UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

FORMYCON AG.,
Petitioner,

V.

REGENERON PHARMACEUTICALS, INC.,
Patent Owner.

Case IPR2025-00233
U.S. Patent No. 11,084,865

PETITION FOR INTER PARTES REVIEW
OF U.S. PATENT NO. 11,084,865



Attorney Docket No. 57795-00011P1
IPR of U.S. Patent No. 11,084,865

TABLE OF CONTENTS

UNITED STATES PATENT AND TRADEMARK OFFICE........c..ccceevveviinieennee. 1
L. INTRODUCTION .....oiiiiiiiieeteete ettt st s 1
II. MANDATORY NOTICES PURSUANT TO 37 C.F.R. § 42.8(A)(1).............. 6
A.Real Party-In-Interest (37 C.F.R. § 42.8(D)(1)).ccvveevreeiiieeiieeiieeieeeieeeeeiene 6
B.Related Matters (37 C.F.R. § 42.8(D)(2)) cecvvreeeriieeeiie e 6
C.Lead and Backup Counsel (37 C.F.R. § 42.8(b)(3)-(4)..cceveevrrrerreerreenreenrene, 8
D.Service Information (37 C.F.R. § 42.8(D)(4))..ccvveeeiriieeiieeeiee et 9

E. Payment of Fees (37 C.F.R. §§ 42.103 and 42.15(2)) ...ccvveeecrreeeerieeeciiee e 9

III.  GROUNDS FOR STANDING (37 C.F.R. § 42.104(a); 37 C.F.R. .................. 9
I (OB ) R () ) ISP 9
IV. IDENTIFICATION OF CHALLENGE AND RELIEF REQUESTED............. 9
A.Identification of Challenge (37 C.F.R. § 42.104(b)) c.eeeeevreeeiiieeeieeeeieeeieee 9

B. Grounds of Challenge (37 C.F.R. § 42.204(D)(2)) .ccveeevveerieeeieeeieeeiee e 10

V. THE 865 PATENT ..ottt st 10
ALOVEIVIBW ...ttt ettt ettt ettt ettt e st st e st et e bt e s bt e sateenteenbeenseenee 10

B PriOTity Date......oeeuiiiiiieciieciiecee ettt et 12

C. The Challenged Claims..........cccuveeviieeiiieeiieeiie e eeee et ereeeteesreeeseeeeneessaeens 12
D.Prosecution HiSTOTY .....ccccuieiiiiiiiieeiie ettt e 13

E. Level of Ordinary SKill in the ATt .......c.cooovveiiieiiiieieeeeee e 13

VI.  SCOPE AND CONTENT OF THE PRIOR ART......ccceeieiiiiiieeeeeieee 14
A BaCKZIOUNG........eviiiiiieeie et et e e e e aaaeeen 14

1. VEGF ..ottt 14

2. FaN 4§10 S) (7S] o) OSSPSR 15

3. Protein Stability.......cccciiieiiiieiiie e 20

B K@Y PrIOT ATt ottt et et e e et e e et e e e naeeeen 24

1. Fraser (EX.1009) ...ttt e 24

2. WU (EX.TOT60) i 25

3. Feb. 3 and 8, 2006 and March 8, 2006 Presentations (“2006



VIL

S ol

AN S RO R R < A AN e

Attorney Docket No. 57795-00011P1
IPR of U.S. Patent No. 11,084,865

Presentations™)........ecccieeeeiiie ettt et e re e e e e e naeeeen 26
4. Container Closure Systems (FDA Guidance and Nayar)....................... 27
DETAILED GROUNDS FOR INVALIDITY: GROUND 1 .....cccccvevuvrnnnnee. 29
The Modified Fraser/Wulff Formulation............c.cooveeiiiiniinniiiniiieeeeeee, 29

First, a POSA would have been motivated to select an injection volume of

................................................................................................................ 31
CLAIM Tttt ettt sttt e bt e e 35
A vial comprising an ophthalmic formulation suitable for intravitreal
administration that COMPIISES: .....cccvvieriuieriieeiieeiieere e esreesreeeree e eeeeeneeas 35
a vascular endothelial growth factor (VEGF) antagonist............cccceevvvenennnen. 37
AN OTZANIC CO-SOIVENT....ccviiiiiiiiiieciieciee et 37
A DUTTET .. 37
A StADIIZING AZENL .....eiiieiiiecee e e 37

wherein said VEGF antagonist fusion protein is glycosylated and comprises
amino acids 27-457 of SEQ ID NO:4.......coommiiiiieeeeeeeee e 38

wherein at least 98% of the VEGF antagonist is present in native conformation
following storage at 5 °C. for two months as measured by size exclusion

ChIOMALOZIAPNY .....vveeiiiieiie e et e e 40
(a)The stability limitations are inherent...........cccccveevveenieenieeniieeeneeenen. 40
(b)The claimed stability 1S ODVIOUS .......ccocvieriieeiiieiieeieeieecvee e 46

O] P21 3o 15U 49

O] F2 130 TS e PSR PRTRR 51

CLAIMS 077 .ttt ettt ettt et e et e e tae e taeessbeessbeesssaesnseesnseeenseas 51

CLaIMS 89 ...ttt ettt et e et et e e e e e eeebe e enneeenneas 51

Claims 10-11, 19-20 c..voiieiieie e e e 54

ClAIM 12ttt e et e e ettt e e e ta e e e sata e e easeeeensseeesnsaeeenssaeeans 55

@) F:1 10 s T 30 56

(O] F:700 s T I TR 56

(O] F:7 00 0 T L TR 58

(O] F: 10 s T A S 58

O] F- 754 e PSR SRPR 60

11



Attorney Docket No. 57795-00011P1
IPR of U.S. Patent No. 11,084,865

An ophthalmic formulation COMPTISING ........eeeevvieeeciiieeeiieeeeie e, 60
(a) 40 mg/ml of a glycosylated VEGF antagonist fusion protein comprising
amino acids 27-457 of SEQ IDNO:4 ... 60
3. (5) 0.03% t0 0.1% pOolysOrbate .........eevvieriiiiiieeiie et 60
4. (c) 5-40 mM of sodium phosphate buffer, pH between 5.8-7.0........................ 60
5. (A) SUCTOSE ...ttt ettt e et e et e e e et e e e sareeeetaeeesaraeeeeareeeans 60
6. wherein the ophthalmic formulation is suitable for intravitreal administration
.......................................................................................................................... 61
7. wherein at least 98% of the VEGF antagonist is present in native conformation
following storage at 5 °C. for 2 months as measured by size exclusion
ChIOMALOZIAPNY .....viieiiiieiie e e e e e 61
NLCIAIM 52ttt ettt e ettt esat e e nte e aaeeenee 61
O.ClaIM 53ttt ettt et e st e e et e et e e beeeateennaeens 61
P Clalm 55ttt s 61
Q.There Are No Secondary Considerations............cceccuveeevveeeeireeescieeesiieeesveeens 62
VIII. DETAILED GROUNDS FOR INVALIDITY: GROUND 2 ......cccccvvevrenenne. 63
ALCLAIM 26ttt ettt e ettt e snaeeneeenbeenneenes 63
B Clalm 27 ..ottt st 64
C.ClaimS 28-30.....ueeieeeiieiteee ettt ettt st ettt ettt st st 64
D.Claims 31-32. .ttt et 64
E.Claims 33-34 ...ttt e 65
F. Claims 35-36, 44-45 ..ot 65
GLCLAIMS 39, A7 oottt e e e e e e eeeeeeeeeeaes 65
H.CLAIMS 40, 48 ... sasssssssssssssssnnnnnnnnn 66
L. ClAIMS 41, 49 ..ottt tasasasassssssssssesnnnnnnnnn 66
R O P 15 s TSI 3 | PR RPRRRRRRRRRRRRIN 66
KLCTAIM 54t ettt ettt et e st esabeeeneeas 66
L. There Are No Secondary Considerations...........cccecveeereiieeenrieeenieeesiieeesveeens 66
IX. DISCRETIONARY DENIAL IS UNWARRANTED. .....c.ccceviiriieireieeen 67
A.The Becton Dickinson Factors Do Not Favor Denial Under 35 U.S.C. § 325(d)
.......................................................................................................................... 67

111



Attorney Docket No. 57795-00011P1
IPR of U.S. Patent No. 11,084,865
B. The General Plastic and Valve Do Not Support Denial under 35 U.S.C.

R ) OSSR TR 69
C. Fintiv Does Not Support Denial Under 35 U.S.C. § 314(a).....cccccvveeecrveeennnns 70
X, CONCLUSION.....ccuttiiteieettetteste st te ettt et e s aeeteebeeseesseesseesssesnseenseenseenns 71

v



Attorney Docket No. 57795-00011P1
IPR of U.S. Patent No. 11,084,865

TABLE OF EXHIBITS

Exhibit | Description

1001 | U.S. Patent No. 11,084,865 (“’865 Patent”)

1002 | Forrest Declaration (“Forrest™)

1003 | Forrest Curriculum Vitae

1004 | File History of U.S. Application No. 16/739,559 (“865PH”)

1005 | Lefkowitz Declaration (“Lefkowitz”)

1006 | Lefkowitz Curriculum Vitae

1007 | Zhou Declaration (“Zhou”)

1008 | Napoleone Ferrara & Robert S. Kerbel, Angiogenesis as a Therapeutic
Target, 438 NATURE 967-74 (Dec. 15, 2005) (“Ferrara 2005”)

1009 | Hamish M. Fraser et al., Single Injections of Vascular Endothelial
Growth Factor Trap Block Ovulation in the Macaque and Produce a
Prolonged, Dose-Related Suppression of Ovarian Function, 90(2) J.
CLIN. ENDOCRINOL. &METAB. 1114-1122 (Feb. 2005) (“Fraser”)

1010 | Jocelyn Holash et al., VEGF-Trap: A VEGF Blocker with Potent
Antitumor Effects, 99 (17) PNAS 11393-11398 (Aug. 20, 2002)
(“Holash”)

1011 | February 3, 2006 Angiogenesis Presentation (“February 3, 2006
Presentation™)

1012 | February 8, 2006 Merrill Lynch Presentation (“February 8, 2006
Presentation”)

1013 | March 8, 2006 Lehman Brothers Presentation (“March 8, 2006 Lehman
Brothers Presentation”)

1014 | Press Release, “VEGF trap oncology program with Sanofi-Aventis
planned to expand rapidly,
https://www.sec.gov/Archives/edgar/data/872589/00009501230501 149
6/y13089exv99w1.htm

1015 |J.S. Rudge et 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




Attorney Docket No. 57795-00011P1
IPR of U.S. Patent No. 11,084,865

Exhibit | Description
Targets, 70 COLD SPRING HARBOR SYMPOSIA ON  QUANTITATIVE
BIOLOGY 411-418 (2005) (“Rudge”)

1016 | Christine Wulff et al., Prevention of Thecal Angiogenesis, Antral
Follicular Growth, and Ovulation in the Primate by Treatment with
Vascular Endothelial Growth Factor Trap R1R2, 143(7)
ENDOCRINOLOGY 2797-2807 (Jul. 2002) (“Wulff”)

1017 | Press Release, “Regeneron’s VEGF trap demonstrates positive
preliminary results in patients with age-related macular degeneration”
https://www.sec.gov/Archives/edgar/data/872589/00009501230600106
8/y17152exv99w1.htm

1018 | Chang et al., Practical Approaches to Protein Formulation Development,
in Rational Design of Stable Protein Formulations 1 (J.F. Carpenter &
M.C. Manning eds., 2002). (““Chang 2002”)

1019 | U.S. Patent No. 7,374,758 to Papadopoulos et al. (“’758 Patent™)

1020 | Nayar R, Manning MC. High throughput formulation: strategies for
rapid development of stable protein products. Pharm Biotechnol.
2002;13:177-98. (“Nayar”)

1021 | U.S. Patent No. 8,110,546 to Dix et al. (“Dix”)

1022 | September 27, 2005 UBS Global Life Sciences Conference Presentation,
https://web.archive.org/web/20051226175624/
http://regeneron.com/investor/UBS_Sep05_FF.pdf

1023 | [Reserved]

1024 | U.S. Patent Publication No. 2003/0113316 to Kaisheva et al. (“Kaisheva
33 1679)

1025 | U.S. Patent Publication No. 2003/0138417 to Kaisheva et al. (“Kaisheva
341779)

1026 | U.S. Patent Publication No. 2004/0197324 to Liu et al. (“Liu”)

1027 | U.S. Patent Publication No. 2004/0265309 to Kandel et al. (“’309
Publication”)

1028 | U.S. Patent Publication No. 2005/0112061 to Holash et al. (“’061
Publication”)

1029 | International Publication No. WO 00/75319 to Papadopoulos et al.

vi



Attorney Docket No. 57795-00011P1
IPR of U.S. Patent No. 11,084,865

Exhibit | Description
(“’319 Publication™)

1030 | International Publication No. WO 97/04801 to Andya et al. (“WO
380179)

1031 | Vial, Merriam-Webster.com, https://merriam-
webster.com/dictionary/vial (last visited Jan. 16, 2023) (“Merriam
Webster Vial Definition™)

1032 | AVASTIN®, Approved Labeling, CENTER FOR DRUG EVALUATION
AND RESEARCH (2004) (“AVASTIN Label”)

1033 | RAPTIVA®, Physicians’ Desk Reference (59th ed. 2005) (“RAPTIVA
Label”)

1034 | REMICADE®, Physicians’ Desk Reference (59th ed. 2005)
(“REMICADE Label”)

1035 | SIMULECT®, Physicians’ Desk Reference (59th ed. 2005)
(“SIMULECT Label”)

1036 | HERCEPTIN®, Physicians’ Desk Reference (59th ed. 2005)
(“HERCEPTIN Label”)

1037 | XOLAIR® label, Physicians’ Desk Reference (59th ed. 2005)
(“XOLAIR Label”)

1038 | Food & Drug Administration, Guidance for Industry, Container Closure
Systems for Packaging Human Drugs and Biologics (May 1999),
https://www.fda.gov/media/70788/download. (“FDA Container Closure
Guidance™)

1039 | US2006/0058234 (“Daly”)

1040 | Zhou Curriculum Vitae

1041 | Chirila, T.V., Hong, Y. (1998). The Vitreous Humor. In: Black, J.,
Hastings, G. (eds) Handbook of Biomaterial Properties. Springer,
Boston, MA. (“Chirila”)

1042 | Silva Tavares Neto JED, Cyrino FVR, Lucena MM, Scott [U, Messias
AMV, Jorge R. Intravitreal bevacizumab plus propranolol for
neovascular age-related macular degeneration (the BEVALOL study): a
phase I clinical trial. Int J Retina Vitreous. 2023. (“Neto”)

1043 | [Reserved]

vii



Attorney Docket No. 57795-00011P1
IPR of U.S. Patent No. 11,084,865

Exhibit

Description

1044

Eldeeb M, Chan EW, Dedhia CJ, Mansour A, Chhablani J. One-year
outcomes of ziv-aflibercept for macular edema in central retinal vein
occlusion. Am J Ophthalmol Case Rep. 2017 Oct 6;8:58-61. (“Eldeeb”)

1045

Macugen Label,
https://www.accessdata.fda.gov/drugsatfda_docs/label/2006/021756s00
6,s0071bl.pdf (“Macugen Label”)

1046

Vitravene Label,
https://www.accessdata.fda.gov/drugsatfda docs/nda/98/20961 Vitrav
ene_prntlbl.pdf (“Vitravene Label”)

1047

[Reserved]

1048

Vernon SA. Intravitreal triamcinolone therapy for diabetic macular
oedema. Br J Ophthalmol. 2005 Aug;89(8):931-3. (“Vernon™)

1049

Jaffe, G.J., Ashton, P., & Pearson, P.A. (Eds.). (2006). Intraocular Drug
Delivery (1st ed.). (“Jaffe”)

1050

Rosenfeld PJ, Heier JS, Hantsbarger G, Shams N. Tolerability and
efficacy of multiple escalating doses of ranibizumab (Lucentis) for

neovascular age-related macular degeneration. Ophthalmology. 2006
Apr;113(4):623.el. (“Rosenfeld 2006”)

1051

Rosenfeld PJ, Heier JS, Chung CY, McCluskey ER. RhuFab V2 Dose-
Escalation Trial: Safety and Tolerability of 3 Escalating Dosing
Regimens in Subjects with Age-Related Macular Degeneration (AMD).
ASRS Annual Meeting, August 16-20, 2003. (“Rosenfeld 2003™)

1052

Costa RA, Jorge R, Calucci D, Cardillo JA, Melo LA Jr, Scott 1U.
Intravitreal bevacizumab for choroidal neovascularization caused by
AMD (IBeNA Study): results of a phase 1 dose-escalation study. Invest
Ophthalmol Vis Sci. 2006 Oct;47(10):4569-78. (“Costa”)

1053

C.A. Cordeiro, R.A. Costa, R. Jorge, D. Calucci, J. Cardillo, I.U. Scott;
Intravitreal Bevacizumab for Macular Edema Associated with

Hemiretinal and Central Retinal Vein Occlusion . Invest. Ophthalmol.
Vis. Sci. 2006;47(13):4257. (“Cordeiro”)

1054

Rosenfeld, Philip J., Andrew A. Moshfeghi, and Carmen A. Puliafito.
"Optical coherence tomography findings after an intravitreal injection of
bevacizumab (Avastin®) for neovascular age-related macular

viil



Attorney Docket No. 57795-00011P1
IPR of U.S. Patent No. 11,084,865

Exhibit | Description

degeneration." Ophthalmic Surgery, Lasers and Imaging Retina 36.4
(2005): 331-335. (“Rosenfeld 2005”)

1055 | Bonini-Filho MA, Jorge R, Barbosa JC, Calucci D, Cardillo JA, Costa
RA. Intravitreal injection versus sub-Tenon's infusion of triamcinolone
acetonide for refractory diabetic macular edema: a randomized clinical
trial. Invest Ophthalmol Vis Sci. 2005 Oct;46(10):3845-9. (“Bonni-
Filho”)

1056 | Gillies MC, Simpson JM, Luo W, Penfold P, Hunyor AB, Chua W,
Mitchell P, Billson F. A randomized clinical trial of a single dose of
intravitreal triamcinolone acetonide for neovascular age-related macular

degeneration:  one-year  results. Arch  Ophthalmol. 2003
May;121(5):667-73. (“Gillies™)

1057 | Eyetech Study Group. Anti-vascular endothelial growth factor therapy
for subfoveal choroidal neovascularization secondary to age-related
macular degeneration: phase II study results. Ophthalmology. 2003
May;110(5):979-86. (“Eyetech Study™)

1058 | Hida T, Chandler D, Arena JE, Machemer R. Experimental and clinical
observations of the intraocular toxicity of commercial corticosteroid
preparations. Am J Ophthalmol. 1986 Feb 15;101(2):190-5. (“Hida”™)

1059 | Jonas JB, Kreissig I, Degenring R. Intraocular pressure after intravitreal
injection of triamcinolone acetonide. Br J Ophthalmol. 2003
Jan;87(1):24-7. (“Jonas 2003”)

1060 | Danis RP, Ciulla TA, Pratt LM, Anliker W. Intravitreal triamcinolone
acetonide in exudative age-related macular degeneration. Retina. 2000.
(“Danis”)

1061 | Young S, Larkin G, Branley M, Lightman S. Safety and efficacy of
intravitreal triamcinolone for cystoid macular oedema in uveitis. Clin
Exp Ophthalmol. 2001 Feb;29(1):2-6. (“Young”)

1062 | Kenalog Label,
https://www.accessdata.fda.gov/drugsatfda docs/label/2006/014901s03
41bl.pdf (“Kenalog Label™)

1063 | Jonas JB, Kreissig I, Degenring R. Intravitreal triamcinolone acetonide
for treatment of intraocular proliferative, exudative, and neovascular

diseases. Prog Retin Eye Res. 2005 Sep;24(5):587-611. (“Jonas 2005™)

X



Attorney Docket No. 57795-00011P1
IPR of U.S. Patent No. 11,084,865

Exhibit

Description

1064

Gallemore RP, and Boyer DS. Intravitreal Kenalog Injections,
https://www.aao.org/eyenet/article/intravitreal-kenalog-injections
(“Gallemore”)

1065

Kuppermann BD, Thomas EL, de Smet MD, Grillone LR; Vitrase for
Vitreous Hemorrhage Study Groups. Safety results of two phase 111 trials
of an intravitreous injection of highly purified ovine hyaluronidase
(Vitrase) for the management of vitreous hemorrhage. Am J Ophthalmol.

2005 Oct;140(4):585-97. (“Kupperman I”)

1066

Kuppermann BD, Thomas EL, de Smet MD, Grillone LR; Vitrase for
Vitreous Hemorrhage Study Groups. Pooled efficacy results from two
multinational randomized controlled clinical trials of a single
intravitreous injection of highly purified ovine hyaluronidase (Vitrase)

for the management of vitreous hemorrhage. Am J Ophthalmol. 2005
Oct;140(4):573-84. (“Kuppermann 1I”)

1067

Vitrase Label,
https://www.accessdata.fda.gov/drugsatfda docs/label/2004/21640s002
.0031bl.pdf (“Vitrase Label™)

1068

Gaudreault J, Fei D, Rusit J, Suboc P, Shiu V. Preclinical
pharmacokinetics of Ranibizumab (rhuFabV?2) after a single intravitreal
administration. Invest Ophthalmol Vis Sci. 2005 Feb;46(2):726-33.
(“Gaudreault™)

1069

Lucentis Label,
https://www.accessdata.fda.gov/drugsatfda_docs/label/2006/1251561bl.
pdf (“Lucentis Label”)

1070

Macugen Drug Approval Letter,
https://www.accessdata.fda.gov/drugsatfda docs/nda/2004/21-
756 _Macugen_approv.pdf (“Macugen Approval Letter”)

1071

CATT Research Group; Martin DF, Maguire MG, Ying GS, Grunwald
JE, Fine SL, Jaffe GJ. Ranibizumab and bevacizumab for neovascular
age-related macular degeneration. N Engl J Med. 2011 May
19;364(20):1897-908. (“CATT Study”)

1072

Oliveira LB, Tatebayashi M, Mahmoud TH, Blackmon SM, Wong F,
McCuen BW 2nd. Dispase facilitates posterior vitreous detachment
during vitrectomy in young pigs. Retina. 2001;21(4):324-31.
(“Oliveira™)




Attorney Docket No. 57795-00011P1
IPR of U.S. Patent No. 11,084,865

Exhibit | Description

1073 | Wang F, Wang Z, Sun X, Wang F, Xu X, Zhang X. Safety and efficacy
of dispase and plasmin in pharmacologic vitreolysis. Invest Ophthalmol
Vis Sci. 2004 Sep;45(9):3286-90. doi: 10.1167/i0vs.04-0026. (“Wang”)

1074 | Tezel TH, Del Priore LV, Kaplan HJ. Posterior vitreous detachment with
dispase. Retina. 1998;18(1):7-15. (“Tezel”)

1075 | Tsui I, Pan CK, Rahimy E, Schwartz SD. Ocriplasmin for vitreoretinal
diseases. J Biomed Biotechnol. 2012;2012:354979. (“Tsui”™)

1076 | Sakuma T, Tanaka M, Mizota A, Inoue J, Pakola S. Safety of in vivo
pharmacologic vitreolysis with recombinant microplasmin in rabbit
eyes. Invest Ophthalmol Vis Sci. 2005 Sep;46(9):3295-9. (“Sakuma”)

1077 | Gandorfer A, Rohleder M, Sethi C, Eckle D, Welge-Liissen U, Kampik
A, Luthert P, Charteris D. Posterior vitreous detachment induced by
microplasmin. Invest Ophthalmol Vis Sci. 2004 Feb;45(2):641-7.
(“Gandorfer”)

1078 | Malik D, Tarek M, Caceres del Carpio J, Ramirez C, Boyer D, Kenney
MC, Kuppermann BD. Safety profiles of anti-VEGF drugs:
bevacizumab, ranibizumab, aflibercept and ziv-aflibercept on human

retinal pigment epithelium cells in culture. Br J Ophthalmol. 2014 Jun;98
Suppl 1(Suppl 1):111-16. (“Malik™)

1079 | Application for Extension of Patent Term to U.S. Patent No. 7,374,758.
(“The *758 PTE”)

1080 | US2004/0014667 (“’667 Publication™)

1081 | US20050175610 (“Wiegand”)

1082 | Drickamer K, Taylor ME. Evolving views of protein glycosylation.
Trends Biochem Sci. 1998 Sep;23(9):321-4. (“Drickamer”)

1083 | Kimura R, Miller WM. Glycosylation of CHO-derived recombinant tPA
produced under elevated pCO2. Biotechnol Prog. 1997 May-
Jun;13(3):311-7. (“Kimura™)

1084 | Baker KN, Rendall MH, Hills AE, Hoare M, Freedman RB, James DC.
Metabolic control of recombinant protein N-glycan processing in NSO
and CHO cells. Biotechnol Bioeng. 2001 May 5;73(3):188-202.
(“Baker”)

xi



Attorney Docket No. 57795-00011P1
IPR of U.S. Patent No. 11,084,865

Exhibit | Description

1085 | Kobata A. A journey to the world of glycobiology. Glycocon;j J. 2000
Jul-Sep;17(7-9):443-64. (“Kobata”)

1086 | Dwek RA. Glycobiology: “towards understanding the function of
sugars”. Biochem Soc Trans. 1995 Feb;23(1):1-25. (“Dwek”)

1087 | L. Liu, Antibody Glycosylation and Its Impact on the Pharmacokinetics
and Pharmacodynamics of Monoclonal Antibodies and Fc-Fusion
Proteins, 104 Journal of Pharmaceutical Sciences 1866—1884 (2015).
(“Liu 2015”)

1088 | R. Jefferis, Glycosylation of Recombinant Antibody Therapeutics, 21
Biotechnology Progress 11-16 (2005). (“Jefferis™)

1089 | Patent Owner Response filed in Celltrion, Inc. v. Regeneron
Pharmaceuticals, Inc., PTAB-IPR2023-00462 (“°992 IPR POR”)

1090 | Ronin C, Granier C, Caseti C, Bouchilloux S, Van Rietschoten J.
Synthetic substrates for thyroid oligosaccharide transferase. Effects of
peptide chain length and modifications in the Asn-Xaa-Thr-region. Eur
J  Biochem. 1981 Aug;118(1):159-64. doi: 10.1111/5.1432-
1033.1981.tb05499.x. PMID: 6793364. (“Ronin”)

1091 | Imperiali B, Hendrickson TL. Asparagine-linked glycosylation:
specificity and function of oligosaccharyl transferase. Bioorg Med
Chem. 1995 Dec;3(12):1565-78. doi: 10.1016/0968-0896(95)00142-5.
PMID: 8770382. (“Imperiali’)

1092 | Anguita R, Tasiopoulou A, Shahid S, Roth J, Sim SY, Patel PJ. A
Review of Aflibercept Treatment for Macular Disease. Ophthalmol
Ther. 2021 Sep;10(3):413-428. doi: 10.1007/s40123-021-00354-1. Epub
2021 Jun 13. Erratum in: Ophthalmol Ther. 2021 Sep;10(3):429.
(“Anguita”)

1093 | Hart GW. Glycosylation. Curr Opin Cell Biol. 1992 Dec;4(6):1017-23.
(“Hart”)

1094 | Jager RD, Aiello LP, Patel SC, Cunningham ET Jr. Risks of intravitreous
injection: a comprehensive review. Retina. 2004 Oct;24(5):676-98.
(“Jager”)

1095 | Garcia-Valldecabres M, Lopez-Alemany A, Refojo MF. pH stability of
ophthalmic solutions. Optometry. 2004 Mar;75(3):161-8. (“Garcia-
Valldecabres™)

xii



Attorney Docket No. 57795-00011P1
IPR of U.S. Patent No. 11,084,865

Exhibit | Description

1096 | Andya JD, Hsu CC, Shire SJ. Mechanisms of aggregate formation and
carbohydrate excipient stabilization of lyophilized humanized
monoclonal antibody formulations. AAPS PharmSci. 2003;5(2):E10.
(“Andya”)

1097 |Dave A. Parkins & Ulla T. Lashmar, The Formulation of
Biopharmaceutical Products, 3(4) PHARM. SCI. & TECH. TODAY
129- 137 (Apr. 4, 2000) (“Parkins™)

1098 | Response to Office Action of July 13, 2011 in U.S. Application No.
12/835,065 (“Nov 22 OA Response”)

1099 | US20050281822 (“’822 Publication”™)

1100 | Garcia-Carmona, J. & Gomez-Morales, Jaime & Sainz, Julio &
Rodriguez Clemente, Rafael. (2003). Morphological characteristics and
aggregation of calcite crystals obtained by bubbling CO2 through a
Ca(OH)2 suspension in the presence of additives. Powder Technology.
130. 307-315. (“Garcia-Carmona”)

1101 | Expert Declaration of Richard Manning submitted in [IPR2021-00881
(“Manning Declaration™)

1102 | Sigma Polyoxyethylenesorbitan Monolaurate (Tween 20) Product
Information,
https://www.sigmaaldrich.com/deepweb/assets/sigmaaldrich/product/d
ocuments/189/818/p6585pis.pdf?srsltid=AfmBOorZBp4JzaONG_JnlJt
MY gOrFShdd7KRyjrE&PM4nmrl_kub kky (“Sigma Polysorbate 20
Product Information™)

1103 | Fuhrman LC Jr. Ansel’s Pharmaceutical Dosage Forms and Drug
Delivery Systems. 8th ed. Chapter 15: Parenterals. Am J Pharm Educ.
2006;70(3):71. (“Ansel”)

1104 | K.L. Cheng, et al., On Calibration of pH Meters, 5 Sensors 209-219
(2005) ) (“Cheng”)

1105 | John A. Illingworth, A Common Source of Error in pH Measurements,
195 Biochemical Journal 259-262 (1981) (“Illingworth™)

1106 | Chun-Man Chan et al.,, Evaluation of a Luminescent Ruthenium
Complex Immobilized Inside Nafion as an Optical pH Sensor, 123
Analyst 1843-1847 (1998) (“Chan”)

Xiil



Attorney Docket No. 57795-00011P1
IPR of U.S. Patent No. 11,084,865

Exhibit | Description

1107 | Hanna Instruments, Checker® HI 98103: pH Tester with Replaceable
Electrode, User Manual, Hanna Instruments (December 2004)
(“Hanna”)

1108 | Oakton Instruments, Waterproof pHTestr 2: Microprocessor-Based
Pocket pH Tester, Instruction Sheet, Oakton Instruments (February
2005) (“Oakton™)

1109 | August 26, 2024 Regeneron’s Nonconfidential Response Brief filed in
Regeneron Pharmaceuticals, Inc. v. Mylan Pharmaceuticals Inc., Case
No. 24-1965, Federal Circuit (Dkt. 36) (“Regeneron Appeal Responsive
Brief”)

1110 | [Reserved]

1111 | [Reserved]

1112 | [Reserved]

1113 | [Reserved]

1114 | [Reserved]

1115 | Eugene J. McNally, Protein Formulation and Delivery, Drugs and the

Pharmaceutical Sciences (2000) (“McNally”)

X1V



Attorney Docket No. 57795-00011P1
IPR of U.S. Patent No. 11,084,865

I. INTRODUCTION

Formycon AG (“Petitioner”) petitions for inter partes review (“IPR”) under
35 U.S.C. §§ 311-319 and 37 C.F.R. §§ 42 et seq., seeking cancellation of claims
1-12, 14-17, 19-20, 22-36, 39-42, 44-45, and 47-55 (the “Challenged Claims”) of
U.S. Patent No. 11,084,865 (“’865 patent”) (Ex.1001), assigned to Patent Owner,
Regeneron Pharmaceuticals, Inc. (“Regeneron” or “Patent Owner”).

The Challenged Claims are generally directed to ophthalmic formulations, in
either a vial or a pre-filled syringe (“PFS”), comprising the anti-VEGF molecule
aflibercept, an organic co-solvent, a buffer, and a stabilizing agent. The claims recite
the formulation’s stability characteristics (percent “native conformation” of the
protein and turbidity) under common storage conditions.

One subset of the Challenged Claims—1-12, 14-17, 19-20, 22-25, 51-53,and
55—recite that the formulation is stored in a vial. These claims are collectively
referred to as the “Vial Claims” and are addressed in Ground I. A second subset of
Challenged Claims—26-36, 39-42, 44-45, 47-50, 54—recite the same formulation
stored in a PFS. These claims are collectively referred to as the “PFS Claims™ and
are addressed in Ground II.

Both sets of claims are rendered obvious by two publications—Fraser

(Ex.1009) and Wulff (Ex.1016)—in combination with a small set of additional
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references. Fraser and Wulff describe the same intravenous formulation of
aflibercept. The Fraser/Wulff formulation was the only aflibercept formulation
described in the prior art. It contained aflibercept formulated in a phosphate buffer,
a polysorbate 20 co-solvent, and a sucrose stabilizer (Ex.1002, q988-94; Ex.1011,
96; Ex.1009, 1115; Ex.1016, 2798). These are the same excipients recited in the

Challenged Claims, as shown below:

Fraser/Wulff Formulation Challenged Claims Active Ingredients
and Excipients

aflibercept aflibercept

polysorbate 20 polysorbate 20 (an organic co-solvent)

phosphate buffer phosphate buffer

sucrose sucrose (a stabilizing agent)

The dependent Challenged Claims specify narrower concentration ranges for
aflibercept and the excipients and are rendered obvious by Fraser/Wulff in
combination with a series of presentations given by Patent Owner in February and
March 2006 (“2006 Presentations”) describing administering aflibercept
intravitreally to treat angiogenic eye disorders. These presentations would have
motivated a POSA to modify the intravenous Fraser/Wulff formulation—the only
known aflibercept formulation—for intravitreal use. Taking simple, necessary steps
to convert the intravenous Fraser/Wulff formulation into an intravitreal formulation

leads directly to the claimed formulation.
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Specifically, the 2006 Presentations teach using aflibercept to treat wet AMD,
which is “a major cause of blindness in adults over 60.” See, e.g., Ex.1012, 19.
According to Regeneron, aflibercept could be the “best in class” for wet AMD with
the potential to achieve greater efficacy with a more convenient dosing regimen. /d.
The presentations disclose that a “single intravitreal injection” of aflibercept showed
“[r]apid, substantial, and prolonged (up to at least 4 weeks) reduction in retinal
thickness”—necessary to treat wet AMD—and that a Phase 2 trial was set to begin
with a Phase 3 trial planned for the following year. See, e.g., Ex.1012, 23.

The presentations would have motivated a POSA to develop an intravitreal
formulation of aflibercept for use in treating angiogenic eye disorders. Though the
presentations tout aflibercept intravitreal injections, they do not give details on the
formulation used. A POSA naturally would have looked to Fraser and Wulff, which
describe the only known formulation of aflibercept, as a starting point.

Modifying the Fraser/Wulff formulation for intravitreal use would have only
required a few simple steps:

(1) Selecting the dosage. The 2006 Presentations teach that the maximum
safe and tolerated dose of aflibercept for intravitreal injections was 4 mg, so a POSA
would have been motivated to select this dose for the treatment of angiogenic eye

disorders.
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(2) Reducing the volume. The 2 mL volume of the Fraser/Wulff formulation
is far too large for the human eye. A POSA would have been motivated to reduce it
to 0.1 mL, the known safe and tolerated volume for intravitreal injections, which
was used in the most commonly administered intravitreal drugs.

(3) Reducing sucrose. The Fraser/Wulff formulation includes 20% sucrose,
which results in a formulation with an extremely high concentration of dissolved
particles in the fluid (its osmolality or osmolarity). Injecting the Fraser/Wulff
formulation into the eye would have caused the eye to compensate by drawing water
in from surrounding tissues, including the retina, risking substantial discomfort and
even significant damage. To avoid this, a POSA would have been motivated to
reduce the formulation’s osmolarity to match that of the eye. As described further
below, reducing sucrose from 20% to 10% or less was the only way to achieve this,
given the composition of the formulation. Doing so, along with selecting the dose
and reducing the volume, would have made the formulation suitable for intravitreal
administration.

As set out below in Section VII.A, a POSA would have been motivated to
make these minor, obvious modifications, leading directly to the formulation recited
in the Challenged Claims, including the concentration ranges and amounts recited in
the dependent claims. Storing the formulation in a vial or PFS would have been

obvious.
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The resulting formulation (“Modified Fraser/Wulff formulation™) also would
have had the claimed stability characteristics (percent “native conformation” and
turbidity) under the recited storage conditions. While the stability of the Modified
Fraser/Wulff formulation was not expressly taught in the prior art, the stability of
the formulation is “the natural result of the combination of elements explicitly
disclosed by the prior art.” PAR Pharmaceutical, Inc. v. TWI Pharmaceuticals, Inc.,
773 F.3d 1186, 1195-96 (Fed. Cir. 2014). Regeneron’s own testing on aflibercept
formulations confirm that the Modified Fraser/Wulff formulation would have had
the claimed stability. Regeneron discloses stability testing on a wide range of
aflibercept formulations containing different concentrations of excipients, and the
Modified Fraser/Wulff formulation falls within the ranges of the formulations
Regeneron tested. That testing shows that the Modified Fraser/Wulff formulation
will have the claimed stability. Testing an obvious formulation to ascertain protein
aggregation and turbidity after storage at 5°C does not make that formulation
patentable, because “the identification and characterization of a prior art material...
does not make it novel.” In re Crish, 393 F.3d 1253, 1258 (Fed. Cir. 2004).

Furthermore, the 865 Patent does not teach a POSA how to achieve the
recited stability other than by simply making and testing the formulation. Indeed,
where a Patent Owner claims a composition in terms of a property and the prior art

teaches the same composition without disclosing that property, “the PTO can require



Attorney Docket No. 57795-00011P1
IPR of U.S. Patent No. 11,084,865

an applicant to prove that the prior art products do not necessarily or inherently
possess the characteristics of his claimed product.” In re Best, 562 F.2d 1252, 1255
(CCPA 1977). Further, a POSA would have been motivated to make the Modified
Fraser/Wulff formulation as stable as possible and would have regarded achieving
the stability recited in the claims to be obvious. Ex.1002, 49149-157; Ex.1016, 2798.
Finally, discretionary denial is not appropriate here. None of the references
cited in Petitioner’s grounds were substantively discussed during prosecution.
The Board should institute an inter partes review of the Challenged Claims
and find those claims unpatentable on the grounds presented herein.

II. MANDATORY NOTICES PURSUANT TO 37 C.F.R. § 42.8(A)(1)
A.  Real Party-In-Interest (37 C.F.R. § 42.8(b)(1))

The real party-in-interest for Petitioner is Formycon AG.

B. Related Matters (37 C.F.R. § 42.8(b)(2))

The ’865 patent is challenged in Samsung Bioepis Co. Ltd. v. Regeneron
Pharmaceuticals, Inc., IPR2025-00176 (P.T.A.B.), which was filed on November
20, 2024. The Board has not yet issued an institution decision in [PR2025-00176,
which concerns precisely the same invalidity grounds raised by this Petition.

Petitioner conditionally seeks to join IPR2025-00176. See Conditional
Motion for Joinder (filed concurrently). Petitioner submits “copycat” declarations
from Dr. Laird Forrest, Dr. Zhaohui Zhou, and Dr. Todd Lefkowitz, on whom

Petitioner will rely only in the event that trial in [IPR2025-00176 is not instituted or

6
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Samsung Bioepis is terminated from that proceeding. /d. at 6 n.2. The declarations
submitted by Petitioner differ from those Samsung Bioepis filed in [PR2025-00176
(from Drs. Yaman, Butler, and Chaum, respectively), in that they have been
updated to list the qualifications and personal experience of Drs. Forrest, Zhou, and
Leftkowitz. /d.

The related 992 patent was challenged in Chengdu Kanghong Biotechnology
Co., Ltd. v. Regeneron Pharmaceuticals, Inc., IPR2021-00402 (P.T.A.B.), which the
parties voluntarily terminated on June 25, 2021. The ’992 patent was challenged in
Celltrion, Inc. v. Regeneron Pharmaceuticals, Inc., IPR2023-00462 (P.T.A.B.),
which was instituted on July 20, 2023. Regeneron subsequently disclaimed all
challenged claims in response to institution.

The ’865 patent is currently being asserted in Regeneron Pharmaceuticals,
Inc. v. Formycon AG, No. 1:23-cv-97 (N.D.W.Va.). A preliminary injunction was
entered by the Court in that case, which is on appeal to the Federal Circuit in
Formycon AG v. Regeneron Pharmaceuticals, Inc., Appeal No. 24-2009. The West
Virginia Court has not scheduled trial in that matter and discovery has not been
conducted. Regeneron asserts the *865 patent as one of 52 patents.

To the best of Petitioner’s knowledge, the following are additional judicial or
administrative matters that potentially would affect, or be affected by, a decision in
this proceeding:

o Regeneron Pharmaceuticals, Inc. v. Mylan Pharmaceuticals Inc., Nos. 24-

7
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1965, 24-1966, 24-2002, 24-2009, 24-2019, 24-2058, 24-2082, 24-2083, 24-
2147, 24-2156, 24-2351 (Fed. Cir.)

o In re: Aflibercept Patent Litigation, No. 1:24-md-3103 (N.D.W.Va.)

. Regeneron Pharmaceuticals, Inc. v. Amgen, Inc., No. 2:24-cv-264 (C.D.

Cal.)

) Regeneron Pharmaceuticals, Inc. v. Amgen, Inc., No. 1:24-cv-39
(N.D.W.Va,)

o Regeneron Pharmaceuticals, Inc. v. Samsung Bioepis Co., Ltd., No. 1:23-

cv-106 (N.D.W.Va.)

o Regeneron Pharmaceuticals, Inc. v. Samsung Bioepis Co., Ltd., No. 1:23-
cv-94 (N.D.W. Va.)

) Regeneron Pharmaceuticals, Inc. v. Celltrion, Inc., No. 1:23-cv-89
(N.D.W.Va))

) Regeneron Pharmaceuticals, Inc. v. Celltrion, Inc., No. 1:24-cv-53
(N.D.W.Va))

o Regeneron Pharmaceuticals, Inc. v. Mylan Pharmaceuticals Inc., No. 1:22-
cv-61 (N.D.W.Va.)

) Regeneron Pharmaceuticals, Inc. v. Sandoz, Inc., No. 1:24-cv-85
(N.D.W.Va))

C. Lead and Backup Counsel (37 C.F.R. § 42.8(b)(3)-(4)

Petitioner hereby identifies its lead and backup counsel as follows:

Lead Counsel Backup Counsel
Louis E. Fogel (Reg. No. 54,731) Grace Kim (Reg. No. 71,977)
Fish & Richardson P.C. Fish & Richardson P.C.
60 South Sixth Street, Suite 3200 60 South Sixth Street, Suite 3200
Minneapolis, MN 55402 Minneapolis, MN 55402
Tel: 202-783-5070 Tel: 202-783-5070
Fax: 877-769-7945 Fax: 877-769-7945
fogel@fr.com PTABInbound@fr.com

Pursuant to 37 C.F.R. § 42.10(b), a Power of Attorney has been filed herewith.

8
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D.  Service Information (37 C.F.R. § 42.8(b)(4))

Please send all correspondence to the lead and backup counsel at the addresses
shown above. Petitioner consents to service by e-mail at I[PR57795-

00011IP1 @fr.com.

E. Payment of Fees (37 C.F.R. §§ 42.103 and 42.15(a))

The requisite filing fee of $73,000 (request fee of $29,500, post-institution fee
of $43,500) for a Petition for Inter Partes Review is submitted herewith. Claims 1-
12, 14-17, 19-20, 22-36, 39-42, 44-45, 47-55 are being reviewed as part of this
Petition. If any additional fees are due during this proceeding, the Office is
authorized to charge such fees to Deposit Account No. 06-1050. Any overpayment

or refund of fees may also be deposited in this Deposit Account.

III. GROUNDS FOR STANDING (37 C.F.R. § 42.104(a); 37 C.F.R.
§§ 42.101(a)-(c))

Petitioner certifies that the *865 patent is available for IPR and thatPetitioner

is not barred or estopped from requesting this review.

IV. IDENTIFICATION OF CHALLENGE AND RELIEF REQUESTED
A. Identification of Challenge (37 C.F.R. § 42.104(b))
Petitioner requests IPR of *865 patent claims 1-12, 14-17, 19-20, 22-36, 39-

42, 44-45, 47-55 and that the Board cancel those claims as unpatentable.



Attorney Docket No. 57795-00011P1
IPR of U.S. Patent No. 11,084,865

B.  Grounds of Challenge (37 C.F.R. § 42.204(b)(2))

Petitioner respectfully requests that the Board grant institution of IPR on the

Challenged Claims based on the following grounds:

Statutory Grounds of Challenge

Ground | Claims 1/51, | Obvious over the combination of Fraser (Ex.1009),

I 2-12, 14-17, | Wulff (Ex.1016), and the 2006 Presentations (Ex.1011-

19-20,22-25,1 1013), in light of the *319 Publication (Ex.1029) and
52-53,55 FDA Container Closure Guidance (Ex.1038).

Ground |Claims 26-36,] Obvious over the combination of Fraser, Wulff, and the
I1 39-42, 44-45,| 2006 Presentations, in light of the *319 Publication, and
47-30, 54 Nayar (Ex. 1020).

V. THE ’865 PATENT
A. Overview

The ’865 patent is entitled “VEGF Antagonist Formulations Suitable for
Intravitreal Administration.”

The *865 patent describes the invention as “[s]table formulations of a VEGF-
specific protein antagonist” comprising a “VEGF ‘trap’ antagonist with a
pharmaceutically acceptable carrier.” Ex.1001, 2:14-19.

The ’865 patent states that the “VEGF antagonist of the methods and
formulations of the invention can be prepared by any suitable method known in the

art, or that comes to be known.” Id., 6:40-42.

10
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The *865 patent teaches that “[1]n specific embodiments, the VEGF antagonist
is expressed in a mammalian cell line such as a CHO cell and may be modified post-
translationally,” and further notes that in “a specific embodiment, the fusionprotein
comprises amino acids 27-457 of SEQ ID NO:4 and is glycosylated at Asnresidues
62, 94, 149, 222 and 308.” Id., 6:32-38. That is the only disclosure in the
specification regarding glycosylation.

The 865 patent includes eight examples, which describe combinations of
protein, buffer, stabilizer and one of two “organic co-solvents.” Seven of the eight
examples include 20 to 50 mg/ml of “VEGF Trap (SEQ ID NO:4)” protein in
combination with phosphate buffer, sodium chloride, and polysorbate 20 in varying
combinations at a pH of 6.25 or 6.3. Id., Examples 1, 3-8. Five of the examples
additionally contain sucrose. /d., Examples 1-4, 7. Six of the examples deal with
liquid formulations (/d., Examples 1-6), and two with lyophilized formulations (/d.,
Examples 7-8).

The *865 patent examples report the formulation’s stability after storage at 5
°C for certain periods of time. Specifically, the patent reports turbidity data and “%
VEGF Trap Native Configuration” (as measured by size-exclusion chromatography
(“SEC”)) after storage periods that run from zero to 24 months. See, e.g., Id., Tables

1-8. The examples also provide the pH of the formulation over time.

11
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Other than making and testing the claimed formulations, the *865 patentdoes
not teach how to achieve the claimed stability. Ex.1002, q949-55. Apart from the
handful of examples, the patent does not teach the effect of adjusting or optimizing
the concentrations within the scope of what is claimed. /d.

The patent also does not teach whether the disclosed formulations are safe and
effective for intravitreal administration. There is no disclosure that any of the
formulations were intravitreally injected, or whether they were tolerated if they were
to be injected.

B.  Priority Date

The ’865 patent claims priority to ten prior patent applications and one
provisional application, which was filed on June 16, 2006. Regeneron has
previously contended the inventors of the 865 patent conceived and reduced to
practice the alleged inventions by March 21, 2006. For the purposes of this petition,
Petitioner assumes March 21, 2006 is the relevant priority date. Ex.1002, 4956, 63.

C. The Challenged Claims

The Challenged Claims are generally directed to ophthalmic formulations, in
either a vial or a PFS, comprising a glycosylated VEGF antagonist that comprises
amino acids 27-457 of SEQ ID NO:4, an organic co-solvent, a buffer, and a
stabilizing agent, wherein the formulations have specific stability (turbidity and %

“native conformation” measured by SEC). Ex.1002, q61-62.

12
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D.  Prosecution History

During prosecution of the ’865 patent, the claims were rejected only for
obviousness-type double patenting. Ex.1004, 256-62. To overcome the rejection,
Regeneron relied on the stability limitations recited in the claims. Id., 279-84.
Regeneron did not argue, however, that the recited stability values were unexpected.
Ex.1002, 957.

E. Level of Ordinary SKkill in the Art

The POSA at the time of the invention would have had a Ph.D. in
pharmaceutical sciences or a similar field, with at least several years of experience
in the development, manufacture and characterization of formulations of therapeutic
proteins, including, for example, fusion proteins or antibodies. Ex.1002, 458-60.
The POSA may also have had less education but substantially more practical
relevant work experience. I/d. This individual would have understood how to
combine proteins with compatible excipients such as surfactants, stabilizers, salts
and buffers of various pH values, and how to adjust these combinations in order to
optimize their stability in liquid or solid form. /d. This individual also would have
been able to use state-of-the-art analytical methods, such as SEC, to assess stability
and compatibility. Id.

The POSA may collaborate with others, including a medical doctor with

experience treating ophthalmic diseases. /d. The POSA also would have had access

13
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to other individuals typically employed in developing protein active pharmaceutical
ingredients and products, including those involved in upstream and downstream
manufacturing, analytical chemistry, pharmacokinetics, clinical testing,
pharmaceutical packaging, and regulatory affairs. /d. These diversely-qualified
individuals would have worked together as needed during development. /d.

VI. SCOPE AND CONTENT OF THE PRIOR ART

Petitioner summarizes the scope and content of the prior art, including the
disclosures of its primary prior art references, below. All references discussed herein
are prior art under both pre-AIA and AIA 35 U.S.C. § 102 and Petitioner’s
arguments are the same under both.

A.  Background
1. VEGF

VEGF is a naturally-occurring protein that regulates the process by which new
blood vessels are formed, known as “angiogenesis.” Ex.1002, §64; Ex.1015, 412;
Ex.1005, 9943-45; Ex.1007 9918-19. VEGF functions by binding to VEGF
receptors on the surfaces of cells responsible for angiogenesis. /d. (citing Ex.1015,
412; Ex.1005, q943-45; Ex.1007 q918-19). Two of the best-characterized VEGF
receptors are VEGF receptor 1 (VEGFRI1), known as Fltl, and VEGF receptor 2

(VEGFR2), known as Flk1. Ex.1015, 412; Ex.1002, 4964-66.
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By 2005, it was known that VEGF had a role in tumor angiogenesis, and a
number of VEGF inhibitors had been developed as potential cancer therapies.
Ex.1008, 968-971; Ex.1002, 965; Ex.1005, 9433, 35, 43-45; Ex.1007, 9918-22.

VEGF antagonists were also being used successfully to treat age-related
macular degeneration (wet AMD). Bevacizumab and ranibizumab (a modified
fragment of the bevacizumab antibody) are two examples. Ex.1015, 411; Ex.1002,
966; Ex.1005, 9933-34, 36-37; Ex.1007, 418; Exs.1068-1077.

2. Aflibercept

During this time, Regeneron developed aflibercept, another VEGF inhibitor.
Aflibercept was known as “VEGF-Traprir.”, “VEGFR1R2-FcACl(a),” and “VEGF
Trap-Eye” at the time. Aflibercept is a fusion protein of domain 2 of the human
VEGFRI1 receptor and domain 3 of the human VEGFR2 receptor, linked via the Fc

domain of a human IgG antibody as shown below:
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A VEGF-R1 B VEGF-R2

C VEGF Trap R1R2

. Y XY X

Fig. 1. Structure of VEGF receptors and the VEGF Trap. VEGF-R1
(A)and VEGF-R2 (B) both contain seven extracellular domains, which
differ between the two receptors. These extracellular domains are
responsible for VEGF binding. The soluble VEGF Trap R1R2 (C) was
created by fusion of domain 2 of VEGF-R1 and domain 3 of VEGF-R2
with the FC portion of IgG.

Ex.1016, 2798, Fig. 1; Ex.1002, 967; Ex.1007, q18-22. Like bevacizumab and

ranibizumab, aflibercept binds and “traps” VEGF before it can trigger angiogenesis.
Ex.1002, 968.

Starting in 2002, Regeneron publicized its development of aflibercept,
including in vivo experiments which demonstrated its therapeutic promise. Ex.1010.
Though Regeneron had developed other VEGF traps, aflibercept was reported to
have the best pharmacokinetic activity. Regeneron claimed: “The combination of
high-affinity and improved pharmacokinetics apparently contributes toward making
VEGF-Traprir2 [aflibercept] one of the most, if not the most, potent and efficacious

VEGF blocker available.” Ex.1010, 11397.
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Regeneron noted that aflibercept was comprised of “entirely human
sequences,” which would “hopefully minimize the possibility that it might prove
immunogenic in human patients.” Ex.1010, 11397. Regeneron also noted “far lower
circulating levels of VEGF-Traprir: [aflibercept] are required for similar efficacy”
and its “safety has recently been confirmed in toxicological studies in cynomolgus
monkeys.” Ex.1010, 11397.

Regeneron started its Phase I dose escalating trial using aflibercept for wet
AMD in June 2005. Ex.1014. In a September 27, 2005 presentation at the UBS
Global Life Sciences Conference, Regeneron stated that its VEGF Trap had the
“[o]pportunity... to emerge as ‘best-in-class’ treatment for wet AMD” because of
the “[p]otential for greater efficacy related to unique characteristics” and the
“[pJotential for greater convenience by requiring less frequent injections.” Ex.1022,
12. As discussed further below, Regeneron publicized the results of that initial
clinical trial as well, including the success of the 4 mg dose. Exs.1011-1013.

Before the priority date, Regeneron also had widely published the aflibercept
sequence, although Regeneron referred to aflibercept by its scientific names, VEGF-

Traprir, and VEGFR1R2-FcAC1(a), rather than the non-proprietary name
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By 2004, Regeneron had published the amino acid sequence of

2]

“aflibercept.
VEGFRI1R2-FcACl(a) in three patent publications. See Ex.1027, 95, SEQ ID Nos.
1 and 2 (disclosing that VEGFR1R2-FcACl(a) is “also termed VEGF-Traprir2”);
Ex.1029, 12, 15, Fig. 24A-24C; Ex.1028, 98, SEQ ID Nos. 3 and 4; Ex.1002, 73;
Ex.1007, 9918-22. Regeneron also disclosed the VEGFR1R2-FcACl1(a) sequence
in the ’758 Patent, which published as U.S. Patent Application Publication No.
2005/0245447 on November 3, 2005. Ex.1019, 10:15-17, Figs. 24A-24C; Ex.1002,

€73; Ex.1007, q18.

! When seeking PTE for U.S. Patent No. 7,374,758 (“the '758 Patent”) based on
EYLEA®, Regeneron represented to the Office that aflibercept is “also known as
VEGEF trap, VEGF-trap, VEGF Trap- Eye and VEGF-Traprir..” Ex.1020, 2, 6-7;
Ex.1002, 973, n.1. Regeneron also represented that “aflibercept is described in
[Holash] as VEGF-Traprir2”, Ex.1020, 5, and that the amino acid sequence of
aflibercept 1s set forth in Figures 24A-24C of the *758 patent. Ex.1020, 6-7 (noting
that the “FIt] Ig domain 2 of aflibercept “spans amino acid residues 27 through
129,” “Flk1 Ig domain 3 spans amino acid residues 130 through 231,” and “the Fc
multimerizing component” spans amino acid residues 232 through 458”); Ex.1002,

73, n.1.
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Regeneron also disclosed that it expressed aflibercept in CHO cells. See, e.g.,
Ex.1029, 12, 15, Fig. 24A-24C, claims 9, 20 (describing production of VEGFR1R2-
FcACl1(a) in CHO cells); see also Ex.1027 422 (directing POSA to ’319 Publication
for “a complete description of VEGF-receptor based antagonists including
VEGFR1R2-FcACl(a)” and incorporating the °31/9 Publication into the ’309
Publication “by reference in its entirety.”); Ex.1002, 4973-74; Ex.1010, 11394
(describing testing of VEGF-Traprr2 and related variants; “[a]ll of the VEGF-Trap
variants were produced and purified from Chinese hamster ovary cells.”); Ex.1007,
1918-22. Wulff also disclosed that Regeneron expressed VEGF-Traprir, in CHO
cells. Ex.1016, 2798 and n.1 (explaining that “[t]he VEGF Trap R1R2 used inthese
experiments ... was expressed in CHO cells”); Ex.1002, 9991-94. It was well known
and understood that when aflibercept is expressed in CHO cells, it is glycosylated.
Ex.1007, 9918-36; Exs.1079-1085, 1089-1093.

Regeneron also disclosed an intravenous formulation of aflibercept used in
preclinical studies. In Fraser, aflibercept was formulated with 5 mM phosphate, 5
mM citrate, 100 mM NaCl (pH 6.0), and 0.1% wt/vol Tween 20, with either 20%
glycerol or 20% sucrose. Ex.1009, 1115. Wulff discloses the same formulation, but
specifies that sucrose is used: SmM phosphate, 5 mM citrate, 100 mM sodium
chloride, 0.1% (wt/vol) Tween 20, and 20% (wt/vol) sucrose. Ex.1016, 2798.

Ex.1002, 975.
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3. Protein Stability

As of the priority date, it was well known that proteins like aflibercept
degraded via known mechanisms. See, e.g. Ex.1096, 1; Ex.1002, §76.

Chemical instability refers to processes that break or form chemical bonds
within the molecule, including deamidation and oxidation. Ex.1002, §77. Physical
instability refers to changes in protein conformation—its three-dimensional
structure—including aggregation. Id. Physical instability often leads to
aggregation. Ex.1096, 1; Ex.1002, §77.

When formulating a protein therapeutic, POSAs seek to limit aggregation
because it can cause immunogenicity, diminish half-life, and interfere with drug
function. Ex.1002, 978.

Many well-known formulation techniques were proven to be effective in
preventing protein aggregation. One common technique involved using an organic
co-solvent known as a “surfactant.” See Ex.1018, Table 6; Ex.1002, 979.
Polysorbate 20 and polysorbate 80 (which are sold under the brand names “Tween
20” and “Tween 80,” respectively) were commonly used surfactants to prevent
aggregation in therapeutic protein formulations. See, e.g., Ex.1097, Box 1; Ex.1002,
79. As of the priority date, many FDA-approved and commercially-available
protein therapeutics used polysorbate in their formulations to prevent aggregation.

See, e.g., Ex.1032, 2 (polysorbate 20); Ex.1034, 1117 (polysorbate 80); Ex.1037,
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1359 (polysorbate 20); Ex.1033, 1350 (polysorbate 20); Ex.1036, 1338 (polysorbate
20); Ex.1002, 979. These included intravitreal formulations. Ex.1005, 4934, 36.

POSAs also commonly used phosphate as a buffer to stabilize protein
formulations, and as of the priority date many FDA-approved protein formulations
included a phosphate buffer. See Ex.1032, 2; Ex.1034, 1117; Ex.1035, 2367,
Ex.1002, 980. Sodium phosphate was the most common phosphate buffer. Ex.1005,
1935-36; Ex.1002, 980. Citrate buffers also had been used in intravitreal
formulations at the time. /d.

Sucrose was also commonly used as a stabilizer in formulations, particularly
for its cryoprotectant abilities. Ex.1002, 481; Ex.1096, 1. As of the priority date,
sugars like sucrose and trehalose had been used in intravitreal formulations. /d.;
Ex.1005, 9934, 36, 44-45.

POSAs also routinely refrigerated protein therapeutics at 2-8 °C to minimize
degradation; colder temperatures slow the degradation process. Ex.1002, §82;
Ex.1032, 25; Ex.1034, 1121; Ex.1037, 1362; Ex.1033, 1352; Ex.1035, 2369;
Ex.1036, 1341. POSAs commonly tested stability after storage for weeks ormonths
at 2-8 °C. See, e.g., Ex.1026, 9963, 280 (showing stability data for 1, 3, 14, 16, and

24 months); Ex.1002, 82.
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POSAs also commonly used SEC at the time to quantify protein aggregation.
See, e.g., Ex.1026, 4278, Table 1; Ex.1012, 160; Ex.1002, 483. SEC measures the
percent monomer present. Ex.1002, 483.

POSAs also knew how to optimize a therapeutic protein formulation to
minimize aggregation over a reasonable shelf-life. Ex.1002, 984; Ex.1026, 9278,
Table 1; Ex.1012, 160. POSAs understood that very high levels of purity could be
maintained following storage at 2-8 °C. Id. In fact, numerous publications reported
antibody formulations with >98% “native conformation” following two months
storage at 5 °C.2Id.

For instance, WO ’801 (Ex.1030) discloses lyophilized trastuzumab
formulations that contained trehalose and polysorbate 20 and maintained >99% of
the protein “intact” (i.e., native conformation) as measured by SEC after two weeks
storage at 5 °C. Ex.1030, Table 4 (99.8% or 100.0% native conformation at 91
days), Table 5 (100.0% native conformation at 61 days), Table 6 (100.0% native
conformation at 92 days), Table 7 (99.8% native conformation at 92 days); Ex.1002,

q85.

2 The term “native conformation” will be used herein as that term is used in the 865

patent, i.e., to refer to the % native conformation as measurable by SEC.
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Similarly, Liu reports recombinant human antibody formulations that had
>98% “monomer” (i.e., native conformation) after storage at 5 °C for 3 months (and
even up to 16 months). Ex.1026, q9279-280; Table 1; Ex.1002, 486. The 586
Patent (Ex.1018) similarly reports that an antibody formulation containing
polysorbate 20 and trehalose (a stabilizing agent) had >98% “monomer” (i.e., native
conformation) as measured by SEC following storage at 2-8 °C for two years.
Ex.1018, Fig 28, 5:34-39; Ex.1002, 986.

Likewise, Kaisheva 316 reports SEC data for three anti-IL-2 receptor
antibody formulations containing histidine, sucrose, and polysorbate 80. Ex.1024,
M113-15, Fig 9A; Ex.1002, 487. At 3 months, all three formulations contained
above 98% “monomer” (i.e., native conformation). Ex.1024, 922; q9113-15, Fig
9A; Ex.1002, 987. Kaisheva '417 also reports dacilizumab antibody formulations
with greater than 98% “monomer” (i.e., native conformation) after 8 weeks storage
at 5 °C. See, e.g., Ex.1025, Table 5 (98.24% native conformation following 8 weeks
storage at 5 °C), Table 6 (99.24% native conformation following 8 weeks storage at
5 °C), Table 8 (99.1% native conformation following 3 months storage at 5 °C),
Table 9 (98.9% native conformation following 7 months storage at 5 °C), see also

Table 10-13 (reporting similar results); Ex.1002, §87.
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1. Fraser (Ex.1009)

Fraser is titled “Single Injections of Vascular Endothelial Growth Factor Trap
Block Ovulation in the Macaque and Produce a Prolonged, Dose-Related
Suppression of Ovarian Function,” and was published in the Journal of Clinical
Endocrinology & Metabolism in November 2004, before the *865 patent’s alleged
March 2006 priority date. Ex.1009, 1114.

Fraser’s study evaluated aflibercept’s effect on ovarian angiogenesis. /d.,
1114. Fraser used an aflibercept formulation comprising the excipients recited in
the challenged claims: “VEGF Traprirz...was provided at a concentration of 24.3
mg/ml in 2-ml aliquots in buffer composed of 5 mM phosphate, 5 mM citrate, 100
mM NacCl (pH 6.0), and 0.1% wt/vol Tween 20, with either 20% glycerol or 20%
sucrose.” Id., 1115. “Tween 20” is the brand name for polysorbate 20. Ex.1002,

988-90, 128; Ex.1102.3

3 During prosecution of U.S. Patent No. 8,110,546 (“Dix”), Regeneron represented
that Fraser’s formulation used sucrose, not glycerol. Ex.1098, 2 (noting that the
“actual lot and formulation used in Fraser” contained “24.3 mg/ml VEGF Trap
protein, 5 mM phosphate, 5 mM citrate, 100 mM NaCl, 20% sucrose, and 0.1 %

polysorbate-20, pH 6.05.).
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Fraser reported that “VEGF was inhibited by administration of VEGF-
Traprirz, @ recombinant, chimeric protein comprising Ig domain 2 of human VEGF-
R1 and Ig domain 3 of human VEGF-R2, expressed in sequence with the human

Fec.” Ex.1009, 1115.

2. Wulff (Ex.1016)

Wulff is titled “Prevention of Thecal Angiogenesis, Antral Follicular Growth,
and Ovulation in the Primate by Treatment with Vascular Endothelial Growth Factor
Trap R1R2.” Ex.1016. It was published in the journal Endocrinology in July 2002,
before the 865 patent’s alleged March 2006 priority date.

Wulff investigated the aflibercept’s ability to inhibit thecal angiogenesis. Id.,
2798. Wulff noted that “[tlhe VEGF Trap RI1R2 used in these experiments is a
recombinant chimeric protein comprising portions of the extracellular, ligand
binding domains of the human VEGF receptors Flt-1 (VEGF-R1, Ig domain 2) and
KDR (VEGF-R2, Ig domain 3) expressed in sequence with the Fc portion of human
IgG (Fig. 1).” Id. Wulff further noted that “[t]he VEGF trap was expressed in CHO
cells and was purified by protein A affinity chromatography followed by size-
exclusion chromatography.” Id.

Wulff discloses the same aflibercept formulation used in Fraser: “[c]ontrol
animals were treated with vehicle containing SmM phosphate, 5 mM citrate, 100

mM sodium chloride, 0.1% (wt/vol) Tween 20, and 20% (wt/vol) sucrose).” Id.
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Wulff states that the 379 Publication (Ex.1029) discloses VEGF-Traprir2’s
structure: “the detailed molecular structure and how it was created are described in
the patent REG 710-A-PCT, VEGF Trap Application published December 2000,
Publication WO 00/75319 Al1.” Id., n.1; Ex.1002, 4991-94.

3. Feb. 3 and 8, 2006 and March 8, 2006 Presentations (“2006
Presentations”)

Before the alleged priority date, on February 3, 8, and March 8, 2006,
Regeneron gave a series of presentations reporting aflibercept’s use in clinical trials
to treat wet AMD. Ex.1011-13; Ex.1017.

Specifically, the 2006 Presentations teach that aflibercept could be the “best-
in-class” treatment for wet AMD, with potentially “greater efficacy related to unique
characteristics” and potentially “greater patient convenience/safety.” See, e.g.,
Ex.1012, 19. The presentations disclose that a “single intravitreal injection” of
aflibercept showed “[r]apid, substantial, and prolonged (up to at least 4 weeks)
reduction in retinal thickness,” which treats wet AMD. Id., 23. They also report
that a Phase 2 trial was set to begin with a Phase 3 trial planned the following year.
See, e.g., Ex.1012, 23.

These presentations also teach that patients received intravitreal doses of 0.05,
0.15, 0.5, 1.0, 2.0, and 4.0 mg aflibercept. Ex.1011, 13-22, Ex.1012, 19-23,
Ex.1013, 21-24. The February 3, 2006 presentation reports that the maximum

tolerated dose has not yet been reached (0.05 to 4.0 mg) and that there were “no
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ocular serious adverse events” and “no evidence of inflammation.” Ex.1011, 14; see
also Ex.1012, 19-23, Ex.1013, 21-24. It further reported the study “remains ongoing
at 4 mg/eye dose level,” and patients showed a “[r]apid, substantial decrease in
retinal thickness.” Id.; Ex.1012, 23. The March 8, 2006 presentation reported that
the 4.0 mg dose had been completed and there was “[c]onfirmed evidence of
biological activity.” Ex.1013, 24; Ex.1002, 4995-97.

4. Container Closure Systems (FDA Guidance and Nayar)

As of the priority date, vials and PFSs were among the known
container/closure systems that could be used with protein-based therapeutics.
Ex.1018, 4 Table 2. For instance, Chang 2002 lists “Vial/stoppers” and PFSs as
options for “Container/closure” systems. Ex.1018, 6. In its 1999 Container Closure
Guidance, the FDA specifically recommended packaging injectable formulations in
vials. Ex.1038, 23-24; Ex.1031.

Similarly, at the time, POSAs understood that PFSs were convenient modes
of administering formulations, including intravitreal formulations, because they
eliminate the step of withdrawing liquid from the vial and into a syringe. Nayar,
titled “High Throughput Formulation: Strategies for Rapid Development of Stable
Protein Products, published in Rational Design of Stable Protein Formulations 177,
183 (J.F. Carpenter & M.C. Manning eds., 2002) (“Nayar 2002”") explains thateach

dosage form “offers various advantages and disadvantages, in the speed of
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development, manufacturing, packaging and shipment logistics, and in
administration of the product to the patient.” Ex.1020, 183; Ex.1005, 4938-42. It
also explains that the “most preferred” dosage form for a therapeutic protein product
was “a solution formulation that is typically stored in the refrigerator and preferably
in a pre-filled syringe.” Id., 183; Ex.1005, 941.

As of the priority date, there were two FDA approved intravitreal
preparations. One (Macugen) was supplied in a PFS, and the other (Vitravene) was
supplied in a vial. Ex.1045, 1; Ex.1046, 9; Ex.1005, 942; Ex.1002, 9998-100.

5. ’319 Publication (Ex.1029)
WO 00/75319 A1 (*“’319 Publication ”/*“Papadopoulos™) is a PCT publication

published on December 14, 2000, before the ’865 patent’s alleged March 2006
priority date.

The °319 Publication teaches “Fltl receptor polypeptides that have been
modified in such a way as to improve their pharmacokinetic profile.” Ex.1029, 1:14-
16; 10:3-4. It discloses the development of aflibercept in more detail, including
expression in CHO cells. See id., Examples 17-21. It refers to aflibercept as
VEGFR1R2-FcACl(a), which Regeneron represented is another name for VEGF-
Traprir2. Section VILA.2. It also discloses the amino acid sequence and structure
of VEGFR1R2-FcACl(a). Ex.1029, 11:14-12:1, 15:19-27, Fig. 24A-24C; Ex.1002,

€9101-102.
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6. ’309 Publication (Ex.1027)
U.S. Patent Application Publication No. 2004/0265309 (’309 Publication)

published on December 30, 2004, before the ’865 patent’s alleged March 2006
priority date.

The 309 Publication discloses that VEGFRI1R2-FcACl(a) is “also termed
VEGFTraprir2” and discloses its amino acid sequence. Ex. 1027, 45, SEQ ID NOs:
1 and 2. The "309 Publication also points the skilled artisan to the '319 Publication
for “a complete description of VEGF-receptor based antagonists including
VEGFRI1R2-FcACl1(a)” and incorporates the 319 Publication “by reference in its
entirety.” Id., §22; Ex.1002, 9103-104.

VII. DETAILED GROUNDS FOR INVALIDITY: GROUND 1

A POSA would have found the claimed intravitreal formulation obvious. It
would have been obvious to a POSA to modify the Fraser/Wulff formulation to
produce a formulation suitable for intravitreal injection, and this formulation meets
all of the Challenged Claims.

A. The Modified Fraser/Wulff Formulation

A POSA reading the 2006 Presentations, which discuss successfully using
intravitreal aflibercept injections to treat angiogenic eye disorders, would have been
motivated to develop an intravitreal aflibercept formulation. Ex.1002, 9106;
Ex.1005, 9943-48. Despite the fact the Presentations do not disclose a specific

aflibercept formulation, a POSA would not have had to start from scratch.
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First, the Presentations disclose successful dosing amounts, including a
maximum dose of 4 mg. See, e.g., Ex.1011, 14; see also Ex.1012, 19-23, Ex.1013,

21-24. The Presentations describe these doses as effective in achieving a “[r]apid,

b

substantial, and prolonged (up to at least 4 weeks) reduction in retinal thickness’
necessary to treat wet AMD. Ex.1011, 15; Ex. 1012, 20; Ex.1013, 22. They also
explain that a Phase 2 trial was set to begin and a Phase 3 trial also was planned.
Ex.1013,22,24. APOSA would have been motivated to select the known maximum
tolerated dose (4 mg) to treat wet AMD.

For the remaining excipients, a POSA would have used as a starting point the
intravenous formulation described in Fraser and Wulff. Ex.1002, q9106-131;
Ex.1005, 9943-48. Fraser and Wulff describe the only known aflibercept
formulation in the prior art: an intravenous formulation containing 24.3 mg/ml
aflibercept, a buffer of 5 mM phosphate* and 5 mM citrate, 100 mM NaCl (pH 6.0)),
and 0.1% wt/vol Tween 20 (polysorbate), with 20% sucrose. Ex.1009, 1115;
Ex.1016, 2798. This formulation would have been a natural starting point for a

POSA. Ex.1002, §9107-109.

* As Dr. Forrest explains, a POSA would have understood that a sodium phosphate
buffer was used because this was most commonly used phosphate buffer at the time.

Ex.1002, 9108, n.4; Ex.1005, 935-36.
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A POSA starting from a 4 mg dose and the Fraser/Wulff formulation would
have understood three obvious modifications were necessary to obtain an intravitreal
preparation. Ex.1002, 44109-130. As set out below on a claim-by-claim basis, these
modifications result in a formulation that meets the Challenged Claims.

First, a POSA would have been motivated to select an injection volume of
0.1 mL, resulting in a 40 mg/mL concentration. Ex.1002, 9129. While Fraser and
Wulff teach 2 mL aliquots, a POSA would have understood that this volume is far
too large for the human eye, for which 0.1 mL was known to be the maximum safe
injection volume. Ex.1005, 9923-37; Ex.1002,9q111; Ex.1009, 1115; Ex.1016, 2798.
The most common intravitreally injected drug at the time was given in volumes of
0.1 mL. Ex.1005, 9923-26.

Selecting the known, safe 0.1 mL injection volume and a 4 mg dose leads to
a 40 mg/mL concentration (4 mg in 0.1 mL of volume). Ex.1002, q112. This is
consistent with the volume and concentration of the most common intravitreally
injected drug at the time, Kenalog, and was the maximum known, safe tolerated
concentration for an intravitreal injection. Ex.1005, 4923-26, 31; Ex.1002, §112.

Second, a POSA would have been motivated to reduce the 20% sucrose
content of the Fraser and Wulff formulation to below 10%. The Fraser/Wulff
formulation had a high concentration of dissolved particles in the fluid (i.e,

osmolarity), particularly due to its high sucrose content (20% wt/vol). Ex.1002,
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19121-126; Ex.1005, 943-48. Injecting the unmodified Fraser/Wulff formulation
into the eye would have caused concentration of particles in the eye’s vitreous fluid
to increase, and the eye would have sought to compensate by drawing water in from
surrounding tissues, including the retina, to reduce the concentration, risking
substantial patient discomfort and significant damage. Ex.1005, 919-22. A POSA
would have been motivated to match the formulation’s concentration of dissolved
particles to that of the eye to avoid this. /d.; Ex.1002, §123.

More specifically, the osmolality of the human eye is around 288-323 mOsm.’
Ex.1005, 9919-22; Ex.1103, 456. Accordingly, intravitreal injections at the time
were typically formulated to match the osmolality of the vitreous humor (i.e., to be
iso-osmotic). Ex.1005, 922; Ex.1002, 4115 (“osmolarity of two primary FDA-
approved intravitreal preparations were known: Macugen, supplied in a PFS with an
osmolality of roughly 280-360 mOsm, and Vitravene, supplied in a vial with an
osmolality of roughly 290 mOsm™); Ex.1045, 2; Ex.1041, 126. POSAs understood
that ensuring a formulation is iso-osmotic improves patient comfort and helps
preserve the eye’s physiological balance, reducing the risk of side effects and

unintended outcomes. Ex.1005, 9919-22.

> Osmolality is a measure of the dissolved particles relative to weight and

osmolarity is a measure of the dissolved particles relative to volume. Ex.1005, 19.
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The Fraser/Wulff formulation has an osmolarity far outside this range—a total
osmolarity of above 800 mOsm. Ex.1002, q117-122; Ex.1099, 936; Ex.1100, 308;
Ex.1102, 1. This would not have been considered safe for intravitreal injection, and
likely would have drawn water out of cells around the eye, leading to dehydration of
those cells, cell shrinkage, and tissue damage to delicate ocular structures like the
retina. Ex.1005, 919-22; Ex.1042, 3; Ex.1044, 60; Exs.1050-1057.

Of the components of the Fraser/Wulff formulation, the sucrose contributes
by far the most to the high osmolarity value (sucrose accounts for nearly three-
fourths of the total osmolarity). Ex.1002, qq117-124. Accordingly, the only way to
obtain an iso-osmotic formulation and avoid the attendant physiological risks is to
reduce the sucrose concentration. Id. As a first step, sucrose must be reduced to at
least below 10%, but that is not sufficient. Ex.1002, q117-125. In addition, it is
necessary to either further reduce the sucrose concentration (for example, to around
5%) or reduce the concentration of another component. After sucrose, NaCl has the
next highest contribution to osmolarity, so reducing NaCl would have been the
obvious alternative choice. Ex.1002, 49125-126. This would have approximated
the osmolality of the human eye, and, relatedly, approximated the ranges of the FDA
approved intravitreal formulations. Ex.1002, 4125-126. This would have been a

matter of routine optimization, and no matter how the POSA proceeds with this
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further optimization, the resulting solution practices the claims as set out further
below. See generally Ex.1002, 99106-126.

The Fraser/Wulff formulation has a pH of pH 6.0, and the modified
formulation would likewise have this pH. However, as Dr. Forrest explains, a
POSA would have been motivated, as a matter of routine optimization, to make
and test the Modified Fraser/Wulff formulation at a range of pH values, including
at pH values of 6.1-6.3, in order to determine the effect of pH variation on the
formulation. Ex.1002, §127. That is because, due to standard measurement error
and variations in commercial manufacture, the pH of a formulation will vary to some
degree. Id. It would be standard practice to make sure that a formulation can
withstand small variations in pH to ensure stability for commercial manufacture. /d.
It thus would have been obvious to adjust the pH of the Modified Fraser/Wulff
formulation to 6.1, 6.2 or 6.3 as part of this work. Id.

Finally, a POSA would select a presentation for the formulation. There
were two known presentations for intravitreal formulations at the time—a vial and a
PFS. Both had known benefits. A POSA would have been motivated to use either
presentation, consistent with the intravitreal formulations on the market at the time,
which were presented in vials and PFSs. While vials are generally simpler to
develop, PFSs are generally more commercially desirable. See generally Ex.1002,

9128-129; Ex.1005, §38-42.
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Following the modifications required to develop the Fraser/Wulff formulation
for intravitreal use would lead to a 0.1 mL vial or PFS consisting of aflibercept in a
40 mg/mL concentration, with 10% or less sucrose stabilizer, 5 mM sodium
phosphate buffer, 5 mM citrate buffer and 0.1% wt/vol polysorbate. Ex.1002,
128-129. A POSA would have expected this formulation to succeed as an
intravitreal injection—aflibercept had been successfully injected in the amount in
question, and the remainder of the excipients were common ingredients used in other
intravitreal injections within ranges known to be tolerated by the human eye. See
generally Ex.1002, q9130-131.

B. Claim 1

1. A vial comprising an ophthalmic formulation suitable for
intravitreal administration that comprises:

A POSA would have been motivated to develop an aflibercept formulation
suitable for intravitreal administration based on the 2006 Presentations, which
describe successfully using aflibercept intravitreal injections to treat angiogeniceye
disorders. Ex.1002, q132.

As set out above and further below for each relevant limitation, a POSA would
have been motivated to make a set of obvious modifications to the Fraser/Wulff
formulation to make it suitable for intravitreal administration: reducing the volume

to 0.1 mL (the known safe and tolerated intravitreal dose), selecting the maximum

35



Attorney Docket No. 57795-00011P1
IPR of U.S. Patent No. 11,084,865

tolerated dose of 4 mg described in the 2006 Presentations (resulting in a 40 mg/mL
concentration), and reducing the osmolarity to match that of the eye. Ex.1002, §133.
Finally, it would have been obvious to use a vial to store the Modified
Fraser/Wulff formulation. Ex.1002, 4134. Neither Fraser nor Wulff explain how
the formulation was stored. An ophthalmic formulation of course must be packaged
in some type of container. Vials are well known and commonly used, so it would
have been obvious to use a vial. Ex.1018, 6; Ex.1038, 23-24. Vials were one of two
common presentations for intravitreal formulations; as of the priority date, of the
two approved intravitreal preparations, one (Macugen) was supplied in a PFS, and
the other (Vitravene) was supplied in a vial. Ex 1045, 1; Ex.1046, 9; Ex.1005, 938;
Ex.1002, 9135. And the FDA’s 1999 specifically recommended packaging
injectable formulations in vials. Ex.1038, 23-25; Ex.1002, 9136; Ex.1018, 6.
Finally, to the extent limiting, a POSA would have understood the Modified
Fraser/Wulff formulation was “suitable for intravitreal administration.” The 2006
Presentations teach that 4 mg aflibercept could be safely injected. See, e.g., Ex.1011,
14; Ex.1005, 9947-48; Ex.1002, q137; see also Ex.1012, 19-23, Ex.1013, 21-24.
Further, the volume of the Modified Fraser/Wulff formulation was known to be safe,
and the excipients in the formulation were commonly used in intravitrealinjections.

Ex.1005 9924-26, 29-37, 46-48.
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2. a vascular endothelial growth factor (VEGF) antagonist

The Modified Fraser/Wulff formulation includes a VEGF antagonist
(aflibercept). Ex.1009, 1115; Ex.1016, 2798; Ex.1002, 4138.

3. an organic co-solvent

The Modified Fraser/Wulff formulation contains 0.1% wt/vol of an organic
co-solvent (polysorbate 20). Ex.1009, 1115; Ex.1016, 2798; Ex.1002, q139.

4. a buffer

The Modified Fraser/Wulff formulation contains 5 mM phosphate buffer and
5 mM citrate buffer. Ex.1009, 1115; Ex.1016, 2798; Ex.1002, 9140.

Dr. Forrest further explains that while citrate buffers had been used in
intravitreal formulations (Ex.1002, §108; Ex.1005, q944-45), a POSA would have
considered it a matter of routine optimization to replace the 5 mM citrate buffer with
another 5 mM of phosphate buffer for simplicity and to match the more commonly
used intravitreal formulations. This meets the claim element as well; the claim does
not specify a particular buffer.

S. a stabilizing agent

The Modified Fraser/Wulff formulation contains a stabilizing agent (sucrose).

Ex.1009, 1115; Ex.1016, 2798; Ex.1002, q141.
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6. wherein said VEGF antagonist fusion protein is glycosylated
and comprises amino acids 27-457 of SEQ ID NO:4

A POSA would have understood that the aflibercept used in the Modified
Fraser/Wulff formulation is glycosylated and comprises amino acids 27-457 of SEQ
ID NO:4.

The sequence and glycosylation of aflibercept were known in the art at the

time. Ex.1007, q918-36. In particular, Wulff explains that aflibercept (referred to
as “VEGF Trap” or “VEGF Trap R1R2”) was “a recombinant chimeric protein
comprising portions of the extracellular, ligand binding domains of the human
VEGEF receptors Flt-1 (VEGF-R1, Ig domain 2) and KDR (VEGF-R2, Ig domain 3)
expressed in sequence with the Fc portion of human IgG (Fig. 1).” Ex.1016, 2798.

While Wulff does not disclose aflibercept’s sequence, it refers directly to the
’319 Publication as explaining aflibercept’s “detailed molecular structure and how
it was created.” Id. The ’319 Publication discloses aflibercept’s amino acid
sequence. Ex.1029, 11:14- 12:1, 15:19-27, Fig. 24A-24C; see also Ex. 1080, 89,
SEQ ID No. 10; see also Ex. 1081, [0085], Example 20. The sequence recited in the
claim (amino acids 27-457 of SEQ ID NO:4) is the same aflibercept amino acid
sequence disclosed in the *319 Publication. Ex.1007, 9918-36.

Although Wulff does not expressly teach glycosylated aflibercept, Wulff does
teach that “[tlhe VEGF trap was expressed in CHO cells....” Ex.1016, 2798. The

’319 Publication also teaches that aflibercept was expressed in CHO cells. See
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Ex.1029, Examples 17-21; Ex.1016, 2798; Ex.1007, q918-36. It was well-known by
the priority date that when aflibercept is expressed in a CHO cell it will be
glycosylated, and more specifically that it will be glycosylated at five asparagine
residues: 62,94, 149, 222 and 308. Ex.1039,[0013], [0064], Example 8, 8; Ex.1007,
91923-36.

For example, Daly discloses the same aflibercept sequence (SEQ ID NO:8
(amino acids 27-457)) as the 319 Publication, and Daly teaches that when SEQ ID
NO:8 is expressed in a CHO cell, it “is glycosylated at Asn residues 62, 94, 149,
222 and 308.” Ex.1039, [0013] (emphasis added). Daly’s Example 8 teaches that
aflibercept expressed in CHO cells was “analyzed further to determine glycosylation
patterns and oligosaccharide content.” Id, at [0064]. The results showed that
aflibercept was “glycosylated at the Asn residues of positions 62, 94, 149, 222, and
308.” Id.; see also [0080-0084].

Moreover, as Dr. Zhou explains, even if the aflibercept glycosylation sites
were not known, the POSA would have understood from the aflibercept sequence
that expressing it in a CHO cell would result in a protein glycosylated at those five
sites. Ex.1007, 9926-36. When proteins are expressed in CHO cells, they are
glycosylated at specific locations in particular repeating patterns (“motifs”) of
amino acids. /d.; Ex.1086, 688-689; Ex.1087, 1867; Ex.1088, 13. The asparagine

residues at positions 62, 94, 149, 222, and 308 in the aflibercept sequence
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are part of those known motifs, so the POSA would expect aflibercept to be
glycosylated at those five sites. Ex.1007, 4923-36; Ex.1002, q142.
7. wherein at least 98% of the VEGF antagonist is present in

native conformation following storage at 5 °C. for two
months as measured by size exclusion chromatography

(a) The stability limitations are inherent

The Modified Fraser/Wulff formulation also would have had the claimed
stability characteristics (percent “native conformation” of the protein andturbidity).
A formulation’s stability is a product of the interaction between its active ingredient,
excipients, and storage conditions. Thus, it is a property of the formulation.
Ex.1002, 99143-148.

While the Modified Fraser/Wulff formulation’s stability was not taught in the
art, it is “the natural result of the combination of elements explicitly disclosed by the
prior art” and inherency can be used to supply a missing limitation in such a
situation. PAR, 773 F.3d at 1195-96; Ex.1002, q9143-148. Testing a formulation
for stability does not make that formulation patentable: “the identification and
characterization of a prior art material also does not make it novel.” In re Crish, 393
F.3d at 1258. Indeed, a long line of cases confirms that one cannot establish novelty
by claiming a known or obvious composition by its properties. See e.g., In re Spada,
911 F.2d 705, 708 (Fed. Cir. 1990) (“The discovery of a new property or use of a

previously known composition, even when that property and use are unobvious from
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prior art, cannot impart patentability to claims to the known composition.”);
Titanium Metals Corp. of Am. v. Banner, 778 F.2d 775, 782 (Fed. Cir. 1985)
(composition claim reciting a newly discovered property of an old alloy did not
satisfy section 102 because the alloy itself was not new); In re Pearson, 494 F.2d
1399, 1403 (CCPA 1974) (intended use of an old composition does not render
composition claim patentable); In re Benner, 36 C.C.P.A. 1081, 174 F.2d 938, 942
(1949) (“no provision has been made in the patent statutes for granting a patent upon
an old product based solely upon discovery of a new use for such product”).

Where a Patent Owner claims a prior art composition and specifies a particular
characteristic of that composition not expressly disclosed in the prior art, “the PTO
can require an applicant to prove that the prior art products do not necessarily or
inherently possess the characteristics of his claimed product.” In re Best, 562 F.2d
at 1255 (where a prior art composition is identical or substantially identical in
structure or composition to a claimed one, a prima facie case of either anticipation
or obviousness has been established with respect to claims directed to the properties
of the claimed composition).

Here, Patent Owner claims the result of storing the Modified Fraser/Wulff
formulation for a standard time and at a typical temperature. If storing an obvious

composition and measuring the resulting percent native conformation (or turbidity)
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can produce a patentable claim, then any and all compositions can be stored and
measured for “new” properties and thereby made novel.

Further, Regeneron cannot show the stability of the Modified Fraser/Wulff
formulation was not inherent. Another Regeneron patent, Dix,® teaches that the
original (unmodified) Fraser/Wulff formulation had the claimed stability, as shown

in the chart below.

VEGF Buffer Tonicity | Co-solvent | Stabilizing | pH Stability
Trap agent
Dix 25 5mM 100 mM | 0.1% 20% 6.0-6.1 | 99.6% at
Example | mg/mL | phosphate | NaCl polysorbate | sucrose two
5 5 mM 20 months
citrate

Ex.1002, 9144.

Also, based on the ’865 patent disclosure, the Modified Fraser/Wulff
formulation would have the requisite stability. Ex.1002, 9145. The ’865 patent
examples teach formulations with a range of aflibercept and excipient concentrations
and their stability characteristics. /d. The patent teaches that formulations with

varying concentrations of aflibercept, with varying concentrations of NaCl, with

6 U.S. Patent No. 8,110,546 (“Dix”) issued on February 7, 2012 with an
earliest effective priority date of March 25, 2005. Similar to the 865 patent, Dix
discloses several aflibercept formulations and their stability characteristics. See,

Ex.1021, Examples 1-5.
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varying concentrations (and types) of co-solvent, with varying amounts of stability
agent, and over the pH range 6.25-6.3 all have two month stability values well over
98%. See Ex.1001, 6-8; Ex.1002, §145. The Modified Fraser/Wulff formulation’
falls squarely within these ranges, making it, at a minimum, a species of the

described genre.

VEGF Buffer Tonicity | Co-solvent | Stabilizing | pH | Stability

Trap agent
’865 20-50 5-10mM | 20-135 0.015-0.1% | 0-5% 6.25- | 98.5-
Example | mg/mL phosphate | mM polysorbate | sucrose 6.3 |99.3% at
s NaCl 20 or 3% 2-3

PEG 3350 months
Modified | 40 5mM 100 mM | 0.1% 5% sucrose | 6.0-
Fraser/ | mg/mL phosphate | NaCl polysorbate 6.3
Wulff 5mM
citrate

Ex.1002, 9145.
As shown below, Dix provides stability data for even more formulations with

different excipients and concentrations. The Dix formulations with 50 mg/mL or

7 As explained above, to obtain an acceptable osmolarity in the Modified
Fraser/Wulff formulation, the POSA would first reduce the sucrose to around 10%
and then would either further reduce the sucrose to around 5% or would reduce the
NacCl. In this chart and those that follow, the Modified Fraser/Wulff formulation has

5% sucrose.
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less aflibercept have two to three month stability values well over 98%, just like the

’865 formulations. The only formulations that did not achieve that stability had 75

mg/mL or 100 mg/mL aflibercept.

VEGF Buffer | Tonicity | Co-solvent | Stabilizing | pH | Stability
Trap agent

Dix (50 25-50 10 mM 50-100 | 0.1% 20% sucrose | 6.0- | 98.8-99.6
mg/mL or | mg/mL | phosphate | mM polysorbate 6.25 | % at2-3
less) or5mM | NaCl or 3% PEG months

phosphate 3350

and 5 mM

citrate
Dix (75 75-100 | 10 mM 0-50 0.1% 20% sucrose | 6.25 | 95.7-98.6
mg/mL or | mg/mL | phosphate | mM polysorbate | or 2.5% % at 2-3
more) or 20 mM | NaCl or 1.5-3% | sucrose and months

histidine PEG 3350 | 0.75%

glycine

Modified | 40 5mM 100 mM | 0.1% 5% sucrose | 6.0-
Fraser/ mg/mL | phosphate | NaCl polysorbate 6.3
Wulff 5 mM

citrate

Ex.1002, q145.

The Modified Fraser/Wulff formulation falls well within the ranges of
formulations tested in the 865 patent and Dix that achieve better than 98% stability
at two months, which shows that the Modified Fraser/Wulff formulation will have
the claimed stability. Ex.1002, 9146. This is confirmed by the fact that the 865
Patent does not teach a POSA how to achieve the recited stability other than by
simply making and testing the formulation. Patent Owner cannot contest that a
formulation falling within the set of Examples provided to show written description

support would not have the claimed stability. Ifthat were the case, the claims would
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lack sufficient written description support. Patent Owner should not be allowed to
rely on the minor variations between the Modified Fraser/Wulff formulation (which
meet the claims) and the precise Examples in the patent to prevent a finding of
inherency.

Patent Owner may argue that variations in certain unclaimed elements
between the patent examples and the Modified Fraser/Wulff formulation prevent a
finding of inherency (such as pH, NaCl concentration, or a citrate buffer). But Dr.
Forrest explains why a POSA would understand that, based on standard industry
principles, the Modified Fraser/Wulff formulation would have the recited stability
even with those differences. Ex.1002, §9148-156.

It is common in the industry to perform stability testing on formulations with
varying excipients in varying concentrations over a range of pH values in order to
establish a range around the eventual formulation. Not every value can be tested, so
a range of discrete points is tested instead. /d. It is important for POSAs to establish
stability over a range of variations because there will inevitably be measurement
variations or variations in concentrations and amounts during commercial
manufacture. /d. It is commonly accepted that a formulation falling within these

ranges will have the established stability of the tested formulations. /d.
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(b) The claimed stability is obvious

Further, a POSA would have been motivated to make the Modified
Fraser/Wulff formulation as stable as possible and would have regarded achieving
the stability recited in the claims as obvious. Ex.1002, §9148-156. A POSA would
have been motivated to maximize stability. The more stable a formulation is, the
longer its “shelf life.” Ex.1002, 99149-150. A POSA would have understood a
longer shelf life to be more desirable, in general, because it would result in fewer
discarded doses due to product expiration. /d.

Consistent with this goal, a POSA would have been motivated to reduce the
aggregation (and associated turbidity) of aflibercept in the formulation as much as
possible. Ex.1002, 151. Aggregates can cause undesirable immunogenicity and
can reduce the quality and activity of a biologic product. /d. To accomplish this
goal, a POSA would start with as pure a product as possible and then maintain that
purity over time. /d. Indeed, Wulff and Fraser discuss purifying the formulation.
Ex.1016, 2798.

A POSA thus would have been motivated to obtain a formulation with at least
98% of the aflibercept in native conformation after storage for two months at 5° C
as measured by SEC (with 99% or more even more desirable). Ex.1002, q153. A
POSA would have accomplished this by formulating the Modified Fraser/Wulff

formulation and then engaging in routine SEC stability testing which, as the patent
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itself shows, would have demonstrated the formulation met and exceeded the 98%
threshold after storage for two months at 5° C. Id.

Moreover, even if the POSA initially achieved a lower level of stability the
POSA would have had a reasonable expectation of success in obtaining the recited
stability by making minor optimizations to the formulation, including modifying pH
or the buffer. Ex.1002, 9154. POSAs possessed a high degree of skill in stabilizing
protein therapeutics. /1d.

To the extent Patent Owner argues that including unclaimed excipients (5 mM
citrate or NaCl) would have changed the stability or that the pH of the formulation
differs from the patent examples, a POSA would have been able to make incremental
adjustments to the concentrations/pH and observed their impact on stability,
adjusting to achieve at least the level recited in the claims. Id. Such experiments
were routine and well within ordinary skill, and “step-by-step, how-to” protocols to
“enable the formulation scientist to proceed through a protein solution formulation
development study” were available. Ex.1002, 9155; Ex.1013, 156, 157 (teaching
detailed three-step protocol that sets forth the “natural sequence to the order in which
individual [formulation] parameters are investigated” and how to investigate them);
see E.I. Dupont de Nemours v. Synvina C.V., 904 F.3d 996, 1006 (Fed. Cir. 2018)

(routine experiments that may be required to determine the optimum concentrations
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of ingredients in an otherwise old or obvious formulation does not make the
optimized formulation inventive).

In fact, the ’865 patent assumes that such optimization is well within a
POSA’s ability. Ex.1002, 4156. The patent broadly claims formulations containing
varying amounts of a wide variety of VEGF antagonist proteins, organic co-solvents,
buffers, and stabilizers, but only discloses a relative handful of specific embodiments
in the examples, each of which contain polysorbate 20 or polyethylene glycol 3350,
phosphate buffer and sucrose. Id. The patent assumes a POSA can adjust the
specific amounts of these ingredients—and a broad range of others that fall within
the claims—to achieve the claimed level of stability. /d. All a POSA would have
had to do to arrive at the claimed invention would be to apply the very same routine
adjustments required by the *865 patent to the prior art. That is not inventive.

Furthermore, Patent Owner cannot show—Dbecause the *865 patent itselfdoes
not support it—that the claimed stability limitations were unexpected. See, e.g.,
Southwire Company v. Cerro Wire LLC, 870 F.3d 1306 (Fed. Cir. 2017) (affirming
an obviousness finding because the prior art disclosed the identical process steps,
and although the prior art did not quantify the amount of force reduction, the patentee

had not produced any evidence that a 30% reduction was unexpected).
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C. Claim 2

Dependent claim 2 is obvious for the same reasons as claim 1. Claim 2 recites
a 40 mg/mL concentration and specifies the organic co-solvent comprises
polysorbate. As set out above in Section VILA, the Modified Fraser/Wulff
formulation contains 40 mg/ml aflibercept, and the organic co-solvent in that
formulation comprises polysorbate. Specifically, a POSA would have been
motivated to make two modifications to the Fraser/Wulff formulation leading tothe
recited concentration:

Reduce the volume to 0.1 mL. As described in Fraser, the formulation was
stored in 2 mL aliquots. A POSA would have understood that 2 mL was far too
large an injection volume for the human eye, as Dr. Lefkowitz explains. Ex.1005,
91923-26.

Instead, the 0.1 mL injection volume was understood to be safe, and indeed
was the most commonly used intravitreal injection volume. As taught in the art,
“Intravitreous injection of a small volume (such as 0.01 ml or less) represent[ed] a
much more reasonable approach for drug administration” than injections of larger
amounts. Ex.1049, 106; see also Ex.1048, 932; Ex.1005, 9922-26. The most
common intravitreal injection at the time, triamcinolone (Kenalog), was
administered in a 0.1 mL dose (at a concentration of 40 mg/mL). Ex.1005 9923-26,

31; Exs.1058-1067, 1078, 1094, 1095.
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A POSA would have been motivated to select the commonly accepted and
safe 0.1 mL injection volume for intravitreal injection of the Modified Fraser/Wulff
formulation.

Set the concentration at 40 mg/mL. The 2006 Presentations report a dose
escalation study with a maximum dose of 4 mg. See, e.g., Ex.1011, 14; see also
Ex.1012, 19-23, Ex.1013, 21-24. The Presentations teach that the formulation was
effective and that the maximum safe tolerated dose had not been reached. Ex.1011-
1013. A POSA would have understood from this disclosure that the 4 mg dose was
safe and effective and would have been motivated to use it. Ex.1005, 4923-26.

A POSA would have been motivated to select this dose for a second reason.
Using a 0.1 mL injection volume and 4 mg dose leads to a concentration of 40
mg/mL. As Dr. Lefkowitz explains, 40 mg/mL was a commonly used
concentration for intravitreal injections and was generally accepted as the upper
limit for safe intravitreal injections. Ex.1005, 9423-26. A number of approved
intravitreal drugs and drugs in clinical trials as of March 2006 used a 40 mg/mL
concentration. /d.,

91924-25, 31.

A POSA would have been motivated to use as a high concentration as possible
in an effort to lengthen the time between any repeat injections. Ex.1005, 926.
Intravitreal injections were understood to carry significant risks at the time,

including the risk of endophthalmitis, a known complication of intravitreal
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injections. Id. Given these risks, a POSA would have been motivated to minimize
the number of injections a patient would have to undergo. By injecting a higher
concentration, a POSA would have expected that injections could potentially be
given less frequently. /d.; Ex.1002, 99158-164. And as explained above, 40 mg/mL
was known to be the upper limit for intravitreal injections.

D. Claims 3-5

Dependent claims 3-5 are obvious for the same reasons as claims 1 and 2.
These claims recite the organic co-solvent is polysorbate in various ranges from
0.01% to 3%. The Modified Fraser/Wulff formulation contains an organic co-
solvent—polysorbabe 20—present at 0.1% wt/vol, rendering claims 3-5 obvious.
Ex.1009, 1115; Ex.1016, 2798; Ex.1002, 165.

E. Claims 6-7

Dependent claims 6-7 are obvious for the same reasons as claims 1 and 5.
These claims recite that the buffer is a phosphate buffer and specify that the buffer
comprises 5-25 mM buffer. The Modified Fraser/Wulff formulation contains a 5
mM phosphate buffer, rendering claims 6-7 obvious. Ex.1009, 1115; Ex.1016,
2798; Ex.1002, q166.

F. Claims 8-9

Dependent claims 8-9 depend from claim 5. Claim 8 requires that the buffer

comprises a pH between “about 5.8-7” and claim 9 requires a pH of “about 6.2-6.3.”
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Fraser discloses that the pH of the unmodified formulation is 6.0, which falls
within the range recited in claim 8. As Dr. Forrest explains, a POSA would have
understood that the measured pH of 6.0 falls within the “about 6.2-6.3” range recited
in claim 9. Ex.1002, 99167-173.

First, “about 6.2-6.3” must be broader than the recited range of 6.2-6.3.
Otherwise the term “about” would be superfluous. See Modine Mfg. Co. v. United
States Int’l Trade Comm’n, 75 F.3d 1545, 1554 (Fed. Cir. 1996); Britesmile, Inc. v.
Discus Dental, Inc., 2005 WL 6225190 (N.D. Cal 2005). Specifically, “about”
means “approximately” in a patent claim and takes into account the level of precision
available to those working in the art and the scientific and technical background at
the time. Id. It does not generally encompass a precise limit. /d. A POSA would
have understood that measurement error for pH meters at the time ranged from +/-
0.1-0.2 pH units and thus would have understood “about 6.2” to encompass at least
a 6.0 pH. Ex.1002, 4169; see generally Ex.1104; Ex.1105; see also Ex.1106, 1845-
1846; Ex.1107, 1; Ex.1108, 3. Because the measurement error ranged from +/-0.1-
0.2 pH, a POSA would have understood that the measured pH of 6.0 described in
Fraser corresponds to an actual pH 6.0 +/- 0.2 (i.e., 5.8-6.2). Id. Thus, the measured
pH of 6.0 disclosed in Fraser is “about 6.2-6.3” as required by claim 9.

The *865 patent examples confirm that the measured pH may vary by +/- 0.1-

0.2 pH units, including over time. Ex.1002, q170. Each example specifies the pH
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of the formulation, and then the pH is measured over time, starting at 0 months and

then again following storage. In the chart below, the specified pH is shown on the

left, and the measured pH is shown on the right.

Example | pH disclosed in the Example Measured pH range
1 6.25 6.2-6.3

2 6.25 6.1-6.3

3 6.3 6.2-6.4

4 6.3 6.3-6.4

5 6.3 6.2-6.3

6 6.3 6.3

7 6.3 6.2-6.3

8 6.3 6.2-6.3

Ex.1002, 9170.

As shown in the chart above, the formulations described as having pHs of

6.25-6.3 had measured pHs of 6.1-6.4. Ex.1002, 9171. For instance, Example 2

describes the formulation as having a pH of 6.25, but the measured pH varies

between 6.1 and 6.3. Id. Similarly, Example 3 specifies that the pH is 6.3, but the

measured pH varies between 6.2 and 6.4. Id.

In view of the above, a POSA would understand that a formulation with a pH

of 6.25, right in the middle of the recited range, can have a measured pH of between
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6.1 and 6.3. Similarly, a solution with a pH of 6.3 can have a measured pH of 6.2-
6.4. In view of the fluctuation taught in the patent and inherent in the measurement
tools available at the time, the POSA would have understood a pH of 6.0 to fall
within the scope of “about 6.2-6.3.” Ex.1002, §172.

Further, as explained above, a POSA would have been motivated, as amatter
of routine optimization, to make and test the Modified Fraser/Wulff formulation at
both higher and lower pHs, including pH values of 6.1-6.3, in order to determine the
formulation’s tolerance to pH changes. Ex.1002, §173. Doing so would yield the
claimed formulation. The 6.2 and 6.3 pH values fall squarely in the claimed range.
Because “about 6.2 to 6.3” must include values outside that range, “about 6.2 to 6.3”
must encompass a pH of 6.1. E.g., Allergan, Inc. v. Sandoz Inc., 796 F.3d 1293,
1311 (Fed. Cir. 2015) (“Moreover, if ‘about 7.3’ is to mean anything other than 7.3,
it is not clearly erroneous for it to include a value that differs from it by only one
decimal place.”). Thus, it would have been obvious to make the Modified

Fraser/Wulff formulation with the pH recited in claim 9.

G. Claims 10-11, 19-20

These claims are obvious for the same reasons as claims 1 and 5. Dependent
claims 10-11 and 19-20 recite that the stabilizing agent is a sugar, including sucrose
(and not containing trehalose), and further specify sucrose in the range of 1-10%

sucrose. Ex.1002, q174-176.
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As set out above, the POSA would have been motivated to use the
Fraser/Wulff formulation as a starting point. /d. A POSA would have been
motivated to modify that formulation for intravitreal administration by reducing the
amount of sucrose to achieve an iso-osmotic solution in order to minimize the chance
of causing an adverse reaction, including damage to the retina or surrounding tissues.
1d.

The Modified Fraser/Wulff formulation contains sucrose at a concentration
between 1-10%, as described above, rendering these claims obvious. Ex.1009, 1115;
Ex.1016, 2798; Ex.1002, q9174-176.

H. Claim 12

Claim 12 is rendered obvious for the same reasons as claims 1 and 5.
Dependent claim 12 specifies that the stabilizing agent comprises 1-7.5% sucrose.
Ex.1002, q9177-178.

As explained above, a POSA would have been motivated to modify the
Fraser/Wulff formulation for intravitreal administration by reducing sucrose to
achieve an iso-osmotic solution. Section VII.A. A POSA would have first reduced
the sucrose concentration to below 10% and further decreased the sucrose or NaCl
concentration to approximate the osmolality of the human eye. Id. Choosing to
reduce sucrose further (e.g., to 5%) to obtain an iso-osmotic solution would have

been a matter of routine optimization, rendering claim 12 obvious. /d.
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I. Claims 14, 22

These claims are obvious for the same reasons as claims 1, 5. They specify
that the VEGF antagonist fusion protein is glycosylated at asparagine residues
corresponding to asparagine residues 62, 94, 149, 222 and 308 of SEQ ID NO: 4.
Ex.1002, 9179. As set out in Section VIL.A, the aflibercept in the Modified
Fraser/Wulff formulation is glycosylated at these sites. Ex.1007, §923-36; Ex.1002,
1179.

J. Claims 15, 23

The turbidity requirements of these claims are obvious for the same reasons
set out in Section VIL.B.

These claims require a turbidity of 0.01 or lower at OD 405 after 2 months
storage at 5 °C. Turbidity, like stability, is an inherent property of formulation. As
explained above, it would have been obvious to make the Modified Fraser/Wulff
formulation and test it for stability, including for turbidity. Ex.1002, 44180-185.

Based on the teachings of the ’865 patent, the Modified Fraser/Wulff
formulation will have the requisite turbidity, just as it would have the requisite
stability. /d. As shown in the table below, the 865 patent examples teach a range
of concentrations for the VEGF Trap and excipients that achieve the recited turbidity
values, and the Modified Fraser/Wulff formulation falls squarely within these

ranges.
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VEGF | Buffer Tonicity | Co-solvent | Stabilizing | pH | Turbidity
Trap agent
’865 20-50 | 5-10mM | 20-135 | 0.015-0.1% | 0-5% 6.25- | 0.0-0.01
Examples mg/mL | phosphate | mM polysorbate | sucrose 6.3 at 2-3
NaCl 20 or 3% months
PEG 3350
Modified 40 5 mM 100 mM | 0.1% 5% sucrose | 6.0)-
Fraser/Wulff | mg/mL | phosphate | NaCl polysorbate 6.3
5SmM
citrate

Ex.1002, 9182.

Furthermore, Dix provides turbidity data for even more formulations with
different excipients and concentrations. Ex.1002, 4183. All of the Dix formulations
meet the recited turbidity limitations. /d. The Modified Fraser/Wulff formulation
falls well within the ranges of formulations tested in the 865 patent and Dix that

achieve the recited turbidity values, which shows that the Modified Fraser/Wulff

formulation will have the claimed turbidity. Id.

VEGF | Buffer Tonicity | Co-solvent | Stabilizing | pH | Turbidity
Trap agent
’865 20-50 | 5-10mM | 20-135 | 0.015-0.1% | 0-5% 6.25- | 0.0-0.01
Examples mg/mL | phosphate | mM polysorbate | sucrose 6.3 at 2-3
NaCl 20 or 3% months
PEG 3350
Dix (50 50-100 | 10 mM 50mM | 0.1% 20% 6.25 | 0-0.01 at
mg/mL or mg/mL | phosphate | NaCl polysorbate | sucrose 2-3
less) or 3% PEG months
3350
Modified 40 5 mM 100 mM | 0.1% 5% 6.0-
Fraser/Wulff | mg/mL | phosphate | NaCl polysorbate | sucrose 6.3
5SmM
citrate

Ex.1002, q183.
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As with the native conformation stability limitation, the 865 patent does not
teach any way of obtaining the claimed turbidity besides making and testing the
formulation. Ex.1002, 9184. And the Modified Fraser/Wulff formulation falls in
the genus of Example formulations that achieved the claimed turbidity. /d. Thus,
based on the teachings of the 865 patent, the Modified Fraser/Wulff formulation
meets this limitation. /d.

Alternatively, it would have been obvious to achieve the requisite turbidity.
It is desirable for intravitreal formulations to be as transparent as possible, and not
turbid. Ex.1002, q185. Thus, the skilled person would have been motivated to
minimize turbidity to the greatest extent possible to avoid a cloudy appearance. Id.

K. Claims 16, 24

The stability limitations of these claims—99% stability at 2 months— are
obvious for the same reasons set out in Section VIL.B. Ex.1002, §186.

L. Claims 17, 25

The stability limitations of these claims— 98% stability at 24 months—are
obvious for the same reasons set out in Section VIL.B. Ex.1002, §187.

Furthermore, the 24 month stability data in the *865 patent examples and Dix
confirm that the Modified Fraser/Wulff formulation will have the requisite stability.
Specifically, aflibercept formulations with the same ingredients as the Modified

Fraser/Wulff formulation, and specifically those that include polysorbate 20 like the
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Modified Fraser/Wulff formulation, achieved greater than 98% stability after 24
months. See, e.g., Ex.1021, Tables 1 and 9 (disclosing 98.3 and 99.3% native
conformation at 24 months); Ex.1001, Table 1 (disclosing 98.1% native
conformation at 24 months); Ex.1002, 99188-189. The only formulations that did
not achieve that stability had polyethylene glycol as the surfactant. See Ex.1001,
Table 2 (disclosing 97.6% native conformation at 24 months); Ex.1021, Table 2
(disclosing 97.8 % native conformation at 24 months); Ex.1002, 99188-189.

As shown below, the Modified Fraser/Wulff formulation has the claimed
stability because the Modified Fraser/Wulff formulation falls within the described

ranges of aflibercept and excipients that the ’865 patent and Dix teach have the

claimed stability.
VEGF Buffer | Tonicity | Co-solvent | Stabilizing | pH | Stability
Trap agent
Dix and °865 | 25-50 | 10 mM | 50-100 0.1% 5-20% 6.0- | 98.1-
patent mg/mL | phosphate | mM polysorbate | sucrose 6.25 | 99.3
Examples or5mM [ NaCl % at 24
phosphate months
and 5 mM
citrate
Modified 40 5 mM [ 100 mM | 0.1% 5% sucrose | 6.0-
Fraser/Wulff | mg/mL | phosphate | NaCl polysorbate 6.3
5 mM
citrate

Ex.1002, q188.
Furthermore, Patent Owner cannot show the formulation lacks the claimed

stability. See In re Best, 562 F.2d at 1255; Ex.1002, q189.
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M. Claim 51
1. An ophthalmic formulation comprising

The Modified Fraser/Wulff formulation is an ophthalmic formulation suitable
for intravitreal injection as described above regarding claim 1. See Sections VII.A
and VIL.B; Ex.1002, 9190.

2. (a) 40 mg/ml of a glycosylated VEGF antagonist fusion
protein comprising amino acids 27-457 of SEQ ID NO:4

The Modified Fraser/Wulff formulation contains 40 mg/ml of a glycosylated
VEGF antagonist fusion protein comprising amino acids 27-457 of SEQ ID NO:4 as
described above for claim 1. See Sections VII.A and VIL.B; Ex.1002, q191.

3. (b) 0.03% to 0.1% polysorbate

The Modified Fraser/Wulff formulation includes 0.03% to 0.1% polysorbate
as described above regarding claim 1. See Sections VII.A and VII.B; Ex.1002, 9192.

4. (¢) 5-40 mM of sodium phosphate buffer, pH between 5.8-7.0

The Modified Fraser/Wulff formulation discloses 5-40 mM of sodium
phosphate buffer, and a pH between 5.8-7.0 as described above regarding claims 1
and 6-9. See Section VII.LA. A POSA would have understood that the phosphate
buffer in Fraser/Wulff is a sodium phosphate buffer. Ex.1002, §193; Section VII.A.

5. (d) sucrose

The Modified Fraser/Wulff formulation contains sucrose, as described above

regarding claim 1. See Sections VII.A and VIL.B; Ex.1002, 9194.
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6. wherein the ophthalmic formulation is suitable for
intravitreal administration

The Modified Fraser/Wulff formulation is an ophthalmic formulation suitable

for intravitreal injection as described above regarding claim 1. See Sections VII.A

and VIL.B; Ex.1002, q195; Ex.1011, 14; Ex.1005, 9923-26; see also Ex.1012, 19-23,
Ex.1013, 21-24.

7. wherein at least 98% of the VEGF antagonist is present in

native conformation following storage at 5 °C. for 2 months
as measured by size exclusion chromatography

The Modified Fraser/Wulff formulation discloses this limitation for the same
reasons described above regarding claim 1. See Sections VII.A and VII.B; Ex.1002,
q196.

N. Claim 52

The Modified Fraser/Wulff formulation comprises at least 5% sucrose as
described above regarding claim 1. See Sections VII.A and VII.B; Ex.1002, 4197.

O. Claim 53

The Modified Fraser/Wulff formulation comprises 1-10% sucrose as
described above regarding claim 1. See Sections VII.A and VII.B; Ex.1002, §198.

P. Claim 55

The Modified Fraser/Wulff formulation comprises a vial suitable for
intravitreal administration comprising the formulation of claim 51 as described

above regarding claims 1 and 55. See Sections VII.A and VII.B; Ex.1002, §199.
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Q. There Are No Secondary Considerations

Finally, though it is not Petitioner’s burden, Patent Owner cannot establish
secondary considerations that would support a finding of non-obviousness, and
particularly it cannot overcome the strong prima facie case of obviousness presented
in Grounds IV-IX. Wyers v. Master Lock Co., 616 F.3d 1231, 1246 (Fed. Cir. 2010);
Ex.1002, 9200.

In particular, Patent Owner cannot establish a nexus to the “merits of the
claimed invention” of the *865 patent because the art discloses all of the claimed
elements. Novartis AG v. Torrent Pharms. Ltd., 853 F.3d 1316, 1330-31 (Fed. Cir.
2017) (citing In re Huai-Hung Kao, 639 F.3d 1057, 1068 (Fed. Cir. 2011) ). There
i1s no “novel combination or arrangement of known individual elements” in the
recited limitations—rather, they are routine as set out above. Ex.1002, 4200.

Moreover, Patent Owner cannot credibly rely on factors such as commercial
success. It has previously taken the position in a separate proceeding that Eylea’s
dosing regimen, and no other factor, drives demand. Patent Owner’s economic
expert in multiple IPR proceedings (Dr. Richard Manning) previously opined
regarding what does and what does not drive consumer demand for Eylea—and it
was not the subject matter of the 865 patent that drove demand. See, e.g., Ex.1101.
Rather, Dr. Manning opined that Eylea’s commercial success “cannot be explained

by factors” other than dosing frequency (id., 122-132) (emphasis added). Given this
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testimony, Regeneron cannot credibly allege that the 865 patent’s subject matter,
which is unrelated to dosing frequency, drives demand for Eylea.

VIII. DETAILED GROUNDS FOR INVALIDITY: GROUND 2

The Ground 2 Challenged Claims recite storing the formulation in a PFS
(instead of a vial). That is the only difference between the Ground 1 and Ground 2
Claims. POSAs at the time understood that PFSs offered convenience for purposes
of administration, including intravitreal administration, because they eliminate the
step of withdrawing liquid from the vial and into a syringe. For example, Nayar
2002 teaches that the “most preferred” dosage form for a therapeutic protein product
was “a solution formulation that is typically stored in the refrigerator and preferably
in a pre-filled syringe.” Ex.1020, 183 (emphasis added); Ex.1005, 4938-42. Patent
Owner has previously taken the position that a PFS was the preferred presentation
prior to the *865 patent’s alleged priority date of March 2006. Ex.1109, 51-52.

Accordingly, the Ground II claims are obvious for the same reasons as
described above regarding the Ground I claims. Ex.1002, §9201-202.

A. Claim 26

Claim 26 is identical to claim 1, except that claim 26 recites storing the
formulation in a PFS rather than a vial. As discussed in Section VI.B.4 and VIII, it
would have been obvious for the POSA to store the Modified Fraser/Wulff

formulation in a PFS.
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All other limitations of claim 26 are rendered obvious for the same reasons as
set forth in Section VII with respect the Vial Claims. Therefore, claim 26 is rendered
obvious. Ex.1002, 99203-204.

B. Claim 27

Dependent claim 27 is obvious for the same reasons as claims 1 and 26. Claim
27 recites the concentration of the formulation (40 mg/mL) and specifies the organic
co-solvent comprises polysorbate. As set out above in Section VII.A, the Modified
Fraser/Wulff formulation contains 40 mg/ml aflibercept and polysorbate. Ex.1002,
9205.

C. Claims 28-30

Dependent claims 28-30 are obvious for the same reasons as claims 1-2 and
27. These claims recite the organic co-solvent is polysorbate in various ranges from
0.01% to 3%. As explained in Section VII.A, the Modified Fraser/Wulff formulation
contains 0.1% polysorbate 20. Ex.1009, 1115; Ex.1016, 2798; Ex.1002, 9206.

D. Claims 31-32

Dependent claims 31-32 are obvious for the same reasons as claims 1, 5-7,
and 30. These claims recite that the buffer is a phosphate buffer and specify thatthe
buffer comprises 5-25 mM buffer. As explained in Sections VII.A and VIL.B, the
Modified Fraser/Wulff formulation contains a 5 mM phosphate buffer. Ex.1009,

1115; Ex.1016, 2798; Ex.1002, 9207.
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E. Claims 33-34

Dependent claims 33-34 depend from claim 30 and recite that the buffer
comprises a pH between “about 5.8-7” in claim 33 and “about 6.2-6.3” in claim 34.
As set out in Section VILF above, in view of the variation taught in the patent and
inherent in the measurement tools available at the time, the POSA would have
understood that the Modified Fraser/Wulff formulation’s pH of 6.0 falls within the
scope of “about 6.2-6.3.” Ex.1002, 9208. Additionally, it would have been obvious
to vary the pH of the formulation as part of standard testing, including to achieve a
pH of 6.1, 6.2 or 6.3. Id. Claims 33-34 are therefore rendered obvious.

F. Claims 35-36, 44-45

These claims are obvious for the same reasons as claims 1, 5 10-11, 19-20,
and 30. These claims recite that the stabilizing agent is a sugar, including sucrose
(and not containing trehalose), and further require 1-10% sucrose. The Modified
Fraser/Wulff formulation contains 10% or less sucrose, rendering these claims
obvious. Ex.1009, 1115; Ex.1016, 2798; Ex.1002, 4209.

G. Claims 39, 47

These claims are obvious for the same reasons as claims 1, 5. The claims
specify that the VEGF antagonist fusion protein is glycosylated at asparagine
residues 62, 94, 149, 222 and 308 of SEQ ID NO: 4. As set out in Section VII.B,
the glycosylation sites of the aflibercept used in the Modified Fraser/Wulff

formulation were known in the art and would have been obvious. Ex.1002, §210.
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H. Claims 40, 48

The stability limitations of these claims, which require specified turbidity
values, are obvious for the same reasons set out in Section VII.A and VII.J. Ex.1002,
211.

L. Claims 41, 49

The stability limitations of these claims (99% stability at 2 months) are
obvious for the same reasons set out in Section VII.B. Ex.1002, §212.

J. Claims 42, 50

The stability limitations of these claims (98% stability at 24 months) are
obvious for the same reasons set out in Section VIL.B. Ex.1002, 4213.

K. Claim 54

Claim 54 is obvious for the same reasons as claims 51 and 26. Claim 54
depends from claim 26 and recites a PFS suitable for intravitreal administration
comprising the formulation of claim 51. As set out above in relation to claim 26, it
would have been obvious to use a PFS container with the Modified Fraser/Wulff
formulation. Section VIII.A; Ex.1002, 9214.

L.  There Are No Secondary Considerations

For the same reasons recited above for Ground I, there are no secondary

considerations supporting non-obviousness. Ex.1002, 4215.
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IX. DISCRETIONARY DENIAL IS UNWARRANTED
A. The Becton Dickinson Factors Do Not Favor Denial Under 35
U.S.C. § 325(d)

The Board uses a two-part framework to analyze whether denial under
§ 325(d) is proper. The Board considers several nonexclusive factors (“Becton
Dickinson factors”) within this framework to provide useful insight into how to
apply each prong, each of which is discussed below. /d., 4; Becton, Dickinson &
Co. v. B. Braun Melsungen AG, IPR2017-01586, Paper 8, 17-18 (Dec. 15, 2017)
(precedential as to Section III.C.5, first paragraph).

Becton Dickinson factors (a), (b), and (d) relate to whether the art or
arguments presented in the Petition are the same or substantially the same as those
previously presented to the Office. Advanced Bionics, LLC v. Med-El
Elektromedizinische Gerdte GMBH,IPR2019-01469, Paper 6, 10 (P.T.A.B. Feb. 13,
2020) (precedential). Factors (c), (e), and (f) are only considered if the same or
substantially the same art or arguments were previously presented to the Office. /d.

1. Becton Dickinson Factors (a), (b), and (d)

Petitioner’s arguments and prior art here are neither the same nor substantially
the same art or arguments previously before the Office during prosecution of the
’865 patent.

First, as set out in Section V.D, the Examiner only issued non-statutory double

patenting rejections during prosecution. The Examiner did not issue any anticipation
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or obviousness rejections based on prior art. Furthermore, Petitioner asserts
combinations involving references never considered during prosecution that provide
additional, non-cumulative disclosures, including Wulff, Daly, and the 2006
Presentations. Additionally, Fraser and the *319 Publication were not substantively
considered. In other words, the art and arguments presented here were neither
“involved” nor “evaluated” during prosecution; and therefore, they are not thesame
or substantially the same as that previously considered by the Office. Becton,
Dickinson, IPR2017-01586, Paper 8, 17; 35 U.S.C. § 325(d).

Patent Owner may argue that references such as Fraser and the ’319
Publication were identified on the Information Disclosure Statements along with
hundreds of other references. But the Examiner did not consider any combination
of the art and arguments presented here, opting instead only to issue obviousness-
type double patenting rejections over prior Regeneron patents. See Section V.C.
“The Board has consistently declined exercising its discretion under Section 325(d)
when[, as here,] the only fact a Patent Owner can point to is that a reference was
disclosed to the Examiner during the prosecution.” Amgen Inc. v. Alexion Pharms.,
Inc., IPR2019-00739, Paper 15, 62 (Aug. 30, 2019).

2. Becton Dickinson Factors (¢), (e), and (f)

Because Petitioner presents new arguments and combinations herein, analysis

of Becton Dickinson factors (c), (e), and (f) is unnecessary. Even if the grounds
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presented herein somehow were considered to have been previously presented to the
Office, the Examiner made clear errors in evaluating the art.

In particular, as discussed in Section V.D, the Examiner issued obviousness-
type double patenting rejections but failed to make an obviousness rejection over,
for instance, Fraser and Wulff. Applicants thus obtained the claims without ever
addressing a substantive obviousness rejection. This was clear error.

B.  The General Plastic and Valve Do Not Support Denial under 35
U.S.C. §314(a)

Under the relevant factors governing discretionary denial under 35 U.S.C.
§ 314(a), the Petition should be instituted. See General Plastic Industrial Co., Ltd. v.
Canon Kabushiki Kaisha, 1PR2016-01357, Paper 19 (P.T.A.B. Sept. 6, 2017)
(§ II.B.4.i precedential); Valve Corp. v. Electronic Scripting Products, Inc.,
IPR2019-00062, Paper 11 (P.T.A.B. April 2, 2019) (precedential).

Petitioner has never previously filed a petition directed to any claim of the *865
patent. As described above, Samsung Bioepis is the only party to have filed an IPR
petition challenging the *865 patent in I[PR2025-00176. Here, Petitioner is “neither
the same party” as Samsung Bioepis, “nor possess[es] a significant relationship”
with Samsung Bioepis, and thus, “exercising discretion to deny the Petition is not
justified.” Videndum Prod. Sols., Inc. v. Rotolight Ltd., IPR2023-01218, Paper 12 at
7 (P.T.A.B. April 19, 2024) (Dir. Decision).

Like Samsung Bioepis, Petitioner is facing allegations of infringing the same
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’865 patent. However, that by itself is insufficient to create the type of “significant
relationship” under Valve that weighs against institution. See Ford Motor Co. v. Neo
Wireless LLC, 1PR2023-00763, Paper 28 at 9-10 (P.T.A.B. Mar. 22, 2024).
Petitioner and Samsung Bioepis are all defendants in a multidistrict litigation, but
each are defending “different allegedly infringing products.” Id. at 10. This is also
not a case like Valve, where “both petitioners were accused of infringing the same
patent based upon the same product for which they had an ongoing licensing
relationship.” Id. Petitioner here does not have “any interactions or agreements
regarding the . . . their respective accused products.” /d.

Moreover, Petitioner “had no involvement with, much less input into, [Samsung
Bioepis’] IPR.” Id. at 5. Petitioner was not even aware that Samsung Bioepis would
be filing its petition in IPR2025-00176 until it was filed with the Board.
Accordingly, this Petition does not implicate the types of serial-petitioning concerns
addressed in Valve and General Plastic. Samsung Bioepis is not a “real party in

interest” or a “privy” of Formycon.

C.  Fintiv Does Not Support Denial Under 35 U.S.C. § 314(a)

Petitioner stipulates that, should the Board institute review, Petitioner will
not pursue in the parallel district court proceeding the same grounds as in the
Petition or any grounds that could have reasonably been raised in the petition.
Thus, the Board should not exercise discretion to deny institution under § 314(a).
See INTERIM PROCEDURE FOR DISCRETIONARY DENIALS IN AIA POST GRANT

70



Attorney Docket No. 57795-00011P1
IPR of U.S. Patent No. 11,084,865
PROCEEDINGS WITH PARALLEL DISTRICT COURT LITIGATION, 7 (USPTO Dir. June

21,2022).

X. CONCLUSION

For the foregoing reasons, Petitioner has established a reasonable likelihood
that claims 1-12, 14-17, 19-20, 22-36, 39-42, 44-45, and 47-55 are unpatentable.
Petitioner therefore respectfully requests that inter partes review of the *865 patent be

granted.

DATED: November 29, 2024 Respectfully submitted,

By /Louis E. Fogel/
Louis E. Fogel (Reg. No. 54,731)
Fish & Richardson P.C.
60 South Sixth Street, Suite 3200
Minneapolis, MN 55402
T: 202-783-5070
F: 877-769-7945

Attorney for Petitioner Formycon AG
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CERTIFICATE OF COMPLIANCE

Pursuant to 37 C.F.R. § 42.24(a) and (d), the undersigned hereby certify that
the foregoing Petition for Inter Partes Review of U.S. Patent No. 11,084,865
complies with the type-volume limitation of 37 C.F.R. § 42.24(a)(1)(1) and (b)(1)(1)
permitting a petition of up to 14,000 words because, exclusive of the exempted

portions, it contains 13,982 words as counted by the word processing program used

to prepare the paper.
Date: November 29, 2024 Respectfully submitted,
By: /Louis E. Fogel/
Louis E. Fogel (Reg. No. 54,731)
Fish & Richardson P.C.

60 South Sixth Street, Suite 3200
Minneapolis, MN 55402

T: 202-783-5070

F: 877-769-7945

Attorney for Petitioner
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CERTIFICATE OF SERVICE
Pursuant to 37 CFR §§ 42.6(e)(4)(1) et seq. and 42.105(b), the undersigned

certifies that on November 29, 2024, a complete and entire copy of this Petition for
Inter Partes Review of U.S. Patent No. 11,084,865, Power of Attorney, and all
supporting exhibits were provided via Federal Express to the Patent Owner at the
correspondence address of record as follows:

A&P - Regeneron (Prosecution)
601 Massachusetts Ave., NW
Washington, DC, 20001

/Anastasia Renard/

Anastasia Renard

Fish & Richardson P.C.

60 South Sixth Street, Suite 3200
Minneapolis, MN 55402
renard@fr.com
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