g., Luye Pharma Grp.

Lid. v. Alkermes PharmaIr. Lid., 7PR2016-01096, Paper 74 at 29 (Nov. 28, 2017)

(“As we conclude that the preponderance of evidence of recard does not support

Petitioner’s obviousness challenge, we need not address Patent Owner’s evidence

of secondary mdicia”). Regeneron reserves the right to present objective evidence

of nonobviousness in the unlikely event that an IPR of the °069 Patentis

instituted.

Regeneron nevertheless responds to Petitioner’s incorrect assertion that
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Regeneron omitted “highly pertinent” information from the Examinerin arguing

unexpected results during prosecution. Pet., 70.

First, Petitioner argues that Regeneron somehow misled the Examinerby

relying on the VIEW1/2 clinicaltrial results reported in Heier 2012 for

unexpected results because the VIEWI/2 dosing regimen was disclosed in the

prior art. /d. Petitioner ignores the critical distinction that the clinical trial results

of VIEW 1/2 were not knownin the prior art. Petitioner also incorrectly suggests

that Regeneron failed to disclose the VIEW1I/2 dosing regimen to the Examiner.

Id. However, as discussed supra at Section U1.A, this is simply untrue:

Regeneron submitted numerous references to the Examuner that disclosed the

design of its VIEW1/2trials.

Second, Petitioner contends that Regeneron mischaracterized “the standard

of care at the time as monthly dosing and sought to distinguish the claims from

that ‘standard of care,’ ignoring that PRN dosing could result in monthly

injections.” Pet., 70-71.

As an initial matter, before Regeneron’s invention, there were two approved

anti- VEGFtherapies in use in clinical practice— Lucentis® and Avastin®.?

Avastin, approved only for oncologyindications, was used off-label. Andthe

” Macugen, an anti-VEGFaptamer, was also approved for the treatment ofAMD,

but its use was largely minimal once Lucentis was approved.

un wd
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FDA-approved recommended dosing regimen for Lucentis®, which was approved

for the treatment of angiogenic eye disorders, was monthly intravitreal injections.

Ex. 1003, 5 (recommendedto be administered by mtravitreal injection once a

month (approximately 28 daysy’). Indeed, there was nosatisfactory extended

dosing regimen available at the time of the invention. Even today, the

recommended administration of Lucentis remains monthly injections. Ex. 2033,

4,

Next, Regeneron’s unexpected results argument in prosecution was based

on Heier 2012, which showedthat, based on the Year-2 clinical trial results of

VIEW 1/2, PRN dosing resulted in extended dosing as compared to monthly

dosing of ranibizamab. So, whilePRN dosing could have resulted in, ¢.¢.,

monthly injections of VEGF Trap-Eye, by the time Heter 2012 was published, it

was known that the PRN dosing in the VIEW1/2 trial in fact resulted im extended

dosing relative to the standardof care.

Third, Petitioner attempts to port to various ranibizumab clinicaltrials to

suggest that PRN or “less frequent dosing” was the standard of care, but those

trials showed thatPRN and quarterly dosing were not as effective and dic not

change the standard of care. Pet., 70-71.

In fact, several failed attempts to achieve extended dosing using

ranibizumab bad been reported bythe time Regeneron undertook its Phase 3

testing of EYLEA®. For example, Heier 2012 explains: “fixed quarterly”? or ‘as~

un ae
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needed’ (pro re naia [PRN] dosing regimens,'!* without requiring monthly

monitoring visits, were not effective at mamtamimg vision.” Ex. 1018, 2537.

Heier 2012 cites the same clinical trials on which Petitioner attempts to rely —

HORIZON(Ex. 2029, 803) (resulting in inferior therapeutic outcomes with PRN

dosing as compared to monthly dosing of ranibizumab); and SALLOR (Ex. 2032,

1738) (resulting in inferior therapeutic outcomes with PRN dosing as compared to

monthiy dosing of ranibizumab).

These studies, and reports that some patients on a PRN regimen had

developed sight-threatening macular hemorrhage, underminedthe results reported

for PrONTO,a small, open-label, prospective, single-center, non-randomuzed,

investigator-sponsored clinical study. Ex. 2042,1074. Yet, Dr. Albini relies on

the PrPONTOstudy and his own uncorroborated experience for his opinion that

monthly dosing was not the standard of care as of 2010. Ex. 1002, 9220.

Regardless, the scientific evidence unequivocally demonstrated that PRN or

quarterly dosing after three loading doses with ranibizumab wasnot as effective as

monthly dosing. Compare Ex. 1002, (#60-61, 220 with Ex. 2032, 1735-36 and

Ex, 2029, 801-03.

Fourth, Petitioner argues that “there is nothing unexpected about the every-

eight-week results in light of the Phase 2 results obtained by Regeneron — results

that were omitted from their arguments to the Examiner.” Pet., 71. This argument

belies the facts. Regeneron’s Phase 2 results were submitted to and considered by

un ay
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the Examiner, including Dixon, which was presented to the Office in an TDS and

was markedconsidered by the Examiner. Ex. 1017, 121, 168.

Fifth, Petitioner also argues that Regeneron ignored “practical realities

facing physicians at the time” in explaining that an infinite number of different

treatinent protocols existed. Pet., 71-72. While it is unclear howthis statementis

relevant to unexpected results, Regeneron made this statement imresponse to an

obviousness-type double patenting rejection based on the Weigand Patents,!"1!

TLS. Patent No. 7,303,746 (“the °746 Patent”), U.S. Patent No. 7,303,747

(“the °747 Patent”), U.S. Patent No. 7,306,799 (the °799 Patent”}, and U.S. Patent

No. 7,521,049 (the °049 Patent”) (collectively, “the Wiegand patents”).

' Petitioner improperlyrefers to the Wiegand patents as “Monthly-Dosing

Patents.” Pet., 111.7. As noted, theExammer recognizedthat the claims of the

Wiegand patents did not “disclose the dosing schedules set forth in the mstant

claims.” Jd. at 266. Indeed, the °746 Patent does not claim any particular dosing

regimen or dosing interval. Ex. 1016 at 57. Further, the °747 Patent, the “799

Patent, andthe "049 Patent recite a vanety of dosing intervals, ¢.v., “at least two

weeks apart,” “at least 4 weeks apart,” “at least 3 months apart,” or “at least 6

months apart.” Ex. 1016 at 89-90, 122, 154-55. Thus, there is nothing to suggest

that the Wiegand patents are directed to “monthly dosing regimens.”
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which even the Examier recognized did not “disclose the dosing schedules set

forth in the instant claims.” Ex. 1017, 266. Additionally, Petittoner’s argument

that a “new entrant to the anti-VEGF market would have considered a PRN dosing

regimen” (Pet., 72) is contradicted bythe fact that PRN dosing had been

repeatedly shownto be inferior to fixed dosing. Petitioner's argument and

Dr, Albini’s opinions thus disregard the scientific evidence that wouldhave led

the POSA to conclude that PRN dosing would not be as effective as monthly

dosing.

Vv. CONCLUSION

For the foregoing reasons, the Board should deny imstitution of MPI’s

petition for IPR ofall G69 Patent Challenged Claims.

Dated: August 16, 2021 Respectfully Submitted,

{8Deborah &. Fishman

Deborah E. Fishman (Reg. No. 48,621}
3000 EL Camino Real #500

Palo Alto, CA 94304

 

Counsel for Patent Owner,

Regeneron Pharmaceuticals, Inc.
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I. Myname is Dr. Thomas A. Albin, I have been retained by counsel for

Mylan Pharmaceuticals, Inc. (Mylan” or “Petitioner”), to provide my opinion

reparding U.S. Patent No. 9,669,069 (Ex.1001, “the °069 patent”), which |

understand is assigned to Regeneron Pharmaceuticais, Inc. | understand that

Petitioner intends to petition for inter partes review of the °069 patent, and will

request that the United States Patent and Trademark Office (USPTO”) cancel

claims | and 8-12 of the °069 patent (challenged claims”) as unpatentable. My

opmions in this expert declaration support Petitioner's request for inter partes

reviewofthe “069 patent, and the cancellation of the challenged cians.

I, QUALIFICATIONS AND BACKGROUND.

A. Education and Experience.

2. I recetved a Bachelor of Arts degree, Magna Cum Laude, from

Princeton University im 1994. I obtained my M.D. from Johns Hopkins University

School of Medicine in 1999. I completed an internal medicine internship at Jackson

Memorial Hospital in Miami, Florida, and an ophthalmology residency at the

Doheny Eye Institute of the University of Southern California.

3, After my residency, completed a uveitis and ocular pathologyclinical

and research fellowship at the Doheny Eye Institute followed by a vitreoretinal

surgery fellowship at the Cullen Eye Institute of the Bavlor College of Medicine.
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4. I was an instructor in ocular inflammation, uveitis, and ophthalmic

pathology at the Doheny Eye institute from 2003-2004. | jomed the faculty at the

Bascom Palmer Eye Institute of the University of Miami Miller School of Medicine

as an Assistant Professor of Clinical Ophthalmologyin 2006. [held the position of

Associate Professor of Clinical Ophthalmologyat the Bascom Palmer Eye Institute

from 2012 to June 2018. Smee fuly 2016, I have served as co-director of the

vitreoretinal surgery fellowship. Since June 2018, [have been a Professor of Clinical

Ophthalmology. In my current and prior positions, | have been involved in the

teaching and training of medical students, fellows, and residents in the area of

ophthalmological surgical techniques, specifically, injection protocols for the

administration of therapeutics for the treatment of age-related macular degeneration

(AMD)and other vitreoretinal eye disorders. Further, in 2006, f began my current

roles as a stalf ophthalmologist at both the Anne Bates Leach Eye Hospital of the

Bascom Palmer Eye Institute as well as the Jackson Memorial Hospital.

5. Twas awarded the American Academyof Ophthalmology Achievement

Award in 2011 and Senior Achievement Award in 2019. In 2012, I received the

Service Award from the American Society of Retina Specialists for outstanding

service to the Society’s scientific and educational programs. I also received the

Senior Honor Award from the American Society of Retina Specialists m 2012.
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6. I have served as an editor, co-editor, or on the editorial board ofseveral

publications, including Retina Today, the website for the American Society of

Retina Specialists, New Retina MD, and the Journal of VitreoRetinal Diseases.

7, Myclinical practice is focused on the diagnosis and treatment of

patients suffering from various macular diseases, such asAMD, diabetic retinopathy

and related disorders, as well as uveitis. I have experience with surgical

interventions as well as the prescription and administration of various intravitreally~

administered anti-angiogenesis agents.

8, T was and currently am a memberin several Professional and Academic

Societies, including American Academy of Ophthalmology, Association for

Research in Vision and Ophthalmology, American Society of Retina Specialists,

Miami Ophthaimological Society, Vitrectomy Buckle Society, American Uveitis

Society, The Macula Society, Pan American Association of Ophthalmology, and

The Retina Society, among others.

9. I have authored or co-authored over two hundred and fifty (250)

publications, inchiding book chapters, peer-reviewed scientific papers, abstracts,

and other published works. Several of these publications pertain toAMD, retinal

detachment, retinal and choroidal diseases, or diabetic macular edema (DME),

among other disorders of the eye.
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10. In all, I have over fifteen (15) years of hands-on clinical and research

experience specializing in treating vitreoretinal disorders and the prescription, and

intravitreal administration, of VEGF antagonists. | have included a copy of my

curriculum vitae in support of my opinions. (Ex.1038, Albin CV).

B. Bases for Opinions and Materials Considered.

ti. In addition to my education, knowledge of the relevant published art,

training, and experience, in forming the opinions | provide in this declaration, [ have

also considered the exhibits cited herein.

C. Scope of Work.

i2.  Thave been retained by Petitioner as an expert in this matter to provide

various opinions regarding the °069 patent. I receive $500per hourfor myservices.

No part of my compensation ts dependent upon my opinions given or the outcome

of this case. I do not have any current or past affiliation with Regeneron, or any of

the namediventors on the “069 patent.

fi. LEGAL STANDARDS.

13. For my opirions in this declaration, | understand that 1 requires

applying various legal principles. As I am not an attorney, I have been informed

about various legal principles that govern my analysis. [ have used my

Mylan Exhibit 1002
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understanding of those principles in forming my opimions. | summarize my

understanding ofthose legal principles as follows:

14. Burden of Preof. | understand that Petitioner bears the burden of

proving umpatentability in this proceeding by a preponderance of the evidence. Lam

informed that this preponderance of the evidence standard means that Petitioner

must showthat unpatentability is more probable than not.

15. Claim Construction. [ have also been told that when I review and

consider the claims, the claim term(s) should be analyzed under their ordinary and

customary meaning as understood from the perspective of one of ordinary skill in

the art, taking into account the claim language itself, specification, and prosecution

history pertaining to the patent, as well as relevant extrinsic evidence. [have applied

this standard in formulating my opinions, and set forth my understanding ofthe

scope of particular claimterms discussed below.

16. Anticipation. [| have been asked to consider the question of

anticipation, namely, whether the claims cover something that is new, or novel. |

am told that the concept of anticipation requires that each and every element ofa

challenged claim is present in or otherwise taught by a single reference. I also

understand that an anticipatory reference does not need to explicitly describe each
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element because anticipation can occur when a claimed limitation is necessarily

inherent or otherwise implicit in the relevant reference,

17. Obviousness. i have been asked to consider the question of

obviousness/non-obviousness. Again, I amtold that this analysis must be from the

perspective of the person of ordimaryskill ithe art, and whether such person would

consider any differences between the prior art and what is claimed to have been

obvious. To make this assessment, T have been informed that the concept ofpatent

obviousness involves four factual inquiries:

» the scope and content ofthe prior art,

« the differences between the claimed mvention and the priorart;

e the level of ordinary skill in the art; and

e so-called secondary considerations of non-obviousness,

18. [have further been instructed that one cannot use the challenged patent

itself (here, the “O69 patent) as a guide from whichto select prior art elements, or

otherwise engage in hindsight. Rather, the better approach is to consider what the

person of ordinary skill in the art knew, and what the art taught; suggested; or

motivated the person of ordimary skill in the art to further pursue: and to differentiate

between steps that were routinely done (such as in response to known problems,

6
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steps or obstacles), and those which, for example, may have represented a different

wayof solying existing or known problems.

19. Lam also mformed that when there is some recognized reason to solve

a problem, and there are a finite number of identified, predictable and known

solutions, a person of ordmary skill in the art has good reason to pursue the known

options within his or her technical grasp. If such an approach leads to the expected

success, it 1s hkely not the product of innovation but of ordinary skill and common

sense. In addition, when a patent simplyarranges old elements with each performing

its known fimetion and yields no more than what one would expect from such an

arrangement, the combination is obvious.

20.  Tunderstand that before reaching any final conclusion on obviousness,

the obviousness analysis requires consideration of objective indicia of non-

obviousness, if offered. These must be considered to ensure that, for example, there

were not some unanticipated problems, obstacles, or hurdles that may seem easyto

overcome in hindsight, but which were not readily overcome prior to the relevant

invention date of the patents/claims at issue here. I understand that these objective

indicia are also known as “secondary considerations of non-obviousness,” and may

include long-felt but unmet need and unexpected results, among others. I also

understand, however, that any offered evidence of secondary considerations of non-
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obviousness must be comparable with the scope of the challenged clams. This

means that for any offered evidence of secondary considerations ofnon-obviousness

to be given substantial weight, | understand the proponent of that evidence must

establish a “nexus” or a sufficient connection or tic between that evidence and the

merits of the claimed invention, which I understand specifically incorporates any

novel element(s) of the claimed invention. Ifthe secondaryconsiderations evidence

offered actually results from something other than the merits of the claim, then I

understand that there is no nexus ortie to the claimed invention. I also understand

it is the patentee that has the burden ofproving that a nexus exists.

Zi. With respect to long-felt need, | understand that the evidence must

show that a particular problem existed for a long period of time. More specifically,

I understand that for a “need” to be long-felt and unmet, (1) the need must be

persistent and recognized by those of ordimaryskill in the art; (2) the need must not

be satisfied by another before the alleged invention; and (3) the claimed invention

itself must satisfy the alleged need. L also understand that long-felt need is analyzed

as ofthe date that the problem is identified. Furthermore, [ understand that long-felt

need should be based upon alleged inadequacies in the technical knowledge of thase

skilled in the art, not due to business-driven marketforces.
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22, I further understand that, absent a showing ofa long-felt, unmet need,

the mere passage of time without the claimed invention is not evidence of non-

obviousness.

ina tw With respect to unexpected results, ] understand that any results upon

which a patentee wishes to rely as an indicator of non-obviousness must be based on

a comparison of the purported inventions with the closest prior art.

24. However, lunderstand that secondary considerations will not overcome

a strong showing of obviousness.

25, Public Availability. I have also been asked to consider whetherthere

is a reasonable likelihoodthat some ofthe references discussed herein would have

been publicly accessible before the priority date of the °069 patent. [ have been

informed that a reference is “publicly accessible” if the document has been

disseminated or otherwise made available to the extent that persons interested and

ordinarily skilled in the subject matter or art exercising reasonable diligence, can

locate it.

Hi. PERSON OF ORBINARYSKILL IN THE ART,

26. As 1 mentioned above, [ have been informed by counsel that my

analysis is to be conducted from the perspective of a person of ordinary skill in the

art at the time of the invenhion. | also understand that the person of ordimary skill
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in the art is assumed to know, understand and be familiar with all of the relevant

prior art, and that such person is not an automaton, but rather a person of ordinary

creativity.

27, I have also been informed by counsel that in defining a person of

ordinary skill in the art the following factors may be considered: (1) the educational

level of the inventor; (2) the type of problems encountered in the art; (3) priorart

solutions to those problems; (4) rapidity with which innovations are made; and (5)

sophistication of the technology and educational level of active workers in thefield.

28. After considering the above-mentioned factors, it is my opinion that a

person of ordinaryskill in the art would have: (1) knowledge regarding the diagnosis

and treatment of angiogenic eye disorders, including the administration of therapies

to treat said disorders; and (2) the ability to understand results and findings presented

or published by others in the field, including the publications discussed herein.

Typically, such a person would have an advanced degree, such as an M.D. or Ph.D.

(or equivalent, or less education but considerable professional experience in the

medical, biotechnological, or pharmaceutical field), with practical academic or

medical experience in: (1) developing treatments for angiogenic eye disorders, such

as AMD, inchiding through the use of VEGF antagonists, or (41) treating of same,

including through the use of VEGF antagonists.

10
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IV. SUMMARY OFOPINIONS.

29. It is my opinion that at least claims 1 and 9-12 of the °069 patent are

anticipated through the disclosure, in references such as Heier-2009 and Dixon, of

the dosage regimen used by Regeneron in their Phase 2 CLEAR-IT-2 AMDtral

(monthly doses until week 12, followed by pro re nata, i.e., as-needed, dosing

(PRN”)), andthe results reported therein.

30. It is my opinion that Regeneron’s April 2009 Press Release

(Regeneron (30-April-2009)7) anticipates at least claims 1 and 9-12 of the °069

patent through its disclosure of the dosage regimen used by Regeneron m their Phase

3 COPERNICUS and GALILEO RYVOtrials (6 monthly doses of 2 mg, followed by

PRN dosing).

31. It is my opinion that, under Regeneron’s interpretation of the “069

patent claims, the VIEWI/VIEW2 dosing regimens disclosed im references such as

Dixon and others, anticipate claims | and 8-12 of the “069 patent. During

prosecution of the claims of the °069 patent, Regeneron argued that the

VIEWI/VIEW2 dosing regimens exhibited surprising results and that the

VIEWI/VIEW?2regimens were of the type claimed in the “069 patent PRN dosing

regimen claims. If that interpretation is applied, then, in my opinion the pre-filing

Mylan Exhibit 1002
Mylan v. Regeneron, IPFR2021-00880

Page 16

Celltrion Exhibit 1014

Page 320



Celltrion Exhibit 1014 
Page 321

date disclosures of the VIEW 1/VIEW2regimensanticipate claims | and 8-12of the

069 patent and/or render those claims obvious.

32. itis my opimion that clamis | and 8-12 are obvious im viewof the

positive results reported for Regeneron’s Phase 2AMD tral, as reported in Heter-

2009, in combination with either Mitchell, which disclosed, among other things, the

ranibizamab AMD PrONTO trial of 3 inital monthly doses followed by PRN

dosing, or in the alternative, in view of Dixon, which disclosed the Phase 3 VIEW

regimen of three monthly loading doses followed by extended dosing, and if

necessary, the “758 patent or Dix, which reported the sequences and molecular

structure of VEGF Trap-Eye/atlibercept.

33. tis also my opinion that there are no “secondary considerations”that

would support the patentability of the claims ofthe 069 patent. First, # is my

understanding that secondary considerations are not relevant in the context of

anticipation and so should not be considered in connection with the anticipation

grounds above. Second, in the context of obviousness, if is my opinionthat the

arguments presented by Regeneron to the USPTO do not support a finding of

unexpected results or any other secondary consideration, especially given the

positive and promising results reported for Regeneron’s Phase 2 trials, among others.
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YY. THE ’069 PATENT(Ex.1001},

34. [have read the °069 patent, whichis titled “Use ofaVEGF Antagonist

to Treat Angiogenic Eye Disorders,” as well as the issued clarms. | am very familiar

with the state of the artat the time this patent was first filed, which [have been asked

to assumeis January 13, 2011.' The ’069 patentlists George D. Yancopoulasas the

sole inventor.

‘ understand the following from the cover page ofthe ’069 patent: G) Application

No. 14/972,560 (the °560 application”) issued as the °069 patent on or about June

6, 2017; Gi) the “560 application was filed December 17, 2015: (i) as a

“continuation” of application No. 13/940,370, filed July 12, 2013; (iv) as a

“continuation-in-part” of application No. PCT/US2012/020855, which was filed on

January 11,2012; and (v) the “009 patentlists three “provisional” applicationsfiled,

respectively, on (a) January 13, 2011; Cb) January 21, 2011; and (¢) November 21,

2011, as “Related U.S. Application Data.” (See Ex.1001, 069 patent at cover). |

have been asked fo assume that the priority date of the °069 patent is January 13,

2011. I have not been asked to form an opinion regarding the merit of the °069

patent’s clanmto that date.
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35.  Thave reviewed the °069 patent claims from the perspective of a person

of ordinary skill in the art and applied each claim’s ordinary and customary meaning

in ight of the claims, the specification, and the prosecution history, as well as any

relevant extrinsic evidence. [understand that Petitioner is challenging ail claims of

the °069 patent.

36, Clann 1 recites:

.s i for treating an angiogenic eve cdiaorder in a
patient, said method comprising se nentialty administering
te the patient a single mifial dose ofa VEGP aatagonist,
followed hy one or more secondary doses of the VEGP
antagonist, followed by one ar more ferfary doses of the

EGP antagonist;

wherein each secondarydoseis adatinis ed 221 4 week
after the immediately 7 ne

wherein each tertiary dose is administered on an as-

needed'pro re nate (PRN) basis, based onvisual and‘or
anatomical outcomes as assessed by a physician or
other qualified mecieal professional:

wherem theVEGF antagonist is a receplor-based chime
ne molecule comprising (1) a VEEGFR1I component
comprising amine acids 27 to 129 of SEQ HD NOhS: (2)
a VEGIFR? camponent comprising amino acids iAth
231 of SEO TD NOr2; and G3 a mulumernzaton
componeal comprising aning acids 232-457 of SISO
HD NO:2.

 
(Ex.1001, °069 patent, 21:42-60).

37. Claims 2-12 further restrict the claims to, infer alia, specific numbers

of secondary doses, dosage amounts, eye disorders and routes of administration.
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A,

38.

39.

PeACl(a

&

Claim Construction.

In my opinion, a person of ordinaryskill in the art would reachatleast

the following conclusions regarding the claim language:

First, with respect to clanms | and 12 (and the claims that depend

therefrom), a person ofordinary skill in the art would understand that the “VEGFRI

component,” “VEGFR? component,” and the “multimerization component’—all of

which refer to separate amino acid domams of “SEQ ID NO:2”——and VEGFRIR2-

) encoded by SEQ ID NO:1, as collectively referring to aflibercept (a/k/a/

VEGF Trap or VEGF Trap-Eye), for at least the following reasons:

The ammoacid sequence provided in the 069 patent specification for

“SEQ TD NO:2” is the identical amino acid sequence Regeneron

previously submitted to the USPTO asreferring to aflibercept(a/k/a VEGF

Trap or VEGF Trap-Eye). (Compare Ex.1001, °069 patent, cols. 19-22,

with Ex.1010, °738 patent, Fig.244-C (disclosing the nucleotide sequence

and deduced amimo acid sequence, as well as a description of each

molecular component therem (.e., the signal sequence, the FLTI ig

domam 2, the FLE 1 Ie domain 3, and the FcACT domain), 10:15-17

(specifying that this molecule is termed “VEGFRIR2-FcAC]{a)."); see

also, e.g, Ex.1024, °758 FH, 12/22/2011 PTE, 2, 6-7 (The name of the

13

Mylan Exhibit 1002
Mylan v. Regeneron, IPFR2021-00880

Celltrion Exhibit 1014



Celltrion Exhibit 1014 
Page 325

active ingredient of EYLEA™is aflibercept, also known as VEGFtrap,

VEGF-trap,VEGF Trap-Eye and VEGF-TRAPzia:... [,] a fusion protem

consisting of (a) a vascular endothelial growth factor (VEGF) receptor

component having immunoglobulin-like (1g) domains consisting of an lg

domain 2 of a first VEGF receptor that is human Fit and an Ig domain 3

of a second VEGFreceptor that is human Fikl; and (b) an Fe portion of

human [eG1,” and further explaining to the USPTOthat the amino acid

sequence of aflibercept is set forth in Figures 24A-24C of the °758

patent));?

e The ’069 patent specification states that “Ja]n exemplary VEGFantagonist

that can be used in the context of the present invention is a multimeric

VEGF-binding protem comprising two or more VEGF receptor-based

 

“In the course of myanalysis, | requested that exhibits be created that compare the

SEQ ID NO:1 and SEQ [ID NO:2 of the °069 patent with sequences disclosedin the

prior art references. |] have reviewed these exhibits and confirmed that these

sequences are the same. (Ex.1082 (amino acid sequences); Ex.1083 (nucleic acid

sequences)).
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chimeric molecules referred to herein as “VEGFRIR2-FcACI(a) or

‘aflibercept.”” CEx. 1001, °069 patent, 2:33-38); and

® It was well known in the art that this fusion VEGF antagonist was

commonlyreferred to as “VEGF Trap,” and also known as “aflibercept,”

as well as “VEGF Trap-Eye” when formulated for intraocular delivery.

(See, eg., Ex.1006, Dixon, 1575 (“VEGF Trap-Eye and aflibercept (the

oncology product} have the same molecular structure.”); Ex. 1039, °095

patent, 1:45-54: Ex.1040, WHO Drug Info, 118-19; Ex.1021, 2009 10-Q,

20; Ex 1041, Regeneron (26-February-2009), 1-2 (using VEGF Trap and

aflibercept interchangeably and explaining that “VEGF Trap-Eye is a

specially purified and formulated form of VEGF Trap for use in intraocular

applications”); Ex.1007, Adis, 261 (indicating in the title that aflibercept,

VEGF Trap (RIR2), and VEGF Trap-Eye, among other terms, were

understood by a person of ordinaryskill in the art to refer, interchangeably,

to the same drag)).

40. Second, although the terms “initial dose.” “secondary dose,” and

“tertiary dose” are not typically used mmpractice, a person of ordinaryskill in the art

would understand those terms to have the meaning expressly given to them in

the ’069 patent:
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The terms “initial dose,” “secondary doses,” and “tertiary |
doses,” refer to the temporal sequence of administration of
the VEGF antagenist. Thus, the “nitial dose” is the dose
which is administered at the beginning of the treatment
regimen {alse referred to as the “baseline dose”): the “sec-
ondarydoses”are the doses which are administeredatier the
initial dose; and the “tertiary doses” are the doses which are

_ adnunistered after the secondary doses.

  
(See Ex. 1001, °069 patent, 3:34-41). The °069 patent further states that “[t]he imitial,

secondary, and tertiary doses... will generally differ from one another in terms of

frequency of administration.” (/d., 3:41-44). For example, the °069 patent states

that “each secondary dose is administered 2 to 4... weeks after the immediately

preceding dose, and each tertiary dose is administered at least 8... weeks after the

immediately preceding dose.” Ud, 3:50-34). The 069 patent explains that “the

munediately preceding dose” means “in a sequence of multiple administrations, the

dose of VEGF antagonist which is administered to a patient prior to the

administration of the very next dose in the sequence with no intervening doses.” Ud,

3:54-59). These are the meanings | have applied to these terms in formulating my

opinions.

41. Third, to a person of ordinary skill in the art, the reference to

administering at “4 weeks” in the claims is synonymous in the art oftreating

angiogenic eye disorders with monthly administration. Likewise, the reference to

18
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“administered at least 8 weeks” 1s synonymous in the art oftreating angiogenic eye

disorders with fimonthly (or every-other-month} administration. This is also

consistent with iy own experience treating angiogenic eye disorders—ic., |

consider “4 weeks” to be synonymous (or interchangeable) with “monthly,” and “8

2

weeks” to be synonymous (or interchangeable) with “bimonthly” (or every-other-

month). (See Ex. 1001, °069 patent, 7:57-59).

42. Fourth, although [ have been informed that a claim preamble is

presumed not to be a claim limitation, I have been askedfor my opinion on the scope

of the term “method for treating” should the Board wish to construe the term. In my

opinion, without any parameters set forth in the claim or any additional guidance

from the claimitself, a person of ordinary skill in the art would apply a plam and

customary meaning to the term, which would mclude administering a therapeutic

agent to a patient. | have analyzed the specification and have not seen an alternativeoo

>

definition for the termin the specification. I have seen a reference to “efficacy,” and

if one were to equate a methodfor treating with a particular efficacy, the definition

in the patent provides that the method demonstrate efficacy within 104 weeks from

initiation, and the patients exhibit a loss of 15 or fewer letters on the ETDRSvisual

acuity chart. (Ex.1001, 069 patent, 7:18-34).
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43. Fifth, the term “pro re nata” appearing in claim | is defined in the claim

itself. For example, claim | reads: “administered on an as-needed/pro re nata (PRN)

basis.” (Ex.1001, °069 patent, 21:50-51). The specification of the patent also

confirms this definition in several locations. (Ex.1001, “069 patent, 14:43 (“as-

needed (PRN”); 15:43-48 (administered pro re nata (PRN) based on visual and/or

anatomical outcomes”), 16:9-12; 16:25-28; 16:41-44 (same); 16:46-49 (same)).

Also, in practice, physicians routinely use the term PRN to mean “as needed,” which,

in my opinion, is consistent with the way the term is defined and used in the “069

patent claims and specification.

V~L BACKGROUND.

A.  YVitreoretinal Disorders.

44. The following Figure illustrates the normal anatomyofthe eye:

20
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(Ex.1042, NIH AMD, 2). Vitreoretinal disorders relate to problems involving the

retina, macula, and vitreous fluid (or gel). The retina is the light-sensitive tissue

lining the back ofthe eye, which converts light rays ito impulses that travel through

the optic nerve to the brain, where they are interpreted as images. The macula is the

small area at the center of the retina, which, because of the high concentration of

cones in that region, is responsible for high-acuity color vision, which enables one

to distinguish among different colors. The vitreous fluid (or gel) is the clear, jelly-

like substance that fills the inside of the eye from the lens to the retina, helping the

eye maintain its shape.

45, Vitreoretinal disorders such asAMD and diabetic retinopathy (DR)are

the leading causes of visual impairment in developed countries, and the prevalence

2k
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of these disorders is expected to rise with the increase in the aged population. (See

Ex, 1006, Dixon, 1573).

I. Age-related macular degeneration (AMD).

46. The NIH’s National Eye Institute describes AMD as “a common eye

condition and a leading cause ofvision loss among people age 60 and older. It causes

damage to the macula. a small spot near the center of the retina and the part of the

eye needed for sharp, central vision, which lets us see objects that are straight ahead.”

(Ex.1042, NEW AMD, 1).

47. AMD can be classified as either “dry” (nonexudative) or “wet”

(exudative). (See, e.g., bx. 1012, Rezeneron (28-April-2008), 2). In wet AMD, new

blood vessels growbeneath the retina and leak blood and/or fluid, causing disruption

and dysfunction of the retina, as I have illustrated in the following modification of

Figure | from NTH AMD:
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(Ex.1042, NIH AMD, 2 (modified to illustrate neovascular (wet) AMD), see also

Ex,1012, Regeneron (28-April-2008), 2). This creates blind spots in central vision

and eventual scarring or formation of a disciform that represents the end-stage of

AMD and associated vision loss. Ud).

48. AMD “affects > 1.75 million individuals in the US andit is estimated

that by 2020 this number will increase to almost 3 million” and “[wlorldwide,AMD

is estimated to affect 14 million people.” CEx.1006, Dixon, 1573).

49. Earlytreatments forwet AMD were focused onlaser and photodynamic

therapy, in which portions of the eye were cauterized to prevent the spread of new

blood vessels. However, while this therapy could be effective at controllig vision

loss in some patients, the therapyitself could result in vision loss in some portions
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of the eye. (See Ex.1043, Brown, 627; Ex.1006, Dixon, 1573 (“[Patients treated

with photodynamic therapy] contimued to experience a decline in visual acuity and

the treatment was of questionable cost and effectiveness.”}).

2. Diabetic retinopathy (DR}.

50. DR “occurs when diabetes damages the tiny blood vessels in the retina,

which is the light-sensitive tissue at the back of the eye.” (ix.1044, NIA DR, 1).

DR “can cause blood vessels in the retma to leak fluid or hemorrhage (bleed),

distorting vision.” (/e., 1-2). Further, “[ijn its most advancedstage, new abnormal

blood vessels proliferate (¢ncrease in number) on the surface ofthe retina which can

lead to scarring and cell loss in the retina.” Ua, 2). DR is the “leading cause of

vision impairment and blmdness among working-age adults.” (fd, 1).

3. Diabetic macular edema (DME).

51. DMEis a consequence of DR. “DME is the build-up of fluid (edema)

in a region of the retina called the macula.” (Ex.1044, NTH DR, 3). “DMEis the

most common cause of vision loss among people with diabetic retmopathy.” (Ud.).

4, Retinal vein occlusion (RVO).

52. RVO is a disorder characterized by obstruction of the retinal veins,

which leads to the leaking and accumulation of blood and fluid in the retina. Central

RVO (CRVO) results from the blockage of the central retinal vein while branch

24
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RVO (BRYVO)results from the blockage of one of the smailer branch veins. VEGF

signaling is associated with both conditions and anticVEGFtherapy1s a critical too!

in its treatment.

B. Angiogenesis and Vascular Endothelal Growth Factor (VEGF).

53. Angiogenesis is a key process necessary for embryonic development of

the vascular system: early gene knockout studies revealed that loss of one or more

genes responsible for angiogenesis results in embryonic lethality. (See Ex.1045,

Perrara-1999, 1359). However, aberrant angiogenesis has also been identified as a

contributor to the development of many tumors and disorders associated with

increased vasculanzation. (See id., 1360). Early on, researchers recognized the

potential promise of targeting angiogenesis as a therapeutic strategy for treating

diseases and disorders characterized by increased vascularity. (See id., 1359-60).

C. VEGF Antagonists.

54. While Vascular Endothelial Growth Factor (VEGF) may be “a

naturally occurrmg protein m the body whose nomnal role is to trigger formation of

new blood vessels (angiogenesis) to support the growth of the body’s tissues and

organs,” (Ex.1012, Regeneron (28-April-2008), 2), additional research also

identified a role for VEGF in tumor angiogenesis, with studies showing an

upregulation of VEGF in various tumor types, (Fx.1046, Ferrara-2005, 968). Asa
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result, anti-angiogenic VEGF inhibitors were identified as potential therapies, and

were soon developed and entered clinical testing. (ad, 971).

55. One ofthe first of these was bevacizumab, a humanized monoclonal

antibody approvedforthe treatment of metastatic colon cancer in combination with

5-fluoruracil (SFU). Ua, 967, 971).

56. VEGFhas also been identified as a factor in the abnormal growth and

fragility of newblood vessels in the eye, a condition associated with wet AMD.

(Ex.1012, Regeneron (28-April-2008), 2 (Blockade of VEGF, which can prevent

abnormal blood vessel formation and vascular leak, has proven beneficial in the

treatment of wet AMD and a VEGFinhibitor, ranibizumab, has been approvedfor

treatment of patients with this condition.”)}. This led some physicians to speculate

that bevacizumab and other anti-VEGF factors could be used to treat vitreoretinal

diseases. Indeed, since the initial approval ofbevacizumab for use in treating cancer,

some ophthaimic physicians have used it off-label for the treatment of AMD (via

intravitreal injection) with promising results. (See, e.g., Ex.1047, Bashshur, 1).

57. In addition, based on the recognition that neovascularization and

vascular leakage are a major cause of vision loss in wet AMD, anni-VEGFagents

were also developed for the specific purpose oftreating AMD.

26
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$8. One ofthese, ranibizumab, is a humanized monoclonal Fab fragment

capable of blocking the activity of VEGF-A, and marketed under the name

LUCENTIS®. Approved in 2006, it was originally indicated for the treatment of

wet AMD via monthly intravitreal administration of O.5mg. The prescribing

information available in 2006 also suggested a regimen of three monthly intravitreal

injections followed byless frequent dosing. (Fx.1048, Lucentis, 1}. Indeed, using

a regimen that invalved less frequent dosing was a preferred option over monthly

dosing at the time, due to the nature of intravitreal injections.

59. Intravitreal treatment involves administering an injection directly ito

the vitreous of the eye. Because of this, patients can experience significant pain and

discomfort. Soreness tn the myected eye is a frequent side effect. In addition,

potential complications that can occur melude subconjunctival hemorrhage,

infection, and inflammation. While the risk of infection is small, the consequences

can be devastating. Lastly, the cost and inconvenience of monthly visits and

injections can be a major drawback for patients, many of whom are elderly, cannot

drive due to their deteriorating vision, and must rely on family, friends, or public

transportation to get to their appointments—which can sometimes take 2-5 hours

because of the assessments (optical coherence tomography (OCT) scan and visual

acuity (VA)) that must be done, followed bythe actual treatment, if necessary.

me ~t
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60, These drawbacks and risks were a recognized concern in the mid- and

late-2000’s. As a result, the frequency of injections was the subject of investigation

for those of ordinary skill in the art at the time, as well as in the patient community,

and provided with this strong motivation to move from monthly dosing to less

frequent dosing, the trend in place before the °069 patent's priority date was already

moving awayfrom monthly dosing. This is evident from the Lucentis (ranibizumab)

2006 prescribing information (‘treatment may be reduced to one injection every

three months after the first four injections”), as well as the ranibizumab trials

initiated by Genentech after the early ANCHOR and MARINA monthly dosing

trials, almost all of which were exploring ways to reduce mjyection frequency,

meluding through PRN dosing regimens. (See, e.g., SUSTADN (PRN dosing after 3

monthly loading doses), EXCITE (quarterly dosimg after 3 monthly loading doses),

PrONTO (PRN dosing after three monthly loading doses}; SAILOR (PRN dosing

after 3 monthly loading doses); and PIER (quarterly dosing after 3 monthly loading

doses); Ex.1030, Mitchell, 6-7).

61. Also, in my experience, by 2010/2011 very few physicians were

engaging in straight monthly dosing of VEGF antagonists. The typical practice was

to either (1) treat with 2 or 3 monthly loading doses, followed by as-needed dosing

thereafter, based on OCT andvisual acuity assessments; or (2) engage im what has

28
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been termed “treat-and-extend,” which involves 2 or 3 loading doses, followed by

increased spacing between visits, so long as the patient is maimtaining gains in visual

acuity. GSee, e.g., Ex.1027, Spaide, 305; Ex.1049, Spielberg, 24 (Our modified

‘evaluate-and-extend’ approach utilized the same evaluation strategy [as treat-and-

extend], allowing for frequent evaluation of the fundus, but only treated as-needed,

in case of recurrence.”)}.

62. Thus, because of the strong motivation fo move away from monthly

dosing, those in the medical and research communities had already proposed and

tested extended regimens for intravitreally-administered anti-VEGF biologics,

including PRN regimens, to reduce the time, expense, and patient discomfort

associated with monthly intravitreal injections, and medical practitioners were

already incorporating such regimens into their practice. (Ex.1027, Spaide, 305;

Ex.1049, Spiciberg, 24; see also, e.g, Ex.1006, Dixon, 1574; Ex.1012, Regeneron

(28-April-2008), 1 (noting that the long residence time of VEGFTrap-Eyein the eye

means that the drug may be able to be dosed less frequently than once-monthly):

Ex.1050, Schmidt-Erfarth, 1153 ([The ranibizumab PrONTOstudy] suggested that

flexible OCT-guided retreatment could sustain visual gain with fewer injections, a

concept which has since become a popular model in clinical practice, particularlyin

Europe.”), Ex.1051, Keane, 592 [Much effort has focused on the development of

29
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alternative treatment regimens, which would reduce the number of injections

)}.required...”

DB. VEGF Trap-Eye/Aflibercept.

63. VEGFTrap-Eye isa VEGF blocker developed by Regeneron. Unlike

the VEGF blocker ranibizumab, which is a humanized monoclonal antibody, VEGF

Trap-Eye is a fusion protein of Ig domain 2 of human VEGFRI and Ig domain 2 of

human VEGFR2, combined with a human IgG Fe fragment, as depicted below:

 
fa “R
Woe ‘ nt

 B
w e

a

(Ex. 1006, Dixon, 1575-76, Fig.1; see also Ex.1012, Regeneron (28-April-2008), 2

(VEGFTrap-Eve is a fully human, soluble VEGFreceptor fusion protein that binds

all forms of VEGF-A along with the related Placental Growth Factor (PIGF).”)).

64. In 2002, Regeneron published an article detailing its development of

VEGF Trap-Eye, a high-affinity VEGF blocker “that has prolonged in vivo

pharmacokinetics and pharmacodynamics, lacks nonspecitic toxicities, and can

30
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effectively suppress the growth and vascularization of a numberofdifferent types

of tumors in vivo,” and was utended to treat cisorders associated with mcreased

angiogenesis. (Ex.1004, Holash, 11393).

65. From this, the authors conclided that “although the parental VEGF-

Trap and its VEGE-Trappies derivative are quite comparable in vitro (see above),

the VEGF-Traprin2 performs much better in wo, presumably because of its

dramatically enhanced pharmacokinetic profile” Ud, 11395-96}. The authors

closed with a report of studies comparing VEGF-Traprir: with anti-VEGF

monoclonal antibodies, and concluded that efficacy was equal to or better than anti-

VEGF antibodies. This led the authors to conclude that given the comparable half-

lives of fusion proteins in humans, the efficacious dose of the VEGF Trap maybe

much lower than that of a monoclonal anti-VEGF antibody. (See id, 11397).

66. The Holash authors also concluded that VEGF-Trap may be useful im

the treatment of retmmopathies, piven the contribution of patholopical angiogenesis

to such disorders. (See id).

67. This is consistent with the understanding of physicians at the time that

VEGF Trap-Eye was known to have a high binding affinity to VEGF, which the

medical community believed could translate to good clinical efficacy outcomes.

3]
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68. Subsequent work by Regeneron remforced VEGF Trap’s potential as a

possible antiangiogenic therapy for vascular eye diseases. For example, Rudge

noted that blocking VEGF-A exhibited impressive results in the treatment of wet

AMD, suggesting thata VEGFblockade like VEGF Trap could be useful intreating

eye disorders characterized by leaky and proliferating vasculature. (Ex.1052,

Rudge, 411).

69. Rudge also includes experimental work which indicated a role for

VEGFin the pathology of other vascular eye disorders, including diabetic edema,

DR, and AMD. (Ud., 414). Preclinical studies with VEGF Trap showed that it was

able to inhibit choroidal and corneal neovascularization, suppress vascular leak im

the retina, and promote the survival of corneal transplants by inhibiting

neovasculanization. Ua). Following the promising preclinical trials, VEGF Trap

entered clinical trials assessing its effectiveness in treating AMDand chabetic edema

and retinopathy. The prelimmary results showed that “VEGF Trap can rapidly and

wnpressively decrease retinal swelling, and that these changes can be associated with

improvement in visual acuity.” (/d., 414-15). The authors also noted that the VEGF

‘Trap was in the process of entering even more clinical trials related to vascular eye

diseases. (Ex.1052, Rudge, 415).
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70,

VEGFTrap-Eye in AMD patients, and in or around 2009,

Regeneron’s Press Releases and Clinical Trials.

Tn the mid-2000’s, Regeneron began reporting on its clinical trials on

began clinical trials in

RVO and DME patients. Provided belowis a table summarizing the tnals, their

nomenclature, exemplary dosing regimens mvolved, and some of the referencesthat

refer to and describe those studies, which will be discussed in greater detail later im

my declaration.

| Trial Name Reference(s)

CLEAR-IT-I| Phase | (AMD) Dixon, Nguyen-

2009 
CLEAR-IT-2 Heier-2009; Dixon;

Adi S

i

|

|
r

nonpnnnnnnnnegnnnneanniingenannennn

Dosing regimen

Smighe intravitreal |

i injection (incl. 0.5, |

| 2,and4mg doses) |

Monthlyor

| quarterly through

“week 12 followed

by PRN(incl. 0.5,

i2,and4mg doses) |
 

: Phase 3 (AMD)|VIEWL: VIEW?|Dixon; Adis;NCT-

793; NCT-377,

| Monthly through |

| week 8, followed by|
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‘ o T i
Regeneron (8-May- | every S weeks (0.5 |

2008) and 2 mg doses)

/Phase3(RVO)|GALILEO;|Regeneron(G0-[Montyrae
COPERNICUS|April-2009), months, PRN

NCT-973 | thereafter | 
 

Phase 2 (DME)|DA VINCT Regeneron (18- | Monthly (0.5 or 2 |

February-2010) ( mg doses) or

| bimonthly/PRN

: following three

pmonthly Q mg

i doses)
peeneener

 
71. In addition, because some of the AMD clinical trials involving

ranibizumab (LUCENTIS®)are discussed throughout mydeclaration, and the dosing

regimens used in those studies are relevant to the dosing regimen used in

> The VIEW1 and VIEW? trials were discussed in numerous Regeneron press

releases between August 2007 and the time the “069 patent prionty applications were

filed in 2011. Regeneron (8-May-2008) is provided here as an illustrative example.
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Regeneron’s Phase 3 VIEWL/2 studies of VEGF Trap-Eye, a table summarizing

those studies is also provided.

Trial’ Dosing regimen

(Disease)

‘Monthly|

ANCHOR (AMD) Monthly

PIER (AMD) Quarterly after 3 initial monthly injections

EXCITE (AMD) Quarterly after 3 initial monthly injections

PrONTO (AMD) PRNafter 3 initial monthly injections

SAILOR (AMD) PRN after 3 initial monthly injections

 

SUSTAIN (AMD) |PRNafter 3 initial mon thly injections

RESOLVE (DME) | PRNafter 3 initial monthlyinjections

  
 

+ A summaryofthese trials also can be found in Mitchell (Ex.1030) and Massin

(Ex. 1031).
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72. dn connection with Regeneron’s VEGF Trap clinical program,

Regeneron issued a series of press releases, beginning around March 2007 and

disclosing at least the followime information regarding its clinical trials to persons

of ordinary skull in the art:
 

 
  
 

'27 Mar. 2007|Phase 2 trial: 4-week (.e., monthly) dosing of AMD patients 
 with 0.5 or 2.0 mg of VEGF Trap-Eye yields “astatistically 
 significant reduction im retinal thickness after 12 weeks.” 
 (Ex.1053, Regeneron (27-March-2007), 1). 2 Aug, 2007 Phase 2 trial: Results show monthly(.e., every 4 week} VEGF  

 Trap-Eye dosing in AMD patients yields “a statistically 
 significant reduction mm retinal thickness and improvement in 
 visual acuity after 12 weeks.” (Ex.1054, Regeneron (2-August- 
 
 

2007), D.

 
 

Phase 3 trial VIEWI trial initiated, testing the safety and

 
 

efficacy of VEGF Trap-Eye dosed in AMDpatients at either 4-

 
 

 week intervals (0.5 and 2.0 mg) or 8-week intervals (2.0 mg).

 (ld.).

 
eee
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28 Apr. 2008

 

 
Phase 2 trial: Previously reported gains in visual acuity and

decreases in retinal thickness for week 12 were maintained out

to week 32 when using a PRN (1e¢., pro re vata or as-needed)

dosing schedule after week 12. PRNdosing was “determined

by the physician’s assessment of pre-specified criteria,”

including “safety, retinal thickness, and visual acuity.” Further,

during the PRN dosing period after the initial loading doses,

“patients from all dase groups combined required, on average,

only one additional injection over the followmg 20 weeks to

maintain the visual acuity gain established during the fixed-

dosing period. Notably, 55 percent of the patients who received

2.0 mg monthly for 12 weeks did not require any additional

treatment throughout the next 20-week PRN dosing period.”

(Ex. 1012, Regeneron (28-April-2008), 1).

Phase 3 trials (VIEWI & 2): Testing “a monthly loading dose
 

of 0.5 mg or 2.0 mg for 12 weeks, followed by a nine-month

fixed-dosing regimen of 0.5 mg monthly, 2.0 mg monthly, or 2.0

mg everyeight weeks.” (/d., 2).

 
Mylan Exhibit 1002

Mylan v. Regeneron, IPFR2021-00880
Page 42

Celltrion Exhibit 1014

Page 346



Celltrion Exhibit 1014 
Page 347

 

& May 2008 Phase 2 trial: “[Pjatients on the PRN dosing schedule 
 
 
 
 
 
 
 

   

mamtamed the gain in visual acuity and decrease in retinal |

thickness achieved at week 12 through week 32 of the study.”

(Ex. 1013, Regeneron (8-May-2008), 1).

Phase 3 trials ¢ 

Eye] at an 8-week dosing interval, including one additional 2.0

mz dose at week four,” for up to one year-—-i.c., doses at weeks|

0, 4, 8, 16, 24, 32, 40, and 48. Ud).

28 Sept. 2008|Phase Z trial: Paticnts receiving monthly doses of etther 2.0 or

0.5 mg VEGF Trap-Eye for 12 weeks followed by PRN dosing |

achieved improved visual acuity and decreasedretinal thickness

after one year.> Specifically, “[platients receiving monthly

doses of VEGF Trap-Fye of etther 2.0 or 0.5 milligrams Gng) |

for 12 weeks followed by PRN dosing achieved mean |

 
penneeeneeeeeeeee

 

> The September 28, 2008 Press Release also reported that the Phase 2results were

presented earlier that day at the 2008 annual meeting of the Retina Society im

Scottsdale, AZ, and that slides, including data reported at the meeting, were available

at the Regeneron website. (See, e.g, Ex.1055, Retina Society Meeting Presentation).
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improvements im visual acuity versus baseline of 9.0 letters

| i (p<0.0001 versus baseline) and 5.4 letters (p<0.085 versus

| i baseline), respectively, at the end of one year... . During the
| i week 12 to week 52 PRN dosing period, patients initially dosed

: i on a 2.0 mg monthly schedule received, on average, only 1.6
: | additional injections . . . ” (Ex.1056, Regencron (28-

September-2008), 1 (emphasis added)).

 | | Phase 3 trials (VIEW& 2): Studies involve “2.0 mg [VEGF

Trap-Eye] every & weeks (following three monthly doses)’—

i.e., doses at weeks 0, 4, and 8, followed bydoses at weeks 16,

24, 32, 40, and 48.° (/d., 2).

30 Apr. 2009 | Phase 3 trials (COPERNICUS & GALILEO): Evaluating the 
i safety and efficacy of 2 mg VEGF Trap-Eye administered

° The Phase 3 VIEW1 and VIEW2 studies reported in the above disclosures appear

to correspond to the Phase 3 study reported in the “069 patent at Example 4.

(Compare Ex.1056, Regeneron (28-September-2008), 2, with Ex.1001, 069 patent,

9:11 — 13:49).
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monthly for 6 months, followed by PRN dosingfor an additional

six months to treat CRVO’ (Ex.1028, Regeneron (30-April- |

2009), 1). |
 

14 Sep. 2009 |

18Feb. 2010 |  } Treatment arms for the first year !

of the VIEWstudies to be G) 0.5 mg every four weeks; (11) 2.0 |
mg every four weeks; and (in) 2.0 mg every eight weeks

following three monthly doses—i.c., doses at weeks 6, 4, and 8,

followed by doses at weeks 16, 24, 32, 40, and 48. PRN dosing |
i to be used for the second year of the programs. (Ex.1068, |

Regeneron (14-September-2009), 1).

 

i presented, meliding for 2 mg monthly and 2 mg monthly for:' nae 7 ~ i

| three months, followed by PRN dosing. (Ex.1057, Regeneron |

(18-February-2010), 1).

* The Phase 3 CRVO study described in the April 2009 Regeneron press release

appears to be the same CRVOPhase 3 study described in the “069 patent at Example

6. (See, e.g, Ex. 1001, “069 patent, 14:35 - 15:11).
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73.  Insum, the above press releases set forth disclosures between 2007 and

2010 of several VEGF Trap-Eye (aflibercept) clinical studies that meluded

evaluation of the following dosing regimens:

  

  
| Phase 2 AMD 4 monthly doses of 2 mg; PRN dosing thereafter

(CLEAR-IT-2)

‘Phase3AMDTSmonthiydosesoFJmefollowedbydosing

(VIEW! & VIEW2) every eight weeks (1.¢., bimonthly); the second |
year reverted to PRNdosing |

Phase 3 CRVO 6 monthly doses of 2 mg: PRN dosing thereafter |
(COPERNICUS & |
GALILEO)

Phase2DMECT3Tonthlydosesofmg:PRNdosingthereatier|
(DA VINCD

Al
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VIL SCOPE AND CONTENTOF THE PRIOR ART REFERENCES.

A. Dixon (Ex, 1006),

74. Dixon was published in August 2009. I understand that because the

Dixon reference published before the earliest priority date of the ’069 patent,* itis

prior art. [ have reviewed Dixon, which is an article summarizing the current state

of AMD therapies as of 2009, and profiling in particular, and the development and

chnical testing of Regeneron’s VEGFTrap-Eye, including Regeneron’s Phase 2? and

Phase 3 studies.

~~] ora The following paragraphs represent examples of the disclosures in

Dixonthat, in my opinion, are relevant to the method(s) of treatment claimed in the

G69 patent:

76. Asan initial matter, Dixon makes note of the anti-VEGFtherapeutics

that were on the market before VEGF Trap-Eye’s approval-—ranibizumab (Lucentis)

® } have been asked by counsel for Petitioner to use January 13, 2011, as the priority

date of the "069 patent for purposes of my declaration. [understand that counsel for

Petitioner reserves the right to challenge whether there is sufficient support in the

priority document for Regeneron to properly rely on this date.
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