AMD. (/d, 1). Again, my opinion in this regard is, in fact, confirmed by other
contemporaneous prior art to the 069 patent that expressly refer to similar
Regeneron and Bayer press releases. For example, Adis provides the following

among twenty separate references to online “Media Releases™

Inc, Baver HealthCare AG.
Regeneron and Bayer HealthCare Announce Encouraging
32-Week Follow-Up Resulis from a Phase 2 Study of VEGF

Trap-Eve in Age-R - Degeneration. iMedia Re-
oasel 29 Apr 20 JRL: hitpi/fwww.regener-
an.com

(Ex.1007, Adis, 268 (emphasis added)). Indeed, press releases such as Regeneron

(28-September-2008) were well-known—and widely available—to the community
interested in the subject matter of the 069 patent. (See, e.g., id., 262-63, 268-69).
59. In my opinion (and as confirmed by, e.g., Adis), a person of ordinary
skill n the art would have also been able to locate Regeneron (28-September-2008)
exercising reasonable diligence, which would have at least led the person of ordinary
skill in the art to Regeneron’s website where the document was eastly accessible,
and recognize and comprehend therefrom the essentials of the subject matter
contained therein without further research or experimentation.” Thus, a person of

ordinary skill in the art could have easily accessed Regeneron (28-September-2008)

via Regeneron’s website and easily downloaded an electronic copy.

" See, e.g., Ex 1056, Regeneron (28-September-2008), 1.
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60. For at least these reasons, it i3 my opinion that Regeneron (28-
September-2008) was a well-known, printed publication that was publicly accessible
to persons wterested and ordinanily skilled in the subject matter or art of the 069
patent, exercising reasonable diligence, before 201 1.

3. April 2009 Press Release,

61. Regeneron issued a press release dated Aprid 30, 2009 (Ex. 1028,
Regeneron {30-Apnil-2009)), which described the extension of Regeneron’s global
development program for VEGF Trap-Eve to include Central Retinal Vemn
Occlusion ("CRVO”). (/d., 1).

62. Specifically, Regeneron (30-April-2009) stated that m the Phase 3
CRVO program, GALILEO, patients would “receive 6 monthly intravitreal
injections of [} VEGF Trap-Eye at a dose of 2 milligrams (mg).” ({d., 1).

63. A person of ordinary skill in the art would have understood that the
dosing regimens disclosed in Regeneron (30-April-2009) included the experimental
group that received 6 monthly intravitreal injections of VEGF Trap-Eye at a dose of
2 milhgrams. (/d., 1).

64. A person of ordinary skili in the art would have been interested mn, and
sought out, the information disclosed in Regeneron (30-April-2009) because it
pertains to ongoing product development within the industry, mcluding dosing

regimens of a known therapy (VEGF Trap-Eye or aflibercept) in patients with
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CRVO. (Jd, 1). Agam, my opinion in this regard is, in fact, confirmed by other
contemporaneous prior art to the 069 patent that expressly refer to similar
Regeneron and Bayer press releases. For example, Adis provides the following

among twenty separate references to online “Media Releases™

Inc, Baver HealthCare AG.
Regeneron and Bayer HealthCare Announce Encouraging
32-Week Follow-Up Resulis from a Phase 2 Study of VEGF

Trap-Eve in Age-R - Degeneration. iMedia Re-
oasel 29 Apr 20 JRL: hitpi/fwww.regener-
an.com

(Ex.1007, Adis, 268 {(emphasis added)). Indeed, press releases such as Regeneron
(30-Apnil-2009) were well-known—and widely available—to the community
mterested in the subject matter of the 069 patent. (See, e.g., id., 262-63, 268-69).
65. In my opinion (and as confirmed by, e.g., Adis), a person of ordinary
skill in the art would have also been able to locate Regeneron (30-Apnii-2009)
exercising reasonable diligence, which would have at least led the person of ordinary
skall in the art to Regeneron’s website where the document was eastly accessible,
and recognize and comprehend therefrom the essentials of the subject matter
contained therein without further research or experimentation.® Thus, a person of
ordinary skill in the art could have casily accessed Regeneron (30-April-2009) via

Regeneron’s website and easily downloaded an electronic copy.

fEx.1028, Regeneron (30-Aprif-2009), 1.
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66. For at least these reasons, it 18 my opinion that Regeneron (30-April-
2009) was a well-known, printed publication that was publicly accessible to persons
interested and ordinarily skilled i the subject matter or art of the "069 patent,
exercising reasonable diligence, before 2011.

4. February 2010 Press Release.

67. Regeneron issued a press release dated February 18, 2010 (Ex. 1057,
Regeneron (18-February-2010)), which described the “DA VINCI” tral. (/d,, 1; see
also Ex 1066, Bayer (18-February-2010), 1).

68. The patients in the study were randomized wnto five groups: four
experimental groups and one control group. (Ex.1057, Regeneron (18-February-
2010), 1). One of the experimental groups received “three initial monthly doses of
2.0 mg of VEGF Trap-Eye (at baseline and weeks 4 and 8), followed through week
24 by . .. every 8-week dosing” while another experimental group received “three
mitial monthly doses of 2.0 mg of VEGF Trap-Eye (at baseline and weeks 4 and §),
followed through week 24 by . . . as needed (PRN) dosing with specific repeat dosing
criteria.” (/d.).

69. A person of ordinary skill in the art would have understood that the
dosing regimens disclosed in Regeneron (18-February-2010) included the two

experimental groups that received 2 myg intravitreal VEGF Trap-Eye either (1) every
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other month following three initial monthly injections, or (2) as nceded (PRN)
following three initial monthly mjections. (Jd., 1).

70. A person of ordinary skill in the art would have been interested in, and
sought out, the information disclosed in Regeneron (18-Febmary-2010) because it
pertains to ongoing product development within the industry, including dosing
regimens of a known therapy (VEGF Trap-Eye or aflibercept) in patients with DME.
({d, 1). Again, my opinton in this regard is, in fact, confirmed by other
contemporaneous prior art to the “069 patent that expressly refer to similar
Regenerom and Bayer press releases. For example, Adis provides the following
among twenty separate references to online “Media Releases™

AN
Pharmaceuticals Inc, Bayer HealthC are AG
Regeneron and Bayer HealthCare Announce Encouraging
32-Week Follow-Up Results from a Phase 2 Study of VEGF

Trap-Eve in Age-Related Macular Degeneration. ‘Modia Kes
Isaser 29 Am 2008 RL: hitp:/fwww.regener-
on.com

(Ex. 1007, Adis, 268 (emphasis added)). Indeed, press releases such as Regeneron
(18-February-2010) were well-known—and widely available—to the community
mterested i the subject matter of the "069 patent. (See, e.g., id, 262-63, 268-69).
71.  In my opinion (and as confirmed by, ¢.g., Adis), a person of ordinary
skill in the art would have also been able to locate Regeneron (18-February-2010)
exercising reasonable diligence, which would have at least led the person of ordimary

skill i the art to Regeneron’s website where the document was easily accessible,
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and recognize and comprehend therefrom the essentials of the subject matter
contained therein without further research or experimentation.” Thus, a person of
ordinary skill in the art could have casily accessed Regeneron (18-February-2010)
via Regeneron’s website and easily downloaded an electronic copy.

72.  For at least these reasons, it is my opinion that Regeneron (18-
February-2010) was a well-known, printed publication that was publicly accessible
to persons wterested and ordinarily skilled in the subject matter or art of the "069
patent, exercising reasonable diligence, before 2011,

5. Additional Regeneron Press Releases,

73. Regeneron and Bayer HealthCare AG issued a press release dated
March 27, 2007 (Ex.1053, Regeneron (27-March-2007)), which described the
twelve-week data for a “Phase 2 randomized study of their VEGF Trap-Eye in
patients with the neovascular form of age-related macular degeneration (wet
AMDY.” (Id, 1),

74. The patients in the study were “randomized to 5 groups” where “[tjwo
groups received either 0.5 or 2.0 mg of VEGF Trap-Hye administered every four
weeks, and three groups received a single dose of 0.5, 2.0, or 4.0 mg of VEGF Trap-

>

Eve.” (Jd., 1). Furthermore, the President of Regeneron Research Laboratories was

? Ex. 1057, Regeneron {18-February-2010), 1.

g /
i
[ 2y

Mylan Exhibit 1003
Mylan v. Regeneron, IPR2021-00880
Page 39

Celltrion Exhibit 1014
Page 462



quoted as stating “Jojur Phase 3 program is being designed to test this possibility
and further evaluate the safety and efficacy of various doses and dosing intervals of
the VEGF Trap-Eyve.” (/d.).

75. Regeneron and Bayer HealthCare AG issued a press release dated
August 2, 2007 (Ex. 1054, Regeneron (2-August-2007)) which described “a Phase 3
study of the VEGF Trap-Eye in the neovascular formm of age-related macular
degeneration (wet AMD).” (Id., 1). Specifically, Regeneron (2-August-2007)
described “VEGF Trap-Eye . . . doses . .. 2.0 mg at an eight-week dosing mterval”
(1d).

76. Regeneron and Bayer HealthCare AG issued a press release dated April
28, 2008 (Ex.1012, Regeneron (28-April-2008)) which described the thirty-two-
week results from a “double-masked, prospective, randomized, multi-center Phase
2 trial” 1n patients with the “neovascular form of Age-related Macular Degeneration
{wet AMD)” treated with VEGF Trap-Eve. (/d., 1; see also Ex. 1067, Bayer (28-

April-2008), 1).1°

97 note that the information disclosed within the Regeneron Press Releases
discussed herein is essentially the same as the information disclosed within the

corresponding Bayer Press Releases.
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77.

follows:

(h

4)

The patients in the study were “randomized to five dose groups™ as

monthly dose of 0.5 milligrams (mg) of VEGF Trap-Eye for twelve
weeks followed by therapy at the same dose on a PRNM dosing
schedule;

monthly dose of 2.0 mg of VEGF Trap-Eye for twelve weeks followed
by therapy at the same dose on a PRN dosing schedule;

quarterly dose of 0.5 mg of VEGF Trap-Eve (at baseline and week 12)
followed by therapy at the same dose on a PRN dosing schedule;
quarterly dose of 2.0 mg of VEGF Trap-Eve (at baseline and week 12)
followed by therapy at the same dose on a PRN dosing schedule; or
quarterly dose of 4.0 mg of VEGF Trap-Eye (at baseline and week 12)

followed by therapy at the same dose on a PRN dosing schedule.

(Ex. 1012, Regeneron (28-April-2008), 1).

78.

Regeneron (28-April-2008) added that VEGF Trap-Eye was being

evaluated “using a monthly loading dose of . .. 2.0 mg for 12 weeks, followed by a

nine-month fixed-dosing regimen of . . . 2.0 mg every eight weeks” or “monthly

doses of 0.5 or 2.0 milligrams {(mg) of VEGF Trap-Eye for 12 weeks” followed by

1 “pRN” (or pro re nata) is commonly understood as “as needed” dosing.
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“therapy at the same dose on a PRN dosing schedule based upon the physician
assessment of the need for re-treatment.” (Ex. 1012, Regeneron (28-April-2008), 1~
.

79. Regeneron 1ssued a press release dated September 14, 2009 (Ex. 1068,
Regeneron (14-September-2009)) which described two “Phase 3 chinical trials
evalnating VEGF Trap-Eye in the treatment of the neovascular form of age-related
macular degeneration (wet AMD),” and a phase 2 trial “for the treatment of Diabetic
Macular Edema (DME).” (/d., 1). Specifically, Regeneron (14-September-2009)
described “VEGF Trap-Eye . . dosed ... 2.0 mg every eight weeks (following three
monthly doses)” in the phase 3 trials and dosing of “2 mg on an as-needed (PRN)
basts after three monthly loading doses,” in the phase 2 trial. (/d).

80. A person of ordinary skill i the art would have understood that the
dosing regimens disclosed m Regeneron (14-September-2009) included the
experimental groups that were to receive VEGF Trap-Eve “2.0 mg every eight weeks
(following three monthly doses),” or “2 mg on an as-needed (PRN) basis atter three
monthly loading doses.” (/d., 1).

81. A person of ordinary skill in the art would have been interested in, and
sought out, the information disclosed in the above Press Releases because they
pertain to ongoing product development within the industry, including dosing

regimens of a known therapy (VEGF Trap-Eye or aflibercept) in patients with wet
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AMD. (See 9 42-43, 50, 58, 64, 70, above). Again, my opinion in this regard 15, in
fact, confirmed by other contemporaneocus prior art to the “069 patent that expressly
refer to similar Regeneron and Bayer press releases. For example, Adis provides the

following among twenty separate references to online “Media Releases™

{4. Regeneron Pharmaceuticals Inc, Baver HealthCare AG.
Regeneron and Baver HealthCare Announce Encouraging
32-Week Follow-Up Resulis from a Phase 2 Study of VEGE

Trap-Eye in Age-Related Macular Degeneration. Media R+

(Ex.1007, Adis, 268 (emphasis added)). Indeed, press releases such as Regeneron’s
Press Releases were well-known-—and widely available—to the commumity
mterested m the subject matter of the "069 patent. (See, e.g., id., 262-63, 268-69).
82. In my opmion (and as confirmed by, e.g., Adis), a person of ordinary
skill in the art would have also been able to locate these Regeneron Press Releases
exercising reasonable diligence, which would have at {east led the person of ordinary
skill in the art to Regeneron’s website where these documents were easily accessible,
and recognize and comprehend therefrom the essentials of the subject matter

contained therein without further research or experimentation.’® Thus, a person of

2 Ex.1053, Regeneron (27-March-2007), 1; Ex. 1054, Regeneron (2-August-2007),
I; Ex. 1012, Regeneron (28-April-2008), 1, Ex.1068, Regeneron (14-September-

2009), 1.
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ordinary skill in the art could have easily accessed these Press Releases via
Regeneron’s website and casily downloaded an electronic copy.

83. For at least these reasons, it is my opinion that Regeneron’s Press
Releases ontlined above were well-known, printed publications that were publicly
accessible to persons interested and ordinarily skilled in the subject matter or art of
the 069 patent, exercising reasonable diligence, before 2011.

C.  CLINICALTRIALS.GOV.

84. ClinicalTrials.gov 1s an electronic registry and results database of
clintcal studies supported by the U.S. National Institutes of Health that s open and
accessible to the public as a “resource that provides patients, their family members,
health care professionals, researchers, and the public with easy access to information
on publicly and privately supported clinical studies on a wide range of diseases and
conditions.”  Each study record includes a swmmary of the study protocol.
Clinical Trials.gov includes records for several clinical studies involving aflibercept,
mncluding:

® VIEWT (Clinical Trials. gov identifier NCTO0509795) (Ex. 1014, NCT-

795,

13 Ex.1069, Background-Clinical Trials gov, 1-3.
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® VIEW?Z (Clinical Trials.gov identifier NCT00637377) (Ex.1015, NCT-
377y, and

® GALILEO (ClinicalTrials.gov identifier NCT01012973) (Ex.1029,
NCT-973).

85. NCT-973 (GALILEQO) was first available as of at least July 22, 2010
and describes a chinical study titled “A Randomized, Double-masked, Sham-
controlled Phase 3 Study of the Efficacy, Safety and Tolerability of Repeated
Intravitreal Administration of VEGF Trap-Eve in Subjects With Macular Edema
Secondary to Central Retinal Vein Occlusion (CRVO).” (Ex. 1029, NCT-973, 5;
Ex.1070, Wayback-Affidavit-069 (Wayback Machine records showing public
availability of NCT-973 prior to Jan. 13, 2011); Ex. 1071, Holz, 278 (“GALILEO is
a phase IIi, randomised, double~-masked, multi-centre clinical study . . . registered as
NCT01012973 on chinicaltrials.gov™). " NCT-973 lists the following experimental

“arms” of the study:

Y See also Ex.1014, NCT-795, 3; Ex.1070, Wayback Affidavit-069 (Wayback
Machine records showing public availability of NCT-795, describing a clinical study
titled “A Randomized, Double Masked, Active Controlled Phase 11l Study of the
Efficacy, Safety, and Tolerability of Repeated Doses of Intravitreal VEGF Trap in

Subjects With Neovascular Age-Related Macular Degeneration,” prior to Jan. 13,
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Intravitreal injection. Weeks 0 to 20
. injection of VEGF Trap-Eye every 4
Experimental: Arm 1
weeks: weeks 24 to 48 every 4 weeks
VEGF Trap-Eve Intravitreal
re-assessment and either (PRN)

Injection
mjection of VEGF Trap-Eve or sham
mjection; weeks 52 to 100 safety
follow-up.

Sham Comparator: Arm 2 Sham treatment. Weeks 0 to 20 sham

Sham treatment treatment every dweeks; weeks 24 to
. LIRS £

2011y, Ex.1018, Heter-2012, 2539 ("Patients m VIEW 1 (registered at
www clinicaltrials.gov on July 31, 2007 .. %), Ex 1015, NCT-377, 3-4; Ex. 1070,
Wayback-Atfidavit (Wayback Machine records showing public availability of NCT-

oy e
I
{

377, describing a clinical study titled “A Randomized, Double Masked, Active
Controlled, Phase 3 Study of the Efficacy, Safety, and Tolerability of Repeated
Daoses of Intravitreal VEGF Trap in Subjects With Neovascuolar Age-related Macular
Degeneration (AMD),” prior to Jan. 13, 2011); Ex. 1018, Heier-2012, 2539

(“Patients m VIEW 2 (registered at www.clinicalinals.gov on March 12,

2008 ... "))
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48 every 4 weeks re-assessment and
sham injection; weeks 52 to 100 safety

follow-up.

(Ex.1029, NCT-973, 5).° The experimental anns above included the group which
required participants to receive “Twleeks 0 to 20 injection of VEGF Trap-Eye every
4 weeks; weeks 24 to 48 every 4 weeks re-assessment and either (PRN) injection of
VEGF Trap-Eye or sham injection; weeks 52 to 100 safety follow-up.” (/d.).1¢

86. A person of ordinary skill in the art would have understood that the

dostng regimens disclosed in NCT-973 included the experimental group that

5 See also Ex. 1014, NCT-795, 6-8 (Experimental Arms 1-3); Ex. 1015, NCT-377, 6
(Experimental Arms 1-3).

6 See also Ex. 1014, NCT-795, 8 (experimental arms included the group which
required participants to receive “2.0 mg VEGF Trap-Eye administered every 8
weeks (includmg one additional 2.0 mg dose at week 4) during the first year”);
Ex. 1015, NCT-377, 6 (experimental arms included the group which required
participants to recetve “2.0 mg VEGF Trap-Eye adminstered every 8 weeks

(including one additional 2,0 mg dose at Week 4 during the first yvear”™).
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received VEGF Trap-Eye every four weeks for twenty weeks followed by “(PRN)
injection of VEGF Trap-Eye.” (Ex.1029, NCT-973, 5)."7

87. A person of ordinary skill in the art would have been interested tn and
easily accessed and sought out the information disclosed on the ClinicalTrials,gov
website regarding NCT-795, NCT-377, and NCT-973 because they each pertain to
ongoing product development within the industry, including dosing regimens of a
known therapy (VEGF Trap-Eye or aflibercept) in patients with wet AMD.
(Ex.1014, NCT-795, 3; Ex.1015, NCT-377, 3-4; Ex.1029, NCT-973, 3). Thus, in
my opinion, NCT-795, NCT-377, and NCT-973 were all “publicly accessible™ as
they were disseminated or otherwise made available to the extent that persons
mierested and ordinarily skilled in the subject matter or art of the "069 patent,
exercising reasonable diligence, could locate them.

88. My opmion in this regard 1s, in fact, confirmed by other

contemporanecus prior art to the "069 patent that expressly cited to clinical frial

17 See also Ex. 1014, NCT-795, 8 (including the experimental group that received
VEGF Trap-Eye 2.0 mg every two months “including one additional 2.0 mg dose at
Week 47); Ex. 1015, NCT-377, 6 (included the experimental group that received
VEGF Trap-Eve 2.0 mg every two months “including one additional 2,0 mg dose at

Week 47).
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records from Clinical Trials. gov, including NCT-795, NCT-377, and NCT-973. For
example, Reichert (Ex. 1072, Reichert)™® provides the following disclosures of NCT-
795, NCT-377, and NCT-973:

(Lucentis®, Genentech). In the 4 arm

VIEW 1 study [NCT00509795], adult

patients {50 years and older) in arms 1

and 2 are administered either 0.5 or 2.0
mg aflibercept every four weeks for 1 vear,
then the same dose 1s administered as fre-
quently as every four weeks but no less
frequently than every 12 weeks. Patients

(1d., 94 {emphasis added));

is September 2013. The on-going VIEW
2 [NCT0063737 71 has the same design as
VIEW 1, but is being conducted at sites
in Europe, Asia Pacific, Japan and Latin
America by Bayer. A total of 1,211 patients
were recruited; the estimated study com-
pletion date is August 2011.

(Id., 95 (emphasis added); see also id., 96); and

B Ex.1072, Reichert, 76; see also id., cover (Reichert is a printed publication that
was publicly available prior to January 13, 2011, and would be considered prior art

to the 069 patent).
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N

\study [NCT01012973], patients in the
experimental arm receive intravitreal
\injections of aflibercept every four weeks
\during weeks 0-20, every four weeks
\during weeks 24 to 52 plus additional
\injections of either aflibercept or placebo

Yon week 60 and 68 at re-assessment. y

(/d., 95 (emphasis added)). Moreover, Reichert makes multiple, express references
to obtaining information online directly from ClinicalTrials.gov. (/d., 79 (Table 7
(“listed on chinicaltrials.gov™)); id., 99 (Ref. No. 69 (citing Chinical Trials gov record
and corresponding internet address))).

89. Similarly, Anderson (Ex.1073, Anderson)'? provides the following

disclosures of NCT-795 and NCT-377 online reports:

‘Two phase 1 clinical trials are underway (VIEW-1 in the USA
and Canada and VIEW-2 in Burope, Asta-Padific, Japan and Latin
America). These non-inferiority studies aim to compare efficacy of
VEGE Trap against ranibizimab. Study completion is expected in
2012 and 2011

ap on DMO s in phase B clinical testing

Table 1 alsoy
Y

¢t of VEGE

Y Ex 1073, Anderson, 272 {(Anderson is a printed publication that was publicly
available prior to January 13, 2011, and would be considered prior art to the "069

patent).
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(/d., 275 {emphasis added)). Anderson made additional references to obtaining
information from ClinicalTrials.gov. (Id, 272-77, 280; see also id., 373 (Figure 1
(“Graph displaying the number of clinical trals registered with the
Clinical Trials.gov registry (http://climicaltrials.gov) each year between 2001 and
2009.7)).

90.  Another example, Ciulla (Ex.1074, Ciulla),? provides the following:

N randomized, international phase HI studies (VIR

with ranibizumab.
DR

(Id., 162 (emphasis added)). Ciulla also made numerous other references to
ClinicalTrials gov and obtaining information from that database. (/d., 162-63).

91. Ni(Ex.1075, Ni)*' provided the following:

2 Ex.1074, Ciulla, 158 (Ciulla is a printed publication that was publicly available
prior to January 13, 2011, and would be considered prior art to the "069 patent).
*PEx.1075, Ni, 401 (Ni is a printed publication that was publicly available prior to

January 13, 2011, and would be considered prior art to the 069 patent).
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§2 ‘Double-Masked Smdv of ] Fthcagy and Safety
. of IVI VEGF Trap-Eve in Subjects with Wet
MD (VIEW 1). hﬂ’i‘? ;’;‘W\«w;hmcaitr“"}

X

scular Endothelial Growth Factor (VEGFE)
\  Trap-Eye: Investigation of Efficacy and Safe-
I in \\ et Ag,e Related Maulla; De(renem-
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(/d., 409 (emphasis added)). Additionally, Ni references numerous clinical trials
with citations to ClinicalTrials gov as the source of the mformation. (See, e.g., id.,
408-10).

92.  Another example, Zarbin (Ex.1076, Zarbin)** provided the following;

\inoa Pha o il %E(;F Trap-Eye
N -~ w——

\ (hupicti nicaltri (\1\ SOy e /show/NCTO0309795 e rme=
§ VEGE+Trp-Dhe&rank=14} 15 formulated for intravitreal

§ mjection, appears to be effective tn a Phase 2 tal}
N ) . s;
\ (www.bmetoday.net/retinatoday/2009/1 Oarticle.asp?f= |
L 1009_08.php), and is now being compared ;
\ phpy, and 18 now being compared  wit
immbmui}mh in & Phd\e. 3 Lhmuﬂ ma} AAV2-sF

22 Ex.1076, Zarbin, 1350 (Zarbin is a printed publication that was publicly available

prior to January 13, 2011, and would be considered prior art to the 069 patent).
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(/d., 1360 {emphasis added)). Additionally, Zarbin also references numerous
clinical trials with citations to ChinicalTrials.gov as the source of the mnformation.
(See id., 1351-52, 1356-62).

93. Dixon (Ex.1006, Dixon)® provides the following citations, further
confirming that both NCT-795 and NCT-377

mcluding the dosing regimens

>

disclosed therein, were publicly available as of at least September 28, 2008:

46.  Double-Masked Study of Efficacy and
Safety of VT VEGF Trap-Eye in Subjects
With Wer AMD (VIEW 1} [Clinical Trials.

gov identifier: N

ClinicalTrials. gov {online]
hrepf/elinicaluials. gov/ how/

NCT00309793

pos
g

VEGFE Trap-Eve: Invesdgation of Efficac
and Safery in Wer AMD (VIEW 2}

({d., 1579 (emphasis added)). Accordingly, it is my firm opinion that

Clinical Trials.gov records, NCT-795, NCT-377, and NCT-973, were well-known—

2 Ex. 1006, Dixon, 1573 (Dixon is a printed publication that was publicly available

prior to January 13, 2011, and would be considered prior art to the “069 patent).
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and widely available—t0 the community interested in the subject matter of the 069
patent.

94. Priorto 2011, a person of ordinary skill in the art would have also been
able to locate NCT-795, NCT-377, and NCT-973 exercising reasonable diligence,
which would have at least led the person of ordinary skill in the art to the
ClinicalTrials.gov website where the documents were easily accessible, and
recognize and comprehend therefrom the essentials of the subject matter contammed
therein without further research or experimentation.?* Thus, a person of ordinary
skill i the art could have easily accessed NCT-795, NCT-377, and NCT-973 via
Clinical Trials.gov and easily downloaded an electronic copy of each.

95. For the reasons outlined above, a person of ordinary skill in the art
would have considered the posting dates cited at ClinicalTrials. gov to be trustworthy
and authoritative and it 1s my opinion that NCT-795, NCT-377, and NCT-973 were
well-known, printed publications that were publicly accessible to persons interested
and ordinarily skilled in the subject matter or art of the “069 patent, exercising

reasonable diligence, before 2011,

# See Ex. 1014, NCT-795, 1; Ex.1015, NCT-377, 1; Ex.1029, NCT-973, 1.
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D.  SEC FILINGS.

96. As I note above (see 99 41-44), company press releases were well-
known, and widely available, to persons of ordinary skill in the art. This was
especially true of persons of ordinary skill in the art of the 069 patent, who expressly
cited Bayer and Regeneron press releases. (See, e.g., Ex. 1007, Adis, 262-63, 268-
69).

97. Moreover, domestic publicly-traded companies are required to file
certain forms with the SEC, and this i1s well-known by those i the pharmaceutical
industry and academia. A company’s SEC filings provide “reliable information
about [the company]” that allows a person i the art fo ensure that they are well
mformed and up-to-date on all of the most important developments. (Ex. 1077,
Corporate Finance Institute, 1-3; see also Ex 1078, Schneider, 258 (noting that “SEC
fihngs . . . have been considered to be among the most accurate and reliable . . |
sources of information available”™); Ex. 1079, Kuepper, 1-4).

98. SEC filings, such as a company’s Form 10-Q3, are easily accessible via
the Electronic Data Gathering, Analysis, and Retrieval system (“EDGAR™) or a
company’s website. (See, e.g., Ex. 1080, Zuccht). SEC filings provide, infer alia,
miormation regarding the company’s finances as well as recent business activity.

(See id.; Ex 1081, Hayes, 3-4, 8-10).

s
(8]
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99. In my experience i the mdustry, SEC filings for pharmaceutical or
biotechnology companies included information regarding ongoing development of
different products, including ongoing clinical trials and the results of completed
clinical trials. Thus, a person of ordinary skill in the art would utilize the information
contained therein, amongst other references, to keep up to date on the development
in the field of interest, especially with direct competitors.

100. First, a person of ordinary skill in the art would be mterested i such

“Financial and Operating Results™ as contirmed by the prior art:

Quarter Financiat sad Opesatine Resuits; BLA Filing for Auto-
Inflammatory Diseases Planned for Early 2007: Two Antibody
Candidates from VelocImmune(R} Program to Enter Clinical
Trials Each Year Beginning in 2007, Mediy Refease: 3 Aug

R

(Ex.1007, Adis, 268 (emphasis added); see also id (Ref. Nos. 6, 18)).

101. Second, in my opiuaion, a person of ordinary skill in the art would have
been aware of such company filings, such as Regeneron’s September 30, 2006 10-
Q (*2009 10-Q7) (Ex. 1021, 2009 10-Q), and would routinely look to 10-Q) filings to
determine what drugs and treatments pharmaceutical companies were working on.
Here, Regeneron disclosed mformation regarding, among other things, its ongoing
development of the VEGF Trap-Eye program—specifically focused on the clinical
trials for VEGF Trap-Eye—in its September 30, 2009 10-Q. (Ex.1021, 2009 10-(,

20 (“The VIEW 1 and VIEW 2 trials are both evaluating VEGF Trap-Eye doses of
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.. 2.0 mg at a dosing interval of cight weeks (after three monthly doses).”™)). 2009
10-Q) also disclosed results of the CLEAR-IT tral, which included “monthly doses
of VEGF Trap-Eve of ... 2.0 .. . mg for 12 weeks followed by PRN dosing,” and
the DA VINCI trial. (Jd., 19-20).

102. A person of ordinary skill in the art would have understood that the
dosing regimens disclosed in 2009 10-) included the experimental groups that
received VEGEF Trap-Eye 2.0 mg every eight weeks following three monthly
“loading dose” mjections or “monthly doses of VEGF Trap-Eveof .. . 2.0.. . mg
for 12 weeks followed by PRN dosing.” (Ex.1021, 2009 10-Q, 19-20).

103. Thus, in my opinion, a person of ordinary skill in the art also would
have been mterested in, and sought out, the information disclosed in 2009 10-0)
because it pertains to ongoing product development within the industry, including
dosing regimens of a known therapy (VEGF Trap-Eyve or atlibercept) in patients
with angiogenic eye disorders such as wet AMD. (Ex.1021, 2009 10-Q3, 19-20). My
opmion in this regard 1s confirmed by other contemporaneous prior art to the "069
patent which expressly refer to the Regeneron 2010 Financial Press Release which,
in turn, directed a person of ordinary skill in the art to Regeneron’s company filings
with the SEC. (See Ex. 1007, Adis, 268 (Ref. Nos. 6, 18)). Indeed, company filings

such as 2009 10~} were well known—and widely available—to the community
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interested in the subject matter of the *069 patent. (See id., 262-63, 268 (Reference
Nos. 6, 18)).

104. It ts also my opinion that 2009 10-Q would have been routinely
available to a person of ordinary skill in the art. Prior to 2011, a person of ordinary
skill in the art would have been able to locate 2009 10-Q exercising reasonable
diligence, which would have at least led the person of ordinary skill in the art to
Regeneron’s website where the document was casily accessible, and recognize and
comprehend therefrom the essentials of the subject matter contained therein without
further research or experimentation.”® Thus, a person of ordinary skill in the art
could have easily accessed 2009 10-Q wvia Regeneron’s website and easily
downloaded an electronic copy.

105. For at least these reasons, it 1s my opinion that 2009 16-Q was a well-
known, printed publication that was publicly accessible to persons interested and
ordinarily skilled i the subject matter or art of the "069 patent, exercising reasonable
diligence, before 2011,

IX. CONCLUDING STATEMENTS.
106. In signing this declaration, I understand that the declaration will be filed

as evidence in a contested case before the USPTO Patent Trial and Appeal Board. [

2 See Ex.1021, 2009 10-Q.
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acknowledge that T may be subject to cross-examination in this case. If cross-
examination 1s required of me, I will appear for cross-examination during the time
allotted for such cross-examination.

107. 1declare that all statements made herein of my knowledge are true, and
that all statements made on information and belief are believed to be true, and that
these statements were made with the knowledge that willtul false statements and the
like so made are punishable by fine or imprisonment, or both, under Section 1001 of

Title 18 of the United States Code.

Dated: April 30, 2021

Mary Gerritsen, Ph.D.
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Mylan Pharmaceuticals Inc. (“Petitioner™) petitions for inter partes review
(“IPR™)y under 35 US.C. §§311-319 and 37 CFR. §§42 er seg., secking
cancellation of claims 1, 3-11, 13-14, 16-24, and 26 (the “Challenged Claims™) of
U.S. Patent No. 9,254,338 (“’338 patent”) (Ex.1001), assigned to Regeneron
Pharmaceuticals, Inc. ("Regeneron” or “Patent Owner™).

L INTRODUCTION.

The Challenged Claims should have never issued. They are drawn to “VEGF
Trap-Eve” dosing regimens known to persons of ordmary skill in the art (hereafter,
“skilled artisans™) long before the patent’s alleged 2011 prionity date. Regeneron’s
age-related macular degeneration (“AMD”) chinical trials (VIEW1/VIEW2) with
EYLEA® {a/k/a VEGF Trap-Eye or aflibercept) were designed to use the precise
dosing regimens now covered by the Challenged Claims. The problem: Regeneron
publicly disclosed these exact dosing regimens to skilled artisans as early as 2008,
three years prior to filing its patent application. Regeneron then withheld those
publications from the Examiner, allowing the “338 patent to issue. For at least these
reasons, the Challenged Claims are unpatentable.

Petitioner thus files this Petition, supported by expert declarations from Dr.
Thomas Albini—a renowned ophthalmologist (Ex.1002), and Dr. Mary Gerritsen—
a pharmacologist with over thirty years’ experience (Ex.1003).

Anticipation. Each Challenged Claim is anticipated. VEGF Trap-Eve was a
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known blocker of vascular endothelial growth factor (“"VEGF”) independently
disclosed in the scientific literature, (see Ex 1004, Holash; Ex 1005, Nguyen-2009;
Ex. 1006, Dixon; Ex 1007, Adis) and patented (see Ex. 1008, "173 patent;, Ex.1009,
664 patent; Ex. 1010, 758 patent) well before the alleged prionity date.

Atleast two VEGF Trap-Eye clinical trials— “VIEW 17 and “VIEW2” and the
dosing regimens used therein—were widely published in numerous, fully-enabled
prior art references, by Regeneron and others, years before the alleged priority date.
These publications disclosed a// of the elements of the dosing regimen(s) claimed in
the "338 patent—incloding administering three monthly loading doses of VEGF
Trap-Eve, followed by additional bi-monthly doses—and were published in
numerous, fully-enabled prior art references.

Obviousness. The claimed methods also would have been obvious. VEGF
Trap-Eye nucleotide and amino acid sequences were patented and widely disclosed
to skilled artisans. The prior art further demonstrates the frequency and financial
burden of monthly intravitreal mjections—recognized concerns with traditional
dosing regimens for angiogenic eve disorders (Ex. 1006, Dixon, 1574), motivating
the skilled artisan to pursue less frequent dosing schedules compared to the monthly
dosing often used for other anti-VEGF therapeutics. Regeneron itself (among
others) placed into the public domain-—as early as 2008-—one such dosing regimen.

(See, e.g., Ex.1006, Dixon, 5; Ex.1007, Adis, 268; Ex. 1014, NCT-795; Ex.1015,

2
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NCT-377; Ex. 1013, Regeneron (8-May-2008)). Combined with the abundance of
positive, prior art data from Regeneron’s clinical trials, a skilled artisan would have
reasonably expected success at treating angiogenic eye disorders with the claimed
dosing regimens.
. MANDATORY NOTICES (37 C.F.R. §42.8).

Pursaant to 37 CFR. §§42.8(a)(1) and 42.8(b), the followmg mandatory
notices are provided as part of this Petition.

A, REAL PARTIES-IN-INTEREST (37 C.F.R. § 42.8(b} 1)}

Viatris Inc. and Mylan Inc. are parent companies of Petitioner Mylan
Pharmaceuticals Inc.  Accordingly, Viatnis Inc, Mylan Inc, and Mylan
Pharmaceuticals Inc. are identified as real parties-in-interest to the current Petition.
Momenta Pharmaceuticals, Inc. is a wholly-owned subsidiary of Johnson &
Johnson, a publicly held company. Momenta Pharmaceuticals, Inc. and Johnson &
Johnson are also real parties-in-interest to the current Petition. No other parties
exercised or could have exercised control over this Petition; no other parties funded,
directed and controlled this Petition. See Trial Practice Guide, 77 Fed. Reg. 48759-
60 (Aug. 14, 2021).

B. RELATED MATTERS (37 C.F.R. § 42.8(b}2)).

Petitioner dentities Mylan Pharms. Inc. v. Regeneron Pharms., fnc., No.
IPR2021-00880 (P.T.A B.), filed concurrently herewith. To the best of Petitioner’s

knowledge, there are no other judicial or administrative matters that would affect, or

52
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be affected by, a decision in this proceeding; nonetheless, out of an abundance of
caution, Petitioner further identifies Chengdu Kanghong Biotechnology Co. v.
Regeneron Pharms., Inc., No. PGR2021-00035(P. T.AB.).

U.S. Patent Nos. 9,669,069 B2, 10,130,681 B2, 10,857,205 B2, 10,828,345
B2, and 10,888,601; and U.S. Patent Application Nos. 17/072.417, 17/112,063, and
17/112,404 claim the benefit of the "338 patent filing date.

C. LeEap AND BACK-Up COUNSEL AND SERVICE INFORMATION (37
C.F.R. § 42.8(b)(3)-(4)).

Petitioner identifies its lead and backup counsel below. A Power of Attormey

1s filed concurrently herewith under 37 C.F.R. § 42.10(b).

Paul J. Molino (Reg. No. 45,350) William A. Rakoczy
paul@rmmslegal.com {(pro hac vice to be filed)
wrakoczy @rmmslegal.com

Postal and Hand Delivery Address
Rakoczy Molino Mazzocht Stwik LLP | Heinz J. Salmen

6 West Hubbard Street (pro hac vice to be filed)

Chicago, 1L 60654 hsalmen(@rmmslegal com

Telephone: (312)222-6300

Facsimile: (312) 843-6260 Neil B. McLaughlin (Reg. No. 70,810)

nmclaughlin@rmmslegal .com
Petitioner consents to email service ai:
MYL REG IPR@rmmslegal.com Postal and Hand Delivery Address
Rakoczy Molino Mazzochi Siwik LLP
6 West Hubbard Street

Chicago, [, 60654

Telephone: (312)222-5127

Facsimile: (312) 843-6260
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Please direct all correspondence to lead and back-up counsel at the contact
information  above. Petitioner also consents to service by emal at
admission of William A. Rakoczy and Heinz J. Salmen to appear pro hac vice when
authorized to do so.

HEI. PAYMENT UNDER 37 C.F.R. § 42.15(a) AND § 42.103.

The required fees are submitted herewith. The undersigned representative of
Petitioner hereby authorizes the Patent Office to charge any additional fees or credit
any overpayment to Depaosit Account 503626.

IV, GROUNDS FOR STANDING (37 C.F.R. § 42.104(a)).

Petitioner certifies that the "338 patent—which issued on February 9, 2016—
15 available for [PR and that Petitioner 15 not barred or estopped from requesting an
IPR challenging any claim thereof on the grounds identified herem. Neither
Petitioner nor any other real party-in-interest has filed a civil action challenging the
validity, or been served with a complaint alleging infringement, of the "338 patent,
more than one year prior to the filing of this Petition. See Motorola Mobility 1.1.C v.
Arnouse, No. IPR2013-00010, 2013 WL 12349001, *3 (P.T.A.B. Jan. 30, 2013).
V. THRESHOLD REQUIREMENT FOR INTER PARTESREVIEW,

This Petition meets and exceeds the threshold required under 35 US.C.
§ 314(a). As explained below, for each ground, there 15 a reasonable likelithood that

Petitioner will prevail with respect to at least one of the Challenged Claims.
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Vi OVERVIEW OF CHALLENGE AND PRECISE RELIEF
REQUESTED.

A.  CHALLENGED CLAIMS,

Petitioner requests IPR of clatms 1, 3-11, 13-14, 16-24, and 26 of the "338
patent, and cancellation of these claims as unpatentable.

B.  STATUTORY GROUNDS OF CHALLENGE.

Each of the following prior art references anticipate the Challenged Claims:

i Dixon

2 Adis

3 Regeneron (8-May-2008)

4 NCT-795

5 NCT-377

In addition, at least the following render the Challenged Claims obvious:

Dixon alone or in view of the *758 patent and/or |

6 Dix

Petitioner’s full statement of reasons for the relief requested is set forth in greater

detail below, and in the supporting declarations of Drs. Albint and Gerritsen.

6
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VIL OVERVIEW OF THE "338 PATENT.

A.  THE 338 PATENT.!

The 338 patent confirms that angiogenic eye disorders, such as AMD,
diabetic macular edema (“DME”), and retinal vein occlusion (“RVO”) were known
to be effectively treated through vascular endothelial growth factor (“VEGE”)?
inhibition. (Ex.1001, "338 patent, 1:24-52). Indeed, prior to the "338 patent priority
date, ranibizamab (LUCENTIS®), an anti-VEGF antibody fragment marketed by
Genentech, was FDA-approved for monthly admintstration via intravitreal mjection

to treat angiogenic eve disorders, including AMD. (/d., 1:49-52; see also Ex. 1048,

' Solely for purposes of this IPR, Petitioner assumes a January 13, 2011 priority date.
However, Petitioner reserves all rights to challenge the extent to which Regeneron
asserts application of pre-AlA standards of patentability. The *338 patent 1s subject
to the AIA given the inclusion of new matter in the Continuation~-In-Part Application
No. 13/940,370, filed July 12,2013,

! Vascular endothelial growth factor (VEGF) is a “naturally occurring glycoprotein
in the body that acts as a growth factor for endothelial celis.” (Ex. 1011, Semeraro,
711). Early research linked activity of VEGF-A to the development of ocular

diseases such as neovascular AMD. (Ex.1043, Brown, 627-28).
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Lucentss, 1). The 338 patent asserts a need in the art for regimens that allow less
frequent dosing. (Ex. 1001, 338 patent, 1:53-59).

The 338 patent broadly claims dosing regimens for treating angiogenic eye
disorders, including AMD, via: (1} admmistering a single initial dose of a VEGF
antagonist (VEGF Trap-Eye), followed by (2} one or more “secondary doses”
administered two to four weeks after the immediately preceding dose, followed (3)
by one or more “tertiary doses” administered at least eight weeks apart. (See, e.g.,
id., 23:2-18 (Claim 1)). The ’338 patent also specifically claims the prior art
VIEW/VIEW?2 regimen, which eventually became the FDA-approved regimen for
EYLEA® (1.e., VEGF Trap-Eye/aflibercept):

[A] single mitial dose of a VEGF antagonist is administered to a

patient on the first day of the treatment regimen (i.e., at week 0),

followed by two secondary doses, each administered four weeks after

the tmmediately preceding dose (i.e., at week 4 and at week 8),

followed by at least 5 tertiary doses, each administered eight weeks

after the immediately preceding dose (i.e., at weeks 16, 24, 32, 40 and

48).

(Id., 3:57-64; id., 23:23-28, 24:20-23). This VIEW1/VIEW?2 dosing regimen 1s
described as “an exemplary dosing regimen of the present invention”™ and 1s depicted

graphically by Figure 1 of the "338 patent:
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Weeks

T
Y S S

(Id., (Fig.1); see also id., 3.66-67; id., 2:54-60). Figure 1 illustrates and exemplifies
a dosing regimen falling within the Challenged Claims.

During prosecution, Regeneron argued, in response to double-patenting
rejections, the (then-pending) Challenged Claims were patentably distinet from its
Monthly-Dosing Patents® on the ground that those prior patents did not disclose the
exact regimen specified in the pending claims. (Ex. 1017, *338 FH, 9/11/2015
Response, 6). Regeneron further argued once-per-month dosing represented the

standard of care and that the Challenged Claims were distinct because an infinite

? Regeneron’s “Monthly-Dosing Patents” refers to U.S. Patent Nos. 7,303,746;
7,303,747, 7,306,799 and 7,521,049; which generally disclose doses separated by

at least two weeks. (Ex.1016, Monthly-Dosing Patents; Ex. 1017, 338 FH, 6/23/15

Office Action, 5-9).

G
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number of other treatment protocols could have been considered. (/d., 6-9; Ex. 1018,
Heter-2012, 2537).

Regeneron notably told the Examiner that Example 5 “illustrates an
administration regimen encompassed by [issued claims | and 14] (i.e., 3 initial doses
of VEGF Trap administered once every four weeks, followed by additional doses
administered once every 8 weeks) for the effective treatment of diabetic macular
edema (DME).” (See Ex.1017, *338 FH, 9/11/2015 Response, 8). One Example 5
dosing regimen is identical to the VIEWI/VIEW?2 regimen for AMD that was
publicly disclosed years before the "338 patent filing.

B. EUROPEAN EQUIVALENT, EP-325,

EP-325 (Ex.1062)—Regeneron’s then co-pending equivalent—included
claims 1dentical in scope to the Challenged Claims; however, EP-325 never issued
and was abandoned. (Compare EP-325, Claims 1 and 11 (Ex.1063, EP-325-FH,
1/23/2012 Oniginal Application, 19-22), with *338 patent, Claim 1 (Ex.1001, "338
patent, 23.2-18); compare EP-325 Claim 31 (Ex 1062, 21 (identifying the “VEGF
receptor-based chimeric molecule” by its amino acid sequence), with “338 patent,
Claim 14 (Ex.1001, "338 patent, 24:3-15 (same))). The EPO Examiner rejected the
EP-325 claims for, inter alia, lacking novelty/inventive step over several prior art
references, including those disclosing afhibercept (1.e., VEGF Trap-Eye) as an anti-

angiogenesis agent (e.g., Wiegand (Ex. 1084)); prior art ranibizumab (LUCENTIS®)

10
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dosing regimens {(e.g., Shams (Ex.1085)); and prior art VEGF Trap-Eye dosing
regimens (e.g., Regeneron Sept. 28, 2008 Press Release (Ex.1056)). (See Ex. 1063,
EP-325-FH, 821/2014 Communication, 3-8).

Regeneron tried narrowing the EP-325 claims to avoid the rejections (id,,
12/17/2014 Amendment, 19); but the EPO Examiner—as well as third party
observers——responded with additional prior art, mcluding, /nfer alia Regeneron
Press Releases, a 2008 conference shide presentation, a VIEW2 record from
ChinicalTrials.gov, and Dixon (Ex.1006). (Jd., 9/5/2016 Observations, 2-§8; id.,
9/7/2016 Observations, 2-8; id., 1/3/2017 Communication, 1-8). Consequently,
Regeneron abandoned EP-325. (/d., 6/5/2017 Withdrawal).

Regeneron never cited the EP-325 prior art references discussed above to the
’338 patent Examiner.

VIHL. CLAIM CONSTRUCTION (37 C.F.R. § 42.104(b){3)).

In accordance with 37 CFR. § 42.100(b), the Challenged Claims must be
“construed usimg the same claim construction standard that would be used to
construe the claim in a civil action under 35 U.S.C. § 282(b),” 1.e., the Phillips
standard. 83 Fed. Reg. 197, 51340-51359 (Oct. 11, 2018); Phillips v. AWH Corp.,
415 F.3d 1303, 1312 (Fed. Cir. 2005). Petitioner and expert declarant, Dr. Albini,

have applied this standard.

It
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A.  “INITIAL DOSE,” “SECONDARY DOSE,” AND “TERTIARY DOSE.”
The Challenged Claims recite the phrases “initial dose,” “secondary dose,”
and “tertiary dose.” A skilled artisan would understand each as expressly defined in

the "338 patent specification:

ha S 19

The terms “initial dose,” “secondary doses.” and “tertiary
doses,” refer to the temporal sequence of administration of the
VEGF antagonist. Thus, the “initial dose” is the dose which is
administered at the beginning of the treatment regimen (also
referred to as the “baseline dose”); the “secondary doses” are
the doses which are administerced after the initial dose; and the
“tertiary doses” are the doses which are administered after the
secondary doses. The initial, secondary, and tertiary doses
may all contain the same amount of VEGF antagonist, but
will generally differ from one another in terms of frequency 40
of administration. In certain embodiments, however, the
amount of VEGF antagonist contained in the initial, second-
ary and/or tertiary doses will vary from one another (e.g.,
adjusted up or down as appropriate) during the course of
{reatment. 45

t
n

(Ex.1001, "338 patent, 3:31-45 (emphasis added);, Ex 1002, Albim §41). The
specification further explams that “the immediately preceding dose”™ means “in a
sequence of multiple administrations, the dose of VEGF antagonist which is
administered to a patient prior to the administration of the very next dose in the
sequence with no intervening doses.” (Ex. 1001, 338 patent, 3:51-56; Ex.1002,
Albimi 9 41). Petitioner proposes that each claim term be construed consistent with
these express definitions: “initial dose™ means “the dose which is administered at the

begmmning of the treatment regimen”; “secondary dose(s)” means “the dose(s) which
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are administered after the mitial dose”; and “tertiary dose(s)” means “the dose(s)
which are administered after the secondary dose(s).”

i. Regeneron’s contradictery construction for “tertiary dose,”
if presented here, must be rejected.

To the extent Regeneron proposes a construction for “tertiary dose” that is
consistent with its proposal in the 345 Patent PGR-1.¢., as “dose(s) that mamtain(s)
a therapeutic effect throughout the course of treatment,” (PO’s Preliminary
Response, Chengdu Kanghong Biotechnology Co. v. Regeneron Pharms., Inc., No.
PGR2021-00035, 9 (P T.AB. Apr. 15, 2021} (7345 Patent PGR”)—it should be
rejected tor at least the following reasons.

First and foremost, as described above, the "338 patent specification recites
an gxpress definition that provides the patentees’ intended meaning to the claims:
“the “tertiary doses” are the doses which are admmistered after the secondary doses.”
{Ex.1001, *338 patent, 3:36-38). The claim term is “set off by quotation marks,”
which “[is] often a strong mdication that what follows is a definition” and “the
patentee must be bound by the express definition.” Sinorgchem Co., Shandong v.
Int’l Trade Comm’n, 511 F.3d 1132, 1136 (Fed. Cir. 2007). In other words, the
express definition of “tertiary dose” is “clearly, deliberately, and precisely defined,”
id., i the 338 patent-—nothing more 1s needed to understand the term and there is
no basis for straying from that express definition.

Second, Regeneron’s proposed construction is unsupported and the intrinsic
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record does not suggest reading-in limitations. Phillips, 415 F 3d at 1323 (affirming
the general prohibition against reading limitations from the specification into the
claims). For example, Regeneron relies exclusively on colamn 2 as purported
support for its narrowed construction (7345 Patent PGR, 11), but that specification
passage only describes a single embodiment, ie., bi-monthly dosing* By
comparison, the express definition recited in the specification (i.e., “doses which are

administered after the secondary doses”™) provides the exact temporal and sequential

* Regeneron’s proposed construction for “tertiary doses” also 1s in conflict with the
plain language of the 338 patent claims, which require “tertiary doses” administered
“at least 8 weeks after the immediately preceding dose™ irrespective of whether the
injection “maintain{s] a therapeutic effect.” (See Ex.1001, "338 patent, Claims 1,
17). Consequently, the "338 patent—which dertves from the same parent application
as the Chengdu-challenged 3435 Patent—would unproperly require a different
construction of “tertiary dose” for those claims to have meaning, further illustrating
the extent to which Regeneron’s proposed construction, if presented n this IPR,
would mject mdefiniteness into the claims.  Samsung Flecs. Co. v. Elm 3DS
Innovations, LLC, 925 F.3d 1373, 1378 (Fed. Cir. 2019) (“Where multiple patents
derive from the same parent application and share many common terms, we must

interpret the claims consistently across all asserted patents.”).

Celltrion Exhibit 1014
Page 513



distinction from the other doses in the regimen that the patent drafters envisioned for
all claimed dosing regimens. (Ex. 1001, 338 patent, 3:31-38 (“The terms . . . refer
to the temporal sequence of administration.”); Merck & Co. v. Teva Pharms. USA,
Inc., 395 F3d 1364, 1372 (Fed. Cir. 20035) (“A claim construction that gives
meaning to all the terms of the claim is preferred over one that does not do 50.”). No
further construction is necessary. AMultiform Desiccants, Inc. v. Medzam, Lid., 133
F.3d 1473, 1478 (Fed. Cir. 1998) (“When the specification explains and defines a
term used in the claims, without ambiguity or incompleteness, there is no need to
search further for the meaning of the term ).

Third, Regeneron’s proposal improperly injects ambiguity and mdefiniteness
where there 18 none. Ruckus Wireless, Inc. v. Innovative Wireless Sols., LI, 824
F.3d 999, 1004 (Fed. Cir. 2016) (rejecting a construction encompassing subject
matter that would render the claims wvalid under § 112).  Stated another way,
Regeneron’s proposed construction, itself, requires construction. Specifically, the

-

terms “maintain,” “therapeutic effect,” and “throughout the course of treatment” lack
both definition and plain and ordinary meaning. A skilled artisan is therefore left
wondering what Regeneron’s construction 1s supposed to mean, as well as what
metrics one 1s supposed to use to assess each imported limitation.

Fimally, Regeneron notably ignores construing “imitial” and “secondary.”

Consequently, a skilled artisan, under Regeneron’s proposal, 1s uncertain whether
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those terms carry “therapeutic effect” limitations as well or whether the
specification’s express definitions apply—adding further uncertainty and ambiguity
to the Challenged Claims. Petitioner’s proposal to apply the express definitions for
all three terms, on the other hand, 1s clear to a skilled artisan and free of such

problems.

B. “4 WEEKS” AND “8 WEEKS,” AFTER THE IMMEDIATELY PRECEDING
DOSE,

“4 weeks.” A skilled artisan would understand the phrase “4 weeks™—as it
appears 1n the Challenged Clamms—to be synonymous with monthly administration.
(Ex.1002, Albimt ¥42; Ex.1001, "338 patent, 7:54-56 (“‘[M]onthly” dosing is
equivalent to dosing once every four weeks.™); id., 14:41-52 (patients recetved
“monthly injections” which “means patients who recetved . . . injections once every
four weeks™)).

“8 weeks.,” A skilled artisan would similarly understand the phrase “8
weeks™as 1t appears i the Challenged Claims—to be synonymous with bi-
monthly (or every-other-month administration). (Ex.1001, "338 patent, 7:54-56; id.,
14:41-52; Ex. 1002, Albim 9 42).

C. “VYEGIFRI COMPONENT,” “VEGFR2Z COMPONENT” AND THE
“RULTIMERIZATION COMPONENT,”

Claim | of the *338 patent recites that the “VEGF antagonist” comprises a

“VEGFR1 component,” a “VEGFR2 component,” and a “multimerization

i6
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component.” According to the 338 patent, these terms all refer to separate amino
acid domains of “SEQ ID NG:2.” A skilled artisan would understand these terms to
collectively refer to aflibercept (a/k/a VEGF Trap or VEGF Trap-Eye or
VEGFRIR2-FcACI(a)). (Ex.1001, °338 patent, 2:32-37; Ex 1002, Albini 9 44).
D.  “TREATING.
1. The “method for treating” element of the preamble is not a

limitation of the Challenged Claims, and therefore does not
require construction,

The “method for treating” preamble of independent claims 1 and 14 15 “merely
a statement of purpose or intended use” for the claimed dosing regimen(s) and is
non-limiting. Bristol-Myers Squibb Co. v. Ben Venue Lab’ys, Inc., 246 F.3d 1368,
1375 (Fed. Cir. 2001); Vizio, Inc. v. Int'l Trade Comm 'n, 605 F 3d 1330, 1340-41
(Fed. Cir. 2010); drctic Cat Inc. v. GEP Power Prods., Inc., 919 F.3d 1320, 1327
(Fed. Cir. 2019) (“as a general rule preamble language 1s not treated as limiting™)).
Indeed, “method for treating”like the “method” preamble m Bio-Rad-—neither
provides antecedent basis for any other claim element’® nor gives life, meaning or
vitality to the claimed dosing regimen, and thus, 1t 1s not a limitation. Bio-Rad
Lab’ys, nc. v. 10X Genomics Inc., 967 F.3d 1353, 1371 (Fed. Cir. 2020) (citing

Tomiom, Inc. v. Adolph, 790 F.3d 1315, 1322-25 (Fed. Cir. 2015)) (“In

* “Treating” (or any form of “treat™) appears nowhere else in any of the claims.

17
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TomTom . .. [t}he two-part preamble of the asserted claim recited: ‘[1] [a] method
for generating and updating data [2] for use in a destination tracking system of at
least one mobile unit comprising . . .. We held that the first part of the preamble,
‘method for generating and updating data,” was not hmiting and did not provide an
antecedent basis for any claim terms. We also found that the term did not recite
essential structure or steps, or give necessary life, meaning, and vitality to the claim;
rather, it stated ‘a purpose or intended use.” (citations omitted)); n Re: Copaxone
Consol. Cases, 906 F.3d 1013, 1022-23 (Fed. Cir. 2018) (preamble was non-limiting
where it “does not change the express dosimg amount or method already disclosed
in the claims, or otherwise result in a manipulative difference in the steps of the
claims™). Nothing in the mtrmsic record here suggests otherwise. For example,
there is no evidence that Regeneron asserted the “method for treating” preamble to
traverse any Examiner rejections.  Instead, Regencron relied on the dosing
frequencies required in the Challenged Claims to purportedly distinguish the prior
art, “standard of care.” (See, e.g., Ex. 1017, 338 FH, 9/11/15 Remarks, 6-9).
Moreover, Regeneron is foreclosed by Federal Circuit precedent from arguing
that its reliance on alleged “unexpected results” durning prosecution demonstrates that
efficacy s a necessary feature of the claimed method. Purdue Pharma L.P. v. Endo
Pharms. Inc., 438 F.3d 1123, 1136-37 (Fed. Cir. 2006) (en banc) (holding that

patentee’s reliance on its “surprising discovery” of the four-fold dosage range to

18
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distinguish its oxycodone formulation from the prior art did not make the four-fold
range a necessary feature of the claimed formulations). The Board has also rejected
similar arguments. Mylan Lab'ys Lid. v. Aventis Pharina S.A., No. IPR2016-00712,
2016 WL 57539068, *5 (P.T.AB. Sept. 22, 2016) (holding that “method of treating
a patient” preamble was non-limiting despite patentee’s reliance on “surprising and
unexpected” clinical results of efficacy to distinguish the claimed invention from the
prior art),

For these reasons, Petitioner submits that the preamble is non-limiting and no
construction of “treating” i1s necessary to ascertain the scope of the Challenged
Claims,

2. Regeneron’s anticipated argument that the “method for
treating” preamble is a pesitive limitation should be rejected.

In the "345 Patent PGR, Regencron has asserted that an analogous “method
for treating” preamble i1s a positive claim limitation requiring a therapeutically
effective method for treatment. ("345 Patent PGR, 7-9). To the extent Regeneron
raises the same argument here, it should be rejected. First, the “method for treating
an angiogenic eye disorder” phrase has no bearing on the dosing steps in the claim,
because “the steps . . . are performed in the same way regardless whether or not the
patient experiences’” treatment of their angilogenic eye disorder. Bristol-Myers, 246
FA3dat 1375, (Ex. 1001, 338 patent, 13:3-17 (Table 1) (showing that almost 5% of

the patients 1n the 20Q8 arm failed to mamtain vision)). In other words, the preamble

19
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1s merely a statement of the infended purpose for the claimed regimen, and therefore,
1s not a imitation. Bristol-Myers, 246 F 3d at 1375; Copaxone, 906 F 3d at 1022-
23,

Second, as stated above, “method for treating” provides no antecedent basis
for any other ¢laim element, and any argument that the claim terms “the patient” and
“angiogenic e¢ve disorders” find their respective meaning in the preamble is
meritless. Like in Copaxone, these terms do not “change the express dosing amount
or method already disclosed in the claims, or otherwise result in a manipulative
difference 1n the steps of the clamms.” Copaxone, 906 F.3d at 1023, Instead, the
claimed dosing regimen stays the same. Consequently, neither the “method for
treating” element nor the “angiogenic eye disorder in a patient” element in the two-
part preamble rise to the level of a positive claim limitation.

Third, even if the Board finds the preamble himiting, the claimed method is
not reguired—as Regeneron argues—ito be therapeutically effective. Instead, to the
extent the preamble 1s limiting, 1t 1s “a statement of the intentional purpose for which
the method must be performed.” GlaxoSmithKline LLC v. Glenmark Phayms., Inc.,
No. 14-877-LPS-CIB, 2016 WL 3186657, at *7 (D. Del. June 3, 2016). In other
words, to anticipate the claims, it 1s enough that the prior art’s “intentional purpose”™
is to treat an angiogenic eye disorder—showing actual therapeutic effectiveness 1s

not required.

20
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For at least the above reasons, Petitioner submits that no construction of
“treating’” 1s necessary to ascertain the scope of the Challenged Claims.
3. If construed to be a limitation, the preamble’s plain and

ordinary meaning—which does not provide any specific
efficacy requirement—must govern.

If the Board determines that the claim language requires construction, or that
the preamble is a himitation, the patent does not provide a definition or any metric
for what constitutes “treating” an angiogenic eye disorder within the context of the
Challenged Claims. Given this absence of lexicography, a person of ordmary skill
m the art would apply the term’s plain and ordinary meaning: administering a
therapeutic to a patient, without a specific degree of efficacy required. (Ex. 1002,
Albini §43).

In the event Regeneron attempts to equate “efficacy” with “treating” (which,
at the outset, is impermissible under Federal Circuit precedent, see Phillips, 415 F.3d
at 1323), the Challenged Claims are still unpatentable for the reasons set forth herem.
Specifically, “efficacy” in the context of the 338 patent only requires that the patient
exhibit aloss of fifteen or fewer letters on the Early Treatment Diabetic Retinopathy
Study (“ETDRS™) visual acuity chart within 104 weeks of treatment mitiation. (See,
e.g, Ex.1001, "338 patent, 7:15-32; Ex.1002, Albini §43). Even the “certain
embodiments” efficacy metric requires only a gam of one or more ETDRS letters

within 104 weeks. Applied to the claims, efficacy far exceeding this de minimis

21
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level were indisputably disclosed in prior art using VEGF Trap-Eve dosing regimens
that involved fewer doses than the every-8week regimen. (See, e.g., Ex 1020,
Heier-2009, 45 (reporting mean tmprovements in BCVA of 9.0 letters from baseline
after “three monthly doses (2.0 mg) followed by as-needed dosing); id (“patients
received a mean 3.5 injections” over 15-month pro re nata (PRN) (i.e., as-needed
dosing) phase)).

IX. PERSON OF ORDINARY SKILL IN THE ART.

A skilled artisan 1s presumed to be aware of all pertinent art, think along the
lines of conventional wisdom, and possess common sense and ordinary creativity in
the pertinent field. A skilled artisan here would have: (1) knowledge regarding the
diagnosis and treatment of angiogenic eve disorders, including the administration of
therapies to treat said disorders; and (2) the ability to understand results and findings
presented or published by others m the field, including the publications discussed
herein. Typically, such a person would have an advanced degree, such as an M.D.
or Ph.D. (or equivalent, or less education but considerable professional experience
in the medical, biotechnological, or pharmaceutical tield), with practical academic
or medical expertence in (1) developing treatments for angiogenic eye disorders
(such as AMD), including through the use of VEGF antagonists, or (i1) treating of
same, including through the use of VEGF antagonists. (Ex. 1002, Albmi 99 26-28;

Ex. 1003, Gerritsen 99 20-24).
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X, THE SCOPE AND CONTENT OF THE PRIOR ART.

The publications below reflect anticipatory disclosures of the subject matter
in the Challenged Claims, together with knowledge that skilled artisans would bring
to bear in reading the prior art at the time of the invention, 1.¢., January 13, 2011,
Ariosa Diagnostics v. Verinata Health, Inc., 805 ¥.3d 1359, 1367-68 (Fed. Cir.
2015). As established in K8, the knowledge of a skilled artisan 1s part of the store
of public knowledge that must be consulted when considering whether a claimed
mvention would have been obvious. KSR int'l Co. v. Teleflex Inc., 550 U.S. 39§,
415-22 (2007).

A. VEGF TrAP-EYE/AFLIBERCEPT BACKGROUND.

Aflibercept is an engineered prior art fusion protein consisting of domain 2 of
the human VEGF receptor 1 (VEGFR1); domain 3 of the human VEGF receptor 2
(VEGFR2); fused to the Fe portion of human IgG;. (See Ex. 1004, Holash, 11394
(Fig.1A)).  Aflibercept, VEGF Trap, VEGF Trap-Eve, VEGF-Traprmrs, and
AVEQOO0S are simply different names for the same molecule. (See, e.g., Ex 1006,
Dixon, 1575 (“VEGF Trap-Eye and aflibercept (the oncology product) have the
same molecular structure . .. .7y, Ex. 1021, 2009 10-QQ, 20 (“VEGF Trap-Eye is a
specially purified and formulated form of VEGF Trap for use m intraocular

applications.”); see also id., 27).
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VEGF Trap-Eye was developed to target angiogenic disorders, including eye
disorders, such as AMD, DME, and RVO. Earlier generation therapeutics targeted
specifically at blocking VEGF incladed ranibizumab (LUCENTIS®) and
bevacizumab (AVASTIN®), both monoclonal antibodies, which bind to, and thus
inhibit the activity of, VEGF-A. However, the FDA-approved monthly-dosing
regimen for ramibizumab was costly and inconvenient, leading researchers to: (1)
investigate less-frequent dosing regimens, and (2) focus on new drugs with extended
duration of action. (Ex.1006, Dixon, 1574, Ex.1002, Albini 9 54-62). One such
drag was VEGF Trap-Eye, described by Holash in 2002, (Albini 4 63-70). At the
time, LUCENTIS® approved indications overlapped those Regeneron was
exploring for EYLEA®. Both are VEGF antagonists.

The identity of VEGF Trap-Eye/aflibercept was readily disclosed in the prior
art. (See e.g., Ex 1007, Adis, 261, Ex. 1006, Dixon, 1575). The amino acid and
nucleic acid sequences also were widely disclosed. (See, e.g., Ex.1022, "757 patent,
SEQ 1D NO:16, Fig24A-C; Ex.1010, "758 patent, SEQ ID NO:16, Fig.24A-C;
Ex. 1023, 959 patent, Fig.24A-C; Ex. 1024, "758 FH, 12/22/2011 PTE, 2, 6-7;
Ex. 1002, Albini, § 44). Thus, the molecular structure and sequence for atlibercept

was not only known to the skilled artisan, but also would have been an inherent
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aspect of each of the prior art references that disclose VEGF Trap-Eye/aflibercept.®
Rosco, Inc. v. Mirror Lite Co., 304 ¥ 3d 1373, 1380 (Fed. Cir. 2002) ("Under the
doctrine of inherency, if {a claim] element is not expressly disclosed in a prior art
reference, the reference will still be deemed to anticipate a subsequent claim if the
missing element “is necessarily present in the thing described i the reference, and
that 1t would be so recognized by persons of ordinary skill.””). VEGF Trap-Eve was
placed mto chinical studies 1 the mid-2000°s.  (Ex.1005, Nguyen-2009, 2147
(reporting from Phase 1 study that “a single intraocular injection . . . appears safe
and well tolerated” and that there were “substantial effects afier simgle injections of
1.0t0 4.0 mg.”). In 2008, Regeneron publicly announced its Phase 2 trial, CLEAR-
IT-2, assessing PRN dosing after 4 monthly loading doses, followed by Phase 3
testing that included a treatment arm of 3 monthly injections followed by every-8-
week dosing (Ex.1006, Dixon, 1576; Ex. 1002, Albini 9 71)—the precise dosing
regimen Regeneron claimed in the 338 patent application filed almost three years

later.

® For the Challenged Claims, the sequences set forth in claims 1 and 14, respectively,
represent the amino acid and nucleotide sequences for aflibercept that were well
known and disclosed in the prior art. (See, e.g., Ex.1004, Holash, 11395; Ex. 1010,

758 patent, Fig 24A-C; Ex. 1008, 173 patent, SEQ ID NO:2; Ex. 1002, Albini §44).
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B. PETITIONER’S PRIOR ART REFERENCES.’

Petitioner’s prior art generally relates to the following clinical trials:

Phase

Dixon; Nguyen

Single dose (0.5,

mg)

2,and 4

Phase 2 (AMD)

CLEAR-T-2

Dixon; Adis;

Heler-2009

Monthly or quarterly
doses through whk-12,
followed by PRN (0.5, 2,

and 4 mg)

Phase 3 (AMD)

VIEW1:

VIEW2

Dixon; Adis;
NCT-795
NCT-377;
Regeneron (8-

May-2008)3

Three monthly doses,
followed by bi-monthly

doses (2 mg)

’ The asserted prior art references all qualify as publications that were available to—

and mdeed cited by——nterested, skilled artisans before the *338 patent’s earliest,

purported priority date {i.e., January 13, 2011). (Ex.1003, Gerritsen 9949, 56, 64,

75,78, 79, 82-89; Ex. 1006, 1579 (citing NCT Studies); Ex. 1007, Adis, 268 (citing

26

Celltrion Exhibit 1014

Page 525



As described in more detail below, the dosing regimen disclosed in the
aforementioned Phase 3 trials mvolved an “initial dose” at day 0; two “secondary
doses” administered at weeks 4 and §; followed by “tertiary doses™ administered
every eight weeks after the preceding dose (1.e., weeks 16, 24, 32, 40, etc.).
(Ex. 1002, Albini 9 71, 126, 172-75, 218-20, 267-68, 315-17).

1. Dixen (Ex.1006).

Dixon published 1n 2009 and thus constitutes prior art under 35 U.S.C. § 102.
Regeneron has confirmed that “Dixon was publicly accessible in print by October
2009, and online by August 20, 2009.” (See Petition for IPR of U.S. Patent No.
9,220,631, Regeneron Pharms., Inc. v. Novartis Pharima AG, IPR2021-00816, Paper
No. I, 23 {(Apr. 16, 2021)). To Petitioner’s knowledge, Regeneron did not submit
Dixon during prosecution leading to the 338 patent and it was never considered by
the Examiner. (See Ex. 1001, "338 patent, References Cited). In fact, none of the

numerous pre-2011 publications disclosing the VIEW1/VIEW?2 dosing regimens

{(e.g., Regeneron press releases, SEC filings, ChinicalTrials. gov submissions) were

Regeneron Press Releases)).
8 The VIEW1/VIEW?2 trials were discussed in numerous Regeneron and Bayer press

releases before the "338 patent priority applications were filed in 2011, (See, e.g.,

Ex. 1013, Regeneron (8-May-2008)).
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submitted to or cited by the Examiner during prosecution. Dixon was cited,
however, during prosecution of EP-325 against substantively identical claims (see
supra § VIIB), above), confirming Regeneron’s knowledge of Dixon and its
relevance to the claimed dosing regimen. (Ex 1063, EP-325-FH, 9/5/2016
Observations, 2 (Ref. OBS3); id., 1/3/2017 Communication, 4 (same)). Dixon also
expressly incorporates by reference NCT-795 and NCT-377 (discussed below).
(Ex.1006, Dixon, 1579 (Bibliography Nos. 46-47)). Addvanced Display Sys., Inc. v.
Kent  State  Univ., 212  F3d 1272, 1282 (Fed. Cir. 2000)
(“Incorporation by reference provides a method for integrating material from
various documents into a host document—a patent or printed publication in an
anticipation determination.”).

Dixon teaches that VEGF Trap-Eye is an “anti-VEGF therapy, with Phase |
and 1T trial data indicating safety, tolerability and efficacy for the treatment of
neovascular AMD.” (Ex. 1006, Dixon, 1573). Dixon also discloses details regarding
Phase 3 trials (VIEW/VIEW?2) and the dosing regimens used therein. (/d., 1573,
1575-76, 1579 (Bibliography Nos. 46-47); Ex.1002, Albini % 74-82; Ex.1003,
Gerritsen ¥ 87). Dixon notes the “time and financial burden of monthly injections”
led researchers “to examine the efficacy of alternative dosing schedules.” (Ex. 1006,
Dixon, 1574). Identitying the problem of the “significant time and financial burden

{that] falls on patients during their treatment course”™ of monthly imjections of drugs

28
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such as ranibizumab, and the desirability of “decreased dosing intervals,” Dixon
reports that “{tihe development of new drugs for neovascular AMD has thus focused
on both improving efficacy and extending duration of action.” (Ex.1006, Dixon,
1574, 1577; Ex.1002, Albini §9 76-77).

Dixon discloses the Phase 3 VIEWI/VIEW?2 dosing regimens, which, as

ilustrated below, fall squarely within the scope of the Challenged Claims:

| Dixon, 1576 ('
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Figure 1. (Modified from Fig.1 of the *338 patent).
Dixon’s disclosure of an “8 week dosing interval (following three monthly
doses),” means that three monthly doses (blue arrews) were to be administered,

followed by injections at eight week intervals thereafter (ved

(See
Ex.1006, Dixon, 1576; Ex.1002, Albini 4 80).

Dixon also discloses the promising results of the Phase 2 CLEAR-IT-2 study
of VEGF Trap-Eve m AMD, reporting that patients treated with four monthly

loading doses of VEGF Trap-Eye (2.0 mg) followed by PRN dosing exhibited mean
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improvement in visual acuity of nine letters and a mean decrease in retinal thickness
of 143 um. (Ex.1006, Dixon, 1576; Ex. 1002, Albini 99 78-79).
2. Adis (Ex.1007).

Adis published in 2008 and thus counstitutes prior art under 35 U.S.C. § 102
To Petitioner’s knowledge, Adis was neither submitted nor cited during prosecution,
and thus never considered by the Examiner. (Ex.1001, "338 patent, References
Cited).

Adis discloses, infer alia, VEGF treatment to prevent blood vessel formation
and vascular leakage associated with wet AMD. (Ex. 1007, Adis, 261). Adis further
teaches that “Regeneron and Bayer are developing [aflibercept] for eye disorders.”
{({d.; Ex. 1002, Albini ¥ 84),

Adis discusses Regeneron’s VIEW?2 study to evaluate the safety and efficacy
of aflibercept administered at either (i) a 4-week interval or (i1) an 8-week dosing

interval, including one additional dose at week 4—i.¢., doses at weeks &, 4, 8, 1§,

A8, (Ex. 1007, Adis, 263; Ex. 1002, Albint ¥ 85-86) (color-coded in
accord with modified Figure 1 above)). As support for these disclosures, Adis cites
four Regeneron and Bayer press releases 1ssued in 2007 and 2008, (Ex. 10607, Adis,
263, 268 (Ref. Nos. 10-14); Ex. 1002, Albini 9 86, 89).

Adis further discloses Regeneron’s Phase 2 trial evaluating a four monthly

dose regimen that resulted in a statistically significant reduction i retinal thickness
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(a primary indicator used in AMD treatinent). (Ex 1007, Adis, 263, Ex.1002, Albint
19 87-88).

3. Regeneron (8-May-2008) (Ex.10613).

Regeneron (8-May-2008) published on May 8, 2008, and thus constitutes
prior art under 35 US.C. § 102.Y To Petitioner’s knowledge, Regeneron (8-May-
2008)—or any other relevant Regeneron/Bayer press release—was neither
submitted nor cited during prosecution, and thus never considered by the Examiner.
{(See Ex.1001, 338 patent, References Cited).

Regeneron (8-May-2008) reports VIEWI/VIEW?2 Phase 3 AMD trials and
sets forth the dosing regimen encompassed by the Challenged Claims: “In the first
year, the VIEW?2 | study will evaluate the safety and efficacy of VEGF Trap-Eye

at. .. 2.0mg at an 8-week dosing interval, including one additional 2.0 myg dose at

%

week four [te., doses at weeks §, 4, &, 1§, 38, 33, 48, andd &8 (Ex. 1013,

Regeneron (8-May-2008), 1 (emphasis added); Ex.1002, Albin1 ¥ 91).

? Regeneron (8-May-2008) was publicly available to skilled artisans long before
Japuary 13, 2011, as was the corresponding Bayer press release (Ex.1032).
(Ex. 1007, Adis, 268 (Retf. No. 13) (citing Bayer (8-May-2008)); Ex. 1003, Gerritsen

9950-56; Ex.1002, Albini §90)).
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Regeneron (8-May-2008) also reports that “[r]esults from the Phase 2 study
have shown that VEGF Trap-Eye has the potential to significantly reduce retinal
thickness and improve vision.” (Ex.1013, Regeneron (8-May-2008), 1; Ex.1002,
Albini 9 92).

4. NCT-795 (Ex.1014).

NCT-795 is an on-line record disclosing the VIEW] regimen Regeneron
submitted to the ClinicalTrials gov database maintained by the National Library of
Medicine at the National Institutes of Health ("NIH”). ClimicalTrials.gov is a
website “intended for a wide audience, including individuals with serious or life-
threatening diseases or conditions, members of the public, health care providers,
and researchers” {(See Ex 1086, History-ClinicalTrials.gov, 2 {emphasis added)).
After Congress passed the Food and Drug Modemization Act of 1997, which
required “a public information resource on certain clinical trials,” NIH created
ChintcalTrials. gov mn 2000. (/d.). In 2007, Congress expanded the requirements for
submitting clinical trial information with laws penalizing non-compliance, including
“withholding of NIH grant funding and civil monetary penalties of up to $10,000 a
day.” (/d).

As shown in the following, NCT-7951s a § 102 printed publication. See Hulu,
LLC v. Sound View Innovations, No. IPR2018-01039, 2019 WL 7000067, *5

(P.T.AB. Dec. 20, 2019) (“[A]t the institution stage, the petition must identify, with

(a3
b2
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particularity, evidence sufficient to establish a reasonable likelihood that the
reference was publicly accessible before the cnitical date of the challenged patent
and therefore that there is a reasonable likelihood that 1t gualifies as a printed
publication.”).

NCT-795 (an electronic publication) “was accessible to persons concerned
with the art to which the document relates.” MPEP § 2128, In fact, the Board has
found a Chinical Trials.gov printout analogous to NCT-795 qualifies as a prior art
printed publication. Grinenthal GMBH v. Antecip Bioventures 11 LLC, No.
PGR2019-00026, 2020 WL 4341822, *8 (P.T.AB. May 3, 2020).

Here, the evidence confirms that NCT-795—including the VIEW1 dosing
regimen and other chinical study detatls provided therein—was publicly avaidable on
the ClinicalTrials.gov website prior to January 13, 2011, First, the History of
Changes archive that Clinical Trials.gov maintains for each study demounstrates the
VIEWI regimen was disclosed to the public before 2011, (Ex. 1014, NCT-795, 8).
Second, Wayback Machine records and the corresponding affidavit provided herein
{(Ex. 1087, Wayback-Affidavit-338, 1-2, 8-11) show NCT-795s public availability
prior to 2011, Sandoz inc. v. Abbvie Biotechnology Lid., No. IPR2018-00156, 2018
WL 2735468, *4-5 (P T.AB. June §, 2018) (finding Wayback Machine screenshot
and expert testimony adequate evidence to establish FDA website as a prior art

printed publication). Third, NCT-795 was expressly cited in the prior art iiself (see,

(a3
L2
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e.g., Ex. 1006, Dixon, 1579 (Bibliography No. 46) (“Accessed 28 Sep 20087);
Ex. 1072, Reichert, 94-95), demonstrating its actual publication and availability to
interested, skilled artisans in at least September 2008, (Ex.1003, Gerritsen 9 82-
87, Ex.1002, Albini § 82).

Finally, in support of this Petition, Dr. Gerritsen declares in her experience
and expert opinion that clinical study details were publicly accessible from
Chinical Trials. gov to skilled artisans—who were both wnterested w and familiar with
such reports—as of their posted dates. (Ex.1003, Gerritsen 99 76-77; see also Albini
a9 93-99). As such, NCT-795 1s a printed publication that was accessible to the
relevant public more than one year before January 13, 2011 and thus constitutes prior
art under 35 U.S.C. § 102, In addition, to Petitioner’s knowledge, NCT-795 was
neither submitted nor cited during prosecution, and thus never considered by the
Examiner. (Ex.1001, *338 patent, References Cited).

NCT-7935 discloses Regeneron’s Phase 3 VIEWT trial. (Ex. 1014, NCT-795,
3-5). Specifically, NCT-795 discloses the treatment arms of the VIEWT study,
including the every-8-week treatment regimen: “2.0 mg VEGF Trap-Eye
administered every & weeks (including one additional 2.0 mg dose at week 4) during
the first year.” (Ex. 1014, NCT-795, 4-5, 8; Ex. 1002, Album 9§ 100-03) (1.¢., doses

N4 Y A0 g
YA XY ARy AN o
RENER PN \\\.\, eic. ).

at weeks 8, 4, 8, 18,
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5. NCT-377 (Ex.1615).

NCT-377, bke NCT-795 (above), is an on-line record from NIH's
ChinicalTrials.gov website describing the VIEW2 Study. As shown, NCT-377 is
also a § 102 printed publication. Hulu, 2019 WL 7000067, *5; see also Griinenthal,
2020 WL 4341822, at *8 (determining that a printout from ChnicalTrials gov
qualified as a prior art printed publication).

Each of the following independently confirm that NCT-377 (including the
study details and dosing regimen provided therein) was publicly available and
accessible to interested, skilled artisans prior to Jan. 13, 2011 (see MPEP § 2128):
(1) the History of Changes archive for NCT-377 (Ex.1015, NCT-377, 1-3); (1)
Wayback Machine records and the corresponding affidavit provided herein
(Ex.1087, Wayback-Affidavit-338, 1-2, 4-7, 11; see Sandoz, 2018 WL 2735468, at
*4-5); (1) prior art references expressly citing NCT-377 (Ex. 1006, Dixon, 1579
(Bibliography No. 47) (“Accessed 28 Sep 20087); Ex. 1072, Reichert, 95-96); and
(1v) Dr. Gerritsen’s declaration, providing her experience and expert opinion.
{(Ex.1003, Gerritsen ¥ 76-77, 79-85, 87-89; see also Albmni 9 82, 104-006).

As such, NCT-377 thus constitutes prior art under 35 US.C. §102. In
addition, to Petitioner’s knowledge, NCT-377 was neither submitted nor cited during
prosecution, and thus never considered by the Examiner. (See Ex 1001, *338 patent,

References Cited).

(a3
oy
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NCT-377 describes Regeneron’s VIEW? trial: “a phase I, double-masked,
randomized, study of the efficacy and safety of VEGF Trap-Eve in patients with
neovascular age-related macular degeneration.” (Ex. 1015, NCT-377, 5). NCT-377
discloses the treatment arms for the VIEW2 trial, including the every-8-week dosing
regimen: “2.0 mg VEGF Trap-Eve administered every 8 weeks (including one

additional 2,0 mg dose at Week 4) during the first year [i.e., doses at weeks 8, 4, 8,

i

I, 29, 33, 4, and 817 (Ex. 1015, NCT-377, 5-6 (emphasis added); Ex.1002,
Albim 9§ 106-09).
6. The *758 patent (Ex.1018).

The *758 patent 1ssued on May 20, 2008, and thus constitutes prior art under
35 US.C. § 102, To Petitioner’s knowledge, the *758 Patent was neither submitted
nor cited during prosecution, and thus never considered by the Examiner. (Ex. 1001,
"338 patent, References Cited).

The "758 patent discloses “[m]odified chimeric polypeptides with improved
pharmacokinetics,” ncluding, infer alia, the VEGF Trapmiry (1.6, VEGF Trap-
Eve/aflibercept) fusion protein. (Ex.1010, 758 patent, Abstract; id., 19:15-17; id.,
29:39-56). The aflibercept sequence is disclosed in Figures 24A-C. (Compare
Ex.1001, "338 patent, SEQ ID NO:1 and SEQ ID NO:2, with Ex 1010, 7758 patent,
Fig 24A-C; see also Ex 1024, 7758 FH, 12/22/2011 PTE, 2, 6-7; Ex. 1002, Albim

99 44, 114-15; Ex.1093; Ex.1094).
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The *758 patent also teaches that aflibercept may be useful for treating cve
disorders such as AMD. (Ex. 1010, 758 patent, 15:30-16:6; see also id., 3:5-29;
Ex. 1002, Albini 97 114-15).

7. Dix (Ex.1033).

Dix published in 2006, and thus constitutes prior art under 35 U.S.C. § 102
The Examiner did not consider Dix. (Ex. 1001, *338 patent, References Cited).

Dix teaches pharmaceutical formulations comprising agents capable of
mhibiting VEGF; the VEGF Trap fusion protein (atlibercept) disclosed in Holash is
Dix’s “preferred” VEGF antagonist. (Ex.1033, Dix, Abstract; id., [0005], [0014],
[0030]).

The VEGF Trap sequences disclosed in Dix are the same sequences for
aflibercept required under the Challenged Claims. (Compare Ex 1001, "338 patent,
SEQ ID NO:1 and SEQ 1D NO:2, with Ex 1033, Dix, 9-11 (SEQ ID NO:3 & SEQ
1D NO:4); Ex. 1002, Albimt 95 116-18; Ex.1093; Ex.1094).

XI. GROUNDS FOR UNPATENTABILITY—DETAILED ANALYSIS,

A.  ANTICIPATION.

The Challenged Claims are anticipated by each of Dixon, Adis, Regeneron (&~
May-2008), NCT-795, and NCT-377. Each reference discloses all limitations of the
Challenged Claims, expressly or inherently.

1. Legal standards.

Anticipation requires that a “single prior art reference disclose|], either

37
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expressly or mherently, cach himitation of the c¢laim.” /n re Cruciferous Sprout
Litig., 301 F.3d 1343, 1349 (Fed. Cir. 2002),

An inherent disclosure requires that “the natural result flowing from the
operation as taught would result in the performance of the questioned function.”
King Pharms., Inc. v. Eon Labs, Inc., 616 F.3d 1267, 1275 (Fed. Cir. 2610). Newly
discovered results or new benefits of a known process directed to the same purpose
are not patentable because such results are inherent. 1d.; fn re Omeprazole Patent
Litig., 483 F.3d 1364, 1373 (Fed. Cir. 2007); Perricone v. Medicis Pharm. Corp.,
432 F.3d 1368, 1378 (Fed. Cir. 2005) (preamble reciting “method for treating skin
sunburn” was inherently anticipated where the court found that “[1]f [the prior art
reference] discloses the very same methods, then the particular benefits must
naturally flow from those methods even if not recognized as benefits at the time of
[the prior art’s] disclosure™).

In addition, “anticipation does not require actual performance of suggestions
in a disclosure. Rather, anticipation only requires that those suggestions be enabling
to one of skill in the art.”™ Bristol-Myers, 246 F 3d 1379. Here, the Challenged
Claims require only a dosing regimen without any particular efficacy or result
(Ex.1002, Albina 9% 43, 128), and therefore, “proof of efficacy is not required w
order for a [prior art] reference to be enabled for purposes of anticipation.”

Rasmusson v. SmithKline Beecham Corp., 413 F.3d 1318, 1326 (Fed. Cir. 2005).
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2. Ground 1: Dixon anticipates the Challenged Claims.

Independent Claims 1 and 14 are anticipated by Dixon, which, as shown in

the following tables, and confirmed by Dr. Albini (Ex. 1002, 99 119-28, 147-30),

discloses each and every ¢lement:

A method for treating an angiogenic
eye disorder 1n a patient,

VEG
therapy, with Phase [ and Phase 11 trnal
data tndicating safety, tolerability and
efficacy for the treatiment of
neovascular AMD.” (Ex.1006, Dixon,
1573, 1577).

“VEGF Trap-Eve is a novel anti

Phase 2 patients “treated with 2.0 mg or
0.5 mg of VEGF Trap-Eye monthly
achieved mean improvements of 9.0
(p<0.0001) and 5.4 (p<0.085) ETDRS
letters with 29 and 19% gaining,

weeks.” (/d., 1576).

“[Platients . . . demonstrated
stabilization of their vision that was
similar to previous studies of
ranibizumab at 1 year” (J/d., 1577).

“Two Phase 111 studies in wet AMD
[VIEW/VIEW2] are currently under
way and seek to compare monthly
ranibizumab to monthly or bimonthly
VEGF Trap-Eye.” (Jd., 1577-78
{describing DME and RVO studies)).

(Ex.1002, Albini § 128).

Celltrion Exhibit 1014

Page 538



said method comprising sequentially
administering to the patient a single
mitial dose of a VEGF antagonist,
followed by one or more secondary
doses of the VEGF antagonist,
foliowed by one or more tertiary
doses of the VEGF antagonist;

[Phase 3] will evaluate the safety and
efficacy of . .. 2.0 mg at an 8 week
dosing interval (following three
monthly doses).” (Ex.1006, Dixon,
1576 (emphasis added)). In other
words, an “inttial dose” at day 0,
“secondary doses” at weeks 4 and §;
and “tertiary doses” of every 8 weeks
beginning at week 16 (1.¢., doses at
week 0, 4, 8, 15, 39, 33, ¢ AN,

administered at least 8 weeks after the
immediately preceding dose;

(Ex. 1002, Albini 99 119-28).
wherein each secondary dose is {d.).
administered 2 to 4 weeks after the
mmediately preceding dose; and
wherein each tertiary dose 1s {({d.).

wherein the VEGF antagonistis a
VEGF receptor-based chimeric
molecule comprising (1) a VEGFR1
component comprising amino acids
27 to 129 of SEQ ID NO:2; (2) a
VEGFRZ component comprising
amino acids 130-231 of SEQ ID
NO:2; and (3) a multimerization
component comprising amino acids
232-4570f SEQ ID NO:2.

VEGF Trap-Eye is “a fusion protein of
binding domains of VEGF receptors-1
and -2 attached to the Fc fragment of
human IgG.” (Ex.1006, Dixon, 1576
(Fig.1).

“VEGF Trap-Eye and aflibercept (the

oncology product) have the same
molecular structure.” (/d., 1575).

(Ex.1002, Albini §127).

The amino acid sequence and structural information for VEGF Trap-Eye

recited 1n the third “wherein” clause was well-known and widely-published to
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skilled artisans. {See, e.g., Ex. 1010, 758 patent, Fig 24A-C, 10:15-17; Ex. 1033,
Dix, [0013]-{0014], [0030]; Ex.1002, Albini 9% 147-50). Dixon’s express disclosure
of VEGF Trap-Eye thus anticipates. /n re Baxter Travenol Labs, 952 F 2d 388, 390
(Fed. Cir. 1991) (“extrinsic evidence may be considered when 1t 1s used to explain,
but not expand, the meaning of a reference™)

The analysis for Claim 14 is nearly identical. First, the dosing regimen
elements are the same, which Dixon anticipates for the reasons stated above.
Second, claim 14 uses the nucleotide sequence, as opposed to the amino acid
sequence used 1 clamm 1 to identify VEGEF Trap-Eye—substantively identical
limitations.

Like the amino acid sequence, the nucleotide sequence for VEGF Trap-Eye
was disclosed in the prior art and well known to skilled artisans. (Ex. 1002, Albini
a9 147-50). Accordingly, Dixon’s disclosure anticipates the third “wherein” clause

of clatm 14 as well:

wherein the VEGF antagonistis a VEGF Trap-Eye 1s “a fusion protem of
VEGF receptor-based chimeric binding domains of VEGF receptors-1
molecule comprising VEGFRIR2- and -2 attached to the Fc fragment of
FcACH a) encoded by the nucleic acid | human [gG.” (Ex.1006, Dixon, 1576
sequence of SEQ 1D NO:1. (Fig.1)).
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“VEGF Trap-Eye and aflibercept (the
oncology product) have the same
molecular structure.” (/d, 1575).1°

(Ex.1002, Albini 9 147-50).

Claims 3 and 16 further limit the claimed dosing regimen as follows:
“wherein only two secondary doses arg administered to the patient, and wherein each
secondary dose is administered 4 weeks after the immediately preceding dose™—

Q

1.e., doses at weeks §, 4, 8 19, 34, 33, A4, and &N, Dixon expressly discloses this
exact regimen, 1.¢., an wnitial dose at day 0 and two secondary doses at weeks 4 and
8. (Ex.1006, Dixon, 1576 (“three monthly doses™), Ex.1002, Albin: §% 129-32, 151-
53; see also Fig.l (supra § X(B)1) (blue arvews))). Accordingly, Dixon
anticipates.

Claims 4 and 17 further hmit the claimed method as follows: “wherein each
tertiary dose 1s administered 8 weeks after the immediately preceding dose.” As
stated above, Dixon expressly discloses doses of “2.0 mg at an 8 week dosing
interval,” (Ex. 1006, Dixon, 1576), which anticipates the added mitation. (Ex.1002,

Albint 9 129-32, 151-53; see also Fig. 1 (supra § X(BX1) (ved avvows))).

0 See supran.il.

42
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Claims 5 and 19 further limit the claimed method as follows: “wherein at
least 5 tertiary doses of the VEGF antagonist are administered to the patient, and
wherein the first four tertiary doses are administered 8 weeks after the immediately
preceding dose, and wherein each subsequent tertiary dose 1s administered 8 or 12
weeks after the immediately preceding dose.” The VIEWT study continued for at
least one year, (Ex.1006, Dixon, 1576 (“[a]fter the first year of the study™)), which,
under the proposed regimen, would vield “at least 5 tertiary doses™ administered
eight weeks apart. (Ex.1002, Albini 99 133-35, 157-60; see also Fig.1 (supra
§ X(BY1) (ved avvows))). Accordingly, Dixon discloses the added limitation, and
thus, anticipates.

Claims 6, 7, 18, and 28 further limit the “angiogenic eye disorder™ to, infer
alia, AMD. Dixon discloses administering VEGF Trap-Eye to patients with AMD.
(Ex.1006, Dixon, 1573; id., 4 (the Phase 3 trial “will enroll ~1200 patients with
neovascular AMD”); Ex. 1002, Albint 9 136-38, 154-56). Accordingly, Dixon
discloses the added limitation, and thus anticipates.

Claims 8-10 and 21-23 further hmit the claimed method to, infer dlia,
“intraccular admimistration” or, more specifically “intravitreal admmistration”
(Claims 10 and 23).  Intravitreal admumstration is a subset of intraocular
admumistration and refers to administration directly into the vitreous of the eye.

(Ex.1002, Albia 9§ 139-43, 161-66; Ex. 1001, 338 patent, 2:38-41 (“Various
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administration routes are contemplated . . . including . . . intraocular administration
(e.g., mtravitreal administration).”)). Dixon disclosed that VIEW will evaluate “the
safety and efficacy of imtravitreal VEGF Trap-Eye.” (Ex.1006, Dixon, 1576).
Accordingly, Dixon discloses the additional limitations, and thus anticipates.

Claims 11, 13, 24, and 26 further limit the claimed method to, infer alia,
doses of “about 2 mg of the VEGF antagonist.” Dixon discloses 0.5 and 2.0 mg
VEGF Trap-Eye doses. (Ex.1006, Dixon, 1576; Ex. 1002, Albmi 9 144-46, 167-
69). Dixon explains that the 2 mg intravitreal dose “allows for extended blocking of
VEGF 1n the eye, but would be predicted to give negligible systemic activity as it
will be rapidly bound to VEGF and inactivated.” (/d., 1575). Dixon discloses that
the VIEW regimens “will evaluate the safety and efficacy of witravitreal VEGF Trap-
Eve {2 mg] ... at an § week dosing interval (following three monthly doses).” (/d,
1576).  Accordingly, Dixon discloses the additional lhimitations, and thus,
anticipates.

3. Ground 2: Adis anticipates the Challenged Claims.

Adis describes Phase 1, 2, and 3 clinical trials studying VEGF Trap-HEye as a
therapy for treating angiogenic eye disorders such as AMD-—anticipating the
Challenged Claims.

Independent Claims 1 and 14 are anticipated by Adis, which, as shown in

the following tables, and confirmed by Dr. Albini (Ex.1002, Albini 5 170-77, 197~

44
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200), discloses each and every clement:

A method for treating an angiogenic :
eve disorder in a patient, [aflibercept] for eye disordus
(Ex.1007, Adis, 261; id., 263).

“Blockade of VEGF can also prevent
blood vessel formation and vasfcullar
leakage associated with wet [AMD].”
({d.).

“A second phase I trial (VIEW 2)1in
wet AMD began with the first patient
dosed m May 2008.” (/d.).

“Regeneron has completed a 12-week,
phase 11 trial in patients with wet
AMID, to evaluate the safety and
efficacy of intravitreal aflibercept using
different doses and dose regimens . . . .
Analysis of data demonstrated that all
five doses of aflibercept met the
primary endpoint of a statistically
significant reduction in retinal
thickness after 12 weeks and 32 weeks
of treatment compared with baseline.”
({d.; see also id., 267-68).

(Ex.1002, Albini ¥ 172).

said method comprising sequentially | “The non-inferionty,

administering to the patient a single [VIEWI1] ... study will evaluate the
imitial dose of a VEGF antagonist, safety and efficacy of intravitreal
followed by one or more secondary aflibercept at . . . 2.0 mg at an 8-week
doses of the VEGF antagonist, dosing interval . .. 7 (Ex.1007, Adis,

followed by one or more tertiary doses | 263 (emphasis added)).
of the VEGF antagonist;
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[VIEW 27 will evaluate the safety and
etficacy of atlibercept at 0.5 mg and
2.0 mg admimstered at . . . 2.0 mg at an
S-week dosing interval, including one
additional 2.0 mg dose at week 4.7 (Id.
{emphasis added)). In other words, an
“mitial dose” at day 0, “secondary
doses™ at weeks 4 and 8; and “tertiary
doses” every & weeks beginning at
week 16 (1.e, weeks §, 4, 8, 18, 34,

AN g AW
QL ang {Q ).
s /

(Ex.1002, Albini 7 172-75).

whereimn each secondary dose s (Ex.1007, Adis, 263).
administered 2 to 4 weeks after the
immediately preceding dose; and

wherein each tertiary dose 1s (Id).
adninistered at least 8 weeks after the
immediately preceding dose;

wherein the VEGF antagonistis a “Atlibercept 1s a fully human
VEGF receptor-based chimeric recombinant fusion protein composed

molecule comprising (1) a VEGFR] of the second Ig domain of VEGFRI
component comprising amino acids 27 | and the third [g domain of VEGFR2Z,

to 129 of SEQ ID NG:2; (2) a fused to the Fc region of human IgG.”
VEGFR2 component comprising (Ex.1007, Adis, 261).

amino acids 130-231 of SEQ ID

NGO:2; and (3) a multimerization (Ex.1002, Albimi1 9 176).

component comprising amino acids
232-4570f SEQ 1D NO:2.

The analysis for Claim 14, as explained above, 15 nearly identical to claim 1

because (1) the dosing regimen elements are the same and (i1) the third “wherein”

46
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clauses for each—i.¢., the VEGF Trap-Eve limitations—are substantively identical.
Both the amino acid and nucleotide sequences for VEGF Trap-Eye were published
in the prior art and known to skilled artisans. (Ex. 1002, Albini §9 197-200). Adis

discloses the “VEGF antagonist” of claim 14, and thus anticipates:

wherein the VEGF antagonistis a “Aflibercept ts a fully human

VEGF receptor-based chimeric recombinant fusion protein composed
molecule comprising VEGFRIR2- of the second lg domain of VEGFR]1
FeAC1(a) encoded by the nucleic acid | and the third Ig domain of VEGFR2,
sequence of SEQ ID NG:1. fused to the Fe region of human [gG.”

(Ex.1007, Adis, 261).1!

(Ex.1002, Albini € 199).

Claims 3 and 16 further limit the claimed dosing regimen to “wherein only
two secondary doses are administered to the patient, and wherein each secondary
dose 15 administered 4 weeks after the immediately preceding dose”™ i .¢., doses at

weeks @, 4, 8, 18, 34, 32, &, angd 48, Adis discloses “an 8~-week dosing interval

including one additional 2.0 mg dose at week 47 (Ex. 1007, Adis, 263), 1.¢., a single
mnitial dose {(week 0) plus two secondary doses administered at weeks 4 and 8,

(Ex.1002, Albini §9 178-81, 201-03; see also Figl (supra § X(B)1) (blue

1 Adis confirms VEGF Trap-Eye and aflibercept are the same molecule. (Ex. 1007,

Adis, 261; Ex. 1002, Albini 9176).
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arrows))). Accordingly, Adis discloses the added limitations and thus anticipates.

Claims 4 and 17 further limit the claimed method to “wheremn each tertiary
dose is administered 8 weeks after the immediately preceding dose.” Adis expressly
discloses “2.0 mg at an 8-week dosing interval.” (Ex.1007, Adis, 263; Albim
% 178-81, 201-03). Accordingly, Adis discloses the added himitation, and thus
anticipates.

Claims § and 19 further limit the claimed method to: “wherein at least 5
tertiary doses of the VEGF antagonist are administered to the patient, and wherein
the first four tertiary doses are administered & weeks after the immediately preceding
dose, and wherein cach subsequent tertiary dose 1s administered 8 or 12 weeks after
the immediately preceding dose.” The VIEW/VIEW?2 Phase 3 trials continued for
at least one year {see Ex. 1007, Adis, 263 (“Patients will continue to be treated and
followed for an additional year, after the first year of treatment.”)), which, under the
proposed regimen, would yield “at least § tertiary doses” administered eight weeks
apart (Ex. 1002, Albim 9% 182-83, 207-09). Accordingly, Adis discloses the added
limitations, and thus anticipates.

Claims 6, 7, 18, and 20 further Iimit the “angiogenic eye disorder” to, inter
alia, AMD. Adis discloses administering aflibercept for eye disorders, mcluding
AMD. (Ex. 1007, Adis, 261, 263-64 (Phase 2 and 3 trials in wet AMD patients); /4.,

265-66 (Table 1), 267-68; Ex. 1002, Albini 9§ 186-88, 204-06). Accordingly, Adis
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discloses the additional imitations, and thus anticipates.

Claims 8-10 and 21-23 further limit the claimed method to, inter alia,
“intraocular administration” or, more specifically “intravitreal administration”
(Claims 10 and 23). Adis discloses these elements. (Ex 1007, Adis, 263; see aiso
id., 263-264 (“intravitreal injection as a route of administration”); id., 265-66 (Table
1D); id., 268 (Phase 1 trials in AMD with intravitreal aflibercept); Ex. 1002, Albini
9 189-93, 210-14). Accordingly, Adis anticipates.

Claims 11, 13, 24, and 26 further limit the claimed method to, inrer alia,
doses of “about 2 mg of the VEGF antagonist.” Adis discloses Phase 3 AMD trials
“of intravitreal aflibercept at doses of . . . 2.0 mg.” (Ex.1007, Adis, 263; Ex 1002,
Albint 99 194-96, 215-17). Accordingly, Adis discloses the additional limitations,
and thus anticipates.

4. Ground 3: Regeneron (8-May-2008) anticipates the
Challenged Claims,

Regeneron (8-May-2008) describes Phase 2 and 3 trials of VEGF Trap-Eye
in AMD using the claimed dosing regimens—thereby disclosing all limitations and
thus anticipating the Challenged Claims.

Independent Claims 1 and 14 are anticipated by Regeneron (8-May-2008),
which, as shown m the following tables, and confirmed by Dr. Albim (Ex.1002,

a9 218-22, 243-46), discloses each and every element:

49
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A method for treating an angiogenic
gye disorder in a patient,

Results from the Phase 2 study have
shown that VEGF Trap-Eye has the
potential to significantly reduce retinal
thickness and wnprove vision.”
{Ex.1013, Regeneron (8-May-2008),
D).

“VEGF Trap-Eye met both primary
and secondary key endpoints: a
statistically significant reduction in
retinal thickness (a measure of disease
activity) after 12 weeks of treatment
compared with baseline and a
statistically significant improvement
from baseline in visual acuity (ability
to read letters on an eye chart).” (Jd.,
1-2).

“Dosing of the first patient in this

confirmatory Phase 3 trial is an

intended to treat a devastating ocular
disease that impacts millions of people
worldwide.” (/d., 1).

{(Ex.1002, Albini 4 219; see also id.,
§128).

important milestone for this compound

said method comprising sequentially
administering to the patient a single
mitial dose of a VEGF antagonist,
followed by one or more secondary
doses of the VEGF antagonist,
followed by one or more tertiary doses
of the VEGF antagonist;

The Phase 3 VIEW?2 “study will
evaluate the safety and efficacy of
VEGF Trap-Eyeat. .. 2.0 mgat an 5-
week dosing interval, including one
additional 2.0 mg dose at week four.”
{(Ex.1013, Regeneron (8-May-2008), 1
(emphasis added)). In other words,
doses at weeks &, 4, &, 1§, 34, 33, @

AN
AN Q.
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(Ex.1002, Albini 9 219-20).

administered at least 8 weeks after the
immediately preceding dose;

wherein each secondary dose 1s (d).
administered 2 to 4 weeks after the
immediately preceding dose; and

wherein each tertiary dose 1s {d).

wherein the VEGF antagonistis a
VEGF receptor-based chimeric
molecule comprising (1) a VEGFRI
component comprising amino acids 27
t0 129 of SEQ ID NO:2; (2) a
VEGFR2 component comprising
amino actds 130-231 of SEQ ID
NO:2; and (3) a multimerization
component comprising amino acids
232-4570f SEQ 1D NO:2.

“VEGF Trap-Eve is a fully human,
soluble VEGF receptor fusion protein
that binds all forms of VEGF-

A ... and VEGF-B. VEGF Trap-Eve
is a specific and highly potent blocker
of these growth factors.” (Ex.1013,
Regeneron (8-May-2008), 2).

(Ex.1002, Albini §221).

The analysis for Claim 14, as explamed above, 15 nearly identical to claim 1

because (1) the dosing regimen elements are the same and (i1) the third “wherein™

clauses for each—1.¢., the VEGF Trap-Evye limitations—are substantively identical.

Both the amine acid and nucleotide sequences for VEGF Trap-Eye (i.e., aflibercept)

were published in the prior art and known to skilled artisans. (Ex.1002, Albim

9% 243-46). Regeneron (8-May-2008) discloses the “VEGF antagonist™ of claim 14,

and thus anticipates:
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wherein the VEGE antagonistis a VEGF Trap-Eve is a fully human,
VEGF receptor-based chimeric soluble VEGF receptor fusion protein
molecule comprising VEGFRIR2- that binds all forms of VEGF-
FeACH(a) encoded by the nucleic acid | A ... and VEGF-B. VEGF Trap-Eye
sequence of SEQ 1D NO:1. is a spectfic and highly potent blocker

of these growth factors.” (Ex.1013,
Regeneron (8-May-2008), 2).

(Ex.1002, Albini ¥ 245).

Claims 3 and 16 firther limit the claimed dosing regimen as follows:
wherein only two secondary doses are administered to the patient, and wherein each
secondary dose is administered 4 weeks after the immediately preceding dose”™—

AN, Regeneron (8-May-2008)

s Ny A
Y8R

1.e., doses at weeks €, 4, § 18, 24, 33, &, @
expressly discloses “8-week dosing interval, including one additional 2.0 mg dose
at week four™—ie., a single imtial dose (week 0) plus two secondary doses
administered four weeks apart (weeks 4 and 8). (Ex. 1013, Regeneron (8-May-
2008), 1, Ex.1002, Albin 99 223-26, 247-50). Accordingly, Regeneron (8-May-
2008) discloses the added limitations, and thus anticipates.

Claims 4 and 17 further limit the claimed method as follows: “wherein each
tertiary dose s administered & wecks after the immediately preceding dose.”

Regeneron (8-May-2008) discloses “2.0 mg at an 8-week dosing mterval, including

one additional 2.0 mg dose at week four.” (Ex.1013, Regeneron (8-May-2008), 1;

LA
b2
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Ex. 1002, Albini 9§ 223-226, 247-250). Accordingly, Regeneron (8-May-2008)
discloses the added himitation, and thus anticipates.

Claims 8§ and 19 further limit the claimed method as follows: “wherein at
least S tertiary doses of the VEGF antagonist are admimstered to the patient, and
wherein the first four tertiary doses are administered 8 weeks after the immediately
preceding dose, and wherein each subsequent tertiary dose 1s administered 8 or 12
weeks after the immediately preceding dose.” The Phase 3 AMD study continued
for at least one vear (Ex. 1013, Regeneron (8-May-2008), 1 (*In the first year . . 7)),
which, under the proposed regimen, would yield “at least § terbiary doses”
administered eight weeks apart. (Ex.1002, Albini 9 227-29, 255-57). Accordingly,
Regeneron (8-May-2008) discloses the added limitations, and thus anticipates.

Claims 6, 7, 18, and 28 further limit the “angiogenic eye disorder™ to, inrer
alia, AMD. Regeneron (8-May-2008) discloses, infer alia, Phase 3 trials directed to
AMD patients. (Ex.1013, Regeneron (8-May-2008), 1; Ex.1002, Albini §§ 230-33,
251-54). Accordingly, Regeneron (8-May-2008) discloses the additional limitation,
and thus anticipates.

Claims 8-10 and 21-23 further himit the claimed method to, wnter dlia,
“intraccular admmistration™ or, more specifically “wntravitreal admstration”
(Clatms 10 and 23). (Ex.1002, Albin 99 234-38, 258-62; see aiso Ex. 1001, "338

patent, 2:38-41, 23:48-49 (Claim 10)). Regeneron (8-May-2008) discloses

(4
L2
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intravitreal mjection. (Ex.1013, Regeneron (8-May-2008), 1; Ex.1002, Albm
99 234-38, 258-62). Accordingly, Regeneron (8-May-2008) discloses the additional
limitation, and thus anticipates.

Claims 11, 13, 24, and 26 further limit the claimed method to, inrer alia,
doses of “about 2 mg of the VEGF antagonist.” Regeneron (8-May-2008) discloses

2. 0mgdoses to treat AMD. (Ex. 1013, Regeneron (8-May-2008), 1; Ex 1002, Albim

99 239-42, 263-66). Accordingly, Regeneron (8-May-2008) discloses the additional

Limitation, and thus anticipates.

5. Grounds 4 and 5: NCT-795 and NCT-377 each anticipate the
Challenged Claims,

NCT-795 and NCT-377 describe Phase 3 VIEWI/VIEW2 trials studying

VEGF Trap-Eye for treating the angiogenic eye disorder AMD—thereby disclosing

all limitations and thus anticipating the Challenged Claims,

independent Claims 1 and 14 are anticipated by NCT-795 and NCT-377,

which, as shown in the following tables, and confirmed by Dr. Albini (Ex.1002,

9 267-70, 291-94, 315-19, 340-43), disclose each and every element:

A method for treating an
anglogenic eye disorder
n a patient,

“A Randomized, Double
Masked, Active
Controlled Phase 111
Study of the Efficacy,
Safety, and Tolerability
of Repeated Doses of
Intravitreal VEGF Trap

“A Randomized, Double
Masked, Active
Controlled Phase 3 Study
of the Efficacy, Safety,
and Tolerability of
Repeated Doses of
Intravitreal VEGF Trap

54
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i Subjects Wit
[AMD]” (Ex.1014,
NCT-795, 3. id., 4).

in Subjects With
[AMD].” (Ex.1015,
NCT-377, 3).

(Ex 1002, Albini 99 267-68, 315-16; see also id.,

1128).

said method comprising
sequentially
administering to the
patient a single initial
dose of a VEGF
antagonist, followed by
one or more secondary
doses of the VEGF
antagonist, followed by
one of more tertiary
doses of the VEGF
antagonist;

“2.0mg VEGF Trap-Eye
administered every 8
weeks (including one
additional 2.0 mg dose at
week 4) during the first
year.” (Ex.1014, NCT-
795, 8).

“2.0 mg VEGF Trap-Eye
administered every 8
weeks (including one
additional 2,0 mg dose at
Week 4) during the first
year.” (Ex.1015, NCT-
377, 6).

In other words, an “initial dose™ at day 0, “secondary
doses” at weeks 4 and 8; and “tertiary doses” every
8 weeks beginning at week 16 (1.¢., doses at weeks

\\\\\

, R TR I N
, N X AN

. & S, Q3

5},, "ég %fg, I8 &9 D&y A8

{(Ex. 1002, Albini 79 268, 316).

wherein each secondary
dose 1s adminmistered 2 to
4 weeks after the
mmediately preceding
dose; and

(Jd).

(d.).

wherein each tertiary
dose 1s administered at
least 8 weeks after the
immediately preceding
dose;

(1d).

(d).

wherein the VEGF
antagonist is a VEGF
receptor-based chimeric

“ISTtudy of the efficacy
and safety of VEGF
Trap-Eve in patients with

“ISTtady of the efficacy
and safety of VEGF
Trap-Eve in patients with

(e
oy
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molecule comprising (1)
a VEGFRI component
comprising amino acids
27 t0 129 of SEQ ID
NO:2; (2)a VEGFR2
component comprising
amino actds 130-231 of
SEQIDNO:Z;and (3) a
multimerization
component comprising
amino acids 232-457of
SEQID NO:2.

neovascular age-related
macular degeneration.”
(Ex.1014, NCT-793, 4).

neovascular age-related
macular degeneration.”

(Ex.1013, NCT-377, §).

(Ex.1002, Albini 9% 269, 318).

The analysis for Claim 14, as explained above, 1s nearly identical to claim 1

because (1) the dosing regimen elements are the same and (11) the third “wherein”

clauses for each—1.¢., the VEGF Trap-Eve limitations

are substantively identical.

Both the amimo acid and nucleotide sequences for VEGF Trap-Eye (i.¢., aflibercept)

were published in the prior art and known to skilled artisans. (Ex.1002, Albin

9 291-94, 340-43). NCT-795, and NCT-377 disclose the “VEGF antagonist” of

claim 14, and thus anticipate:
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wherein the VEGF 3

antagonist is a VEGF Ey ein paﬁenti wnh neovascuiar age-related macular
receptor-based chimeric | degeneration.” (Ex.1014, NCT-795, 4, Ex. 1013,
molecule comprising NCT-377, 5 (same)).

VEGFRIR2-FcACH(a)
encoded by the nucleic | (Ex.1002, Albini Y 291-94, 340-43).
acid sequence of SEQ 1D
NO:1.

Claims 3 and 16 further limit the claimed dosing regimen as follows:
“wherein only two secondary doses are administered to the patient, and wherem ¢ach

secondary dose is administered 4 weeks after the immediately

AN, NCT-795 and NCT-377 disclose

1.¢., doses at weeks €, 4, 8, 19, 38, 2
“2.0 mg VEGF Trap-Eve administered every 8 weeks (including one additional 2.0
mg dose at week 4) during the first year,” (Ex 1014, NCT-795, 8; Ex.1015, NCT-
377, 6), 1.¢., a single mitial dose plus two secondary doses administered four weeks
apart. (Ex.1002, Albuw 99 271-74, 295-98, 320-23, 344-47). Accordingly, NCT-
795 and NCT-377 respectively disclose the additional limitations, and thus each
anticipates.

Claims 4 and 17 further limit the clatmed method as follows: “wherein each
tertiary dose is administered 8 weeks after the immediately preceding dose.” NCT-
795 and NCT-377 respectively disclose “2.0 mg VEGF Trap-Eye administered

every 8 weeks (including one additional 2.0 mg dose at week 4) during the first
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year.” (Ex.1014, NCT-795, 8; Ex. 1015, NCT-377, 6; Ex.1002, Albini §% 271-74,
295-98, 320-23, 344-47). As such, NCT-795, and NCT-377 respectively disclose
the additional limitation, and thus each anticipates.

Claims 5 and 19 further ot the claimed method as follows: “wherein at
least 5 tertiary doses of the VEGF antagonist are administered to the patient, and
wherein the first four tertiary doses are administered 8 weeks after the immediately
preceding dose, and wherein each subsequent tertiary dose is administered 8 or 12
weeks after the immediately preceding dose.” The Phase 3 studies continued for at
least one year, (Ex 1014, NCT-795, 8); Ex. 1015, NCT-377, 6), which, under the
proposed regimen, would vield “at least 5 tertiary doses” administered eight weeks
apart (Ex. 1002, Albins 99 275-77, 303-05, 324-26, 352-54). As such, NCT-795 and
NCT-377 respectively disclose the additional limitations, and thus each anticipates.

Claims 6, 7, 18, and 20 further limit the “angiogenic eye disorder” to, infer
alia, AMD. NCT-795 and NCT-377 disclose Phase 3 trials directed to AMD
patients. (Ex. 1014, NCT-793, 4; Ex 1015, NCT-377, 5; Ex. 1002, Albini 9% 278-81,

299-302, 327-30, 348-51)

S

Accordimgly, NCT-795 and NCT-377 disclose the
additional lumitations, and thus each anticipates.

Claims 8-10 and 21-23 further imit the claimed method to, inter alia,
“mtraocular administration” or, more specifically “intravitreal administration”

(Claims 10 and 23). NCT-795 and NCT-377 disclose intravitreal administration.
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(Ex.1014, NCT-7935, 3; Ex. 1015, NCT-377, 4; Ex.1002, Albini 99 282-86, 306-10,
355-59). Accordingly, NCT-795 and NCT-377 respectively disclose the
additional limtations, and thus cach anticipates.

Claims 11, 13, 24, and 26 further limit the claimed method to, inrer alia,
doses of “about 2 mg of the VEGF antagonist.” NCT-795 and NCT-377 disclose
patients receiving 2.0 mg doses of VEGF Trap-Eye at the claimed dosing regimen.
{(Ex. 1014, NCT-795, 8; Ex.1013, NCT-377, 6). Accordingly, NCT-795 and NCT-
377 respectively disclose the additional limitations, and thus each anticipates.
(Ex. 1002, Albint 9§ 287-90, 311-14, 336-39, 360-63).

Each anticipatory reference asserted herem (Dixon, Adis, Regeneron (8-May-
2008), NCT-795, NCT-377) is presumed enabling and 1t is Regeneron’s burden to
rebut those presumptions. See, e.g., In re Antor Media Corp., 689 F.3d 1282, 1287-
88 (Fed. Cir. 2012); Cubist Pharms., Inc. v. Hospira, Inc., 75 ¥. Supp. 3d 641, 659-
60 (D. Del. 2014) (rejecting patentee’s arguments that prior art reference was naot
enabled where reference disclosed exact dosage amount and dosing interval in
claims, and thus also inherently disclosed the claimed “mmimizing skeletal muscle
toxicity”). Any attempted rebuttal here would be futile because each reference sets
forth a clear method and dosmg regimen that a skilled artisan would have no trouble

following. Moreover, the Challenged Clamms’ preamble—ceven 1f it 13 assomed
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limiting (it 1s not)—does not help Regeneron. Petitioner’s references disclose Phase
2 data of “treating” AMD with VEGF Trap-Eye; treating which was accomplished
using even fewer doses, on average, than the Phase 3 every-8-week VIEW regimen,
confirming that the above references’ disclosures of the VIEW every-8-week dosing
were enabling. (Ex. 1006, Dixon, 1576; Ex. 1007, Adis, 267-68; Ex.1013, Regeneron
(8-May-2008), 1-2; Ex.1056, Regeneron (28-September-2008), 1-2). Further,
“InJewly discovered results of known processes directed to the same purpose are not
patentable because such results are inherent.” Bristo/-Myers, 246 F 3d at 1376, In
addition to the Phase 2 data, this inherency 1s illustrated by the Phase 3 resulis using
the prior art Phase 3 dosing method set forth in each of the above anticipatory
references well before the filing date of the "338 patent. (Ex. 1018, Heter-2012,
2541-45). The Phase 3 results reported that “[1jntravitreal aflibercept dosed monthly
or every 2 months after 3 initial monthly doses produced similar efficacy and safety
outcomes as monthly ranibizumab.” (/d, 2357). From these results the authors
concluded that “aflibercept is an effective treatment for AMD, with the every-2-
month regimen offering the potential to reduce the risk from monthly intravitreal
mjections.” (1d.).

The same analysis apphies to Regeneron’s potential proposed construction of
“tertiary dose,” to the extent that Regeneron attempts to propose that construction in

this IPR. As Petitioner states above, Regeneron’s proposed construction ignores the

60
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express definition provided in the specification and should be rejected. However, to
the extent 1t 1s adopted by the Board, the Phase 2 data already had shown that
extended dosing regimens of VEGF Trap-Eye were capable of mamtaining a
therapeutic benefit throughout the course of treatment, and did so with even fewer
doses, on average, than the every-8-week VIEW regimen. This Phase 2 data was
widely reported and available to skilled artisans well before the filing date of the
’338 patent. (Ex.1006, Dixon, 1576; Ex. 1007, Adis, 267-68; Ex.1013, Regeneron
(8-May-2008), 1-2; Ex.1056, Regeneron (28-September-2008), 1-2).

B. Obvicusness.,

Even if not anticipated (and they surely are), the Challenged Claims would
have been obvious over Dixon alone or in view of various combinations of the prior
art, including the 758 patent and/or Dix, as explained in the following:

1. Legal standard.

A patent claim 13 invalid under 35 U.S.C. § 103(a) if the differences between
the claims and the prior art are such that the subject matter as a whole would have
been obvious at the time the mvention was made to a person having ordmary skill m
the pertinent art. KSR, 550 U.S. at 406. Furthermore, “[wihen there is a design need
or market pressure to solve a problem and there are a finite number of identified,
predictable solutions, a person of ordinary skill has good reason to pursue the known

options within his or her technical grasp. If this leads to the anticipated success, it

61
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15 likely the product not of innovation but of ordinary skill and common sense.” /d
at421.

When relying on secondary considerations—including, e.g., long-felt need,
unexpected results, commercial success——as evidence of non-obviousness, a
patentee must establish a nexus between the secondary considerations and the
clatmed mvention. Ormco Corp. v. Align Tech., Inc., 463 F 3d 1299, 1311-12 (Fed.
Cir. 2006). There is no nexus unless the offered secondary consideration actually
results from something that is both claimed and novel in the claim. /n re Huai-Hung
Kao, 639 F 3d 1057, 1068, 1074 (Fed. Cir. 2011)

2. Ground 6: The Challenged Claims are obvieus over Dixon™
{either alone or in combination with the *738 patent or Dix).

As discussed above, Dixon discloses each and every element of the
Challenged Claims and thus anticipates them. Notwithstanding, Dixon also renders

the Challenged Claims obvious in light of the skilled artisan’s (1) knowledge of the

"2 As described in more detail above (supra § XI(A)), several prior art references
asserted herein (i.e., Adis, Regeneron (8-May-2008), NCT-795, and NCT-377)
disclose the same VIEWI/VIEW?2 dosing regimen as Dixon.  Accordingly, the
Challenged Claims are equally obvious over each of those references (either alone

or i combination with the 758 patent and/or Dix).
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sequence and molecular structure for VEGF Trap-Eve; (11) clear motivation—as
expressly stated in Dixon—to explore less frequent dosing; and (111) reasonable
expectation of success found in Dixon’s disclosure of the positive Phase 2 trial data
for VEGF Trap-Eye. (Ex.1002, Albim: §9 364-403).

First, numerous Regeneron publications and patent submissions disclosed the
VEGF Trap-Eye sequence and domain architecture. (See, e.g., Ex. 1010, "758 patent,
Fig 24 A-C;id , 15:50-16:6; Ex. 1033, Dix, [0005], {0013]-[0014], [0030]) (including
the embodiment without the signal sequence or the C-terminal lysine); Ex. 1002,
Albini, §% 369, 390). As such, a skilled artisan would have understood Dixon’s
disclosure of VEGF Trap-Eye/aflibercept to refer to those prior art
sequences/structures. Dixon alone 1s sufficient, but in any event, the *758 patent and
Dix each also set forth the precise structure and sequence for VEGF Trap-
Eye/aflibercept.

Second, prior to the earliest priority date of the Challenged Claims (January
13, 2011), a known problem in treating angiogenic eye disorders existed in the art
for which the prior art expressly disclosed an obvious solution. See KSR, 550 U.S.
at 419-20. Specitically, as Dixon identifies, frequent intraccular injections (as often
as monthly) presented a “signtficant” drawback to the then-existing AMD therapy.
(Ex. 1006, Dixon, 1377 (“significant time and financial burden falls on patients

during thetr [monthly] treatment course” and “[djesirable attributes for emergimg

Celltrion Exhibit 1014
Page 562



therapies for neovascular AMD include . . . decreased dosing intervals™); Ex. 1002,
Albint § 365). In response to the known “time and financial burden|s] of monthly
injections,” Dixon discusses “the initiation of studies to examine the efficacy of
alternative dosing schedules” (Id., 1574 (emphasis added)). Dixon, in fact, directly
recommends using a dosing regimen featuring longer intervals to minimize the
treatment burden, which would have motivated a skilled artisan to adopt the
disclosed Phase 3 regimen-—an obvious solution to the need for less frequent
injections. (Ex.1002, Albini §366). In other words, Dixon “goles] beyond just
illuminating a known problem; [it] also expressly propose[s] the claimed solution.”
Bayer Healthcare Pharm., Inc. v. Watson Pharm., Inc., 713 F.3d 1369, 1375-76
(Fed. Cir. 2013).

Third, a skilled artisan would reasonably expect success administering the
VIEW/VIEW?2 dosing regimens to AMD patients.  As Dixon reports, the Phase 2
CLEAR-IT-2 AMD trials were so promising that Phase 3 trials involving >2000
patients were launched-—in other words, skilled artisans expected success. Yet,
§ 103 “does not require absolute predictability of success.” In re O 'Farrell, 853
F.2d 894, 903 (Fed. Cir. 1988). Rather, a skilled artisan must merely have a
reasonable expectation that 1t would work for its mtended purpose for a claimed
mvention to be obvious under § 103, Pfizer, Inc. v. Apotex, inc., 480 F.3d 1348,

1364 (Fed. Cir. 2007). Indeed, prior art creates a reasonable expectation of success
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where it “guide[s],” or “funnels”™ the skilled artisan to a particular approach. Baver
Schering Pharma AG v. Barr Lab’ys, Inc., 575 F.3d 1341, 1347, 1350 (Fed. Cir.
2009). Here, Dixon does that and more. Dixon reports increases in visual acuity
and mean decreases in retinal thickness resuiting from the Phase 2 regimen (four
monthly loading doses followed by PRN dosing). (Ex.1006, Dixon, 1576, Ex. 1002,
Albini 99 367-68). Moreover, Dixon reports that Phase 2 patients required (on
average) only 1.6 additional injections after the four monthly loading doses during
the year-long study—further confirming the skilled artisan’s expectation of sucecess
with the VIEWI/VIEW2 dosing regimen, which would deliver more frequent
injections than the average given during the Phase 2 trial. ¥ (Ex.1002, Albini 9 367-
68).

In sum, Dixon alone renders the Challenged Claims obvious based on the
same disclosures applied above in the anticipation analysis, in light of the known
VEGF Trap-Eye/aflibercept sequence and structure information in the prior art; the

publicly disclosed motivation to reduce injection frequency; and the reasonable

3 Phase 2: 4 monthly injections + 1.6 as-needed injections = 5.6 injections/year.
Phase 3 (VIEWI/2): 3 wmonthly injections + 5 “tertiary” injections = §

injections/year.
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expectation of success provided by the posttive Phase 2 data.'* Alternatively, Dixon
in view of the "758 patent or Dix (which disclose the ammo acid and nucleotide
sequences for aflibercept that were well known to skilled artisans) render the
Challenged Claims obvious.

3. No secondary considerations.

Petitioner is not aware of any secondary considerations that would support a
finding of non-obviousness. Further, even if such secondary considerations exist,
they are not applicable to the robust anticipation grounds presented herein, and they
cannot overcome the strong prima facie case of obviousness discussed above. See
Wyers v. Master Lock Co., 616 F.3d 1231, 1246 (Fed. Cir. 2010).

As an initial matter, the Challenged Claims do not require any particular levels
of efficacy. Accordingly, Regeneron’s allegation—asserted during prosecution
(Ex.1017,°338 FH, 9/11/2015 Response, 8-9)—that the less frequent regimen of the
Challenged Claims produced “unexpected results” 1s entirely trrelevant. Ormico, 463
F.3dat 1311-12; Kao, 639 F.3d at 1068-69. However, assuming Regeneron asserts

those same statements to argue unexpected results, those arguments omitted highly

™ This Ground is equally applicable with any of the other references that disclose
the proposed VIEW/VIEW?2 regimen: e.g., Ex.1007, Adis; Ex.1013, Regeneron (8-

May-2008); Ex. 1014, NCT-795; and/or Ex. 1015, NCT-377.
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pertinent information. (Ex.1017, 338 FH, 9/11/2015 Response, 7-9).  First,
Regeneron alleged that the VIEW1/VIEW?2 regimen in Example 4, as disclosed n
Heier-2012 (Ex 1018, 25373, vielded unexpected results. (Ex. 1017, "338 FH,
9/11/2015 Response, 7). Yet, Regeneron never told the Examiner that the same
dosing regimen was the subject of numerous pre-2011 public disclosures (e.g.,
Dixon, Adis, and Regeneron press releases). (Ex. 1002, Albim 99 405-06).

Second, Regeneron characterized the standard of care at the time as mouthly
dosing, which ignored the actual practice of ophthalmologists at the time, who had
begun using PRN or treat-and-extend dosing after a sertes of monthly loading doses.
(Ex.1002, Albimi ¥407). Regeneron’s statements are also belied by its own
published clinical studies reporting regimens with less frequent dosing and the
approach taken by Genentech with the ranibizumab clinical trials. (E.g., SUSTAIN,
PrONTO, SAILOR (PRN dosing after three monthly loading doses), EXCITE, PIER
(quarterly dosing after three monthly loading doses); see afso Ex 1030, Mitchell, 6-
7 {providing a summary of the above studies); Ex. 1048, Lucentis, 1 (“treatment may
be reduced to one injection every three months after the first four injections if
monthly mjections are not feasible”™); Ex. 1002, Albint 9 408).

Third, there 1s nothing unexpected about the every-eight-week results i hight
of the Phase 2 results obtained by Regeneron—results that were omitted from their

arguments to the Examiner. Phase 2 data showed mean visual acuity gains of nine
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letters and a mean decrease in retinal thickness of 143 wm using a regimen that
resulted m fewer average doses than their Phase 3 every-eight-week regimen.
{Ex.1006, Dixon, 1576). From this, Regeneron announced in prior art press releases
(also withheld from the Patent Office) that “an 8-week dosing schedule may be
feasible.” (Ex.1012, Regencron (28-April-2008)), 1; Ex. 1002, Albini § 409).
Fourth, Regeneron’s claims of “an infinite number of different treatment
protocols™ to choose from ignored the practical realities facing physicians at the
time. Ophthalmologists were concerned about the frequency of monthly intravitreal
mjections. (Ex.1002, Albini §410). Monthly dosing would have been avoided f
possible, and anything more frequent than monthly would not have been considered.
Consequently, a new eatrant to the anti-VEGF market naturally would have
considered bi-monthly or quarterly dosing, particularly given Regeneron’s pre-filing
public statements that “[dlue to its high affinity for all isoforms of VEGF-
A ... [and] long residence time in the eye . . .. VEGF Trap-Eye may be able to be
dosed at a frequency less than monthly” and the Phase 2 data make an 8-week dosing
schedule feasible. (Ex.1012, Regeneron (28-April-2008), 1). Lastly, the choice of
three monthly loading doses was not surprising given the disclosure in the VEGF
Trap-Eye VIEW references and the prevalence of that regimen n prior art antt-

VEGF studies {e.g., SUSTAIN; EXCITE; PrONTO; SAILOR; and PIER (all using
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three monthly loading doses, followed by extended dosing intervals);, Ex. 1002,
Albint 99 410-11).

To the extent Regeneron argues long-felt but unmet need, it will be unable to
establish a “need” or show that any such need was “long-felt.” By 2009, the claimed
dosing regimen was already publicly disclosed by Regeneron itself, and thus any
“unmet” need had already been fulfilled well before the "338 patent was filed.
{(Ex.1002, Albin1 §412).

Should Regeneron argue that any purported commercial success of EYLEA®
is pertinent to patentability, Regeneron will be unable to establish that such
purported commercial success is attributable to the claimed regimens. (Ex.1002,
Albini 9 413).

Petitioner reserves the right to more specifically respond to any assertions of
secondary considerations that Regeneron alleges during this proceeding.

X CONCLUSION.

The Challenged Claims are unpatentable in view of the prior art as set forth in

the Grounds asserted herein. Petitioner therefore requests that trial be mstituted and

the Challenged Claims cancelled.
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Regeneron Pharmaceuticals, Inc. (“Patent Owner” or “Regeneron”) submits
this preliminary response pursuant to 35 US.C. § 313 and 37 CFR. § 42107 to
Mylan Pharmaceuticals Inc.’s ("Petitioner’s” or “MP1’s™) request for infer partes
review {(“TPR”) of claims 1, 3-11, 13-14, 16-24 and 26 (*the Challenged Claims™)
of U.S. Patent No. 9,254,338 (“the "338 Patent,” Ex. 1001).

L INTRODUCTION

Petitioner is developing a biosimilar of EYLEA" and files this challenge to
mvalidate Regeneron’s “338 Patent, which covers the FDA-recommended dosing
regimen for EYLEAY. Petitioner’s challenge relies entirely on references
disclosing the design of Regeneron’s Phase 3 trials. But Petitioner fundamentally
ignores that there existed great uncertainty as to whether an extended, fixed dosing
regimen ((J8) would work until Regeneron’s Phase 3 clinical trial results showed
that it could. Petitioner also ignores that this same prospective dosing regimen
was before the Examiner during prosecution of the “338 Patent.

Before EYLEA®Y, the standard of care for treating angiogenic eye disorders
was monthly intravitreal injections of ranibizumab (Lucentis®), an antibody
fragment that binds Vascular Endothelial Growth Factor (“VEGF”), or monthly
off-label use of bevacizumab (Avastin®), an anti-VEGF antibody. The great
burden of monthly mtravitreal injections led to several attempts to decrease the
frequency of injections and physician monitoring. Ex. 1018, 1, and 9-10.

However, existing VEGF inhibitors were ineffective at maintaining vision when
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dosed on a fixed quarterly basis or on an “as-needed” (pro re nata) basis without
monthly monitoring vasits. Ex. 1018, 10; Ex. 1001, 1:55-59; Ex. 2003, 5. Indeed,
before the results of Regeneron’s pivotal Phase 3 trials, no one had demonstrated
that a longer-than-monthly fixed dosing regimen (e.g., eight weeks or longer)
could maintain, let alone improve, vision.

Regeneron’s Phase 3 clinical tnal results surprisingly demonstrated that
“remarkably similar improvement in vision and anatomic measures can be
achieved” with less frequent EYLEA® dosing as compared to monthly
ranibizumab mjections. Ex. 1018, 10. Having secured the data necessary to
support the gight-week extended dosing regimen of the mstant claims, Regeneron
obtained FDA approval for EYLEA® and was awarded the "338 Patent covering
its recommended dosing regimen. EYLEA™ s duration and ability to extend the
time between njections has made it a life-changing drug and revolutionmized the
treatment of angiogenic eve disorders. Given the long-felt need and repeated
faitures of others to reduce treatment burden and injection frequency, EYLEA®
has enjoyed great commercial sucgess.

The Petition should be denied for at least the following reasons:

First, Petitioner flouts the Board’s rules by circumventing word count lumits
and also by disregarding the particularity requirement of 35 U.S.C. § 312(A)X(3G),
presenting “catch-all” obviousness arguments that do not differentiate between

seven references and fifteen obviousness theories.
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Second, Petitioner’s challenges rely on substantially the same art that was
previously before the U.S. Patent & Trademark Office (“Office™) and considered
by the Examiner, yet Petitioner does not allege that the Examiner erred in a
manner material to the patentability of the Challenged Claims, warranting
discretionary denial under 35 U.S.C. §§ 325(d) and 314(a).

Third, Petitioner fails to demonstrate that 1ts cited references expressly or
inherently disclose the amino acid or nucleic acid sequence limitations of the
Challenged Claims. Petitioner argues that its cited art inherently discloses
atlibercept and its ammo acid and nucleic acid sequences through reference to
“VEGF Trap-Eye.” But Petitioner relies on inference to connect “VEGF Trap-
Eye” and “aflibercept™ that the prior art does not support, and the Federal Circuit
has repeatedly held that probabilities are insufficient for anticipation.

Fourth, Petitioner’s anticipation challenges also rely on an erroneous claim
construction that seeks to eliminate the efficacy requirements of the Challenged
Claims and Petitioner never shows that the “method of treating” and “tertiary
dose” limitations, which require efficacy, are disclosed either expressly or
inherently w its cited references.

Fifth, Petitioner relies on Regeneron’s Phase 2 clinical trial results for its
obviousness challenge. But that trial tested a different dosing regimen from that
claimed in the 338 Patent and failed to provide the skilled artisan with any

expectation of success — let alone a reasonable one — in practicing the claimed
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inventions. In fact, those clinical trial results showed just the opposite —that it
was not expected that VEGF Trap-Eve would be effective if dosed at eight-week
intervals. Petitioner also ignores that before the priority date, no one, including
Regeneron, had ever shown that a fixed eight-week {or longer) dosing regimen
could maintain, let alone improve, vision.
II. THE PETITION SHOULD BE REJECTED FOR

CIRCUMVENTING THE WORD LIMIT AND OBFUSCATING

ITS GROUNDS

A.  The Petition Violates the Word Limit

The Petition exceeds the 14,000-word imit (37 C.F.R. § 42.24(a)(1)(1)).
Despite certifying that the word count for ifs petition 1s 13,904 words (Pet., Cert.
of Compliance), the Petition’s word count includes only the typed words of the
Petition. The word count ignores words in images of text from the "338 Patent
specification, including a lengthy passage of text on which Petitioner
substantively relies for its arguments. See e.g., Pet., 12; see also Pet., 9,29, In
total, Petitioner fails to account for 224 words in text images in the Petition which,
when included, results in a word count of 14,128 words. Petitioner, thus,
disregards the Board’s rules, as evidenced by Petitioner’s use of the same tactic in
its Petition filed in IPR2021-00880. Paper 1. This is a reason to deny institution.
Trial Practice Guide (November 2019) at 40 (“Excessive words in figures,
drawings, or images, deleting spacing between words, or using excessive

acronyms or abbreviations for word phrases, in order to circumvent the rules on
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word count, may lead to a party’s brief not being considered.”); see Pi-Net fni 'l
inc. v, JPMorgan Chase & Co., 600 F. App’x 774 (Fed. Cir. 2015) {denying
request to file a corrected brief and dismissing appeal because appellant violated
word count).

The proper remedy here s to deny institution, thereby allowing Petitioner to
refile a petition that properly conforms with the Board’s word count rules. No
time bar precludes Petitioner from refiling a petition challenging the "338 Patent.

B.  The Petition Fails the Particularity Requirement

Despite exceeding the allowed word count, Petitioner still has not managed
to state, with particularity, the grounds on which the challenge to each claim is
based. Accordingly, the Petition presents an inefficient use of the Board’s time
and resources, as well as procedural unfairness to Regeneron.

A petition “may be constdered only if . . | the petition identifies, in writing
and with particularity, each claim challenged, the grounds on which the challenge
to each claim is based, and the evidence that supports the grounds for the
challenge to cach claim.” 35 U.S.C. § 312(a)(3); see ailso Adaptics Lid. v. Perfect
Co., IPR2018-01596, Paper 20 at 15-24 (Mar. 6, 2019) (informative). “[Tlhe
Board may consider whether a lack of particularity as to one or more of the
asserted grounds justifies denial of an entire petition.” /d. at 17. Furthermore, the
Office Patent Trial Practice Guide advises practitioners to “focus on concise, well-

organized, easy-to-follow arguments supported by readily identifiable evidence of
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record.” 77 Fed. Reg. 48756, 48763 (August 14, 2012).

Here, Petitioner does not satisty the particularity requirements under
§ 312(a)(3) for at least Ground 6 because the Petition suffers from the same
deficiencies identified by the Board in Adaptics. Specifically, Ground 615 a
“catch-all” ground that alleges that the Challenged Claims are obvious over seven
references under fifteen different theories:

1. Dixon;

b2

Dixon + the 758 Patent;

W2

Dixon + Dix;

4. Adis;

5. Adis + the *758 Patent;

6. Adis + Dix;

7. Regencron (8-May-2008);

8. Regeneron (8-May-2008) + the *758 Patent;
9. Regeneron (8-May-2008) + Dix;
10 NCT-795;

TI.NCT-795 + the 758 Patent;

12 NCT-795 + Dix;

13.NCT-377;

14 NCT-377 + the "758 Patent;
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15 NCT-377 + Dix.
See Pet., 62,

Petitioner asserts that five references (Dixon, Adis, Regeneron (8-May-
2008), NCT-795, and NCT-377) are interchangeable. Id. at 62 n.12. Petitioner
does not explain why all five are necessary for this obviousness ground, nor how
gach combination differs from the others. Rather, these five references are cited
for the disclosure of the same alleged feature. This is at odds with the Office’s
direction to “avoid submitting a repository of all the information that a judge
could possibly consider,” and inundates the Board with excessive references for
its consideration. 77 Fed. Reg. at 48763,

Furthermore, Petittoner only addresses Dixon 1n Ground 6 and relegates the
other four primary references and fifteen different obviousness theories to a
footnote. Pet., 62 n.12. This leaves the Board and Regeneron to fill in the gaps of
the Petition. Regeneron is at an unfair disadvantage of having o guess which
theories Petitioner will pursue, what evidence allegedly supports those theories,
and what purported motivations and reasonable expectation of success Petitioner
might advance were trial mstituted.

As each theory constitutes a distinct ground, Petitioner impermissibly shifts
the burden fo the Board and Regeneron to understand the multiphicity of
obviousness grounds presented. For at least the reasons above, Regeneron

respectfully requests denial of the petition under 35 U.S.C. § 314(a).
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. Janssen Pharmaceuticals, Inc. Is a Real Party-in-Interest

Petitioner also fails to identify the correct RPIs in ifs Petition. Petitioner
identifies Viatris Inc., Mylan Inc., Mvlan Pharmaceuticals Inc., Momenta
Pharmaceuticals, Inc., and Johnson & Johnson as real parties-in-interest to the
instant Petition. Pet., 4. Petitioner states “[n]o other parties exercised or could
have exercised control over this Petition; no other parties funded, directed and
conirolied this Petition.” /d. However, Regeneron understands from publicly
available documents that Janssen Pharmaceuticals, Inc. (“Janssen”) 1s a real party-
in~interest for the same reasons Mylan disclosed these other entities. Multiple
Johnson & Johnson press releases and Securities Exchange Commission filings
indicate that Janssen, a pharmaceutical company headquartered in Beerse,
Belgium, and owned by Johnson & Johnson, is managing the business and
operations of Momenta, generally, and the acquired Momenta pipeline of clinical
and pre-clinical assets, including a biosimilar to EYLEA™. Ex. 2004, 46 (“the
business and operations of Momenta will be managed as one of the Janssen
Pharmaceuticals Companies of Johnson & Johnson.”); see afso Ex. 2005; Ex.
2006.

While denial of institution is warranted here, if the Board grants institution,
it should require Petitioner to file updated mandatory disclosures identifving

Janssen as a real party-in-interest.

US 169983549727

Celltrion Exhibit 1014
Page 591



III. THE BOARD SHOULD DENY INSTITUTION UNDER
35 U.S.C. § 325(D)

The Board should exercise its discretion and deny institution under 35
U.S.C. § 325(d) because Petitioner rehies on substantially the same art that was
already considered by the Examiner during prosecution of the "338 Patent, and
fails to argue that the Examiner made any error material to the patentability of the
Challenged Claims in considering that art.

A,  Petitioner Mischaracterizes the Prosecution History of the >338
Patent and its Foreign Counterpart

Petitioner repeatedly and baselessly attempts to cast doubt on Regeneron’s
candor with the Office. Specifically, Petitioner incorrectly asserts that “none of
the numerous pre-2011 publications disclosing the VIEW1/VIEW?2 dosing
regimens . . . were submitted to or cited by the Examiner during prosecution.”
Pet., 27. This is incorrect. To the contrary, Regeneron’s VIEW /2 dosing
regimens were before the Examiner and considered during prosecution of the 338
Patent. On October 18, 2013, Regeneron presented a September 28, 2008,
Regeneron Press Release (79/28/2008 Press Release”) to the Office in an 1DS,
which was marked considered by the Examiner. Ex. 1017, 60 and 277. The

/28/2008 Press Release discloses the same VIEW1/2 prospective dosing regimen
that Petitioner relies on in Grounds 1-5 of its Petition. Ex. 2007, 1; see Section
LB, infra.

In addition, Petitioner asserts that Regeneron never cited art from EP-325

(the European counterpart to the “338 Patent) to the Examiner of the "338 Patent
9
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and suggests that this was the reason the "338 Patent issued, where its European
counterpart did not. Pet., 11. This 1s also false.

With only one exception!, all of the art cited in EP-325 was submitted to the
Office and considered by the Examiner in the prosecution of the "338 Patent or
applications that continued therefrom. Petitioner tnsinuates that Regeneron hid art
cited in third-party observations in EP-325 from the Office, but omits that the
third-party observations were not filed with the EPO until seven months affer
the "338 Patent issued. Ex. 1063, 214-371; 372-391. Even so, Regeneron
submitted the art cited i these third-party observations with the Office
continuing prosecution in multiple applications of the same family, all of which
were examined and allowed over such art. Moreover, Petitioner also ignores that
the HPO relied on disclosure af the clinical trial results from Regeneron’s Phase
3 VIEW 1/2 trials, less than a year before patent filing, to challenge novelty in EP-

325, Ex. 1063, 606-607. However, under U.S. Patent Law, such disclosure 1s not

' Annex 4, a November 30, 2010, Clinical Trials.gov archive of the VIEW 2 Study,
is the only third party-cited reference that does not appear on an IDS submitted
during prosecution of Patent No. 9,669,069, Ex. 1063, 665-668. Annex 4 1s

§ 102(a) art and s cumulative of a March 2008 VIEW 2 archive that was submitted
during prosecution of the "069 Patent, which issued from a continuation from

the *338 Patent. Ex. 2008.
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a bar to novelty, and all such disclosures were before the Office in continuing
prosecution. Thus, not only were references related to VIEWI1/VIEW?2 dosing
regimen provided to the Office, but the Examiner fully considered those
disclosures in allowing the "338 Patent.

B.  Because the Examiner Considered Substantially the Same Art
and Petitioner Does Not Allege Any Error, Institution Should
Be Denied

The Board applies a two-part framework to analyze discretionary dental
under § 325(d): “(1) whether the same or substantially the same art previously was
presented to the Office or whether the same or substantially the same arguments
previously were presented to the Otfice; and (2) if either condition of [the] first
part of the framework is satisfied, whether the petitioner has demonstrated that the
Office erred in a manner material to the patentability of challenged claims.”
Advanced Bionics, LLC v. MED-EL Elektromedizinische Gerate GmbH, IPR2019-
01469, 2020 WL 740292, at *3-4 (Feb. 13, 2020) (citing Becton, Dickinson & Co.
v. B. Braun Melsungen AG, IPR26G17-01586, Paper 8 (Dec. 15, 2017)).

1. The Examiner Considered Substantially the Same Art
{Becton, Dickinson ¥actors {a), (b}, and (d}))

The art relied upon in Petitioner’s Grounds 1s substantially the same as the
art presented to, and considered by, the Examiner during “338 Patent prosecution,

thus satisfying step one of the Advanced Bionics framework.
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a. Grounds 1-5

Central fo Petitioner’s Grounds 1-5 is that Dixon, Adis, the 5/8/08 Press
Release, NCT-795, and NCT-377 each purportedly discloses the prospective
VIEW1/2 dosing regimen. Pet., 27-36.

As discussed above, Regeneron presented a 9/28/2008 Press Release to the
Office in an IDS during prosecution of the 338 Patent, which was marked
considered by the Examiner. Ex. 1017, 60 and 277; Ex. 2007. As shown below,
the 9/28/08 Press Release discloses the same VIEW1/2 prospective dosing
regimen that Petitioner relies on in its Grounds 1-5. Ex. 2007, 1. Dixon, Adis.?

the 5/8/08 Press Release, NCT-795, and NCT-377 are essentially identical to the

disclosure of the 9/28/08 Press Release:

> While Adis discloses the administration of aflibercept, not VEGF Trap-Eve, (Ex.
1007, 263), Petitioner’s anticipation arguments purport that the POSA would have
understood “aflibercept” and “VEGF Trap-Eye” to be synonymous. Pet., 23,
Theretore, according to Petitioner’s characterization of aflibercept and “VEGF
Trap-Eve,” Adis contains essentially the same disclosure as the 9/28/08 Press

Release.
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|, ...VEGF
Trap-Eve [will
bel dosed 0.5

“[Phase 3]
will evaluate
the safety
and efficacy

“The non-~
inferiority,
[VIEWI] . ..
study will

VIEW?2 “will
evaluate the
safety and
efficacy of

“2.0 mg VEGF
Trap-Eye
administered
every 8 weeks

mg every 4 of VEGF gvaluate the VEGF Trap- {including one
weeks, 2 mg | Trap-Eye at | safety and Eyeat.. 2.0 |additional 2.0
every 4 doses of .. | efficacy of mg at an 8- mg dose at
weeks, or 2 2.0 mg at an | intravitreal week dosing week 4} durmg
mg every 8 8 week aflibercept interval, the first year.”
weeks dosing at.. . 2.0 mg |including one
{following interval at an 8-week | additional 2.0
three {following dosing mg dose at
monthly three interval . .. .7 | week four.”
doses)....” monthly

doses}).”

The Board has found that substantially the same prior art was previously

presented to the Office when the asserted references are cumulative of references

provided to the Examiner tnan IDS. NXP US4, Inc. v. Imping, inc., IPR2020-

00519, 2020 WL 4805424, at *3-5 (Aug. 17, 2020); Gardner Denver, Inc. v. Utex

Indus., Inc., IPR2020-00333, 2020 WL 4529832, at *5 (Aug. 5, 2020). Thus, the

Office was presented with art that was “substantially the same as” Dixon, Adis,

the 5/8/08 Press Release, NCT-795, and NCT-377 because Petitioner’s use of each

is cumulative of the 9/28/08 Press Release.

Petitioner has not identified any material differences between the asserted

art and the 9/28/08 Press Release. When a petitioner fails to identify any specific
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differences between the asserted art and previously considered art, the Board has
properly concluded that the asserted art is cumulative of art that was previously
submitted to the Office. See NXP US4, 2020 WL 4805424, at *4-5.
b. Ground 6

In Groand 6, Petitioner argues that Dixon’s disclosure of “positive Phase 11
trial data,” i.e., the results of Regeneron’s CLEAR-IT 2 trial, would have provided
the POSA with a reasonable expectation of success. Pet., 64. However, as shown
below, the 9/28/08 Press Release that Regeneron disclosed to the Office in an IDS

discloses the same CLEAR-IT 2 clinical trial results as Dixon:

T'wo groups inifially received monthly | “Two groups wnitially received monthly

doses of 0.5 or 2.0 milligrams (mg) of
VEGF Trap-Eve (at weeks 0, 4, 8, and
2y and three groups received quarterly
doses 0f 0.5, 2.0, or 4.0 mg of VEGF
Trap-Eve (at baseline and week 12).”

doses of 0.5 or 2.0 milhigrams (mg) of
VEGF Trap-Eve (at weeks 0, 4, 8, and
2} and three groups received quarterly
doses of 0.5, 2.0, or 4.0 mg of VEGF
Trap-Eve (at basehine and week 12}

In addition, Petitioner argues that the *758 Patent (Ex. 1010) and Dix (Ex.
1033) each purportedly “disclosef] the VEGF Trap-Eve sequence and domain
architecture.” Pet., 63. But substantially the same disclosures as set forth in both
of those references were presented to the Examiner during prosecution of the 338
Patent.

When a continuation-in~-part of an asserted reference (1) includes the same

disclosure as the disclosure in the asserted reference apon which the Petitioner
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relies, and (2) was provided to the Examiner in an IDS, the Board has determined
that substantially the same reference was presented to the Otfice. Boragen, fnc. v.
Svngenta Participations AG, IPR2020-00124, 2020 WL 2206972, at ¥§ (May 5,
2020). Here, Regeneron provided a continuation-in-part of the "758 Patent, U.S.
Patent App. No. 2006/0058234 (Ex. 2009) (“the "234 Application™), to the Office
in an 1DS, and the Examiner marked it considered during prosecution. Ex. 1017,
66 and 112, The *234 Application contains the same amino acid sequence that
Petitioner identifies as the VEGF Trap-Eve sequence in the 758 Patent. Compare
Ex. 2009, SEQ ID No. 7 with Ex. 1010, Figs. 24A-C. Accordingly, the 758
Patent 1s substantially the same as the "234 Application, which was considered by
the Examiner during original prosecution.

Likewise, the Dix reference 1s also cumulative of the “234 Application.
Petitioner asserts that Dix discloses the amino acid sequence of “VEGF Trap-
Eve.” Pet,, 63. Asnoted above, the 234 Application discloses the identical
sequence. Compare Ex. 2009, SEQ ID NO. 7 with Ex. 1033, SEQ ID NO. 3.
Thus, although Dix was not previously presented to the Office, it is camulative of
the "234 Application that the Exammer considered during prosecution of the "338
Patent.

Thus, the Otffice was previously presented with “substantially the same™ art

as the 758 Patent and Dix. See e.g., NXP US4, 2020 WL 4805424, at *4-5.
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2. Petitioner Fails to Argue that the Examiner Erved in a
Manner Material to Patentability (Becton, Dickinson
Factors (¢), (e}, and (f}}

Because substantially the same art was previously presented to the Office,
Petitioner must show that the Office erred in a manner material to the patentability
of the Challenged Claims. “An example of a material error may include
misapprehending or overlooking specific teachings of the relevant prior art where
those teachings impact patentability of the challenged claims.” Advanced Bionics,
2020 WL 740292, at *3 n.9. “If reasonable minds can disagree regarding the
purported treatment of the art or arguments, it cannot be said that the Office erred
m a manner material to patentability.” /d. at *3.

Petitioner never once alleges that the Examiner commaitted any error;
indeed, the word “error” does not appear anywhere in the Petition. Nor does
Petitioner allege that the Examiner overlooked or misapprehended something
during prosecution. The Boeard has repeatedly determined that failure to allege
material error 1s a sufficient basis to determine that a petitioner did not carry its
burden as to step two. F.g., ABS Global, Inc. v. Cytonome/ST, LLC, IPR2021-
00306, Paper 13 at 13-14 (Jun. 7, 2021) (*[W}here Petitioner has made no
allegation of material error beyond the allegation that the Examiner did not apply
the [asserted] reference and has not pointed out any specific disclosure from {the
asserted reference] that was overlooked by the Office, we agree with Patent

Owner that Petitioner fails to demonstrate material error.”); Sony Interactive Int.
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LLC v. Terminal Reality, Inc., IPR2020-00711, 2020 WL 6065188, at *5 (Oct. 13,
2020) ("Sony {Petitioner] was provided the opportunity to provide explanation [of
material error], but Sony was silent in this regard. ... Accordingly, Becton,
Dickinson Factor (e) favors exercising our discretion to deny tnstitution.”).
Because substantially the same art was previously presented to the Office
and was considered by the Examiner, and Petitioner fails to demonstrate that the
Examiner committed an error material to the patentability of the Challenged
Claims, the Board should exercise its discretion and deny institution under
§ 325(d). See Dynatemp Int’l, Inc. v. R 4214 LLC d'b/a Choice Refrigerants,
IPR2020-01660, Paper 15, 20-26 (Apr. 20, 2021) (1nstitution denied where seven
of eight asserted references were cumulative of previously presented reference and
petitioner did not identify or sufficiently explain material error).
IV. THE BOARD SHOULD DENY INSTITUTION BECAUSE
PETITIONER FAILS TO MAKE ITS THRESHOLD SHOWING

THAT AT LEAST ONE CHALLENGED CLAIM IS
UNPATENTABLE

For the reasons discussed below, Petitioner fails to “demonstrate that there
is a reasonablie likelihood that at Teast 1 of the” 338 Patent claims is unpatentable
for Grounds 1 through 6, and thus, denial of the petition is warranted. 35 US.C.

§ 314(a).
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A, Grounds 1, 3-5; Petitioner Fails to Demonstrate that “VEGEF
Trap-Eye” Was Known in the Art to Correspond to SEQ ID
NO: 2 or SEQ ID NG

Petitioner asserts that Dixon {(Ground 1), Regeneron (8-May-2008) (Ground
3), NCT-795 (Ground 4) and NCT-377 (Ground 5) anticipate the Challenged
Claims. Anticipation requires “each and every clatm limitation [to be] found
either expressly or inherently in a single prior art reference.” King Pharns. Inc. v.
Fon Labs, Inc., 616 F.3d 1267, 1274 (Fed. Cir. 2010) {(quotations omitted).
Petitioner’s anticipation argument relies on its unproven assumption that
“VEGF Trap-Eye” was known in the art to possess the same amino acid sequence
as aflibercept. However, none of Petitioner’s cited references discloses the amino
acid sequence of “VEGF Trap-Eye.” To show inherent anticipation of the amino
acid and nucleic acid Limitations of claims 1 and 14, respectively, Petitioner must
establish that the amino acid sequence of “VEGF Trap-Eye” was known to be the
same as the amino acid sequence of aflibercept. Petitioner’s anticipation
argument should be rejected because Petitioner fails to establish that “VEGF Trap-
Eye” was known 1n the art to have the amino acid sequence of SEQ ID NO:2 or be
gncoded by the nuclete acid sequence of SEQ D NO: 1.
1. Petitioner Fails to Establish that “VEGF Trap-Eye” Was
Known in the Art to Comprise SEQ ID NO: 2 (Claims 1,
3-11, and 13)
Claim 1 and 1ts dependent claims require the admimistration of a VEGF

antagonist comprising amino acids 27-457 of SEQ 1D NO:2. Ex. 1001, 23:12-17.
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Since none of the cited references disclose any sequence information for “VEGF
Trap-Eye,” Petitioner argues that the “express disclosure of VEGF Trap-Eye thus
anticipates,” because “amino acid and structural information for VEGF Trap-
Eye ... was well-known and widely published to skilled artisans.” Pet., 40-41.

But Petitioner has not identified any prior art that disclosed the amino acid
sequence or nucleic acid sequence for “VEGF Trap-Eye.” Specifically, Grounds 1
and 3-5 rely on Dixon, Regeneron (8-May-2008), NCT-795 and NCT-377,
respectively. The full extent of Dixon’s disclosure regarding “VEGF Trap-Eye” is
that “VEGF Trap-Evye” 1s “a fusion protein of binding domatns of VEGF
receptors-1 and -2 attached the Fc fragment of human IgG.” Ex. 1006, 1576.
Nothing more is provided that would allow the POSA to differentiate Dixon’s
“VEGF Trap-Eye” from any other proteins comprising an hVEGF-R1 domain 2,
hVEGF-R2 domain 3, and a human Fc region. Notably, Dixon does not specify
which amino acids of the VEGF receptor-1 or receptor-2 domains comprise
“VEGF Trap-Eye.” Dixon also does not say that “VEGF Trap-Eye” and
atlibercept have the same amino acid sequence, but only that “VEGF Trap-Eye”
and aflibercept (the oncology product) share a “molecular structure.” Ex. 1006,
1575, As explained below, this is not a disclosure of VEGF Trap-Eye’s amino
acid sequence.

Regeneron {8-May-2008) reports on the initiation of VIEW1/2 clinical trials

for “evaluating VEGF Trap-Eye for the treatment of the neovascular from of Age-
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related Macular Degeneration (wet AMD).” Ex. 1013, 1. Regeneron (8-May-
2008) refers exclusively to administration of “VEGF Trap-Eye” and provides only
that “VEGF Trap-Eve” “is a fully human, soluble VEGF receptor fusion protein
that binds all forms of VEGF-A along with the related placental growth factor
(PIGF) and VEGF-B.” Id. at 2. This reference thus does not disclose an amino
acid sequence for VEGF Trap-Evye.

NCT-795 and NCT-377 retlect historical changes for VIEW1/2 clinical
trials as posted on clinicaltrials.gov. Ex. 1014, 3; Ex. 1015, 3. Both NCT-795 and
NCT-377 state that “2.0 mg VEGF Trap-Eye [was] administered every 8 weeks
(including one additional 2.0 mg dose at Week 4) during the first year.” Ex. 1014,
8; Ex. 1015, 6 {emphasis added). Neither NCT-795 nor NCT-377 provides any
information regarding the amino acid sequence of “VEGF Trap” or “VEGF Trap-
Eye’

Based largely on Dixon’s disclosure that “VEGF Trap-Eye and aflibercept
{(the oncology product) have the same molecular structure,” Petitioner argues that
“VEGF Trap-Eye” would be understood to refer to aflibercept — and to only
aflibercept — and that aflibercept’s amino acid sequence was well-known. Pet.,
40-41 (gquoting Ex. 1006, 1576-1575). However, Petitioner ignores evidence that
the POSA wounld #nof have understood that VEGF Trap-Eye and aflibercept
necessarily have the same amimo acid sequence, such as the evidence discussed

below showing different reported molecular weights for VEGF Trap-Eye and
20
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aflibercept, and inconsistent descriptions of “VEGF Trap,” “VEGF Trap-Eye™ and
“aflibercept” in the art. Consequently, Petitioner fails to satisfy its burden to show
that, as of January 2011, the POSA would have known that the amino acid
sequence of “VEGF Trap-Eye” was necessarily the same as the amino acid
sequence of aflibercept and, as a result, that SEQ 1D NO:2 was inherently
disclosed by Dixon.

Petitioner’s burden to show inherent anticipation s exacting, and Petitioner
does not come close to meeting it here. The prior art’s use of the term “VEGF
Trap-Eye” was inconsistent, and Petitioner fails to show a clear or uniform
understanding that “VEGF Trap-Eye” was just another name for “aflibercept” in
the art. Continental Can Co. USA v. Monsanto Co., 948 F.2d 1264, 1268 (Fed.
Cir. 1991) (To establish inherency, the extrinsic evidence “must make clear that
the missing descriptive matter s necessarily present ... and that it would be so
recognized by persons of ordinary skill.”) (emphasis added).

a. Petitioner and Its Expert Repeatedly Equate
“Aflibercept” with All Variations of “VEGF Trap”

Petitioner relies on the disclosure of “VEGF Trap-Eye” as anticipating the
claimed sequence information, but as shown above, identifies no amino acid
sequence information for “VEGF Trap-Eye.”

Petitioner relies heavily on a statement in Dixon that “VEGF Trap-Eye” and
athibercept (the oncology product) share a “molecular structure.” Ex. 1006, 1575.
But Dixon does not state that “VEGF Trap-Eye” and aflibercept have an identical

21
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amino acid sequence. And Petitioner provides no evidence that the POSA would
understand a shared “molecular structure” to indicate an 1dentical amino acid
sequence.’ Indeed, in the immediately preceding paragraph, Dixon discloses that:
“Structurally, VEGF Trap-Eye 15 a fusion protein of key binding domains of
human VEGFR-1 and -2 combined with a human IgG Fe fragment (Fig. 1).7 Ex.
1006, 1575, Dixon’s Figure 1 shows a stylized version of VEGF receptors 1 and 2
and the binding domains that lead to the creation of a VEGF Trap molecule. /d. at
1576. Thus, Dixon itself suggests that the “molecular structure” of VEGF Trap-
Eve may refer to a more general selection and arrangement of receptor binding
domains and an Fc region, not a precise amino acid, or nucleic acid sequence.
(Given the absence of any sequence disclosure in Dixon, Petitioner tries to
connect the dots by arguing that “VEGF Trap-Eye” and aflibercept were different
names for the very same protem: “Aflibercept, VEGF Trap, VEGF Trap-Eve,
VEGF-Traprirz, and AVEQO035 are simply different names for the same

molecule” Pet., 23 (emphasis added); Ex. 1002, §18. However, by equating

? A protein molecule has multiple levels of “structure”: primary (the amino acid
sequence), secondary (spatial arrangement of adjacent amino acid residues),
tertiary (overall three-dimensional structure), and quaternary (arrangement of

several protem chains or subunits). Ex. 2010, 15-16.
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“VEGF Trap Eye” with all variations of “VEGF Trap” nomenclature, including
VEGF Trap names that were known 1n the art to refer to a genus of proteins,
Petitioner and Dr. Albini only underscore the uncertainty confronting the POSA
regarding the identity and sequence of “VEGF Trap-Eye.”

Not only does Petitioner fail to meet its burden, but it also fails to consider
evidence that would signal to the POSA that “VEGF Trap-Eve” was used to
describe many different fusion proteins. For example, “VEGF Trap” was known
it the art to encompass a genus of engineered fusion proteins, each having a
different amino acid sequence. Holash 2002 er al. describes several different
Regeneron-developed VEGF-Traps (e.g., VEGF Trapparewa, VEGF-Trapagi,
VEGF-Trapas2, VEGF Trapriry). Ex. 1004, 11394, Notably, Holash never uses
the term “VEGF Trap-Eye” (or aflibercept) for any of the VEGF Trap fusion
proteins it describes. And none of VEGF Trappaenw, VEGF-Trapas:, VEGF-
Trapas: satisfies the sequence limitation of the Challenged Claims. Thus, the
POSA would have known of numercus Regeneron “VEGF-Trap” molecules,
including many that do not comprise SEQ ID NO:2.

To succeed on its inherency theory, Petitioner must establish that “VEGF
Trap-Eye” as disclosed by Dixon and understood by the POSA as of the priority

date necessarily referred to a single protein (atlibercept) having the amino acid
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sequence of SEQ ID NO:2.* Yet Petitioner equates “VEGF Trap-Eye” with
various names that connoted an entire class of molecules. Petitioner has not and
cannot e¢stablish that the POSA understood that “VEGF Trap-Eye” necessarily
possessed the same amino acid sequence as aflibercept.
b. Petitioner Fails to Address Uncertainty in the Art
as to the Amino Acid Sequence of “VEGF Trap-
Eye”

As of the priority date, the POSA would have been aware of inconsistent
reports 1o the literature regarding the molecular weight of “VEGF Trap-Eye.” For
example, a 2009 publication reports that “VEGF Trap-Eyel’¥ is a 110-kDa
recombinant protein,” while a 2010 publication reports that “VEGF Trap-Eye

{Regeneron Inc.) is a 115-kDa recombinant fusion protein.” Ex. 1075, 403; see

* Petitioner also relies on Regeneron’s PTE Application (Ex. 1024), filed nearly a
year after the prionity date, to try to connect “VEGF Trap-Eye” to “aflibercept”
(Pet., 24), but the meaning of “VEGF Trap-Eye” must be understood as the POSA
would view the term as of the priority date without reference to how the term may
have later changed. See Schering Corp. v. Amgen Inc., 222 F.3d 1347, 1354 (Fed.
Cir. 2000) (holding a term 1s to be understood based on knowledge n the art as of
the priority date, even if it later acquires a different meaning). Accordingly, the
meaning of the term “VEGF Trap-Eye” must encompass all possible molecules to
which that term referred as of the priornity date.
24
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also Ex. 2011, 667 (“VEGF Trap, a 118 kDa soluble protein...”), ¢f. Ex. 2012,
49 and Ex. 2013, 144 (“"VEGF Trap is a 115 kDa recombinant fusion protein....”)
(emphases added).

Conversely, the molecular weight of aflibercept was routinely reported as
115 kDa. See e.g., Ex. 2014, 596 (.. aflibercept is a soluble fusion protein ... Iis
molecular weight is 775 kDa. .. 7); Ex. 2015, [0003] and [0010] (explaining that
“VEGF Trap” 1s a chimeric protein with several embodiments and “has a
molecular weight which 1s substantially less than that of Avastin (115 kDa for
aflibercepi versus 160 kDa for Avastin}....”) (emphases added).

The POSA would have understood that differences in protein molecular
weights can reflect differences in the amino acid sequences of the proteins.
Spectfically, 5,000 Da could eqguate to a sequence difference of ~42 amino acids
(the average molecular weight of an amino acid 1s ~110-118 Da). Ex. 2016, 1272;
Ex. 2017, 11. Thus, 1n hight of a difference of 5,000 Da in the reported molecular
weights of “VEGF Trap-Eye,” the POSA may have understood the term to refer to
a family of fusion proteins with different amino acid sequences having molecular
weights 1 the range of 110-115 kDa. Or the POSA may have understood “VEGF
Trap-Eye” to refer to two “VEGF Trap” fusion proteins with different amimo acid
sequences, one weighing 110 kDa and the other weighing 115 kDa. Or,
alternatively, the POSA may have understood “VEGF Trap-Eye” to referto a

single protein amino acid sequence, such as the sequence of aflibercept or that of
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another protein the class of VEGF Traps. The Petition, however, 18 devoid of
evidence indicating how the POSA would have understood these varying prior art
disclosures regarding the identity of the term “VEGF Trap-Eye.”

In view of this conflicting prior art, Petitioner fails to establish that the term
“VEGF Trap-Eve” was known to necessarily refer to aflibercept, and to comprise
the amino acid sequence of SEQ 1D NO:2. Consequently, Petitioner fails to show
that its cited art anticipates claims 1, 3-11, and 13.

2. Petitioner Fails to Establish that “VEGF Trap-Eye” Was
Known in the Art to Be Encoded by SEQ ID NO:1

Claim 14 and its dependent claims require that the VEGF antagonist is a
receptor-based chimeric molecule encoded by the nuclete acid sequence of SEQ
D NG:1. Ex. 1001, 24:13-15. Petitioner argues that “[iike the ammo acid
sequence, the nucleotide sequence for VEGF Trap-Eve was disclosed in the prior
art and well known to skilled artisans.” Pet., 41 (citing Ex. 1002, 9§147-150).
Yet, neither the amino acid sequence nor nucleic acid sequence of “VEGF Trap-
Eye” 1s expressly disclosed in Petitioner’s cited art. Morcover, because Petitioner
fails to establish that “VEGF Trap-Eye” necessarily has the amino acid sequence
of aflibercept, it also fails to show that “VEGF Trap-Eye” s necessarnily encoded
by the nucleic acid sequence of SEQ ID. NO:1.

Petitioner and its expert Dr. Albini argue that “the sequence aspect of clam

14 was widely published in the prior art” based on Dixon (Ex. 1006), the "758
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patent (Ex. 1010), Dix (Ex. 1033), and the *095 patent (Ex. 1039).° Ex. 1002,
9149. However, none of these references discloses the nucleic acid sequence of
“VEGF Trap-Eye.”

Dixon does not disclose any nucleic acid sequence information, let alone
the nucleic acid sequence for “VEGF Trap-Eye.” Dixon’s generic disclosures of
“VEGF Trap-Eye” or aflibercept, without correlating those terms to SEQ 1D
NO:1, 1s mnsufficient.

Likewise, Petitioner fails to show that the nucleic acid sequences disclosed
in the “738 Patent, Dix, and the “0935 Patent were known by the POSA to
correspond to either “VEGF Trap-Eye” or “aflibercept.” The *758 Patent
discloses VEGF-binding construct sequences. Ex. 1010, 10:153-17 ("FIG. 24A-
24C. Nucleotide (SEQ ID NO:15) and deduced amino acid sequence (SEQ ID
NO:16) of the modified Flt] receptor termed VEGFRIR2-FcACI{a).”). But
the “758 Patent does not correlate these disclosed nucleic acid sequences to the
terms “VEGF Trap-Eye” or “atlibercept.” Dix also discloses nucleic acid
sequences of “VEGF trap proteins” or “VEGF antagonist” fusion proteins but
never identifies these proteins as “VEGF Trap-Eve™ or “afhibercept.” Ex. 1033,

[00131-]00141, [0030]. Likewise, the 095 Patent never equates any of its

> Dr. Albini also cites to Exs. 1007 and 1021 that do not include any sequence
information. Ex. 1002, 9149,
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disclosed nucleic acid sequences with “VEGF Trap-Eve” or “aflibercept.”

The mere possibility that “VEGF Trap-Eye” or “aflibercept” could
comprise a nucleic acid sequence meeting the limitation of claim 14 1s insufficient
to demonstrate inherency for anticipation. See Amgen, Inc. v. Alexion Pharms.,
Ine., IPR2019-00739, Paper 15, at 24-25 (Aug. 30, 2019) (rejecting wherent
anticipation where “eculizumab” referred to at least two different proteins in the
prior art, including the unclaimed “Thomas Ig(G4 1sotype eculizumab™).

B,  Ground 2: Petitioner Fails to Demonstrate that There Is a
Reasonable Likelihoed that at Least One of the Challenged
Clams Is Anticipated by Adis

Petitioner fails to show that there is a reasonable likelthood that at least one
Challenged Claim is unpatentable for anticipation based on Adis. To anticipate, a
reference “must not only disclose all elements of the claims within the four
corners of the document, but must also disclose those elements arranged as in the
claim.” Ner MoneyiN, Inc. v. VeriSign, Inc., 545 F.3d 1359, 1369 (Fed. Cir. 2008)
{(internal quotations omitted).

Petitioner relies on two passages in Adis, regarding the prospective
VIEW1/2 trials, as disclosing the claimed dosing regimen. Pet., 45-46. For
VIEW 1, Petitioner relies on the following passage:

[Study will evaluate the safety and efficacy of intravitreal
aflibercept at doses of 0.5 mg and 2.0 mg administered at 4-week

dosing intervals, and 2.0 mg at an 8-week dosing mterval,

compared with 0.5 mg ranibizumab administered every 4 weeks.
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Ex. 10607, 263,

This passage does nof disclose the clarmed regimen of an initial dose
followed by one or more secondary doses 2 to 4 weeks after the preceding dose,
followed by tertiary doses every 8 weeks. To be clear, Adis’s description of
VIEW 1 makes no mention of an initial dose or secondary doses preceding an §-
week dosing mterval.

For VIEW 2, Petitioner relies on the following passage:

This study will evaluate the safety and efficacy of aflibercept at
0.5 mg and 2.0 mg administered at 4-week intervals and 2.0 mg at

an 8-week dosing interval, including one additional 2.0 mg dose

at week 4.
Ex. 1007, 263 (emphasis added).
But Adis’s description of VIEW 2 does not specity which of these three
study arms receives the “one additional 2.0 mg dose at week 4.7 Petitioner and its
expert use hindsight to interpret this passage to arrive at the claimed regimen.

Janssen Pharms., Inc. v. Watson Lab’ys, Inc., C A No, 88351

Cy, 2012 WL
3990221, at *6-10 (D.N.J. Sept. 11, 2012) (“There 1s no legal basis for rewriting
the prior art to create a hindsight anticipation.”). But the language of Adis is
unclear, and this passage could be interpreted by the POSA to mean several
different possible regimens, including (1) 0.5 mg administered at 4-week dosing
intervals with an additional 2.0 mg dose at week 4; (2) 2.0 mg administered at 4-

week dosing intervals, with an additional 2.0 mg dose at week 4; or (3) 2.0 mg at
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an 8-week dosing interval with an additional 2.0 mg dose at week 4. It is also
possible that the POSA would have concluded that Adis’s description of VIEW 2,
which 1s inconsistent with Adis’s description of the VIEW 1 dosing regimen, was
simply tncorrect. Consequently, Petitioner fails to show that the disclosures in
Adis are arranged as in the Challenged Claims of the “338 Patent.
C.  Grounds 1-5; Petitioner Fails to Establish Any of Its

References Disclose a “Method of Treating” and “Tertiary

Dose”

None of Petitioner’s cited references expressly discloses the required
efficacy limitations. Nor could they, as each reference discloses a prospective
study that had not yet occuired.® See e.g.. Ex. 1006, 1576 {The Phase 3 study
“wif{ evaluate the safety and efficacy of intravitreal VEGF Trap-Evye at doses of
0.5 and 2.0 mg admunistered at 4-week dosmg intervals and 2.0 mg at an 8 week
dosing interval (following three monthly doses})...”) (emphasis added).

Unable to show these limitations in the art, Petitioner argues alternatively
that: (1) the Challenged Clanmns require no efficacy; or (2) the required efficacy is

inherent to the disclosed prospective dosing regimen. Neither argument succeeds.

¢ At the time of publication of each reference relied on by Petitioner for
anticipation, testing i the VIEW trials was incomplete and the results were
unknown. See, e.g., Ex. 1006, 1577
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1. Claim Construction

Petitioner’s proposed claim construction is so divorced from the "338
Patent’s claims, specification, and prosecution history, that it renders the treatment
of the “method of treating” claims meaningless. Without the requirement of an
efficacious method of treating, as Petitioner proposes, the Challenged Claims
would cover administering a VEGF antagonist fusion protein to individuals with
any disease, or even no disease at all. It would also cover administering such
minute quantities of the fusion protein — in sub-nanogram quantities, for example
— that no POSA would understand to constitute a “method of treating.”

The claim language and intrinsic record make two things abundantly clear:
(1) the claimed methods of treatment are for people suffering from an angiogenic
eve disorder; and (2) the claimed dosing regimens were a significant advance over
existing therapies because they enabled less frequent dosing while maintaining a
high degree of therapeutic efficacy. Petitioner does not dispute either point.
Instead, it offers various (erroneous) reasons to ignore this unambiguous tntrinsic
evidence. For the reasons explained below, Regeneron’s constructions should be

adopted.”

7 Petitioner proposes constructions for (1) “4 weeks” and “Pro re Nata (PRN)”; and
(2) “VEGFR1 Component,” “VEGFR2 Component™ and the “Multimerization
Component.” Pet., 16-17. Regeneron does not advance claim construction
positions for these terms because construction of these terms 18 not necessary to

31

US 169983549727

Celltrion Exhibit 1014
Page 614



a. The Preambie of the Independent Claims Is a
Limitation of the Claim

The preamble of claims 1 and 14 — “A method for treating an angiogenic
eye disorder in a patient” — 1s limiting because it (1) imparts meaning to the
clatms and (2) provides the antecedent basis for the term “patient” 1n the body of
the independent claims and the types of angiogenic eve disorders specified in the
body of the dependent claims.

The preamble is not merely a statement of intended results but, as evidenced
by the specification, gives life and meaning to the claims. See, e.g., Griffinv.
Bertina, 285 F.3d 1029, 1033 (Fed. Cir. 2002). The preamble sets forth the
essence of the claimed imvention — “treat{ment] [of] an angiogenic eye disorder
in a patient.” Ex. 1001, claims 1, 14; see also Ex. 1001, Abstract (“The present
invention provides methods for treating angiogenic eye disorders ..., id. at 2:3-

22 (same); Griffin, 285 F.3d at 1033 (construing preambie that recites a “method

resolve the arguments presented in this preliminary response. Nidec Motor Corp.
v. Zhongshan Broad Ocean Motor Co., 868 F.3d 1013, 1017 (Fed. Cir. 2017)
{providing claim construction only “to the extent necessary to resolve the
controversy.”). Likewise, Petitioner argues that Regeneron “ignores construing
‘initial” and ‘secondary”” doses. See Pet., 15. Because the terms “mitial” and
“secondary” need not be construed to resolve Petitioner’s grounds, if is

unnecessary to construe them here. Nidec, 868 F.3d at 1017,
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for diagnosing” as limiting because “[diagnosis is ... the essence of thie]
mvention; 1ts appearance in the count gives ‘life and meaning’ to the mampulative
steps”). Without imiting the claim to treating patients, the remaining steps of the
claim become a meaningless exercise in administering a drug to a person who may
have no need whatsoever for the treatment.

The specification confirms what the explicit language of the preamble
dictates — that treatment of an angiogenic eve disorder is the entire purpose of the
claimed invention: “the invention relates to the administration of VEGF
antagonists (o freaf eve disorder caused by or associated with angiogenesis. Ex.
1001, 1:18-21 (emphasis added); see also id., 1:63-66 (“The present mnvention
provides methods for freating angiogenic eye disorders.”) (emphasis added), id.,
3:19-20 (same), id., 7:15-19 (same). Thus, Petitioner 1s wrong to assert that
“Injothing in the mtrinsic record here suggests” that the preamble is hmiting. Pet.
18. To the contrary, the Federal Circuit has routinely held that descriptions of
“the present invention” such as these are limiting. See, e.g., Regents of Univ. of
Minn. v. AGA Med. Corp., 717 ¥.3d 929, 936 (Fed. Cir. 2013); see also Fon-Net
LPv. Flagstar Bancorp, 653 F.3d 1314, 1322 (Fed. Cir. 201 1), C R Bard, Inc. v.
U.S. Surgical Corp., 388 F.3d 858, 864 (Fed. Cir. 2004). The Federal Circuit also
looks to a patent’s title and abstract to inform claim construction. See, e.g., Forest
Lab’ys, LLC v. Sigmapharm Lab’ys, LLC, 918 F.3d 928, 933 (Fed. Cir. 2019)

(title), UltimatePoinier, 1..1.C. v. Nintendo Co., 816 F 3d 816, 823 (Fed. Cir.
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2016) (title), Hill-Rom Co. v. Kinetic Concepts, Inc., 209 F.3d 1337, 1341 & n.*
(Fed. Cir. 2000) (abstract, collecting cases). Both the "338 Patent’s title and
abstract explicitly reference treatment, confirming Regeneron’s interpretation of
the claims. Ex. 1001 at 1 (Title, “Use of a VEGF Antagonist to Treat Angiogenic

Disorders™); id. (Abstract, “The present tnvention provides methods for treating

angiogenic eye disorders . . . . The methods of the present invention are useful for
the treatment of angiogenic eye disorders . . . .7}

Enforcing the preamble limitation grounds the claims in this clear utility —
treating subjects suffering from angiogenic eye disorders. See, e.g., Boehringer
Ingelheim Vetmedica, Inc. v. Schering-Plough Corp., 320 F.3d 1339, 1345 (Fed.
Cir. 2003) (construing the preamble as limiting because without the preamble,
“the claimed method reduces to nothing more than a process ... whose absence of
fathomable utility™ 1s “nothing but an academic exercise.”); £.7 Du Pont de
Nemours & Co. v. Monsanto Tech. LLC, IPR2014-00333, 2014 WL 3507803, at
#4-5 (July 11, 2014) (construing the preamble as limiting because the POSA
“would not understand the utility of the process” “without construing the preamble
language of the clamm as hmiting”™). Thus, the preamble makes clear that the
recited dosing regimen must freqf a patient with an angiogenic eve disorder.

Also, the preamble of claims 1 and 14 {which recites “a patient” and “an
angiogenic eye disorder”) provides an antecedent basis for “the patient” who is

treated and for the “angiogenic eye disorders” that are specified in dependent
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clatms 6, 7, 18, and 20. The method comprises “sequentially administering fo the
patient” doses of VEGF antagomist in order to treat an angiogenic eye disorder.
Ex. 1001, claims 1, 14 (emphasis added). This “sequentially administering” step
depends upon the preamble. Without the preamble, it would be unclear who is
recetving sequentially admunistered doses, i.e., being treated for an angiogenic eye
disorder. The MPEP and case law confirm that the use of the indefinite article “a”
in the preamble is a signal that it serves as the antecedent basis for the reference to
the same object in the body when preceded by the definite article “the.” MPEP §
2173.05(ey, Baldwin Graphic Sys., Inc. v. Siebert, Inc., 512 F 3d 1338, 1342 (Fed.
Cir. 2008).

Likewise, claims 6, 7, 18, and 20 that recite the particular “angiogenic eve
disorder{s]” to be treated rely on the preamble for their antecedent basis. See id
atclaims 6, 7, 18, and 20. Because the preamble provides an antecedent basis on
which other claim limitations rely, it 1s a positive limitation of the claims. See,
e.g., Sanofi Mature [P v. Mylan Lab’ys Ltd 757 F. App’x 988, 993 (Fed. Cir.
2019) (finding the preamble — “a method of increasing survival” — to be limiting
because it provides an antecedent basis for which a later limitation — “a patient in
need thereof” — relied); Rapoport v. Dement, 254 F 3d 1033, 1059 (Fed. Cir.
2001) (finding preamble limiting because otherwise “the phrase ‘to a patient in
need of such treatment’ would not have a proper antecedent basis”™);, Gilead Scis,

Inc. v, United States, IPR2019-01455, Paper 16 at 24 (Feb. 3, 2020) (finding
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preamble provides information about the body of the ¢laim because “an
mmunodeficiency retrovirus™ provides an antecedent basis for language in the
claim body — “the immunodeficiency retrovirus™). Thus, contrary to Petitioner’s
bald assertion (Pet., 20}, the terms “patient” and “angiogenic eve disorder” find
antecedent basis in the preamble.

b. The Preamble Reflects the Efficacy Required by
the Body of the Claim

The preamble requires that the recited method steps produce an effective
method of treatment. As discussed above, this construction 1s supported by the
intrinsic record. 1t is also supported by the body of the claim itself. Claims 1 and
14 require the sequential administration of an mitial dose, secondary doses, and
one or more tertiary doses. As discussed below, “tertiary dose(s)” require
maintaining the efficacy gain of the initial and secondary doses. Thus, the method
steps of the body of the claim that require administering an initial dose and one or
more secondary doses must result in efficacy, which i1s maintained with the
“tertiary dose(s).” As of January 2011, the POSA would have understood the
recited “method of treating” to require efficacy based on the plain language of the
claim read as a whole and based on the intrinsic record of the "338 Patent.

Petitioner argues that “the patent does not provide a definition or any metric
for what constitutes “treating’ an angiogenic eye disorder” and thus “a [POSA]
would apply the term’s plain and ordinary meaning: administering a therapeutic to
a patient, without a specific degree of efficacy required.” Pet., 21. But the
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preamble must be construed consistently with the efficacy demanded of the claim
as a whole.? See Pitney Bowes, Inc. v. Hewleti-Packard Co., 182 F.3d 1298, 1306
(Fed. Cir. 1999} (*[1}t is essential that the court” “construe the preamble and the
remainder of the claim ... as one unified and internally consistent recitation of the
claimed mvention” where the preamble uses language that is repeated 1o the body
of the claim, and 1s therefore “mtimately meshed with the ensuing language m the
claim™y; see also Gilead Scis., IPR2019-01455, Paper 16 at 24 (finding that the
preamble provides “sufficient context” for terms in the body of the claim). As
discussed below, the term “tertiary dose(s)” in the body of the claims connotes a
specific level of efficacy, and the “method of treating” limitation conforms to this
required efficacy and identifies the purpose thereof — for the treatment of an
angiogenic ¢ye disorder in a patient.

Finally, Petitioner argues that the preamble 1s non-himiting (Pet., 17-20) but
relies on cases that are factually distinguishable where the claim as a whole, not

just the preamble, was found to have no efficacy limitation.

# Contrary to Petitioner’s suggestion, (Pet., 20), there is no general rule that
efficacy language in a claim is non-limiting. See, e.g., Gilead Scis,, [IPR2019-
01455, Paper 16 at 26 (“*Whether such language should be given patentable weight

N
1.

turns on facts unique to each patent.”™)
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c. The “Tertiary Dose” Must Maintain the Efficacy
Gain Achieved After the Initial and Secondary
Doses

The claim term “tertiary dose(s)” means “dose(s), administered after the
initial and secondary doses, that maintain(s) the efficacy gain achieved after the
iitial and secondary doses.” This follows from the intrinsic record and a
straightforward application of Federal Circuit precedent.

Under Phillips, claim terms are afforded “their ordinary and customary
meaning,” which is “the meaning that the term would have to a person of ordinary
skill in the art in question at the time of the invention.” Phillips v. AWH Corp.,
415 F.3d 1303, 1312-13 (Fed. Cir. 2005). But where a term has “no previous
meaning to those of ordinary skill in the prior art,” one looks “[elsewhere] in the
patent.” [rdeto Access, Inc. v. Echostar Satellite Corp., 383 F.3d 1295, 1300 (Fed.
Cir. 2004).

Both parties” experts agree that “tertiary dose” does not have a “previous
meaning to those of ordimary skill in the art,” (Ex. 2001, 943; Ex. 1002, 441},
“apart from the patent.” /lrdeto Access, Inc., 383 F.3d at 1300; MyMail, Lid. v.
Am. Online, Inc., 476 ¥.3d 1372, 1376 (Fed. Cir. 2007). The parties also agree
that “tertiary dose(s)” occur after secondary doses. Ex. 1001, 3:31-38. Stating
that the “tertiary dose” comes after the secondary dose, however, does not provide
a complete definition of “tertiary dose.” Accordingly, the Board must look to the

specification as a whole to construe “tertiary dose.” Id.; see, e.g., Abraxis
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Bioscience, Inc. v. Mayne Pharma (USA) Inc., 467 ¥.3d 1370, 1376-77 (Fed. Cir.
2006) (construing claim term in hight of “the entire specification” not just on a
passage purporting to define the term).

The "338 Patent’s “entire specification” and prosecution history confirm
Regeneron’s construction. At the time of filing, therapies for the treatment of
angiogenic eye disorders using VEGF antagonists existed in the art, Ex. 1001,
1:49-52. Nonetheless, the 338 Patent recognized that there remained a need for
less frequent dosing regimens that could maintain a high degree of efficacy. /d at
1. 55-59. The "338 Patent successfully addressed this long-felt need:

The present inventors have surprisingly discovered that beneficial
therapeutic effects can be achieved in patients suffering from
angiogenic eye disorders by administering a VEGF antagonist to a
patient at a frequency of once every 8 or more weeks, especially
when such doses are preceded by about three doses administered

to the patient at a frequency of about 2 to 4 weeks.

Id. at 2:3-10 (emphases added).”

? Petitioner argues that Regeneron is “reading-in Hmitations” from the 338
specification, particularly the passage at column 2 that describes “bi-monthly
dosing.” Pet., 14. Not so. This 1s not a case where a party has proposed a
construction that 1s consistent only with a single embodiment described in the
specification. Rather, the entire specification, and indeed the essence of the
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The *338 Patent discloses that a key benefit of the claimed dosing regimens
15 that for “most of the course of treatment (7.e., the tertiary doses),” id. at 2:15-22
(emphasis added), pFFatients may be treated less frequently as compared to
therapies that existed in the art. The disclosed dosing regimens were a significant
advance over existing therapies because they enabled less frequent dosing while
maintaining a high degree of therapeutic efficacy.

During prosecution, Regeneron relied on the unexpected results of the
claimed invention to overcome a double patenting rejection because the claimed
nvention resulted tn surprising efficacy despite less frequent dosing than the
standard of care (i.e., monthly dosing). Ex. 1017, 288-291, 315. Regeneron’s
argunment during prosecution that less frequent, tertiary dosing “once every 8
weeks” was surprisingly efficacious ultimately resulted in the issuance of the
Challenged Claims. Accordingly, the prosecution history confirms that “tertiary

dose” connotes a specific level of efficacy.'’

invention, teaches that less frequent maintenance doses can be highly effective for

the treatment of angiogenic eye disorders.

10 Petitioner relies on Purdue and Mylan to argue that Regeneron “is foreclosed ...
from arguing that its reliance on alleged “unexpected results” during prosecution
demounstrates that efficacy is a necessary feature of the claimed method.” Pet., 18,
But Purdue relates to prosecution history estoppel, which is not at issue here.
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Petitioner argues that the specification provides an explicit definition for
“tertiary dose” that preempts further construction. Pet. 13-14. This is wrong for
many reasons.

First, the specification does not formally define “tertiary doses,” it merely
states that “tertiary doses” occur after secondary doses. Ex. 1001, 3:31-38. When
a patent owner uses an unmistakable format to define certain terms but not others,
a court will not presume those other terms have been formally defined by the
inventor. For example, in Medicines Company v. Myian, Inc., 853 ¥.3d 1266,
1306 (Fed. Cir. 2017), the Patent Owner had used an unmistakable format to
define certain terms, such as “batches,” “pharmaceutical batches™ and “drug
product.” See id at 1300. ("*Batches’ or ‘pharmaceutical batches’ as defined
heretn may include . . . .7). Accordingly, the Federal Circuit held that a different
statement, taken directly from the specification, was not definitional, because it

does not accord with the linguistic formula used by the patentee to signal the

Moreover, Myian 1s distinguishable because the Board’s conclusion that
prosecution history statements did not support construing the preamble as limiting
was based on the fact that the disputed preamble term was not discussed during
prosecution. But here, “tertiary dose™ is in the body of the claim, not the preamble,
and regardless, Regeneron’s discussion of unexpected results during prosecution

was unequivocally related to the “tertiary dose” limitation.
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designation of other defined terms — including ‘batches.”” /d. at 1306.

Here, Regeneron has used a specific “linguistic format™ to define terms.
See, e.g., Ex. 1001, 3:18-21 (“As used herein, the term “about,” when used in
reference to a particular recited numerical value, means . . . .7) (emphases added);
id. at 3:32-36 (“As used herein, ‘sequentially administering’” means that each dose
of VEGF antagonist is administered to the patient at a different point in
time . .. .7) (emphases added); id. at 4:50-52 (“As used herein, the expression
‘VEGF antagonist” means . .. .7) (emphases added); id. at 5:23-26 (“The
expression ‘angiogemc eve disorder,” as used herein, means any disease of the
eve ... .7} (emphases added).

Regeneron did not use this linguistic format to describe a “tertiary dose™ as
occurring after the secondary dose. See, e.g., Ex. 1001, 3:42-44 (*The terms
‘inttial dose,” “secondary doses,” and “tertiary doses,” refer to the temporal
sequence of admmistration of the VEGF antagonist.”). Accordingly, the
specification does not provide an express definition of “tertiary dose.”

Second, Petitioner reads this particular passage from the *338 Patent in a
vacuum, While Regeneron agrees that the “tertiary dose”™ 15 third in sequence,
knowing the temporal sequence of administration does not say anything else about
the dose. Claim construction, however, requires “consider|ation] [of] the
specification as a whole.” Baxalta fnc. v. Genentech, Inc., 972 F.3d 1341, 1347

(Fed. Cir. 2020) (reversing claim construction based solely on one statement in the
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specification). Considering the entire specification as a whole, it is clear that the
term “tertiary dose(s)” means “dose(s), administered after the imitial and
secondary doses, that maintain(s) the efficacy gain achieved after the initial and
secondary doses.”

Third, Petitioner’s argument that Regeneron’s propoesed construction of
“tertiary dose” 1s “in conflict with the plain language of the "338 claims™ (Pet., 14
n.4.) is tautological and presupposes that the claim has been construed to eliminate
the efficacy limitations of the claim.

Fourth, Petitioner also argues that there 1s no efficacy requirement recited
by the Challenged Claims and cites several distinguishable cases in support. For
example, Petitioner relies heavily on Bristol, but ignores a critical difference
between the Challenged Claims and the claims therein. See Bristol-Myers Squibb
Co. v. Ben Venue Lab 'ys, Inc., 246 F3d 1368, 1375 (Fed. Cir. 2001). The claimed
method steps m Bristol, unlike here, “are performed in the same way regardless of
whether or not the patient experiences a reduction in the hematologic toxicity”
because the Bristol claims expressly specify each of the manipulative steps,
including the timing and amount of admimistration, so any functional limitation

was found to be superfluous. Id. at 137571

U Bristol attempted to capitalize on this arguing “that the claims of each patent

would be infringed without a showing of an objective response in every patient.”
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In contrast, here, the Challenged Claims do not expressly specify both the
dosage amount and the exact frequency of the dosing. Therefore, unlike the
claims in Bristol, the efficacy limitations of the claim serve to limit and specify
the manipulative steps of the claim. See Gilead Scis., IPR2019-01455, Paper 16 at
25 (construing claims to require an efficacy himitation and distinguishing Brisiol
because the claims in Bristo/ “expressly included specific dosage information as
material claim elements” whereas the claims-at-issue did not).

Petitioner’s other method of treatment cases are likewise distinguishable
because they too involve clanms that specify the exact dose and frequency, and
efficacy would not change the manipulative steps. See /i Re: Copaxone Consol.
Cases, 906 F.3d 1013, 1022-23 (Fed. Cir. 2018) (efficacy not required because it
“does not change the express dosing amount or method already disclosed in the
claims™), Mylan Lab vs Lid. v. Aventis Pharma S.A., No. IPR2016-00712, Paper
12 (P T.AB. Sept. 22, 2016) (specifying a single dose with a precise frequency).

Fifth, Petitioner argues that under Regeneron’s construction, the "338
Patent, and related U.S. Patent No. 10,828,345 (“the *345 Patent”), whose tertiary
doses are administered at least 12 weeks after the preceding dose, would “require

a ditferent construction.” Pet., 14 n.4. Not so. While the frequency of the

Id. at 1375, The court explained “Bristol cannot have an expression be limiting m

this context and non-himiting in another.” /d.
g
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~

“tertiary dose” differs between the 338 claims (= 8 weeks apart) and the *345
claims (= 12 weeks apart) based on the plain language of the respective claims,
this difference is not relevant to Regeneron’s proposed construction of “tertiary

29

dose.” Regeneron’s proposed construction of “tertiary dose™ does not require a
particular dosing frequency; rather, it requires that the tertiary dose must maintain
a certain therapeutic effect.

Sixth, Petitioner argues that Regeneron’s expected construction “injects
ambiguity and indefiniteness where there is none” because the terms “maintain,”
“therapeutic effect,” and “throughout the course of treatment” lack both definition
and plain and ordinary meaning. Pet., I5. As an initial matter, Regeneron is not
proposing a construction containing the phrase “throughout the course of
treatment.”!? And, i any event, Regeneron’s construction is clear: the patient
contfinues to maintain the improvement he or she achieved following the mitial
and secondary doses. Ex. 2001, ¥48. Petitioner fails to explain what about
Regeneron’s construction is ambiguous.

Finally, Petitioner argues that the “338 specification only requires that

12

Regeneron proposes shightly different language 1n its proffered construction of
“tertiary dose” than it did in PGR2021-00035 to clarity that the therapeutic effect
to which the mvention 1s directed 1s “maintainfing] the efficacy gain achieved after

the mitial and secondary doses.”
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“efficacy” be a “loss of fifteen or fewer letters in the Early Treatment Diabetic
Retinopathy Study (“"ETDRS”) visual acuity chart within 104 weeks of treatment
initiation” based on the specification. Pet. 21; Ex. 1002, ¥43. But the POSA
reading the claims in view of the specification and prosecution history would
understand that this minimal level of efficacy is not sufficient for the methods of
treating claimed in the *338 Patent. For example, if a patient achieved a gain in
letters after the mitial and secondary doses, then declined after the tertiary dose(s)
began, but still exhibited a loss of fewer than 15 letters during the tertiary dosing,
the POSA would not consider that to be an effective method of treatment in the
context of the 338 Patent. Ex. 2001, 948.

Thus, the preamble of claims | and 14 is a positive limitation that requires
treatment of an angiogenic eye disorder and provides context for the efficacy
Iimitation required by the term “tertiary dose.” And the term “tertiary dose”
should be construed to mean “dose(s), administered atter the mitial and secondary
doses, that maintain(s) the efficacy gain achieved after the nifial and secondary
doses.”

2. Petitioner’s References Fail To Disclose A “Method Of
Treating” Or A “Tertiary Dose”

As noted above, none of Petitioner’s cited references expressly discloses an
effective method of treatment or a “tertiary dose” that mamtains the efficacy gan
achieved after the initial and secondary doses. Moreover, Petitioner does not even
attempt to show that the administration of “VEGF Trap-Eve,” at the disclosed

46
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dosage and dosing intervals as described by the allegedly anticipatory references!”
necessarily results in an effective method of treatment or a “tertiary dose.”
Because Petitioner fails to show the efficacy limitations were necessarily present
in 1ts cited references, mnstitution of the Petition should be denied. Bettcher
Indus., fnc. v. Bunzl USA, Inc., 661 F.3d 629, 639 (Fed. Cir. 2011) (inherency
“may not be established by probabilities or possibilities. The mere fact that a
certain thing may result from a given set of circumstances 1s not sufficient” to
establish inherency.). Moreover, insofar as the Board may not craft new grounds
of unpatentability not advanced by the petitioner, it would be mappropriate even
to consider such a hypothetical inherency argument. Arthrex, inc. v. Smith &
Nephew, Inc., 935 F3d 1319, 1326 (Fed. Cir. 2019), cert. denied, 141 S. Ct. 236
2020).

Indeed, it 1s known that administration of aflibercept using the claimed
dosing regimen will not result in an effective method for treatmg/tertiary dose for
some patients. A retrospective analysis of VIEW (hereinafter “Jatfe”) showed 8-
week dosing was significantly less effective than monthly dosing in approximately
20% of patients from the VIEW irials. Hx. 2018, 1861 (“[Wlhen early persistent
fluid was present after the imitial 3 injections (a finding present in approximately

20% of eyes imtially treated with IAT and i1 30% of eyes with Rg4), there may be

B Dixon, Adis, Regeneron {(8-May-2008), NCT-795 and NCT-377.
47
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a benefit to monthly 1A compared with the other regimens].]”). Consequently, in
2016, EYLEA®’s label was amended to specify that “/sfome patients may need
every 4 week (monthly) dosing after the first 12 weeks (3 months).” Ex. 2019, 1;
see also id. (“[Aldditional efficacy was not demonstrated in mosf patients when
EYLEA was dosed every 4 weeks compared to every 8 weeks.”) (emphases
added).

Thus, the claimed dosing regimen may not be efficacious in some patients,
and consequently, the required efficacy is not inherent in the dosing regimen. See
Gilead Scis., IPR2019-01455, Paper 16, 41 ("We are, however, unpersuaded that
imherency has been shown on this record. ... [Blased on the evidence here, 1t 13
possible (even if ‘unlikely’) for an individual to receive combination therapy of
FTC and DTF (or Truvada) and not be protected from infection.”).

Additionally, even if Petitioner had established that “VEGF Trap-Eye”
necessartly had the required amino acid and nucleic acid sequence (for the reasons
in Section IV A it has not), Petitioner’s inherency argument also fails to account
for other variables that could impact the required efficacy of the claimed dosing
regimen. “TAlnticipation by tnherent disclosure is appropriate only when the
reference discloses prior art that must necessarily mclude the unstated limitation,
{or the reference] cannot inherently anticipate the claims.” Transclean Corp. v.
Bridgewood Servs., fnc., 290 F.3d 1364, 1373 (Fed.Cir.2002) (emphasis in

original). Neither Petitioner nor its expert account for potential variables in, infer
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alia, the preparation of the VEGF antagonist, its final formulation for
administration, or the underlying exclusion criteria for patients to be treated, none
of which are specified in Petitioner’s cited art. Indeed, the cited references
emphasize that special purification and formulation of EYLEA® was necessary
for mtravitreal administration. See, e.g., Ex. 1006, 1575; Ex. 1005, 2142, What 1s
needed to achieve the required efficacy 1s absent from any of Petitioner’s
allegedly anticipating references, and Petitioner makes no effort to show that the
disclosed prospective dosing regimen of “VEGF Trap-Eye” necessarily results in
a “method of treating”™ or a “tertiary dose,” which require efficacy.

Consequently, Petitioner has not satisfied its burden to show anticipation of
a “method of treating™ or a “‘tertiary dose.”

B.  Ground 6: Petitioner Fails to Make a Threshold Showing that
Any Challenged Claim Is Obvious Based on Dixen

Petitioner fails to show that there is a reasonable likelihood that at least one
of the Challenged Claims is unpatentable as obvious based on Dixon (either alone
or in combination with the *758 Patent or Dix) (Ground 6)."* Petitioner argues
that the Challenged Claims would have been obvious in view of Dixon’s

disclosure of Regeneron’s Phase 2, CLEAR-IT 2 clinical trial data — a trial that

¥ Because Petitioner has not sufficiently disclosed its alternative obviousness
theories (see Section LB, supra), Regeneron addresses Petitioner’s failures in

Ground 6 as it relates to Dixon only.
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tested a different dosing regimen than that claimed in the "338 Patent. Petitioner’s
Ground 6 argument should be rejected because (1) Petitioner fails to show a
reasonable expectation of success of the claimed dosing regimen based on the
CLEAR-IT 2 chinical trial results; (2) Petitioner’s argument for no objective
considerations 1s premised on a faulty claim construction and s factually flawed;
and (3) objective indicia of non-obviousness further support the patentability of
the Challenged Claims.

1. Petitioner Fails to Show that the POSA Would Have Had
a Reasenable Expectation of Success

Petitioner argues that the POSA would have had a reasonable expectation of
success for Regeneron’s claimed Q8 dosing regimen in view of the positive Phase
2 [CLEAR-IT 2] data for VEGF Trap-Eye disclosed in Dixon. Pet., 64-65. But
Petitioner fails to address significant differences between Regeneron’s Phase 2
dosing regimen and the prospective Phase 3 dosing regimen. Petitioner also
cherry-picks Regeneron’s Phase 2 clinical trial results to suggest incorrectly that
success for Regeneron’s Phase 3 pivotal trial was expected. Not only 1s
Petitioner’s assertion unsupported by the factual record, but the published results
of CLEAR-IT 2, the prior fatlures for extended dosing regimens, and the clinical
trial design for VIEW1/2 demonstrate that there was great uncertainty as to
whether Regeneron’s extended fixed dosing regimen (with > 8 weeks maintenance
dosing) would work until Regeneron proved that it could.

First, Petitioner suggests that the very fact that Regeneron chose to run

50

US 169983549727

Celltrion Exhibit 1014
Page 633



Phase 3 trials means that the POSA would have expected the 8-week dosing
regimen to be successful.” Pet., 64. Likewise, Petitioner’s expert, Dr. Albini,
states “Regeneron would not have settled on {3 monthly loading dose/every-8-
week in the VIEW studies] without having a reasonable expectation that it would
be successful.” Ex. 1002, 9368. Thus, Petitioner and ifs expert impermissibly
work backwards from Regeneron’s own inventive path, using improper hindsight,
See Otsuka Pharm. Co. v. Sandoz, Inc., 678 F.3d 1280, 1296 (Fed. Cir. 2012)
(“The inventor’s own path itself never leads to obviousness; that i3 hindsight.”).
The Board should not follow Petitioner’s lead and assess the vahidity of the
Challenged Claims using this “illogical and inappropriate process.” Sensonics,
Inc. v. Aevosonic Corp., 81 F.3d 1566, 1570 (Fed. Cir. 1996); see also Insite
Vision Inc. v. Sandoz, Inc., 783 F.3d 853, 859 (Fed. Cir. 2015) (*Detining the
problem in terms of its solution reveals tmproper hindsight w the selection of the
prior art relevant to obviousness.”).

Large-scale Phase 3 clinical trials routinely fail, even when a Phase 2

!5 Petitioner misleadingly suggests that “Dixon reports, the Phase 2 CLEAR-IT 2
AMD trials were so promising that Phase 3 trials involving > 2000 patients were
faunched.” Pet., 64. Dixon says no such thing. To the contrary, as discussed
infra, Dixon notes that the Phase 3 VIEW results are required to know whether
VEGF Trap-Eye will offer longer duration therapy.
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chinical trial shows promise. Indeed, the art is littered with Phase 3 clinical trial
failures of VEGF mhibitors for angiogenic eye disorders. Ex. 2020, 1-2; Ex.
2021, 1-2 (lampalizamab Phase 3 clinical trials, envolling 975 and 906 patients,
failed to meet primary endpoints); Ex. 2022, 1-2; Ex. 2023, 1-2 (Conbercept Phase
3 chinical trials, enrolling 1,157 and 1,157 patients, failed to meet primary
endpomts); Ex. 2024, 1-2; Ex. 2023, 1-2 (Fovista Phase 2 clinical trials, enrolling
619 and 627 patients, failed to meet primary endpoints).

Thus, the fact that Regeneron initiated a Phase 3 clinical trial is not prima
Jfacie evidence of a reasonable expectation of success. See O8I Pharms. 11 v.
Apotex Inc., 939 F.3d 1375, 1378-79 (Fed. Cir. 2019) (finding that initiation of
phase 2 trials does not show reasonable expectation of success). Indeed, both
Fovista and Conbercept tailed to meet their primary endpoints in Phase 3 studies,
despite promising Phase 2 results. Ex. 2024; Ex. 2025; Ex. 2026, 1; Ex. 2022; Ex.
2023; Ex. 2027, 1.

Perhaps most tellingly, the design of the VIEW1/2 trials demonstrates that
Regeneron itself was hedging its bets on an extended 8-week dosing regimen.
VIEW1/2 tested three treatment arms against a rantbizumab non-inferiority
comparator — a 0.5 mg monthly dosing arm, and both a 4-week and 8-week 2 mg
dosing arm (following three monthly loading doses). See Ex. 1006, 1576, If
Regeneron had been reasonably certain that 8~-week maintenance dosing would

work, it had every incentive to eliminate the 4-week VEGF Trap-Eye treatment

L
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arms. An additional treatment arm significantly increases the time and expense
(by millions of dollars) required to conduct a clinical trial. The added expense
and effort would make no sense if Regeneron had a reasonable expectation that its
prospective 8-week maintenance dosing arm would be successful.

Second, Penitioner argues that Dixon’s disclosure of positive Phase 2 results
from CLEAR-IT 2 (testing four monthly loading doses followed by PRN dosing)
would have provided the POSA with a reasonable expectation of success. Pet.,
64-65. To the contrary, the CLEAR-IT 2 trial results called into question the
viability of an 8-week dosing regimen for VEGF Trap-Eye.

The CLEAR-IT 2 12-week primary endpoint data indicated that the
therapeutic effect of VEGF Trap-Eye began to decrease between the week-4 and
week-8 timepoints 1 the quarterly dosing arms, and the only treatment arms that
were successful 1n sustaining therapeutic efficacy were the monthly treatment
dosing arms (7.e., 0.5Q4 and 2Q4). This 1s shown in the figure below, which was

presented at the September 30, 2007, Retina Society Conterence in Boston,

L
(]
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Massachusetts. Ex. 2028,

The top panel reports on central retinal/lesion thickness. A decrease in
retinal thickness generally corresponds to a drying of the macula and the fluid that
1s created by the angiogenic process of wet AMD. The bottom panel reports
visual acuity. As shown at the 8-week timepoint, there 1s re~-accumulation of thud
by week 8 in the top figure (curves for arms 0.50Q12, 2Q12 and 4Q12 trend
upward) 1n the treatment arms that received a dose at week 0 and a dose at week

12. This increased retinal thickness trend continues through week 12. The POSA

L
N
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would have understood that fluid reaccumulation between weeks 4 and 8 on CRT
would strongly suggest that VEGF Trap-Eye has less durability than 8 weeks.
Likewise, in the bottom figure, visual acuity decreased at week 8 in the 0.50Q12
and 2312 arms relative to visual acuity at week~4, suggesting that VEGF Trap-
Eye’s effect was waning sometime between week-4 and week-8. Thus, rather
than providing an expectation of success for a Q8 dosing regimen, the clinical trial
results from CLEAR-IT 2 would have provided a basis to doubt that VEGF Trap-
Eye would be successful on an 8-week dosing schedule.

Third, there was great uncertainty in the art regarding extended dosing
based on prior failures, which Petitioner ignores. For example, Heter 2012

9.10

explains: “fixed quarterly”'” or “as needed’ (pro re nata [PRN}) dosing

1112 without requiring monthly monitoring visits, were not effective at

regimens,
maintaining vision.” HEx. 1018, 2537, Notably, Heter 2012 cites the same clinical
trials on which Petitioner attempts to rely — EXCITE (Ex. 2029, 803; Ex. 2030,
3) (resulting in inferior therapeutic outcomes with quarterly as compared to
monthly dosing of rantbizamab); HORIZON (Ex. 2029, 803) (resulting in infenior
therapeutic outcomes with PRN dosing as compared to monthly dosing of
rantbizumab); PIER (Ex. 2031, 680; Ex. 1027, 1425 ) (vesulting in inferior
therapeutic outcomes with quarterly dosing as opposed to monthly dosing of
ranibizumab), and SATLOR (Ex. 2032 1738) (resulting in inferior therapeutic

outcomes with PRN dosing as compared to monthly dosing of rantbizumab) —

L
LA

US 169983549727

Celltrion Exhibit 1014
Page 638



but reaches the opposite conclusion, /.e., that these dosing regimens were not
effective at maintaiming viston. Indeed, Dixon notes that the PIER and PrONTO
studies “seem to indicate that quarterly dosing is associated with poorer outcomes,
but it may be possible to extend the time between injections if the patient is
frequently monitored.” Dixon at 1574, 1577,

Finally, nothing in Dixon itself taught that a fixed extended dosing regimen
was likely to work. To the contrary, Dixon cautioned against over-interpreting
Phase 2 results:

The most effective dosing regimen and monitoring program for

anti-VEGE therapy has vet to be firmly established but new

treatments are aimed at extending and improving on the efficacy

of ranibizumab.
Ex. 1006, 1576-77 (citations omitted) (emphasis added). In fact, Dixon notes that
the durability of VEGF Trap-Eve and 1ts adoption in clinical practice will only be
fmown after Regeneron’s Phase 3 chinical trial results are reported:

Data from the Phase I study with VEGF Trap-Eve were positive

.... 4ts adoption into clinical practice will depend on efficacy at

4 and 8 week intervals. I effective at 4 week intervals only,

VEGF Trap-Eye will be adopted into clinical practice if it offers a

competitive price advantage over ramibizumab. {f effective at 8

week intervals, VEGF Trap-Eye offers the opportunity to

significantly reduce treatment burden on patients and

physicians, which would probably find wide accepiance.
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Ex. 1006, 1577 (citations omitted) (emphases added).

2. Petitioner’s Argument Against Objective Evidence
Should Be Rejected

The Federal Circuit has “repeatedly held that . . . objective evidence of
secondary considerations . . . must be considered before determining whether the
claimed mnvention would have been obvious.” Apple, Inc. v. ITC, 725 F.3d 1356,
1365 (Fed. Cir. 2013). Such objective indicia include long-felt but unsolved need,
unexpected results, and commercial success. /d. at 1373,

First, Petitioner’s arguments against objective evidence are premised on a
faulty claim constraction that ignores the efficacy limitations of the Challenged
Claims. Pet., 66. Petitioner argues that, because the claims do not require
efficacy, the unexpected efficacy results of the claimed dosing regimen are
irrelevant. Petitioner cites Ormco and Kao for the proposition that “if the
{objective indicia] is due to an unclaimed feature of the device, the [objective
indicial 1s wrrelevant.” Jd. But the objective indicia supporting nonobviousness of
the Challenged Claims 1s directly tied to the claimed extended dosing regimens.

Second, Petitioner argues that Regeneron’s showing of unexpected results
during prosecution was flawed because it allegedly omitted “highly pertinent”
information from the Examiner. This is incorrect and Petitioner’s argument lacks
merit.

Petitioner asserts Regeneron failed to disclose pre-January 2011 disclosures
of the prospective VIEW1/2 dosing regimen to the Examiner. Pet, 67. But, as

57

US 169983549727

Celltrion Exhibit 1014
Page 640



detailed in Section LB above, this is not s0. For example, the 9/28/08 Press
Release, which sets forth an identical disclosure to the disclosures on which
Petitioner now relies for its anticipation arguments, was submitted to and
considered by the Examiner.

Petitioner also contends that Regeneron mischaracterized “the standard of
care at the time as monthly dosing, which ignored the actual practice of
ophthalmologists at the time, who had begun using PRN or treat-and-extend
dosing after a series of monthly loading doses.” /d But there was no satisfactory
extended dosing regimen available at the time of the mvention,

Before Regeneron’s invention, there were two approved anti-VEGF
therapies in use in clinical practice — Lucentis® and Avastin®.'® Avastin,
approved only for oncology indications, was used off-label and the FDA-
approved, recommended label dosing for Lucentis was monthly intravitreal
injections. Ex. 2003 (“recommended to be administered by mntravitreal injection
once a month (approximately 28 days).”). Petitioner points to various
ranibizinmab clinical trials to suggest that PRN or “less frequent dosing” was the
standard of care, but those trials showed that PRN and quarterly dosing were not

as effective and did not change the standard of care. Even today, the

1 Macugen, an anti-VEGF aptamer, was also approved for the treatment of AMD,

but its use was largely minimal once Lucentis was approved.

(9]
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recommended administration of Lucentis remains monthly injections. Ex. 2033,

Next, Petitioner argues that “there is nothing unexpected about the every-
eight-week results in light of the Phase 2 results obtained by Regeneron—results
that were omitted from their arguments to the Examiner.” Pet., 67. This argument
belies the facts. Regeneron’s Phase 2 results were submitted to and considered by
the Examiner, including in the 9/28/08 Press Release. Ex. 2007. As explained in
Section IV.D.1, supra, Regeneron’s Phase 2 chinical trial data, which tested a
completely different dosing regimen, did not prophesy the results of the claimed
dosing regimen. [t was not until the VIEW1/2 results were published that it was
kmown that an 8-week dosing regimen could be successful, and, surprisingly, that
it could be non-inferior to monthly dosing with ranibizumab.

Petitioner also argues “Regeneron’s claims of ‘an miinite pumber of
different treatment protocols” to choose from ignored the practical realities facing
physicians at the time.” Pet., 68. While it 1s unclear how this statement 1s
relevant to Regeneron’s showing of unexpected results, Petitioner’s statement is

unfounded. Regeneron made this statement in response to an obviousness-type

L
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double patenting rejection based on the Weigand Patents, !’ ' which even the
Examiner recognized did not “disclose the dosing schedules set forth 1 the mstant
claims.” Ex. 1017. at 266.

Additionally, Petitioner’s unsupported attorney argument that “[monthly]
dosing would have been avoided if possible,” “anything more frequent than
monthly dosing would not have been considered,” and “a new entrant to the anti-
VEGF market naturally would have considered bi-monthly or quarterly dosing”

(Pet., 68) is contradicted by the FDA-approved label for Lucentis® and the fact

73S, Patent No. 7,303,746 (“the 746 Patent™), U.S. Patent No. 7,303,747
{(“the "747 Patent™), U.S. Patent No. 7,306,799 (*the 799 Patent™), and U.S. Patent

No. 7,521,049 (“the 049 Patent™) (collectively, “the Wiegand patents™).

8 Petitioner improperly refers to the Wiegand patents as “Monthly-Dosing
Patents.” Pet., 9 n.3. There is nothing to suggest that the Wiegand patents are
directed to “monthly dosing regimens.” Neither the *746 Patent nor the "049
Patent claim any particular dosing regimen or dosing interval. Ex. 2034, 69:50-
70:60; Ex. 2035, 39:38-42:5. And the *747 Patent and 799 Patent recite a variety
of dosing intervals, e.g., “at least two weeks apart,” “at least 4 weeks apart,” “at
least 3 months apart,” or “at least 6 months apart.” Ex. 2036, 39:66-42:3; Ex. 2037,
39:40-40:44,
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that Macugen was approved for 6-week dosing. Ex. 2038,

Petitioner tries to erase the overwhelming evidence of long-felt but unmet
need by arguing that Regeneron’s testing of its own mventive dosing regimen
anticipated itself: “[bly 2009, the claimed dosing regimen was already publicly
disclosed by Regeneron itself, and thus any “unmet’ need had already been
fulfilled well before the "338 patent was filed.” Pet., 69. Petitioner disregards that
it was not until the inventions of the "338 Patent, affer the VIEW1/2 study results
were obtained that anyone, including Regeneron, understood the that the
remarkable advantage of fixed 8-week dosing could be realized.

Notably, Regeneron was not the first or only FDA-approved anti-VEGF
therapy used by clinicians for the treatment of angiogenic eve disorders. Indeed,
when EYLEA® launched in late 2011, both Lucentis and off-label Avastin were
widely used for the treatment of wAMD and other angiogenic eve disorders.
Nonetheless, Regeneron’s U.S. sales of EYLEA® have grown significantly since
faunch. Ex. 2039, 1; Ex 2040, 4 . Petitioner’s assertion that the "338 Patent’s
claimed dosing regimens were obvious before January 2011 is contradicted by the
extraordinary commercial success that EYLEA® has enjoyed since launch.

In the unlikely event 1t is required, Regeneron can and will present
additional compelling evidence of objective indicia, including at least (1)
cominercial success of EYLEA®; (2) the claimed treatment produced unexpected

results; (3) others have tried and failed to develop a treatment capable of extended,
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fixed dosing; and (4) long-felt but unmet need for an extended dosing regimen.
V. CONCLUSION
For the foregoing reasons, the Board should deny institution of MPI’s

petition for IPR of all Challenged Claims of the "338 Patent.

Dated: August 16, 2021 Respectfully Submitted,

/s Deborah E. Fishman

Deborah E. Fishman (Reg. No. 48,621)
3000 El Camino Real #500

Palo Alto, CA 94304

Counsel for Patent Owner,
Regeneron Pharmaceuticals, Inc.
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CERTIFICATE OF COMPLIANCE
The undersigned certifies that this preliminary response complies with the
type-volume limitations of 37 C.F.R. § 42 24(a)(1 }{1). This preliminary response
(including figure labels and annotations) contains 13,928 words as calculated by
the “Word Count” feature of Microsoft Word 2010, the word processing program

used to create it.

The undersigned further certifies that this preliminary response complies
with the typeface requirements of 37 C.F.R. § 42.6(a)(2)(11) and typestyle
requirements of 37 C.FR. § 42.6(a)(2)(m1). This prelimimary response has been
prepared in a proportionally spaced typeface using Microsoft Word 2010 in Times

New Roman [4-point font.

/s Deborah I Fishman
Deborah E. Fishman (Reg. No.
48,621)

3000 El Camino Real #500
Palo Alto, CA 94304

Counsel for Patent Owner,
Regeneron Pharmaceuticals, Inc.
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CERTIFICATE OF SERVICE

Puarsuant to 37 C.F.R. §§ 42 .6(e}4)(1) et seqg. and 42.105(b), the undersigned
Certifies that on April 14, 2021, a true and entire copy of this PRELIMINARY
RESPONSE OF PATENT OWNER REGENERON PHARMACEUTICALS,
INC., and all supporting exhibits, were served via e-mail to the Petitioner at the

following email addresses:

MYL REG IPR@rmmslegal.com
paul@ rmmslegal .com
wrakoczy @ rmmslegal.com
hsalmen(@ rmmslegal.com
nmclavghlin@rmnslegal.com

s/ Deborah B, Fishman

Deborah E. Fishman (Reg. No. 48,621)
3000 El Cammo Real #500

Palo Alto, CA 94304

Counsel for Patent Owner,
Regeneron Pharmaceuticals, Inc,
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I My name is Dr. Thomas A. Albini. 1 have been retained by counsel for
Mylan Pharmaceuticals Inc. ("Mylan™ or “Petitioner™) to provide my opinion
regarding U.S. Patent No. 9,254,338 (Ex.1001, the 338 patent”), which 1
understand is assigned to Regeneron Pharmaceuticals, Inc. ("Regeneron™). 1
understand that Petitioner intends to petition for infer partes review of the "338
patent, and will request that the United States Patent and Trademark Office cancel
certain claims of the 338 patent as unpatentable. My opinions in this expert
declaration support Petitioner’s request for inter partes review of the "338 patent and
the cancellation of claims 1, 3~11, 13-14, 16-24, and 26 (the “challenged claims™).
L QUALIFICATIONS AND BACKGROUND.

A,  Education and Experience.

2. I received a Bachelor of Arts degree, Magna Cum Laude, from

Princeton Umiversity mn 1994, | obtained my M.D. from Johns Hopkins University
School of Medicing in 1999, [ completed an internal medicine mnternship at Jackson
Memorial Hospital m Miami, Florida, and an ophthalmology residency at the
Doheny Eve Institute of the Untversity of Southern California.

3. After my residency, | completed a uveitis and ocular pathology clinical
and research fellowship at the Doheny Eye Institute followed by a vitreoretinal

surgery fellowship at the Cullen Eye Institute of the Baylor College of Medicine.
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4. I was an wstructor i ocular mflammation, uveitis, and ophthalmic
pathology at the Doheny Eye mstitate from 2003-2004. 1 joined the faculty at the
Bascom Palmer Eye lnstitute of the University of Miami Miller School of Medicine
as an Assistant Professor of Clinical Ophthalmology in 2006. 1 beld the position of
Associate Professor of Clinical Ophthalmology at the Bascom Palmer Eye Institute
from 2012 to June 2018, Since July 2016, T have served as co-director of the
vitreoretinal surgery fellowship. Since June 2018, Thave been a Professor of Clinical
Ophthalmology. In my current and prior positions, | have been mvolved n the
teaching and traming of medical students, fellows, and residents in the area of
ophthalmological surgical techmiques, specifically, injection protocols for the
administration of therapeutics for the treatment of age-related macular degeneration
(AMD) and other vitreoretinal eye disorders. Further, in 2006, 1 began my current
roles as a staff ophthalmologist at both the Anne Bates Leach Eye Hospital of the
Bascom Palmer Eye Institute as well as the Jackson Memorial Hospital.

5. I was awarded the American Academy of Ophthalmology Achievement
Award in 2011 and Senior Achievement Award in 2019, In 2012, 1 received the
Service Award from the American Society of Retina Specialists for outstanding
service to the Society’s scientific and educational programs. [ also received the

Sentor Honor Award from the American Society of Retina Specialists m 2012,

N
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6. I have served as an editor, co-editor, or on the editorial board of several
publications, including Retina Today, the website for the American Society of
Retina Specialists, New Retina MD, and the Journal of VitreoRetinal Diseases.

7. My clinical practice is focused on the diagnosis and treatment of
patients suffering from various macular diseases, such as macular degeneration,
diabetic retinopathy and related disorders, as well as uveitis. [ have experience with
surgical interventions as well as the prescription and administration of various
miravitreally-administered anti-angiogenesis agents,

8. I was and currently am a member 1n several Professional and Academic
Societies, including American Academy of Ophthalmology, Association for
Research in Vision and Ophthalmology, American Society of Retina Specialists,
Miami Ophthalinological Society, Vitrectomy Buckle Society, American Uveitis
Society, The Macula Society, Pan American Association of Ophthalmology, and
The Retina Society, among others.

9. I have authored or co-authored over two hundred and fifty (250)
publications, including book chapters, peer-reviewed scientific papers, abstracts,
and other published works. Several of these publications pertain to AMD, retinal
detachment, retinal and choroitdal diseases, or diabetic macular edema (DME),

among other disorders of the eve.

(3
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10, In all, I have over fifteen (15) years of hands-on chinical and research
experience specializing in freating vitreoretinal disorders and the prescription, and
mtravitreal administration, of VEGF antagomists. | have meluded a copy of my
curriculum vitae in support of my opinions. (Ex. 1038, Albini CV).

B.  Bases for Opinions and Materials Considered.

11, In addition to my education, knowledge of the relevant published art,
traming, and experience, in forming the opinions I provide m this declaration, I have
also considered the exhibits cited herein.

.  Scope of Work.

12, Thave been retained by Petitioner as an expert in this matter to provide
my various opinions regarding the "338 patent. 1 receive $500 per hour for my
services. No part of my compensation is dependent upon my opinions given ot the
outcome of this case. [ do not have any current or past affiliation with Regeneron,
or any of the named inventors on the “338 patent.

. LEGAL STANDARDS.

13, For my opimions in this declaration, T understand that if requires
applving various legal principles. As [ am not an attorney, 1 have been informed
about various legal principles that govern my analysis. 1 have used my
understanding of those principles m formmg my opintons. | summarize my

understanding of those legal principles as follows:
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14, Burden of Proof. [ understand that Petitioner bears the burden of
proving unpatentability in this proceeding by a preponderance of the evidence. Tam
mformed that this preponderance of the evidence standard means that Petitioner
must show that unpatentability is more probable than not.

15, Claim Construction. [ have also been told that when I review and
consider the claims, the claim term(s) should be analyzed under their ordinary and
customary meaning as understood from the perspective of one of ordinary skill in
the art, taking into account the claim language itself, specification, and prosecution
history pertaining to the patent, as well as relevant extrinsic evidence. Lhave applied
this standard in formulating my opintons, and set forth my understanding of the
scope of particular claim terms discussed below.

16.  Anticipation. | have been asked to consider the question of
anticipation, namely, whether the claims cover something that 1s new, or novel. 1
am told that the concept of anticipation requires that each and every element of a
challenged claim is present in or otherwise taught by a single reference. 1 also
understand that an anticipatory reference does not need to explicitly describe each
element because anticipation can occur when a claimed himitation is necessarily
inherent or otherwise implicit in the relevant reference.

17.  Obviousness. 1 have been asked to consider the gquestion of

obviousness/non~-obviousness. Again, [ am told that this analysis must be from the

(¥
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perspective of the person of ordinary skill in the art, and whether such person would
consider any differences between the prior art and what s claimed to have been
obvious. To make this assessment, | have been mformed that the concept of patent
obviousness involves four factual inquiries:

s the scope and content of the prior art;

s the differences between the clammed mvention and the prior art;

s the level of ordinary skill in the art; and

« so-called secondary considerations of non-obviousness.

18. [ have further been instructed that one cannot use the challenged patent
itself (here, the 338 patent) as a guide from which to select prior art elements, or
otherwise engage in hindsight. Rather, the better approach is to consider what the
person of ordinary skill in the art knew, and what the art taught; suggested; or
motivated the person of ordinary skill in the art to further pursue; and to differentiate
between steps that were routinely done (such as in response to known problems,
steps, or obstacles), and those which, for example, may have represented a different
way of solving existing or known problems.

19. [ am also informed that when there 1s some recognized reason to solve
a problem, and there are a finite number of identified, predictable, and known
solutions, a person of ordnary skill in the art has good reason to pursue the known
options within his or her technical grasp. If such an approach leads to the expected

6
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success, 1t 1s likely not the product of innovation but of ordinary skill and common
sense. In addition, when a patent simply arranges old elements with each performing
its known function and yields no more than what one would expect from such an
arrangement, the combination is obvious.

20. I understand that before reaching any final conclusion on obviousness,
the obviousness analysis requires consideration of objective mdicia of non-
obviousness, if offered. These must be considered to ensure that, for example, there
were not some unanticipated problems, obstacles, or hurdles that may seem easy to
overcome in hindsight, but which were not readily overcome prior to the relevant
mvention date of the patents/claims at tssue here. I understand that these objective
indicia are also known as “secondary considerations of non-obviousness,” and may
melude long-felt but unmet need and unexpected results, among others. 1 also
understand, however, that any offered evidence of secondary considerations of non-
obviousness must be comparable with the scope of the challenged claims. This
means that for any offered evidence of secondary considerations of non-obviousness
to be given substantial weight, I understand the proponent of that evidence must
establish a “nexus” or a sufficient connection or tie between that evidence and the
merits of the claimed wvention, which | understand specitically mcorporates any
novel element(s) of the clasmed invention. If the secondary considerations evidence

offered actually results from something other than the merits of the claim, then I

~
/
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understand that there 1s no nexus or tie to the claimed invention. 1 also understand
it is the patentee that has the burden of proving that a nexus exists.

21, With respect to long-felt need, 1 understand that the evidence must
show that a particular problem existed for a long period of time. More specifically,
I understand that for a “need” to be long-felt and unmet, (i) the need must be
persistent and recognized by those of ordinary skill in the art; (11) the need must not
itself must satisty the alleged need. 1 also understand that long-felt need 1s analyzed
as of the date that the problem 1s identified. Furthermore, [ understand that long-felt
need should be based upon alleged inadeguacies in the technical knowledge of those
skilled 1n the art, not due to business-driven market forces.

22. 1 further understand that, absent a showing of a long-felt, unmet need,
the mere passage of time without the claimed invention is not evidence of non-
obvicusness.

23, With respect to unexpected results, 1 understand that any results upon
which a patentee wishes to rely as an indicator of non-obvicusness must be based on
a comparison of the purported inventions with the closest prior art.

24, However,  understand that secondary considerations will not overcome

a strong showing of obviousness.
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25,  Public Availability. I have also been asked to consider whether there
1s a reasonable likelthood that some of the references discussed herein would have
been publicly accessible before the priority date of the "338 patent. [ have been
informed that a reference is “publicly accessible” if the document has been
dissenunated or otherwise made available to the extent that persons interested and
ordinarily skilled in the subject matter or art exercising reasonable diligence, can
locate 1t.

Hi. PERSON OF ORDINARY SKILL IN THE ART.

26.  As 1| mentioned above, I have been informed by counsel that my
analysis is to be conducted from the perspective of a person of ordinary skill in the
art at the time of the invention. [ also understand that the person of ordmnary skill in
the art 1s assumed to know, understand, and be famibiar with all of the relevant prior
art, and that such person is not an automaton, but rather a person of ordinary
creativity.

27. 1 have also been mformed by counsel that in defining a person of
ordinary skill in the art, the following factors may be considered: (1) the educational
level of the inventor; (2) the type of problems encountered in the art; (3) prior art
solutions to those problems; (4) rapidity with which mnovations are made; and (5)

sophistication of the technology and educational level of active workers in the field.

9
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28, After considering the above-mentioned factors, it 1s my opinion that a
person of ordinary skill in the art would have: (1) knowledge regarding the diagnosis
and treatment of angiogenic eve disorders, including the administration of therapies
to treat said disorders; and (2) the ability to understand results and findings presented
or published by others in the field, including the publications discussed herein.
Typically, such a person would have an advanced degree, such as an MDD, or Ph.D.
(or equivalent, or less education but considerable professional experience in the
medical, biotechnological, or pharmaceutical field), with practical academic or
medical experience w: (1) developing treatments for angiogenic eye disorders, such
as AMD, including through the use of VEGF antagonists, or (11) freating of same,
including through the use of VEGF antagonists.

IV, SUMMARY OF OPINIONS,

29, Itis my opinion that Dixon anticipates the challenged claims of the *338
patent through Dixon’s disclosure of the dosing regimen used by Regeneron in their
Phase 3 VIEW1 and VIEW2 AMD trials (3 monthly doses of 2 mg, followed by 2
mg every eight weeks).

30.  Itis my opinton that Adis anticipates the challenged claims of the "338
patent through Adis’ disclosure of the dosimg regimen used by Regeneron in their
Phase 3 VIEW! and VIEW2 AMD trials (3 monthly doses of 2 mg, followed by 2
mg every eight weeks).

10
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31, Itis my opinion that Regeneron’s May 2008 Press Release (“Regeneron
(8-May-2008)”) anticipates the challenged claims of the "338 patent through the
disclosure of the dosing regimen used by Regeneron in their Phase 3 VIEW2 AMD
trial (3 monthly doses of 2 mg, followed by 2 mg every eight weeks).

32, It is my opinion that Regeneron’s publicly accessible climicaltrials gov
submissions (NCT-795 and NCT-377) also anticipate the challenged claims of the
’338 patent through their disclosure of the dosing regimen used by Regeneron in
their Phase 3 VIEWT and VIEW2 AMD tnials (3 monthly doses of 2 mg, followed
by 2 mg every eight weeks).

33, It 1s my opiion that the public disclosures of Regeneron’s
VIEW/VIEW? trials make the challenged claims obvious, because they disclose all
aspects of the claimed dosing regimen, and because combined with the skilled
person’s knowledge regarding the VEGF Trap-Eye/atlibercept sequence and
structure (as disclosed in the "758 patent and Dix), as well as the motivation in the
art to reduce injection frequency, and the positive results observed in the Phase 2
CLEAR-IT clinical trials, persons of ordmary skill in the art would have had a
reasonable expectation of suceess m using the VIEW/VIEW?2 regimens.

34. It is also my opinion that there are no “secondary considerations” that
would support the patentability of the claims of the 338 patent. Frst, it s my
understanding that secondary considerations are not relevant in the context of

i1
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anticipation and 1t 18 my opimion that each of the VIEWI/VIEW2 disclosures

mentioned above anticipate the 338 patent claims. Second, in the context of

obviousngss, 1t 1s my opinion that the arguments presented by Regeneron to the U.S.
Patent and Trademark Office do not support a finding of surprising or unexpected
results, especially given the positive and promising results reported for the Phase 2
trial and public disclosure of the Phase 3 dosing regimen.

V. THE 338 PATENT (Ex.1001).

35.  Thave read the "338 patent, which s titled “Use of a VEGF Antagonist
to Treat Angiogenic Eve Disorders,” as well as the issued claims. I am very familiar
with the state of the art at the time this patent was first filed, which T have been asked
to assume is Jannary 13, 2011.! The *338 patent lists George D. Yancopoulos as the

sole inventor.

U1 understand the following from the cover page of the "338 patent: (i) Application
No. 13/940,370 (“the ’370 application”) issued as the ’338 patent on or about
February 9, 2016; (i) the "370 application was filed July 12, 2013; (i) as a
“continuation-in~-part” of application No. PCT/US2012/020855, which was filed on
January 11, 2012; and (iv) the "338 patent hists three “provisional” applications filed,

respectively, on (a) January 13, 2011; (b) January 21, 2011, and (¢) November 21,
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36.  1havereviewed the "33R patent claims from the perspective of a person
of ordinary skill i the art and applied each clamm’s ordinary and customary meaning
in hight of the claims, the spectfication, and the prosecution history, as well as any
relevant extrinsic evidence. [ understand that Petitioner 18 challengmmg clamms 1, 3-
11, 13-14, 16-24, and 26.

37, Clams 1 and 14 are the only independent claims and read as follows:

. A method for treating an anglogenie eve disorder in a

. patient, suid method comprising sequentially administering

| to the patient a single initial dose of a VEGF antagonist,

: followed by one or more secondary doses of the VEGF

. antagonist, followed by one or more tertiary doses of the

+ VEGF antagonist;

. wherein each secondary dose is administered 2 o 4 weeks
after the immediately preceding dose; and

wherein each tertiary dose is administered at least § weeks
after the immediately preceding dose;

wherein the VEGF antagonist is a VEGE receptor-based
chimeric molecule comprising (1) & VEGE

“A

R1 compo-
nent comprising aming acids 27 o 129 o SEQ I NO:2;
(2Ya VEGFR2 component comprising amino acids 130-
231 of SEQ ID NO:2; and (33 2 multimerization com-
ponent comprising amino acids 232-4570f SEQ ID
NO:2.

2011, as “Related U.S. Apphcation Data.™ (See Ex. 1001, "338 patent at Cover). 1

have been asked to assume that the priority date of the "338 patent 15 January 13,

>

2011, T have formed no opinion regarding the merit of the 338 patent’s claim to

that date.
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14, A method for treating an angiogenic eye disorder ina |
patient, said method comprising sequentially administering |
to the patient a single inttial dose of & VEGF antagonist, |
followed by one or more secondary doses of the VEGF |
amtagonist, followed by one or more tertiary doses of the |
VEGEF antagonist;
wherein each secondary dose is administered 2 to 4 weeks |
after the immediately preceding dose; and
wherein each terfiary dose 1s adnumstered at least 8 weeks ©
after the immediately preceding dose;
wherein the VEGF antagonist is a VEGE receptor-based |
chimeric melecule comprising VEGFRIR2-FeACTH@)
encoded by the nucleic acid sequence of SEQ HINO:1. ¢

(Ex.1001, "338 patent, 23:2-18 {clamm 1); id.. 24:3-15 {claim 14)}.

38.  (Challenged clamms 3-11 and 13 all depend, either directly or indirectly,
from clamm 1.

39, Challenged claims 16-24 and 26 all depend. either directly or indirectly,
from claim 14.

A.  C(laim Construction.

40.  In my opinion, a person of ordinary skill in the art would reach at least
the followmg conclusions regarding the claim language:

41.  First, although the terms “mnitial dose,” “secondary dose,” and “tertiary
dose™ are not tvpieally used n practice. a person of ordinary skill in the art would
understand the terms to have the meaning expressly given to them in the *338 patent

specification:

14
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The terms “initiad dose” “secondary doses and “tertinry

“referto thetempora] sequence of administrstion of the
= antagonist. Thus, the “initid dose™ 1s the dose which s
administered ot the boginning of the treatment regimen {also
refarred to as the “bhaseline dose™y the “secondary doses” we
< the doses which are administered after the inftial dose; and the
ertiry doses™ are the doses which are ashiinistered aller the
Lsecondary doses

{See Ex. 100}, 338 patent, 3:31-38). The 338 patent further states that “[tthe initial,
secondary. and tertiary doses.. will generally differ from one another in terms of
frequency of admunistration.” {7d., 3:38-41}. For example, the 338 patent states
that “each secondary dose 1s admimistered 2 to 4. weeks after the immediately
preceding dose, and each tertiary dose 1s admunistered at least 8., .weeks afier the
immediately preceding dose.” (Jd., 3:46-31). The "338 patent explamns that “the
immediately preceding dose™ means “in a sequence of multiple administrations, the
dose of VEGF amtagonist which 18 admnustered to a pattent prior io the
administration of the very next dose in the sequence with no intervening doses.”
{Zd.. 3:31-58}. These are the nmeanings [ have applied 1o these terms in formmiating
MY OPIHONS.

42, Second, to a person of ordinary skill, the reference to administerig at
“4 weeks” m the claims 13 synenvmous i the art with treating angiogenic eve
disorders with monthly administration. Likewise, the reference to “adnmunistered at

least 8 weeks” 1s synonymous in the art with treating angiogenic eve disorders with

[
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bi-monthiy (or every-other-month) admimstration. This 1s also consistent with my
own experience treating angiogenic eye disorders—i.¢., [ consider “4 weeks™ to be
synonymous (or interchangeable) with “monthly,” and “8 weeks” to be synonymous
{or interchangeable) with “bi-monthly,” {or every-other-month). (See id., 7:54-56).

43, Third, although 1 have been informed that a claim preamble is
presumed not to be a claim limitation, [ have been asked for my opinion on the scope
of the term “method for treating” should the Board wish to construe the term. In my
opinton, without any parameters set forth i the claim or any additional gaidance
from the claim itself, a person of ordinary skill in the art would apply a plain and
customary meaning to the term, which would include administering a therapeutic
agent to a patient. [ have analyzed the specification and have not seen an alternative
defimition for the term i the specification. | have seen a reference to “efficacy,” and
if one were to equate a method for treating with a particular efficacy, the definition
in the patent provides that the method demonstrate efficacy within 104 weeks from
initiation, and that the patients exhibit a loss of 15 or fewer letters on the ETDRS
visual acuity chart. (/d., 7:16-31).

44 Fourth, with respect to clammns 1 and 14 (and the claims that depend
therefrom), a person of ordinary skill in the art would understand the “VEGFRI
component,” “VEGFR2 component,” and the “multimenzation component”™—all of
which refer to separate amino acid domains of “SEQ ID NO:2” and the
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corresponding DNA sequence of “SEQ ID NO:17-—as collectively refemng to
aflibercept (a/k/a VEGF Trap or VEGF Trap-Eye), for at least the following reasons:
e The amino acid sequence provided in the "338 patent specification for
“SEQ D NO:27 1s the identical amino acid sequence Regeneron
previously submitted to the U.S. Patent and Trademark Office as referring

to aflibercept (a/k/a VEGF Trap or VEGF Trap-Eye).* (Compare id., SEQ

1D NO:2, with Ex 1010, °758 patent, Fig 24A-C (disclosing the nucleotide

sequence and deduced amino acid sequence, as well as a description of

each molecular component therein (i.e., the signal sequence, the FLTI Ig

domain 2, the FLK1 Ig domain 3, and the FcACT domain), 10:15-17
{specifying that this molecule 1s termed “VEGFRIR2-FcACI(a).”); see

also, e.g, Ex. 1024, "738 FH, 12/22/2011 Patent Term Extension
Application, 2, 6-7 (“The name of the active ingredient of EYLEA™ is
aflibercept, also known as VEGF trap, VEGF-trap, VEGF Trap-Eve and

VEGF-TRAPrm2 . . . [,] a fusion protein consisting of (a) a vascular

2 In the course of my analysis, I requested that exhibits be created that compare the
SEQ ID NO:1 and SEQ 1D NO:2 of the "338 patent with sequences disclosed in the
prior art references. [ have reviewed these exhibits and confirmed that these

sequences are the same. (Ex.1093; Ex.1094).
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endothelial growth factor (VEGF) receptor component having
immunoglobulin-like (Ig) domains consisting of an Ig domain 2 of a first
VEGF receptor that is human Fltl and an lg domaim 3 of a second VEGF
receptor that i1s human Flki; and (b) an Fc portion of human [gG1,” and
further explaining to the U.S. Patent and Trademark Office that the amino
acid sequence of aflibercept 1s set forth i Figures 24A-24C of the 758
patent));

The 338 patent specification states that “[a]n exemplary VEGF antagonist
that can be used in the context of the present invention is a multimeric
VEGF-binding protein comprising two or more VEGF receptor-based
chimeric molecules referred to herein as “VEGFRIR2-FeACl(a) or
‘aflibercept.”” (Ex.1001, "338 patent, 2:32-37); and

It was well known in the art that this fusion VEGF antagonist was
commonly referred to as “VEGF Trap,” and also known as “aflibercept,”
as well as “VEGF Trap-Eye” when formulated for intraccular delivery.
These terms were often used interchangeably by those of ordinary skill in
the art. (See, e.g., Ex 1006, Dixon, 1573 ("VEGF Trap-Eve and aflibercept
(the oncology product) have the same molecular structure.”);
Ex.1039, °095 patent, 1:45-54; Ex. 1040, WHO Drug Info, 118-19;
Ex 1021, 2009 10-Q, 20 ({(using VEGF Trap and aflibercept
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mterchangeably and explaiing that “VEGF Trap-Eve is a speaally
purified and formmlated form of VEGF Trap for use m imtraocular
applications™); Ex. 1007, Adis, 261 (indicating in the title that aflibercept,
VEGF Trap (RIR2), and VEGF Trap-Eve, among other terms, are
understood by a person of ordinary skill i the art to refer, mterchangeably,
to the same drug)).
VI. BACKGROUND.
A.  Vitreoretinal Disorders.

45, The followimg Figure illustrates the normal anatomy of the eve:

{Ex. 1042, NIH AMD, 2). Vireoretinal disorders relate to problems mvolving the
retina, macula, and vitreous fhud {or gel). The retina 1s the hght-sensitive hissue
hining the back of the eve, which converts hight rays into impulses that travel through

19
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the optic nerve to the brain, where they are interpreted as images. The macula 1s the

small arca at the center of the retina, which, because of the high concentration of

cones in that region, is responsible for high-acuity color vision, which enables one
to distinguish among different colors. The vitreous fluid (or gel) 1s the clear, jelly-
hike substance that fills the mside of the eye from the lens to the retina, helping the
eye maintain its shape.

46.  Vitreoretinal disorders such as AMD and diabetic retinopathy (DR) are
the leading causes of visual impairment in developed countries, and the prevalence
of these disorders 1s expected to rise with the increase in the aged population. (See
Ex. 1006, Dixon, 1573).

i. Age-related macular degeneration {AMD).

47, The NIH’s National Eye Institute describes AMD as “a common eve
condition and a leading cause of vision loss among people age 60 and older. It causes
damage to the macula, a small spot near the center of the retina and the part of the
eye needed for sharp, central vision, which lets us see objects that are straight ahead.”
(Ex.1042, NIH AMD, 1).

48,  AMD can be classified as ecither “dry” (nonexudative) or “wet”
(exudative). (See, e.g., Ex 1036, Regeneron (28-Apnif-2008), 2). In wet AMD, new

blood vessels grow beneath the retina and leak blood and/or fluid, causing disruption
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and dysfunction of the retina, as T have illustrated in the following modification of

Figure | from NIH AMD:

“

{(Ex.1042, NIH AMD, 2 {modified to iHlustrate neovascular {wet) AMDY:, see afso

Ex. 1036, Regeneron (28-April-2008), 2). This creates blind spots in central vision
and eventual scarring or formation of a disciform that represents the end-stage of
AMD and assoctated vision loss.

49, As of 2009, it was reported that AMD “affects > 1.75 mullion
mdrviduals m the US and 1t 1s estimated that by 2020 this number will increase to
almost 3 mitlion.” and “{wiorldwide, AMD 15 estumated to affect 14 million people.”
(Ex.1006, Dixon, 1573}

50.  Farly treatments for wet AMD were focused on laser and photodynamic

therapy, in which portions of the eve were cauterized to prevent the spread of new
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blood vessels. However, while this therapy could be effective at controlling vision
loss in some patients, the therapy itself could result i vision loss in some portions
of the eye. (See Ex.1043, Brown, 627; Ex.1006, Dixon, 1573 (“[Patients treated
with photodynamic therapy] continued fo experience a decline in visual acuity and
the treatment was of questionable cost and effectiveness.”)).

2. Diabetic retinopathy (DR).

S1. DR “occurs when diabetes damages the tiny blood vessels in the retina,
which is the light-sensitive tissue at the back of the eve.” (Ex 1044, NIH DR, 1}.
DR “can cause blood vessels in the retina to leak tluid or hemorrhage (bleed),
distorting vision.” (/d., 1-2). Further, “{i]n its most advanced stage, new abnormal
blood vessels proliferate (increase i number) on the surface of the retina which can
lead to scarring and cell loss wn the retina.” (74, 2). DR is the “leading cause of
viston impairment and blindness among working-age adults.” (/d,, 1).

3. Diabetic macular edema (DME),

52. DME 1s a consequence of DR, “DME 1s the build-up of fluid (edema)
m a region of the retina called the macula.” (Ex.1044, NIH DR, 3). “DME is the
most common cause of vision loss among people with diabetic retinopathy.” (Jd.).

B.  Angiogenesis and Vascular Endothelial Growth Factor (VEGFE).

53,  Angiogenesis is a key process necessary for embryonic development of

the vascular system; early gene knockout studies revealed that loss of one or more
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genes responsible for angiogenesis results in embryonic lethality. (See Ex 1045,
Ferrara-1999, 1359). However, aberrant angiogenesis has also been identified as a
contributor to the development of many tumors and disorders associated with
imcreased vascularization. (See id., 1360). Early on, researchers recognized the
potential promise of targeting angiogenesis as a therapeutic strategy for treating
diseases and disorders characterized by increased vascularity. (See id., 1359-60).

. VEGF Antagonists.

54, While VEGF may be “a naturally occurring protein in the body whose
normal role is to tnigger formation of new blood vessels (angiogenesis) to support
the growth of the body’s tissues and organs,” (Ex. 1036, Regeneron (28-April-2008),
2), additional research also identified a role for VEGF in tamor angiogenesis, with
studies showing an upregulation of VEGF in various tumor types, (Ex. 1046, Ferrara-
2005, 968). Asaresult, anti-angiogenic VEGF inhibitors were identified as potential
therapies, and were soon developed and entered clinical testing. (4d., 971).

55,  One of the first of these was bevacizumab, a humanized monoclonal
antibody approved for the treatment of metastatic colon cancer in combination with
S-fluoruraci (5FU). (/d., 967, 971).

56. VEGF has also been 1dentified as a factor in the abnormal growth and
fragitity of new blood vessels in the eye, a condition associated with wet AMD. (See
id., 971-72; Ex 1012, Regeneron (28-April-2008), 2 ("Blockade of VEGF, which
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can prevent abnormal blood vessel formation and vascular leak, has proven
beneficial i the treatment of wet AMD and a VEGF inhibitor, ranibizumab, has
been approved for treatment of patients with this condition.”)). This led some
physicians to suggest that bevacizumab and other anti-VEGF factors could be used
to treat vitreoretinal diseases. Indeed, since the mitial approval of bevacizumab for
use in treating cancer, some ophthalmic physicians have used it off-label for the
treatment of AMD (via intravitreal injection) with promising results. (See, e.g.,
Ex.1047, Bashshur, 1)

57. In addition, based on the recognition that neovascularization and
vascular leakage are a major cause of vision loss in wet AMD, anti-VEGE agents
were also developed for the specific purpose of treating AMD.

58  One of these, ranibizumab, 1s a humanized monoclonal Fab fragment
capable of blocking the activity of VEGF-A, and marketed under the name
LUCENTIS®. Approved in 2006, it was onginally indicated for the treatment of
wet AMD via monthly intravitreal administration of 0.5 mg. The prescribing
information available in 2006 also suggested a regimen of less frequent dosing
following four monthly mtravitreal injections. (Ex 1048, Lucentis PL, 1). Less
frequent dosing was a preferred option due to the nature of intravitreal injections.

59.  Intravitreal treatment involves administering an injection directly mito
the vitreous of the eye. Because of this, patients can experience signiticant pain and
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discomfort. Soreness in the imjected eye 1s a frequent side effect. In addition,
potential complications that can occur include subconjunctival hemorrhage,
mfection, and mmflammation. While the risk of infection 1s small, the consequences
can be devastating. Lastly, the cost and inconvenience of monthly visits and
mjections can be a major drawback for patients, many of whom are elderly, cannot
drive due to their deteriorating vision, and must rely on family, friends, or public
transportation to get to their appomtments—which can sometimes take 2-5 hours
because of the assessments (OCT scan and visual acuity) that must be done, followed
by the actual treatment, if necessary.

60.  These drawbacks and risks were a recognized concern in the mid- and
late-2000°s. As aresult, the frequency of injections was the subject of investigation
for those of ordmary skill in the art at the time, as well as m the patient community,
and the trend m the mid- to late-2000s already was moving away from monthly
dosing. This is evident from the LUCENTIS® (ranibizamab) 2006 prescribing
information {“treatment may be reduced to one injection every three months after
the first four injections™), as well as the ranibizumab trials that post-date the early
ANCHOR and MARINA monthly dosing trials, almost all of which were exploring
ways to reduce injection frequency, including through pro re nata, 1.¢., as-needed,
dosing schedules ("PRN”). (See, e.g., SUSTAIN (PRN dosing after 3 monthly
loading doses); EXCITE (quarterly dosing after 3 monthly loading doses); PrONTO
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(PRN dosing after three monthly loading doses), SAILOR (PRN dosing after 3
monthly loading doses); and PIER (quarterly dosing after 3 monthly loading doses);
Ex.1030, Mitchell, 6-7).

61.  Also, in my experience, by 2010/2011 very few physicians were
engaging in straight monthly dosing of VEGF antagonists. The typical practice was
to either (1) treat with 2 or 3 monthly loading doses, followed by as-needed dosing
thereafter, based on OCT and visual acuity assessments; or {2} engage in what has
been termed “treat-and-extend,” which involves 2 or 3 Joading doses, followed by
increased spacing between visits, so long as the patient is maintaining gains in visual
acuity. {See, e.g., Ex. 1027, Spaide, 305; Ex.1049, Spiclberg, 24).

62. Thus, those in the medical and research communities were actively
mvestigating, and already mcorporating, ways to reduce the time, expense, and
patient discomfort associated with monthly intravitreal injections. (See, eg.,
Ex. 1006, Dixon, 1574; Ex. 1036, Regeneron (28-April-2008), 1 (noting that the long
residence time of VEGF Trap-Eye in the eve means that the drug may be able to be
dosed less frequently than once-monthly); Ex. 1050, Schmuidt-Erfurth, 1153 (*{The
ranibizamab PrONTO study] suggested that flexible OCT-guided retreatment could
sustain visual gam with fewer injections, a concept which has since become a

popular model in clinical practice, particularly in Europe.”); Ex 1051, Keane, 592
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{“[Mluch effort has focused on the development of alternative treatment regimens,
which would reduce the number of njections required . .. "))

D.  VEGF Trap-Eye/Aflibercept.

63, VEGF Trap-Eve 1s a VEGF blocker developed by Regeneron. Unlike
the VEGF blocker ramibizumab, which 1s a humanized monoclonal antibody, VEGE
Trap-Eve 1s a fusion protem of Ig domain 2 of human VEGFR1 and Ig domain 3 of

human VEGFR2 combined with a human TgG Fo fragment, as depicted below:

{Ex. 1006, Dixon, 15375-76, Fig.1; see also Ex 1036, Regeneron {28-Apnil-2008), 2
{“VEGF Trap-Eve 1s a fully human, soluble VEGF receptor fuston protein that binds
all forms of VEGF-A along with the related Placental Growth Factor (PIGF).")).
64, In 2002, Regeneron published an article detailing its development of
VEGF Trap-Eve. a high-affinity VEGF blocker “that has prolonged # vivo

pharmacokinetics and pharmacodynanucs, lacks nonspecific toxicities, and can
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effectively suppress the growth and vasculanzation of a number of different types
of tumors in vive,” and was intended to treat disorders associated with increased
angiogenesis. (Ex. 1004, Holash, 11393).

65.  From this, the authors concluded that “although the parental VEGF-
Trap and its VEGF-Traprir derivative are quite comparable in vifro (see above),
the VEGF-Traprirz performs much better i vivo, presumably because of its
dramatically enhanced pharmacokinetic profile.” (/d., 11395-96).

66.  The authors closed with a report of studies comparing VEGF-Traprir2
with anti-VEGF monoclonal antibodies, and conchuded that efficacy of VEGF Trap
was equal to or better than anti-VEGF antibodies. This led the authors to conclude
that the efficacious dose of the VEGF Trap may be lower than that of a monoclonal
anti-VEGF antibody. (See id, 11397).

67.  The Holash authors concluded that VEGF Trap may be useful in the
treatment of retinopathies, given the contribution of pathological angiogenesis to
such disorders. (See id.).

68.  This is consistent with the understanding of physicians at the time that
VEGF Trap-Eye was known to have a high binding affinity to VEGF, which the
medical community believed could translate to good clinrcal efficacy outcomes.

69.  Subseguent work by Regeneron reinforced VEGF Trap’s potential as a
possible antiangiogenic therapy for vascular eye diseases. For example, Rudge
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noted that blocking VEGF-A exhibited impressive results in the treatment of wet
AMD, suggesting that a VEGF blockade like VEGF Trap could be useful in treating
eye disorders characterized by leaky and proliferating vasculatare. (Ex 1052,
Rudge, 411).

70.  Rudge also mcludes experimental work which indicated a role for
VEGF m the pathology of other vascular eye disorders, including diabetic edema,
DR, and AMD. (/d., 414). Preclinical studies with VEGF Trap showed that it was
able to inhibit choroidal and corneal neovascularization, suppress vascular leak
the retina, and promote the survival of comeal transplants by inhibiting
neovascularization. (Jd). Following the promising preclinical trials, VEGF Trap
entered clinical trials assessing its effectiveness in treating AMD and diabetic edema
and retinopathy. The preliminary resuits showed that “VEGF Trap can rapidly and
mmpressively decrease retinal swelling, and that these changes can be associated with
mmprovement m visual acuity.” (/d., 414-15; see also Ex. 1088, Nguyen-2006, 1522).
The authors also noted that the VEGF Trap was in the process of entering even more
clinical trials related to vascular eye diseases. (Ex. 1052, Rudge, 415).

E. Regeneron’s Press Releases and Clinical Trials.

71, In the mid-2000°s, Regeneron began reporting on its chinical trials of
VEGF Trap-Eye in AMD patients. Provided below is a table summarizing the trials,
their nomenclature, exemplary dosing regimens mvolved, and some of the references
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that refer to those studies, which will be discussed in greater detail later in my

declaration.

Trial

Name

Reference(s)

Dosing Regimen

Phase 1 {AMD}

CLEAR-IT

Dixon; Nguven-

2009

Single miravitreal
dose {incl. 0.5, 2,

and 4 mg doses}

Phase 2 {AMD3}

CLEAR-IT 2

Phixon; Adis

Monthly or

quarterly through
week 12 followed
by PRN (incl. 0.5,

2, and 4 mg doses)

Phase 3 {AMD}

VIEW!; VIEW?2

Dhxon; Adis; NCT-
795, NCT-377,
Regeneron (8-May-

2008)

Monthly through
week &, followed
by every 8 weeks
{0.5 and 2 mg

doses)

3 The VIEW1 and VIEW?2 trials were discussed in numerous Regeneron press

releases between August 2007 and the time the "338 patent priority applications were

filed 1n 2011. Regeneron {(8-May-2008) 1s provided here as an illustrative example.
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72.  In addition. because some of the AMD clmical trials involving
ranibizumab (LUCENTISY) are discussed throughowt my declaration. and the dosing
regimens used in those studies are relevant to the dosing regimen used in
Regeneron’s Phase 3 VIEW1/2 studies of VEGF Trap-Eve, a table summarizing

those studies 1s also provided:

Trial® Dosing Regimen

MARINA (AMD) Monthly

ANCHOR {AMD) Monthly

PIER {AMD) Quarterly after 3 initial monthly injections
EXCITE {AMD) Quarterly after 3 mtial monthly nyections
PrONTO (AMD;} PRN after 3 miusl monthly injections
SAILOR (AMD) PRN after 3 mutial monthly mjections
SUSTAIN (AMD) PRN after 3 mital monthly injections

73, In comnection with Regeneron’s VEGF Trap chlinical program,

Regeneron 1ssued a series of press releases, beginning around 2007, disclosing, in

* A summary of these trials also can be found in Ex 1033, Mitchell.
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sum, the following information regarding its clinieal trials to persons of ordinary

skiil in the art;

Mar. 2007

(Ex.1053)

Phase 2 trial: 4-week (1.¢., monthly) dosing with VEGY Trap-
Eve yields “a statistically sigmficant reduction in retinal

thickness after 12 weeks.” (Ex.1053, Regeneron (27-March-

2007). 1).

2 Aug. 2007

(Ex.1034)

Phase 2 trial: Results show monthly (1.e., every 4 week) VEGF
Trap-Eve dosmg vields “a statisticallv significant reduction in
retinal thickness and improvement m visual acuity after {2
weeks.” (Ex. 1054, Regeneron (2-August-2007), 1).

Phase 3 wriall VIEWI inal inmuiated, testing the safety and

efficacy of VEGF Trap-Eve dosed at either 4 week mtervals (.5

and 2.0 mg} or § week mntervals (2.0 mg). (/).

28 Apr. 200K

(Ex.1036)

Phase 2 trial: Previously reported gams in visual acuity and
decreases n retinal thickness for week 12 were maintained out
to week 32 when using a PRN (1.e., pro re nafe or as-needed)
dosing schedule after week 12, {Ex. 1036, Regeneron {(28-April-

2008), 1).

%]
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Phase 3 trials (VIEW] & 2} Testing “a monthly loading dose

of 0.5 mg or 2.0 mg for 12 weeks, followed by a nine-month
fixed-dosing regimen of 0.5 mg monthly, 2.0 mg monthly, or 2.0

mg every eight weeks.” {Id.. 2).

8 May 2008 Phase 3 trials (VIEW1 & 2} Evaluating “2.0 mg [VEGF Trap-

(Ex.1013)° Eve] at an 8-week dosing interval, including one additional 2.0

myg dose at week four,” for up to one year—1.e., doses at weeks
.4, 8 16, 24, 32, 40, and 48. {Ex.1013. Regeneron (8-May-

2008). 1).

19 Aug. 2008 | Phase 2 trial Patients receiving monthly doses of enther 2.0 or
{Ex.1089) 0.5 mg VEGF Trap-Eve for 12 weeks followed by PRN dosing
achieved nnproved visual acuity and decreased retinal thickness
after one vear. {Ex.1089, Regencron (19-August-2008), 1.

Phase 3 trials (VIEW]1 & 2} Studies mvolve “2.0 mg [VEGF

Trap-Eve] every 8 weeks {(following three monthly dosesy’™—

¥ The same information was reported by Regeneron’s pariner, Bayer, in their own

press release, dated the same day. {See, eg., Ex 1032, Bayer (8-May-20083).

(2
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r.e., doses at weeks 0, 4, and §, followed by doses at weeks 16,

24,32, 40, and 48. (Jd.).

28 Sept. 2008 | Phase 2 trial: Patienis receiving monthly doses of etther 2.0 or
{Ex.1056) 0.5 mg VEGF Trap-Eve for 12 weeks followed by PRN dosing
achieved mproved visual acutty and decreased retinal thickness
after one vear.® {Ex 1056, Regeneron {28-September-2008), 1).

Phase 3 trials (VIEW]1 & 2): Studies mvolve “2.0 mg [VEGF

Trap-Eye] every 8 weeks (following three monthly doses)y"—
1.e., doses at weeks {), 4, and 8, followed by doses at weeks 16,

24,32, 40, and 487 (Id., 2).

¢ The September 28, 2008 Press Release also reporied that the Phase 2 results were
presented earhier that day at the 2008 annual meeting of the Retina Society i
Scottsdale, AZ, and that shides, including data reported at the meeting, were avatlable
at the Regeneron website.

" The Phase 3 VIEW1 and VIEW?2 studies reported in the above disclosures appear
to correspond to the Phase 3 study reported i the "338 patent at Example 4.
{Compare Ex. 1056, Regeneron {28-September-2008), 2, with Ex. 1001, "338 patent,

8:10 - 13:48).
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14 Sep. 2009 Phase 3 trials (VIEW1 & 2} Treatment arms for the first vear

{Ex.1068) of the VIEW studies to be (1) 0.5 mg every four weeks; (11} 2.0
mg every fowr weeks: and (m1) 2.0 mg everv eight weeks
following three monthly doses—i.¢., doses at weeks 0, 4, and 8,
followed by doses at weeks 16, 24, 32, 40, and 48. PRN dosing
to be used for the second vear of the programs. (Ex. 1068,

Regeneron {14-September-2009), 1)

VII. SCOPE AND CONTENT OF THE PRIOR ART REFERENCES.

A.  Dixen (Ex.1086).

74.  Dixon was published in 2009, I understand that because Dixon
published before the earliest priority date of the "33R8 patent * it is prior art. 1 have

reviewed Dixon. Dixon ts an article summarnizing the current state of AMD therapies

*1 have been asked by counsel for Mvlan o use January 13, 2011, as the priority
date of the "338 patent for purposes of my declaration. I understand that counsel for
Mylan reserves the right to challenge whether there is sufficient support in the

priority document for Regeneron to properly rely on this date.

(2
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as of 2009, and profiling m particular, the development and chinical testing of
Regeneron’s VEGF Trap-Eve, including the details of Regeneron’s VIEW Phase 3
dosing regimen. The following paragraphs represent examples of the disclosures in
Dixon that, in my opinion, are relevant to the method(s) of treatinent claimed in the
"338 patent:

75, As an initial matter, Dixon discloses that “[ijn addition to two anti-
VEGF drugs currently in widespread use, ranibizumab and bevacizumab, a number
of medications that mterrupt angiogenesis are currently under tnvestigation.”
(Ex. 1006, Dixon, 1573).

76.  To that end, Dixon reports on several ranibizumab studies, including
the PIER and PrONTO studies initiated by Genentech 1n 2004, which, according to
Dixon, were intended to study alternative dosing schedules that might reduce the
“time and financial burden of monthly injections.” (/d., 1574).

e The PIER study assessed patients after receiving 3 monthly (ie., every 4
week) injections, followed by quarterly (i.e., every 12 week) dosing.

e The PrONTO study assessed patients after receiving 3 monthly (1.e., every 4
week ) injections, followed by as needed (p.rn.) dosing. The PrONTO study
reported that “78% of patients had maintained vision and vision had improved

by > 3 ines 10 43% of patients with an average of five injections ayear.” (Id).
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o
i

While acknowledging the efficacious outcomes achieved with
ranibizumab and bevacizamab, Dixon states that in the development of new drugs
for treating AMD, the focus was on improving efficacy and extendig the duration
of action, and thus, allowing for less frequent dosing.’ (/d). Regeneron’s VEGF
Trap-Eye-—which, at the time, was well known and in commercial development for
the treatment of AMD-—was identified by Dixon as “[olne promising new drug”™ that
“blocks all isoforms of VEGF-A and placental growth factors-1 and -2.” (Jd., 1573).

78.  Among other VEGF Trap related disclosures,'” Dixon discusses
Regeneron’s Phase 2 trial, named CLEAR-IT-2. ({d., 1576). The CLEAR-IT-2 tnal
included 5 dose groups:

e (.5 mg monthly for 12 weeks (i.¢., doses at weeks 0, 4, 8, and 12):

? This was a logical benefit. As I mention elsewhere in this declaration, physicians
and patients were interested in reducing the frequency of dosing of anti-VEGF
agents given, among other things, the unpleasantness of intravitreal injections.

 For example, Dixon discusses (i) Regeneron’s CLEAR-IT-1 trial, a two-part,
Phase 1 study of intravitreal aflibercept in patients with AMD; and (11) “a small open-
label safety study for the treatment of diabetic macular edema”™ with a single dose of

4 mg VEGF Trap.
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s 2.0 mg monthly for 12 weeks (i.e., doses at weeks 0, 4, 8, and 12);

¢ 0.5 mg quarterly for 12 weeks (1.¢., doses at weeks 0 and 12};

e 2.0 mg quarterly for 12 weeks (i.e., doses at weeks 0 and 12); and

e 4.0 mg quarterly for 12 weeks (1.e., doses at weeks O and 12). (7d).
Following each of the above fixed dosing regimens, “patients were treated with the
same dose of VEGF Trap-Eve on a prn. [ie., as needed] basis.” (Jd).

79.  Dixon states that in the Phase 2 CLEAR-IT-2 trial, “[p]atients initially
treated with 2.0 or 0.5 mg of VEGF Trap-Eve monthly achieved mean improvements
of 9.0 (p < 0.0001) and 5.4 (p < 0.085) ETDRS letters with 29 and 19% gaining,
respectively, > 15 ETDRS letters at 52 weeks.” (J/d). Dixon also states that
“Idjuring the p.r.n. dosing period, patients initially dosed on a 2.0 mg monthly
schedule received an average of 1.6 more injections and those initially dosed on a

0.5 mg monthly schedule received an average of 2.5 injections.” (/d.).

"' my experience, PRN dosing at this stage in any such dosing regimen involves
monthly visits wherein each patient is evaluated and a determination 1s made (on a
monthly basis) whether another injection is required. Consequently, in my opinion,
the most frequent dosing that would typically occar under such a “p.r.n. basis™ is

monthly (or every 4 weeks).
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80.  Dixon also reported on Regeneron’s Phase 3 AMD studies, named
VIEW! and VIEW2, which were intended to “evaluate the safety and efficacy of
wmtravitreal VEGF Trap-Eye.” ({d)). The planned dosing regimens included:

e 0.5 mgevery 4 weeks (i.¢., doses at weeks 0,4, 8,12, .. )

e 2.0 mgevery 4 weeks (i.e., doses at weeks 0,4, 8,12, .. ); and

e 2.0 mgevery 8 weeks affer 3 initial, monthly doses (1.¢., doses at weeks 0,

4, and §, followed by doses at weeks 16, 24, 32, 40,48 .. ). (/d).

Also included as a comparator was 0.5 mg of ranibizumab administered every 4
weeks (i.e., monthly). (/d). Farthermore, “[a}tier the first year of the study, patients
will enter a second year of p.rn. dosing evaluation.” (/d.). The choice of every eight
weeks, or bimonthly dosing, for the VIEW trials is consistent with Dixon’s stated
concerns among physicians about the time and financial burdens of monthly
administration required for existing therapies, like ranibizumab, and the suggestion
that “desirable attributes for emerging therapies for neovascular AMD mclude
higher visual improvement rates and decreased dosing intervals”  {(Id., 1577
{emphasis added)).

§1.  The Dixon authors also noted that “VEGF Trap-Eye 1s under Phase I
investigation in DME and Phase I investigation in central retinal vein occlusion

[RVO]” and suggested that “FDA approval of VEGF Trap-Eye for these mdications
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would significantly add to the ophthalmologists’ armamentarium for treatment of
retinal vascular disease.” (Jd., 1577-78).

82. Lastly, | note that much of Dixon’s mformation about Regeneron’s
Phase 3 VIEW studies was derived from online records from clinicaltrials. gov—the
same records that 1 discuss in this declaration. (See id., 1579, (Ref. Nos. 46-47
(citing NCTO00509795, accessed Sep. 28, 2008, and NCT00637377, also accessed
Sep. 28, 2008))).

B.  Adis (Ex.1007),

83.  The Adis reference was published in 2008. I understand because the
Adis reference published before January 13, 2011, the earliest priority date of the
’338 patent, it is prior art.

84.  Adis discloses that “[a}flibercept is a fully human recombinant fusion
protein composed of the second Ig domain of VEGFRI and the third [g domain of
VEGFR2, fused to the Fc region of human Ig(Gy,” and that while Regeneron and
Sanoti were developing 1t for the treatment of cancer, Regeneron and Bayer were
developing it for eye disorders. (Ex.1007, Adis, 261). Throughout Adis, the authors
use the terms aflibercept and VEGF Trap-Evye interchangeably. (See, e.g., id., Title).

85,  Adis states that “Regeneron and Bayer tmitiated a phase I trial of
aflibercept in approximately 1200 patients with the neovascular form of wet AMD

wn August 20077 (Id., 263).
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86.  According to Adis, the VIEW] and VIEW?2 trials were mitiated to
evaluate the safety and efficacy of (1) 0.5 and 2.0 mg doses administered monthly
(1.e, at weeks 0, 4, 8, 12, 16 . . ); or (2) 2.0 mg doses administered every 8 weeks
following three monthly doses (i.e., at weeks 0, 4, 8, 16, 24, 32, 40, and 48). (/d
(“2.0 mg at an 8-week dosing mterval, inchuding one additional 2.0 mg dose at week
471

87.  Adis also discusses Regeneron disclosures indicating that “Regeneron
has completed a 12-week, phase 11 trial in patients with wet AMD, to evaluate the
safety and efficacy of mtravitreal aflibercept using different doses and dose
regimens.” (Jd.). Adis states that these dosing regimens were:

e 0.5 mg monthly for 12 weeks (1.¢., doses at weeks 0, 4, 8 and 12);
¢ 2.0 mg monthly for 12 weeks (1.e., doses at weeks 0, 4, 8. and 12);
¢ 0.5 mg quarterly for 12 weeks (i.e., doses at weeks 0 and 12);

¢ 2.0 mg quarterly for 12 weeks (1.e., doses at weeks 0 and 12); and

e 4.0 mg quarterly for 12 weeks (i.¢., doses at weeks 0 and 12). (/d).

2 Notably, Adis cites Regeneron and Bayer Press Releases retrieved online from the
companies’ respective websites. (fd., 263, 268, Ref. Nos. 10-13). In my opinion,
this confirms that such press releases were well known and widely available to

persons of ordimary skill in the art prior to January 2011,
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88, Adis also covers the Phase 2 AMD trial results, reporting that at the 32-
week point, “157 patients receiving either 0.5 or 2.0 mg followed by as-needed
(PRN) dosing achieved mean improvements in visual acuity of 8.0 and 10.1 letters,
respectively, and mean decreases in retinal thickness of 141 and 162 microns,
respectively.” (Id., 267). The authors continue, noting that over the 20 weeks
following the 12-week loading dose period, patients only required on average one
additional injection “to maintain visual acuitv gain achieved,” and observing that
while PRN dosing followmg fixed quarterly dosing mamtamed improvements, it
was not as robust as those results achieved with mitial fixed monthly dosing. (/4
268). They also report that Phase I AMD prelininary results “have shown rapid,
substantial and prolonged (> 4 weeks) reductions in retinal thickness with single-
dose intravitreal injections of VEGF Trap.” (Jd.).

89. Lastly, I note that much of Adis” information about Regeneron’s Phase
2 CLEAR-IT-2 and Phase 3 VIEW studies was derived from Regeneron and Bayer
press releases—some of which are the same press releases that I discuss in this

declaration. (See id., Ref. Nos. 10-16).

Mylan Exhibit 1002
Mylan v. Regeneron, IPR2021-00881
Page 49

Celltrion Exhibit 1014
Page 696



C. Regeneron (8-May-2008) (Ex.1013).

90. Regeneron {(8-May-2008) is dated May 8, 2008. Because Regeneron
(8-May-2008) published™ before January 13, 2011, the earliest priority date of the
"338 patent, it is my understanding that Regeneron {8-May-2008) qualifies as prior

art to the *338 patent.

Y 1 was also asked whether, in my opinion, Regeneron (8-May-2008) was publicly
available to persons of ordinary skill in the art prior to January 13, 2011, In my
opinion, accessing records such as Regeneron (8-May-2008) is a task consistent with
the exercise of reasonable diligence and would have wvolved little more than calling
up Regeneron’s website and clicking on the press releases kept therein.
Furthermore, in my opinion, Regeneron’s press releases at this fime were well
known and widely available to persons of ordinary skill in the art of treating
angiogenic eye disorders. Indeed, 1 am aware of several colleagues who reviewed
such press releases prior to January 2011, For example, Adis (Ex.1007) cited to over
15 Regeneron and Bayer press releases in its 2008 discussion of aflibercept (VEGF
Trap-Eye), confirming, in my opinion, the public availability and widespread
dissemination of Regeneron (8-May-2008). In sum, it is my opinion that Regeneron
(8-May-2008) was unequivocally available publicly to persons of ordinary skill in

the art prior to January 13, 2011,

S
2
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91.  Regeneron (§-May-2008) reports on the commencement of the second
Phase 3 trial (VIEW?2) for evaluating the safety and efficacy of VEGF Trap-Eye in
freating AMD. (Ex. 1013, Regeneron (8-May-2008), 1). The VIEW?2 trial was
mtended to evaluate patients enrolled from Furope, Asia Pacific, Japan, and Latin
America, and was described as a “confirmatory Phase 3 trial” to follow positive
Phase 2 results that showed VEGF Trap-Eye was able to reduce retinal thickness and
improve visual acuity. (Jd.). Dr. Yancopoulos, CEO of Regeneron and sole inventor
on the "338 patent, was quoted as touting the need to provide “optimal care to those
patients with wet AMD” and to evaluate “different dosing regimens.” (/d.). Those
dosing regimens were to inchude:
e 0.5 mg every 4 weeks (i.e., monthly);
e 2.0 mgevery 4 weeks (i.e., monthly); and
s 2.0 mgevery eight weeks (1.¢., bimonthly) with an additional dose at week
4 (in other words, three monthly doses followed by bimonthly dosing).
{id).
Following the first year of dosing according to the above regimens, the second year
will incorporate a “flexible, criteria-based extended regimen with a dose
administered at least every 12 weeks, but not more often than every 4 weeks.” (/d.).
92, Regeneron (8-May-2008) also reports on the results of the Phase 2 trial,
disclosing that at 12 weeks “VEGF Trap-Eye met both primary and secondary key
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endpoints: a statistically significant reduction in retinal thickness . . . and a
statistically significant improvement from baseline in visual acuity.” (Jd.). They
further disclosed that following the 12-week fixed dosing loading phase of the tnial,
patients were treated on a PRN/as-needed basis, and reported that the PRN dosing,
through week 32, “maintained the gain 1n visual acuity and decrease in retinal
thickness achieved at week 12.7 (Jd.).

D, NCT-795 (Ex.1014).

93, NCT-795 is an onling record from the site clinicaltrials gov, a database
of clinical trial information developed by the National Library of Medicine and a
service of the U.S. National Institutes of Health.

i. ClinicalTrials.gov.

94.  Clinicaltrials.gov 1s a website publicly accessible to anyone, including

physicians, patients, and researchers, interested 1n viewing information pertaining to

chinical trials being conducted in the United States and abroad [available since at

least 2000}

95. I am, and have been throughout the majority of my clinical career,

aware of clinicaltrials.gov as a valuable online resource for learning about the latest
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chinical rials involving drugs for the treatment of retinovitreal eve disorders. In fact,
the first time I posted clinical tnal data to elmicaltrials. gov was m 2009,
86. 1 am also aware that climcaltnials. gov maintains an archive site, found

at the hnk “History of Changes” in each NCUT chinical tnial record, e g

97. 1 understand that this “History of Changes™ site maintains updates to
cach clmical tnial record, and that these updates can be retrieved from the online
archive site with the date on which the updste ocawrred indicated in the file record,
along with a comparison showing changes that were made since the previous update.

A partial snapshot of this portion of the “History of Changes” page is shown here:

Mylan Exhibit 1002
Mylan v. Regeneron, IPR2021-00881
Page 53

Celltrion Exhibit 1014
Page 700



History of Shanges for Stucy: NCTBRSEOS

Vascular Endotheiial Growth Factor VEGF Trap-Eyerinvestigation of Efficacy and Safety in Weat Age-Ralated Macuisr Degeneration{ARD}
{WiEW}
¥ i

Bsgemon SR Shude Raks and Cestantstowiens

8. 1 further understand that the “Submitted Date” column indicates the

date on which the updated information was provided to chnealtrials gov and thus
the date on or about which the mformation was publicly accessihle from the
database.

99 In sum. it 13 my firm opinion that chnicaltrial gov records (including
archives and updates} were well known and widely available to persons of ordinary
skill m the art prior to January 2011, T myvself regularly searched for and consulted
records 1n the clincialtrials. gov database before 2011 and continue o do so today.
The consultation of clinicaltrials. gov is a regular aspect of the research that 1 do in
assessing the safety and efficacy of new drugs, and in my experience, many of my

colleagues whe treat angiogenic eve disorders regularly consult the online records

|
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of climcaltnals. gov as well. My opimion regarding the public availability of NCT-
795, specitically, is further confirmed by prior art references to the “338 patent,
which cite to NCT-795 (as obtamned from chinicaltrials. gov), as well as several other
clinicaltrials.gov records. (See, e.g., Ex.1006, Dixon, 1576, 1579).1
Z. NCT-795 discloses the VIEW1 regimen.

100. NCT-795 was originally submitted on July 31, 2007, (See, eg,
Ex. 1014, NCT-795, 1, 3). NCT-795 describes the VIEW!1 study as a Phase 3
randomized double-masked safety and efficacy study of intravitreal VEGF Trap-Eye
in the treatment of neovascular age-related macular degeneration (wet AMD). (/d,
3-4). The record also states that the primary outcome measure will be visual acuity
changes compared to baseline, and that the study is anticipated to involve about 1200
patients in the U.S. and Canada. (/d., 4, 9).

101. I have used the archive document that compares the April 28, 2009
version to the March 3, 2009 version. The description at the top of the page indicates
that the April 28, 2009 version 1s “v9” and the March 3, 2009 version 15 “v8.” The

record indicates that changes made from March 3, 2009 to April 28, 2009 are

1 Citations to the clinicaltrials.gov records for NCT00509795 and/or NCT00637377

can also be found in other publications before 2011, (See, e.g., Ex.1073, Anderson,

275; Ex.1074, Ciulla, 162; Ex.1075, Ni, 403, 409: Ex.1076, Zarbin, 1360).
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displayed in a “merged” format, and [ understand from the document that additions
are indicated in green, while deletions or edits are displayed in red strikethrough.
{({d., 1-2).

102. The April 28, 2009 update provides the specific dosing regimens for
gach VIEW treatment arm. (Ex.1014, NCT-795, 5-8). The Apnil 28, 2009 record
states that April 28, 2009 was the date the update was submitted and April 29, 2009
the date it was posted. (/d., 4). From my experience using, and my knowledge of,
the site and how it works and archives information, [ understand that 1o mean that
the imformation displayed on that page and the subsequent pages, would have been
the mformation avaitlable to researchers on or about April 29, 2009, Therein, the
record indicates that patients will be randomly assigned to one of four treatment
regimens:

# 2 mg VEGF Trap-Eve every 4 weeks (2Q4);

e 0.5 mg VEGF Trap-Eye every 4 weeks (0.50Q4);

e 2 mg VEGF Trap-Eve every 8 weeks (2038); and

e (.5 mg ranibizumab every 4 weeks (RQ4). (/d., 5-7).

103, The record also states that experimental arm 3 will include “2.0 mg
VEGF Trap-Eye administered every 8 weeks (including one additional 2.0 mg dose

at week 4) during the first year™
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{{d.. 8). In other words, subjects m the 2Q8 treatment arm were to receive 2 mg
injections at weeks 0, 4, 8, 16, 24, 32, etc. (1.¢.. 3 monthly loading doses, followed
by every-eight-week dosing). The Apnl 28, 2009 record also states that the primary
outcome measure will be “Jtlhe proportion of subjects who maintain vision at Week
52, where a subject 1s classified as mamtaming vision if the subject has lost fewer
than 135 letters on the ETDRS chart compared to basehne (1.e. prevention of moderate
vision loss).” (&, 9). The record also notes that the timeframe for this assessment
will be "Week 52,7 {Id.}.

E. NCT-377 (Ex.1815).

104, NCT-377 1s an online record from the stte chnicalinals gov, a database
of chinical inal information developed by the National Library of Medicine and a
service of the U.S. National Institutes of Health. As stated above, clinicalinals. gov
is a website pubhicly accessible to anvone, mcluding physicians, patients, and
researchers, mierested in viewing information pertaining to chimical tnials bemng

conducted i the United States and abroad. My statements above regarding NCT

h
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records and my opinion regarding their availability to persons of ordinary skill in the
art apply equally to this record, NCT-377.

105, My opmion regarding the public availability of NCT-377, specifically,
is further confirmed by prior art to the 338 patent, which cite to NCT-377 (as
obtained from clinicaltrials.gov) as well as several other clinicaltrials.gov records.
(See, e.g., Ex. 1006, Dixon, 1576, 1579).F°

106. NCT-377 indicates that the earliest version of NCT-377 was submitted
on March 17, 2008, and first posted March 18, 2008, (Ex. 1015, NCT-377, 1, 4).
From my experience using, and my knowledge of, the site and how it works and
archives information, I understand that to mean that the information displayed on
that page and the subsequent pages, would have been the mformation available to

online observers on or about March 17-18, 2008, (See, e.g., id (“First Submitted

that Met QC Criteria: March 17, 2008, “First Posted: March 18, 20087)). The

March 17, 2008 record describes the VIEW?2 study as a “phase HI, double-masked,
randomized, study of the efficacy and safety of VEGF Trap-Eye in patients with
neovascular age-related macular  degeneration” and  further states that

“la]pproximately 1200 patients will be randomized in Europe, Asia, Japan, Australia

and South America.” (/d., 5).

¥ See supra note 15.
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107. The WCT-377 record also lists 4 treatment arms. or hterventions, for

the VIEW?2 study, mcluding Arm 3:

(#d . 6). The additional 2.0 mg dose at week 4 means that 2.0 mg doses were o be
admimstered at weeks 0, 4, and §, followed by deses at weeks 16, 24, 32, 40, and
48.
108, Additional treatment arms of the VIEW2 study meluded:
o Arm1: 0.5 mg every 4 weeks during the first vear (i.e., doses at weeks 0,
4,8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 4%, and 32). Thereafter doses as
frequently as every 4 weeks but no less frequently than every 12 weeks:
o Arm 2: 2.0 mg every 4 weeks during the first vear {1.e., doses at weeks 0,
4,8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48, and 52). Thereafter doses as
frequently as every 4 weeks but no less frequently than every 12 weeks;
and
+ Arm4: 0.5 mg ranibizzimab every 4 weeks during the first vear (1.e., doses

atweeks 0,4, 8, 12, 16,20, 24 28,32 36, 40, 44, 4K, and 52). Thereafter

h
[}
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doses as frequently as every 4 weeks but no less frequently than every 12
weeks. (/d, 6).

109. Subsequent updates were made and archived between April 2008 and
November 2014, (/d., 1-3). However, the dosing regimens remained unchanged
from the original throughout these subsequent updates.

F. ’664 Patent (Ex.1009).

110. U.S. Patent No. 7,396,664 1ssued July 8, 2008, from Application No.
11/204,709, filed on August 16, 2605, and 1s assigned, on its face, to Regeneron

Pharmaceuticals, Inc. T understand that the 664 patent qualifies as prior art to the

’338 patent because it 1ssued prior to January 13, 2011, the earliest priority date of

the 338 patent.

111, The 664 patent is drawn to VEGF Traps that “are therapeutically useful
for treating VEGF-associated conditions and diseases,” (Ex.1009, *664 patent,
Abstract), specifically, “eve disorders such as macular degeneration and diabetic
retinopathy,” (id., 2:64 — 3:12).

112, The 664 patent states that the tavention includes “a fusion polypeptide
comprising receptor components RI-R2-F, wherein R1 is vascular endothelial cell
growth factor (VEGF) receptor component lg domain 2 of Flt-1 (Fit1D2), R2 s
VEGF receptor component Ig domain 3 of Flk-1 (FIk1D3) (also known as KDR),
and F 1s a fusion component.” (/d., 1:36-42). Further, “{i]n a preferred embodiment,
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R1 and R2 are the only receptor components present. In a specific embodiment, the
VEGF-binding fusion polypeptide 1s amino acids 27-129 (R1) and 130-231 (R2) of
SEQ ID NO:8, or a vartant thereof.” (/d., 1:47-51).

113, Moreover, the *664 patent states that “[tlhe fusion component F is
selected from the group consisting of a multimerizing component, a serum protein,
or a molecule capable of binding a serum protein” and that “[plreferably, the
multimerizing component 1s an immunoglobulin domain.” (/d., 1:52-54, 64-65).
The "664 patent spectfies that one embodiment of “F 15 a full-length or truncated
immunoglobulin domain consisting of amino acids 232-458,232-457 or 352-458 of
SEQ ID NOB” (Jd, 1:65-67). The 664 patent continues, stating that “a signal
sequence (S) may be included at the beginning (or N-terminus) of the fusion
polypeptide of the invention.” (Jd, 2:28-30). Further, in a specific embodiment,
“the fusion polypeptide of the invention expressed in a mammalian cell line such as
a CHO cell comprises amino acids 27-457 of SEQ 1D NO:8.” (Jd, 2:53-55).

G, 758 Patent (Ex.1010).

114, U.S. Patent No. 7,374,758 1ssued May 20, 2008, from Apphication No.
11/616,503, filed on December 17, 2004, and 1s assigned, on its face, to Regeneron
Pharmaceuticals, Inc. T understand that the *758 patent qualifies as prior art to the
’338 patent because 1t 1ssued prior to January 13, 2011, the earliest priority date of

the "338 patent.
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115. The 758 patent 1s drawn to “[mjodified chimeric polypeptides with
improved pharmacokinetics” and methods of “using the modified polypeptides to
decrease or inhibit plasma leakage and/or vascular permeahility m a mammal.”
(Ex.1010, 758 patent, Abstract). The "758 patent discloses the VEGF fusion
polypeptide disclosed as preferred embodiments in the “664 patent discussed above.
Specifically, the *758 patent sets forth tn Figure 24A-C the annotated sequence of
VEGFRIRZ-FcACI(a), which includes the signal sequence (aa 1-26); the Flt-1 Ig
domain 2 (aa 27-129); the Fik-1 lg domain 3 (aa 130-231); and the Fc domam (aa
232-458). ({d., Fig 24A-C; see also id., 10:15-17 (“Nucleotide (SEQ D NO:15) and
deduced amino acid sequence (SEQ 1D NO:16) of the modified Flt1 receptor termed
VEGFRIRZ2-FcAC1(a).™).

H. Dix (Ex.1033).

116. U.S. Publication No. 2006/0217311 (“Dix”) was published September
28, 2006, from Application No. 11/387,256, filed March 22, 2006. Because Dix
published before January 13, 2011, the earliest prionity date of the *338 patent, it 1s
my understanding that Dix qualifies as prior art to the “338 patent.

117, Dix1s drawn to “[flormulations of a vascular endothelial growth factor
(VEGF)-specific fusion protem antagonist” wherein “[plreferably, the fusion protein
has the sequence of SEQ ID NO:4.” (Ex.1033, Dix, Abstract). [ note that SEQ ID
NQO:4 of Dix 1s the same as that of SEQ 1D NO:2 of the "338 patent.
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18 Dax discloses that “fa] soluble VEGF-specific fusion protemn
antagonist, termed a ‘VEGF trap’ has been described [in Kim (Ex.1090) and Holash
(Ex.1004)], which applications are specifically incorporated by reference in their
entirety.” (/d., [0005]). Dix describes the fusion protein as containing the second
Ig domain of Fitl, the third Ig domain of Flk1, and a multimenzing component, and
more specifically, where the fusion protein has the amino acid sequence of SEQ ID
NO:2 or SEQ ID NOG:4. (d, [0008]). More preferred embodiments consist of
formulations contaming the fusion protein with the ammo acid sequence of SEQ ID
NG:4. (4d., [0013}-]0014]). Furthermore, a specific embodiment includes a fusion
protein comprising amino actds 27-457 of SEQ D NO:4. (/d., [0030]).

VI, UNPATENTABILITY OF THE ’338 PATENT.

A, Claims 1, 3-11, 13, 14, 16-24, and 26 of the 338 Patent Are
Anticipated by Dixoen (Ex.1006).

119, 1 was asked to review the challenged claims of the "338 patent and
compare them to the disclosures of Dixon. It is my opinion that Drixon discloses
every element of the claimed method(s) and thus anticipates each of the challenged
claims of the "338 patent.

120, First, Figure 1 of the “338 patent (as reproduced below) 1s presented as
depicting an “exemplary dosing regimen” of the claimed method where “a single

‘mitial dose’ . . . 18 administered at the beginning of the treatment regimen (1.¢. at
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‘week 07, two ‘secondary doses” are administered at weeks 4 and 8, respectively,

and at least six “tertiary doses” are administered once every 8 weeks.”

T
tt

i
t

Waeks

T
ot 4

&0

i

Initial i
Dosa Secondary
Doses
{Ex.1001, "338 patent, Fig 1, 2:54-60).

]

pa

121

T
Terhary
Doses

Based upon my reading of the patent specification, mcludmg Figure 1.

and the claims of the "338 patent. it 1s my opinion that Figure 1 represents a dosing

regimen that falls squarely within the scope of the challenged clamms, mchuding

claim 1. For example, the “33R patent states that “FIG. | shows an exemplary dosmg

regimen of the present mmvention.” In addition, the 338 patent explaing that the

figure illustrates a dosing regimen m which “a single ‘imtial dose’ of VEGF

antagonist (' VEGFT ) 1s adnunistered at the beginning of the treatment regimen (1.e.

at “week 07}, two “secondary doses” are administered at weeks 4 and 8, respectively,

and at least six “tertiary doses’ are admimistered once every § weeks thereatter, 1.e.,

at weeks 16, 24, 32, 40, 48, 56, ete.” Bec

h

=]

ause I will be using a modified version of
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Figure 1 of the "33% patent helow to illustrate how the prior ant discloses the claimed
dosing regmmen, I have prepared a side-by-side table showing how the claimed

dosing regimens of the "338 patent correspond to Figure 1 of the "338 patent.

a single ‘mutial dose’ of VEGF | “a single intial dose of a VEGF
antagonist ("VEGFT") 15 | antagomist”
adnnnistered at the beginming of the
treatment regimen {Le. at “week 7Y
{(Ex_ 1001, "338 patent, 2:55-57}.

“two  C‘secondary  doses”  are | “followed by one or more secondary
admimstered at weeks 4 and 8§, | doses of the VEGF antagonist . . .
respectively” wherein cach secondary dose i3
{Id., 2:57-3R}. administered 2 to 4 weeks after the

immediately preceding dose”

“and at least six ‘tertiary doses’ are | “followed by one or more tertiary
administered once every 8§ weeks | doses of the VEGF antagonist . . .
thereafier, re., at weeks 16, 24, 32, | wherein  each  tertiary  dose i3

40, 48, 30, ete” administered at least 8 weeks after
{Jd.. 2:38-60). the immediately preceding dose”

2

122, In addition, 1 note that dependent clamms 3 and 4 offer a narrower
version of claim 1, and further specify evactfy the recimen depicted in Figure §. For
example, claim 3 specifies “wherein only two secondary doses are administered to

the patient, and wherein each secondary dose 15 adnunistered 4 weeks after the

% Because the dosing regimen aspects of claim 14 are identical, this analvsis would

apply equally to that claim.
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immediately preceding dose.” Compare to the Figure 1 legend: “two ‘secondary
doses” are administered at weeks 4 and 8, respectively.” (/d., 2:57-58).

123, Claim 4 1s dependent on claim 3, and thus, 1 have been informed,
meorporates all aspects of claim 3, and thus contains the secondary dose information
claimed m claim 3. 1t also specifies that “each tertiary dose is administered 8 weeks
after the tmmediately preceding dose.” Compare to the Figure 1 legend: ““tertiary
doses’ are administered once every 8 weeks thereafter, 1., at weeks 16, 24, 32, 40,
48, 56, ctc.” (Jd., 2:59-60).

124. Therefore, in my opinion, claim 4 represents the narrowest of the dosing
regimen clatms, and also corresponds precisely to the dosing regimen portrayed in
Figure 1 of the "338 patent, and reproduced above.

125, Because the Figure 1 dosing regimen corresponds to the narrowest
dosing regimen claumn, it also is representative of claim 1, from which claim 4
depends, as well as each of the other challenged claims directed to dosing regimens
(i.e, claims 1, 3, 4,5, 14, 16, 17, 19). 1 also note that this regimen comes straight
from the VIEW1/VIEW?2 Phase 3 studies.

126. To Mlustrate why Dixon anticipates the challenged claims, 1 have
prepared the following modified version of Figure 1 from the "338 patent (set forth

below), to show how Dixon discloses the exact dosing regimen set forth in Figure 1
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{Ex.1001, "33K patent, F1g.1 {(modifications added}). Dixon’s disclosure of “2.0 mg
at an R week dosing interval (following three monthly doses)” aligns precisely with
Figure 1. For example, Dixon’s disclosure of “three monthly doses™ {(hMue arvaws),
equates to an “mitial dose” and two “secondary doses,” as those terms are used and
defined in the patent. Dixon’s disclosure of “an R week dosing interval” {ved
arvews) equates to the claimed “tertiary doses” Dixon further states that “{alfter
the first vear of the study, patients will enter a second vear of prn. [1e., as needed]
dosing evaluation.” (Ex. 1006, Dixon, 1376}

127. The last element of clamm 1—"wherein the VEGF antagonist 1s a VEGF
receptar-based chimeric molecule comprising (1) a VEGFR | component comprising
amime acids 27 to 129 of SEQ ID NO:2: (2} a VEGFR2 component comprising

amine acids 130-231 of SEQ ID NO:2: and (3) a multimerization component

60
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comprising amino acids 232-457 of SEQ ID NO:27-1s merely a recitation of the
molecular architecture or structure of the “aflibercept”™/ “VEGF Trap-Eye™ disclosed
m Dixon, a fact that was disclosed well before Janmuary 2011, (See, e.g., Ex. 1006,
Dixon, 1573-76, Fig.1; Ex.1010, 758 patent, Fig.24A-C (disclosing the nucleotide
sequence and deduced ammo acid sequence, as well as a descniption of each
molecular component therein (i.e., the signal sequence, the FLT1 Ig domain 2, the
FLK1 Ig domain 3, and the FcACT domain), 10:15-17 (specifying that this molecule
s termed “VEGFRIRZ-FcACI(a).”)); Ex. 1033, Dix, [0013]-{0014], [0030];
Ex.1039, *095 patent, 1:45-54; Ex. 1021, 2009 10-Q, 20 (using VEGF Trap and
aflibercept interchangeably and explaining that “VEGF Trap-Eve is a specially
puritied and formulated form of VEGF Trap for use m intraocular applications™);
Ex. 1007, Adis, 261 (mdicating in the title that aflibercept, VEGF Trap (R1R2), and
VEGF Trap-Eye, among other terms, are understood by a person of ordinary skill in

the art to refer, interchangeably, to the same drug); Ex.1093). As a result, through

Dixon’s disclosure of VEGF Trap-Eye/aflibercept, Dixon discloses this aspect of

claim 1.
| Claim 1 of the °338 patent is anticipated by Dixon.
128. Below, I have constructed a chart for the purpose of showing where

cach and every claim element from claim 1 1s found in the Dixon reference:

61
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A method for treating’’ an angiogenic
eve disorder in a patient, said method
comprising sequentially administering
to the patient a single mmtial dose of a

“Phase I trial of VEGF Trap-Eve” in
pattents  “‘with neovascular AMD”
where VEGF Trap-Eve 1s admunistered
at “2.0 mg at an 8 week dosing nterval

" In my opinion, claim 1 does not specify a particular level of treating, in terms of
efficacy measures, and I have been informed that claim preambles are presumed to
be non-limiting. However. even if the preamble were a limitation, in my experience,
any patient involved in a clinical study 1s, by definition, being wreated. Further, the
VEGF Trap-Eye Phase 2 data showed effective treatment of AMD, an angiogenic
eve disorder, with a regimen that involved even fewer doses, on average, than the
VEGF Trap-Eve Phase 3 dosing regimen would require, which 1s a regimen that falls
squarely within the scope of claim 1 of the "338 patent. The Phase 2 results were
publicly available well before the filing date of the "338 patent. (See, e.g.. Ex. 1006,
Dixon, 1576, Ex 1007 Adis. 267-68, Ex.1013, Regeneron {8-May-2008), 1-2;
Ex. 1036, Regeneron (28-September-2008), 1-2). In addition, the VIEW Phase 3
results using the every-8-week dosing regimen confirm that those prior art regimens
treated patients with AMD, and that effective treatment of that patient population is
an inherent aspect of those regimens. (Ex.1018, Heier-2012, 2541-45). The same
would apply if Regeneron were to argue, as I understand they have in another matter,

that the term “tertiary dose” carries with 1t an efficacy requirement.
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VEGF antagonist, followed by one or
more secondary doses of the VEGE
antagomist, followed by one or more
tertiary doses of the VEGE antagonist;

{following three monthly doses)”
{Ex. 1006, Dixon, 15376). AMD 1s well
known to be an angiogemec eve disorder,
and the dosing sequence disclosed for
the VIEWI/VIEW?2 trnials would have
wmvolved sequential administration.

wherein each secondary dose is
admnistered 2 to 4 weeks after the
immediately preceding dose; and

“2.0 mg at an 8 week dosing miterval
{(following three monthly doses).” {(ld.
{emphasis added)). As I explain above,
“three monthly deses” mvolves a dose
at baseline, e, dav 0, as well as a
“secondary dese” one month later {1.e.,
“4  weeks after the immediately
preceding  dose™),  and  another
“secondary dose” one month after that
{1.e., "4 weeks afier the mmmediately
preceding dose™).

wherein each terttary dose 18
admiustered at least 8 weeks after the
mmediately preceding dose;

“2.0 mg ar an & week dosing interval
{following three monthly dosesy.™ (Jd
{emphasis added}}. As Iexplam above,
an 8 week dosmg mterval” mvolves a
regimen i1 which each dose “is
admistered at least 8 weeks after the
mmmediately preceding dose.”

wherein the VEGF antagonist is a
VEGF receptor-based chimeric
molecule comprising {1} a VEGIRI
component comprising anuno acids 27
to 129 of SEQ ID NO:2; {2} a VEGFR2
component comprising amine acids
130-231 of SEQ ID NO:2: and (3) a
multimerization component comprising
amino acids 232-4570f SEQ IDNO:2.

“One promusing pew drug 1s aflibercept
(VEGE Trap-Eye) . . . 7 {44, 1573}
“VEGF Trap-Eve is a fusion protein of
key bhinding domams of human
VEGFR-1 and -2 combined with a
human IgG Fo fragment . . . . VEGF
Trap-Eve and aflibercept . . . have the

L]
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same molecular soucture . . .7 (Jd,
1575).18

As aresult, Dixon anticipates claim 1 of the "338 patent.
2. Dependent claims 3 and 4 are anticipated by Dixon.

129. 1 have been informed that clamms 3 and 4 can be described as
“dependent” on claim 1. It is my understanding that a dependent claim incorporates
the elements of the claims from which if depends.

130, Clamm 3 hlinuts the method of clamm 1 to “wherem only two secondary
doses are administered to the patent. and wherein each secondary dose is
admunistered 4 weeks after the immediately preceding dose.” And, claim 4 further
limits the method of claim 3 to “wherein each tertiary dose 1s administered 8 weeks
after the immediately preceding dose.”

131, As illustrated in my modified Figure 1 of the "33R patent as provided
below, which exemplifies a regimen falling within the scope of all the challenged

claims, Dixon discloses the elements of clamm 3 (each secondary dose s

¥ As discussed above, the structure and sequence of VEGF Trap-Evesaflibercept

was well known to those of ordinary skill in the art. (See. e.g., supra Sec. VII{A)}.

64

Mylan Exhibit 1002
Mylan v. Regeneron, IPR2021-00881

Page 71

Celltrion Exhibit 1014

Page 718



administered 4 weeks after the immediately preceding dose) and claim 4 {each

tertiary dose 1s administered § weeks after the immediately preceding dose):

| Dixen at 1576

{Ex. 1001, *338 patent, Fig.1 (modifications added)).

132, Accordingly, for these reasons, as well as the reasons set forth for claim
1 above, 1t 1s my opuuon that claims 3 and 4 of the 338 patent are anticipated by
Dmxon.

3. Dependent claim S is anticipated by Dixon.

133, Clam § claims the method of clamm 1, “wherein at least S ternary
doses™ are adnunistered, and “wherein the first four tertiary does are adnunistered 8
weeks after the immediately preceding dose, and wherein each subsequent tertiary
dose 1s adnunistered 8 or 12 weeks after the immediately preceding dose.”

134, Dixon discloses that the every-S-week aspect of the VIEW! and
VIEW?2 clinical trials will last at least a vear. (Ex. 1006, Dixon, 1576 (“Afler the first

vear of the study, patients will enter a second vear of p.r.n. dosing [Tlhe primary
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oputcome will be the proportion of patients who maintain vision af week 327
{emphasis added}}. As ilustrated i my modified Figure 1 below, the “8 week
dosing mterval™ disclosed m Dixon would result i “atf least 5 tertiary doses,” e.g..

admmnistered af weeks 16, 24, 32, 40, and 48 {(ved avvowy), each adnunistered 8

initat '
Dose Secondary Tertiary
Doses

{Ex.1001, "338 patent, Fig.] (modifications added)).
135, Thus. for these reasons, as well as for the reasons discussed above for

N

claim 1, it is my opinton that claym 5 of the "338 patent 1s anticipated by Dixon.
4, Dependent claims 6 and 7 are anticipated by Dixen.
136. Claim 6 is dependent on claim | and recites the method of claim 1,
“wherein the angiogemc eye disorder is selected from the group consisting of”
several well-known eve disorders, inclhuding AMD. Claim 7, which depends from

claim 6, recites “wherein the angiogenic eyve disorder is age related macular

degeneration.”
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137. The Dixon reference indicates in the title that VEGF Trap-Eve was
being studied for the treatment of AMD, which 15 an angiogenic eye disorder.
Likewise, the bulk of the reference discusses VEGF Trap-Eve as it relates to the
treatment of AMD, including the discussion of the Phase | CLEAR-IT-1 clinical
trial in patients with neovascular AMD; the Phase 2 CLEAR-IT-2 clinical trials in
wet AMD; and the Phase 3 VIEWT and VIEW?2 clinical trials. It 18 10 the discussion
of the VIEW1 and VIEW?2 trials for wet AMD that the dosing regimen of 3 monthly
doses followed by every 8 week dosing was disclosed, after reporting that the Phase
2 trial results had shown mean improvements in visual acuity and retinal thickness,
which are key wndicators of success when treating AMD. Thus, Dixon discloses the
treatment of AMD, which was known to be an angiogenic eye disorder.

138, Thus, for these reasons, as well as for the reasons discussed above for
claim 1, it 15 my opinion that claims 6 and 7 of the *338 patent are anticipated by
Dixon.

s. Dependent claims 8-10 are anticipated by Dixon.

139, Dependent claim 8 depends from claim 1 and recites “wherein all doses
of the VEGE antagonist are administered to the patient by topical administration or
by mtraocular administration.”

140, Claim 9 depends from claim 8 and specifies intraccular administration.
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141, Claim 10 depends from claim 9 and specifies that “the mtraocular
admimistration is intravitreal administration.”

142, Dixon discloses that the VIEWT and VIEW?2 studies “will evaluate the
safety and efficacy of imfravitreal VEGF Trap-Eve.” (Ex.1006, Dixon, 1576
{emphasis added)). Intravitreal injection is a type of mtraocular administration—
more specifically, administration directly into the vitreous of the eye. This element
1s therefore expressly disclosed and taught by Dixon.

143, Therefore, for these reasons, as well as the reasons set forth for claim 1
above, it 1s my opiion that claims 8-10 are anticipated by Dixon.

6. Dependent claims 11 and 13 are anticipated by Dixon.

144 Dependent claim 11 depends from claim 10 and recites “wherein all
doses of the VEGF antagonist comprise from about 0.5 mg to about 2 mg of the
VEGF antagonist.” Dependent claim 13 depends from claim 11 and specifies
“wherein all doses of the VEGF antagonist comprise 2 mg of the VEGF antagonist.”

145, Dixon discloses the treatment arms i the VIEWI and VIEW2 studies
which ncluded “mtravitreal VEGF Trap-Eve at... 2.0 mg at an 8 week dosing
interval (following three monthly doses).” (Ex. 1006, Dixon, 1576). Dixon therefore

expressly discloses the doses of claims 11 and 13.

claim 10 and claim 1, it 1s my opinton that claims 11 and 13 are anticipated by Dixon.
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7. Independent claim 14 is anticipated by Dixon.
147 Claim 14 of the '338 patent is identical to claim 1 with the only

exception being n the third “wheremn™ clause:

@ for teating e
bt counpy

148, Furst, claim 14 recites the same dosing regimen as that recited in claim

11 “wherein cach secondary dose 1s admnmistered 2 1o 4 weeks after the immediately
preceding dose; and wherein each tertiary dose is administered at least 8 weeks after
the immediately preceding dose.” Thus, for the same reasons discussed above with
respect to clamm 1, {see § 128}, i 13 also my opimon that Dixon discloses these
identical elements n claim 14.

149 Second. in my opmion, Dixon alse discloses the VEGF antagomist
clement of claim 14, Just ag for clamm 1, Dixon expressly discloses VEGF Trap-
Evefathbercept, and the sequence aspect of clamm 14 was widely pubhished n the

prior art. (See, e.g., Ex. 1006, Dixon, 15375-76, Fig.1; Ex. 1010, "758 patent, Fig. 24A-
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C (disclosing the nucleotide sequence and deduced amino acid sequence, as well as
a description of each molecular component therein (i.e., the signal sequence, the
FLT1 Ig domain 2, the FLK1 Ig domain 3, and the FcACT domain); id., 10:15-17
(specifying that this molecule is termed “VEGFRIR2-FcACI(a).”)); Ex. 1033, Dix,
[00131-[0014], [0030]; Ex.1039, 095 patent, 1:45-54; Ex.1021, 2009 10-Q, 20
(using VEGF Trap and aflibercept interchangeably and explamming that “VEGF Trap-
Eve is a specially purified and formulated form of VEGF Trap for use in intraocular
apphceations™); Ex 1007, Adis, 261 (indicating wn the title that aflibercept, VEGF
Trap (R1R2) and VEGF Trap-Eye, among other terms, are understood by a person
of ordmary skill m the art to refer, mterchangeably, to the same drug); Ex.1094).

150. Therefore, for these reasons, as well as the reasons set forth above for
claim 1, it is my opinion that claim 14 1s anticipated by Dixon.

8. Dependent claims 16 and 17 are anticipated by Dixon.

151, Clamm 16 himats the method of clamm 14 to “wherein only two secondary
doses are admimstered to the patient, and wherein each secondary dose is
administered 4 wecks after the immediately preceding dose.” Claim 17 further limits
the method of claim 16 to “wherein cach tertiary dose 1s administered 8 weeks after
the immediately preceding dose.”

152, As [ explained with respect to claims 3 and 4 above, Dixon discloses
the elements of claim 16 (each secondary dose administered 4 weeks after the
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immediately preceding dose) and claim 17 {each tertiary dose is administered §
weeks after the immediately preceding dose), as 1s illustrated m modified Figure 1

below:

{Tolowing Hree monthiy deses)™y |

aiiarins

\\\

0000000

N =

{Ex 1001, "338 patent, Fig 1 (modifications added)}.

153, Accordingly, for these reasons, as well as for the reasons discussed
above for claim 14, it 1s my opinion that clams 16 and 17 of the "338 patent are
anticipated by Dixon.

9, Dependent claims 18 and 2@ are anlicipated by Dixon.

154, Claim 18 1s dependent on clamm 17, which ultmately depends from
claimn 14, and recites “wherein the angiogentc eve disorder 1s age related macular
degeneratton.”  Claim 20 1s dependent on clamm 14 and recites “wheremn the
angiogenic eye disorder is selected from the group consisting of” several well-

known eve disorders, mcluding AMD.

]
ok
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155. The Dixon reference indicates in the title that VEGF Trap-Eye was
being studied for the treatment of AMD. Likewise, the bulk of the reference
discusses VEGF Trap-Eye as 1t relates to the treatment of AMD, including the
discussion of the Phase | CLEAR-IT-1 clinical trial in patients with neovascular
AMD; the Phase 2 CLEAR-IT-2 clinical trials in wet AMD; and the Phase 3 VIEW1
and VIEW?2 chinical trials. It s in the discussion of the VIEWT and VIEW?2 trials
for wet AMD that the dosing regimen of 3 monthly doses followed by every 8 week
dosing was disclosed, after reporting that the Phase 2 trial results had shown mean
improvements i visual acuity and retinal thickness, which are key indicators of
success when treating AMD.  Dixon therefore expressly discloses treating an
angiogenic eye disorder, including AMD, as required by claims 18 and 20.

156. Thus, for these reasons, as well as for the reasons discussed above for
claims 14, 16, and 17, it is my opinion that claims 18 and 20 of the 338 patent are
anticipated by Dixon.

16. Dependent claim 19 is anticipated by Dixon.

157, Claim 19 claims the method of claim 14, “wherein at least 5 tertiary
doses” are administered, and “wherein the first four tertiary does are administered 8
weeks after the immediately preceding dose, and wherein each subsequent tertiary

dose is administered 8 or 12 weeks after the immediately preceding dose.”
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158. Dixon discloses that the VIEWT and VIEW?2 clinical trials will last at
least a year. (Ex. 1006, Dixon, 1576 (“Afier the first year of the study, patients will
enter a second year of pra. dosing . . . . [Tle primary outcome will be the
proportion of patients who maintain vision af week 32.7 {emphasis added)).

159. As explained above with respect to claim 5, moreover, one year of
dosing on an every-8-week dosing schedule after three monthly doses would result
in at least 5 “tertiary” doses (red arvews in above figure). For example, after three
monthly doses at weeks 0, 4, and 8, the every-8-week dosing regimen disclosed in
Dixon for the VIEW! and VIEW?Z studies would result in doses being administered
at weeks 16, 24, 32, 40, and 48, meaning that “at least 5 tertiary doses” would be
administered at least 8 weeks after the immediately preceding dose, before the end
of the one vear trial.

160, Thus, for these reasons, as well as for the reasons discussed above for
claim 14, it is my opinion that claim 19 of the "338 patent 1s anticipated by Dixon.

1. Dependent claims 21-23 are anticipated by Dixon.

161, Dependent claim 21 depends from claim 14 and recites “wherein all
doses of the VEGF antagonist are administered to the patient by topical
administration or by intraccular administration.”

5

162. Claim 22 depends from claim 21 and specifies intraocular

administration.
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163, Claim 23 depends from claim 22 and specifies that “the intraocular
admimistration is intravitreal administration.”

164, To a person of ordinary skill in the art, it 1s well understood that
mtravitreal administration 13 a form of intraccular administration. Intraccular
admmistration refers to administration to the eye generally, while intravitreal
administration, a subset of intraocular administration, refers to administration
directly into the vitreous of the eye.

165, In Dixon’s disclosure of the VIEW1 and VIEW?2 studies, Dixon stated
that the study “will evaluate the safety and efficacy of intravitreal VEGF Trap-Eye.”
{(Ex.1006, Dixon, 1576). Dixon therefore expressly discloses intravitreal
administration.

166. Therefore, for these reasons, as well as for the reasons discussed above
for claim 14, it is my opinion that claims 21-23 are anticipated by Dixon.

12. Dependent claims 24 and 26 are anticipated by Dixon.

167. Dependent claim 24 depends from claim 23 and recites “wherein all
doses of the VEGF antagonist comprise from about 0.5 mg to about 2 mg of the
VEGF antagonist.” Dependent claim 26 depends from claim 24 and specifies
“wherein all doses of the VEGF antagonist comprise 2 mg of the VEGF antagonist.”

168. Dixon discloses the VIEW 1 and VIEW?Z studies in which the treatment
arms included “intravitreal VEGF Trap-Eye at . . . 2.0 mg at an 8 week dosing
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mterval (following three monthly doses).” (Ex.1006, Dixon, 1576). Dixon therefore
expressly discloses the doses of claims 24 and 26.

169, Therefore, for these reasons, as well as the reasons set forth above for
the claims from which claims 24 and 26 depend, it 15 my opinion that claims 24 and
26 are anticipated by Dixon.

B. Claims 1, 3-11, 13, 14, 16-24, and 26 of the ’338 Patent Are
Anticipated by Adis (Ex.1007).

i. Claim 1 of the 338 patent is anticipated by Adis.

176, Claim 1 of the 338 patent has been set forth above.

171, I was asked to review the challenged claims of the "338 patent and
compare them to the disclosures of Adis. It is my opinion that Adis discloses every
element of the clatmed method(s) and thus anticipates each of the challenged claims
of the 338 patent.

172, For exampie, like Dixon above, Adis discloses Regeneron’s planned
Phase 3 trials being conducted with VEGF Trap-Evye, VIEW1 and VIEW2. Adis
discloses the VIEW regimen, t.e., “2.0 mg at an 8-week dosing interval, including
one additional 2.0 mg dose at week 4.7 (Ex. 1007, Adis, 263). In other words, one
of the dosing regimens being tested in the VIEW trials was every-8-week dosing
following three monthly doses. This has been shown using the same overlay

presented above, in which I have used Figure 1 of the "338 patent, which shows a
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regimen that exemplifies each challenged claim, to illustrate how Adis discloses the
exact dosing regimen set forth m Figure 1 of the 338 patent, as well as that which

is clammed i the challenged claims of the "33% patent, as depicted here:
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{Ex.1001, "338 patent. Fiz.1 (modifications added)}.

173, While Adis does not use the exact terms “mfial” “secondary,” and
“tertiary,” one of ordinary skill in the ant readily would have recognized that the
“initial dose” would have been the first dose given—in this case the dose given at
ume zero—and that the “secondary doses . . . wherein each secondary dose is
administered 2 to 4 weeks after the inmediately preceding dose,” could be found n
Adss” disclosure of “an 8-week dosing interval, including one additional 2.0 mg dose
af week 47 (Wue avvows). (See. eg., Ex 1007, Adis, 263 (emphasis added)).

174, Similarly, one of ordmary skill in the art would have recognized that

the “tertiary doses . . . wheren each tertiary dose 1s administered at least 8 weeks

]
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after the immediately preceding dose,” correspond to the “8-week dosing interval”
doses disclosed in Adis (vod avvows). (See, e.g., id.).

175. In my opinion, the VIEW dosing regimen described in Adis is the
precise dosing regimen that was described in Figure | in the 338 patent and which
falls squarely within the scope of claim 1.

176. With respect to the VEGF antagonist element of claim 1, Tnote that this
description is merely a recitation of the molecular architecture of the “aflibercept”
and “VEGF Trap-Eye” disclosed i Adis, a fact that was disclosed well before
January 2011, (See, e.g., Ex. 1006, Dixon, 1575-76, Fig.1; Ex 1010, "758 patent,
Fig 24 A-C {disclosing the nucleotide sequence and deduced amino acid sequence,
as well as a description of each imolecular component therein (i.e., the signal
sequence, the FLT1 Ig domam 2, the FLK1 Ig domain 3, and the FcACT domain);
id., 10:15-17 (specitying that this molecule is termed “VEGFRIRZ-FcACI{(a).™)):
Ex. 1033, Dix, [0013]-[0014], [0030}; Ex.1039, 095 patent, 1:45-54; Ex.1021, 2009
10-Q, 20 (using VEGF Trap and aflibercept interchangeably and explaining that
“VEGF Trap-Eye 1s a specially purified and formulated form of VEGF Trap for use
i infraocular applications™); Ex. 1007, Adis, 261 (indicating i the title that
atlibercept, VEGF Trap (R1R2) and VEGF Trap-Eye, among other terms, are

understood by a person of ordinary skill m the art to refer, interchangeably, to the
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same drug); Ex.1093). As a result, through Adis™ disclosure of VEGF Trap-
Eye/aflibercept, Adis discloses this aspect of claim 1."

177.  Accordingly, for these reasons, it is my opinion that claim | of the *338
patent is anticipated by Adis.

2. Dependent claims 3 and 4 are anticipated by Adis.

178. Dependent claim 3 claims the method of claim 1, “wherein only two
secondary doses are administered to the patient, and wherein each secondary dose 1s
administered 4 weeks after the immediately preceding dose.”

179. Claim 4 claims the method of claim 3, “wherein each tertiary dose 1s
administered 8 weeks after the immediately preceding dose.”

180. As discussed above and illustrated in my modified Figure 1 of the "338
patent, Adis discloses the elements of claim 3 (each secondary dose administered 4
weeks after the immediately preceding dose) and claim 4 (each tertiary dose is

admmistered & weeks after the immediately preceding dose):

¥ Regarding the preamble, see, e.g., supra note 18; Ex 1007, Adis, 268 (“After the
last fixed-dose administration at week 12, patients from all dose groups required on
average only one additional injection over the following 20 weeks to maintain visual

acuity gain achieved.”).
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Lttt

{Ex.1001, "338 patent, Fig.1 (modifications added)}.

181, Accordingly, for these reasons. as well as the reasons presented for
claim 1. 1t 15 my opinion that claims 3 and 4 of the "338 patent are anticipated by
Adis.

3. Dependent claim 35 is anticipated by Adis.

1R2. Clamm 5 claims the method of claim 1, “wheremn at least S tertiary
doses™ are admintstered, and “wherem the first four tertiary does are administered 8
weeks after the mmediately preceding dose, and wherem each subsequent tertiary
dose 1s administered 8§ or 12 weeks after the immediately preceding dose.”

183. Adis discloses that the VIEW] and VIEW?2 chnieal trials will fast at
least a year. (Ex. 1007, Adis, 263 ("Patients will continue to be treated and followed

for an additional vear, after the first year of treatment” and “{tlhe primary endpomt

)
N
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will be the proportion of patients treated with aflibercept who maintain vision af the
end of I year compared with ranibizumab patients.” {emphases added)}.

184, One vear of dosing on an every-8-week dosing schedule after three
monthly doses would result in at least 5§ “tertiary”™ doses administered at least 8

weeks after the immediately preceding dose. Again, a graphic 1s useful in illustrating

this:
&
&
i
v N < N . Weekg .
R \ { \
IR R RN §\ 20§ 30N §
R U UATHR (R0 (D (e
i i &
-
t1t t ot
. 8
{ RS
Initial b , -
© Dose oe“‘da'}’ Tertiary b
v

{Ex.1001, 338 patent, Fig.1 {modifications added)}. Using the modified graphic
from the 338 patent, it 153 apparent that the every-8-week dosing regimen disclosed
mn Adis for the VIEW! and VIEW?2 studies would result in “tertiary”™ doses being
administered at least at weeks 16, 24, 32, 40, and 4%, meaning that “at least 5 tertiary
doses” would he administered before the end of the one-vear trial.

185, Thus, for these reasons, as well as for the reasons discussed above for

claim 1, 1t 1s my opmion that clamm § of the "338 patent 1s anticipated by Adis.
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4, Dependent claims 6 and 7 are anticipated by Adis,

186. Clamm 6 1s dependent on claim 1 and recites the method of claim 1,
“wherein the angiogenic eye disorder is selected from the group consisting of”
several well-known eye disorders, inchuding AMD. Claim 7, which depends from
claim 6, recites “wherein the angiogenic eye disorder is age related macular
degeneration.”

187. The Adis reference indicates 1n the abstract that aflibercept was being
developed for eye disorders and that “{bllockade of VEGF can also prevent blood
vessel formation and vasuclar {sic] leakage associated with wet age-related macular
degeneration (AMD).”  (Ex.1007, Adis, 261). Likewise, Adis discusses
Regeneron’s disclosures of the VIEW1 and VIEW?2 trials, which were intended to
study VEGF Trap-Eye/aflibercept in wet AMD. (Jd., 263). It 1s in the discussion of
the VIEW1 and VIEW?2 trials for wet AMD, which is an angiogenic eve disorder,
that the dosing regimen of doses at weeks 0, 4, and &, followed by every-8-week
dosing, was disclosed. Thus, Adis discloses the treatment of AMD, a well-known
angiogenic eye disorder.

188. Thus, for these reasons, as well as for the reasons discussed above for
ciaim 1, it 1s my opinion that claims 6 and 7 of the "338 patent are anticipated by

Adis.
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s, Dependent claims 8-10 are anticipated by Adis.

189, Dependent claim 8 depends from claim | and recites “wherein all doses
of the VEGF antagonist are administered to the patient by topical administration or
by intraocular administration.”

190. Claim 9 depends from claim 8§ and specifies intraocular administration.

191, Claim 10 depends from claim 9 and specifies that “the intraocular
administration is intravitreal administration.”

192, In Adis™ disclosure of the VIEW studies, Adis states that the study “will
evaluate the safety and efficacy of wtravitreal aflibercept.” (Ex 1007, Adis, 263).
Adis also notes that Regeneron’s Phase 2 trial was designed to “evaluate the safety
and efficacy of intravitreal aflibercept using different doses and dose regimens.”
(/d). Intravitreal 1njection 18 a type of intraccular administration—more
specifically, administration directly into the vitreous of the eye. This element is
therefore expressly disclosed and taught by Adis.

193, Thus, for these reasons, as well as for the reasons discussed above for
claim 1, if 13 my opinion that claims 8-10 of the 338 patent are anticipated by Adis.

6. Dependent claims 11 and 13 are anticipated by Adis,
194, Dependent claim 11 depends from claim 10 and recites “wherein all

doses of the VEGF antagonist comprise from about 0.5 mg to about 2 mg of the
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VEGF antagonist” Dependent claim 13 depends from claim 11 and specifies
“wherein all doses of the VEGF antagonist comprise 2 mg of the VEGF antagonist.”

195, Adis discloses the VIEW1 and VIEW?2 studies in which the treatment
arms included VEGF Trap-Eye/aflibercept administered at a 2.0 mg dose. (Ex. 1007,
Adis, 263). Adis therefore expressly discloses the doses of claims 11 and 13,

196. Therefore, for these reasons, as well as the reasons set forth above for
claim 10 and claim 1, it is my opinion that claims 11 and 13 are anticipated by Adis.

7. independent claim 14 is anticipated by Adis.

197. Claim 14 of the 338 patent is identical to claim 1 with the only
exception being in the third “wherein” clause.

198, First, claim 14 recites the same dosing regimen as that recited in claim
1. “wherein each secondary dose is administered 2 to 4 weeks after the tnmediately
preceding dose; and wherein each tertiary dose is administered at least 8 weeks after
the rmmediately preceding dose.” Thus, for the same reasons discussed above with
respect to claim 1, (see % 170-77), it 1s also my opinton that Adis discloses these

identical elements in claim 14.

199, Second, in my opinion, Adis discloses the VEGF antagonist element of

ciaim 14. Adis expressly discloses VEGF Trap-Evye/aflibercept, and the sequence
aspect of claim 14 was widely published in the prior art. (See, e.g., Ex.1006, Dixon,
1575-76, Fig.l; Ex. 1010, 758 patent, Fig.24A-C (disclosing the nucleotide
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sequence and deduced amino acid sequence, as well as a description of cach
molecular component therein (1.e., the signal sequence, the FLT1 Ig domain 2, the
FLK1 Ig domain 3, and the FcACT domain}, 10:15-17 (specifying that this molecule
is termed “VEGFRIR2-FeAC1(a).”)); Ex.1033, Dix, [0013]-[0014], [0030];
Ex. 1039, "095 patent, 1:45-34; Ex. 1021, 2009 10-Q, 20 (using VEGF Trap and
aflibercept interchangeably and explaining that “VEGF Trap-Eye is a specially
puritied and formulated form of VEGF Trap for use i intraocular applications™);
Ex. 1007, Adis, 261 (indicating in the title that aflibercept, VEGF Trap (R1R2) and
VEGF Trap-Eye, among other terms, are understood by a person of ordinary skill in
the art to refer, interchangeably, to the same drog); Ex.1094).

200. Therefore, for these reasons, as well as the reasons set forth above for
claim 1, it s my opinion that claim 14 is anticipated by Adis.

8. Dependent claims 16 and 17 are anticipated by Adis.

201, Clamm 16 limits the method of claim 14 to “wherein only two secondary
doses are admimstered to the patient, and wherein each secondary dose is
administered 4 weeks after the immediately preceding dose.” Claim 17 further limits
the method of claim 16 to “wherein each tertiary dose 1s administered 8 weeks after
the immediately preceding dose.”

202. These elements are similar in scope to those discussed above with
respect to claims 3 and 4, and as I explained with respect to those claims, Adis

B4
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discloses the elements of “each secondary dose 1s administered 4 weeks after the
immediately preceding dose” and “each tertiary dose is administered 8 weeks after
the immediately preceding dose.” (See, e.g., Ex 1007, Adis, 263 (2.0 mg at an 8-
week dosing interval, including one additional 2.0 mg dose at week 4.7)).

203. Accordingly, for these reasons, as well as for the reasons discussed
above for clamms 3, 4, and 14, it is my opindon that claims 16 and 17 of the "338
patent are anticipated by Adis.

9. Dependent claims 18 and 20 are anticipated by Adis.

204. Claim 18 depends from claim 17, which ultimately depends from claim
14, and recites “wherein the angiogenic eve disorder is age related macular
degeneration.” Claim 20 depends from claim 14 and recites “wherein the angiogenic
eye disorder s selected from the group consisting of” several well-known eye
disorders, including AMD.

205, These clements are sumilar 1n scope to those discussed above with
respect to claims 6 and 7, and as | explamed with respect to those claims, Adis
discloses the VIEWT and VIEW?2 tnials, and the treatment arms used therein, which
were designed to assess wet AMD. (See, e.g., Ex 1007, Adis, 263 (*Regencron and
Bayer mitiated a phase HI trial of aflibercept in approximately 1200 patients with
the neovascular form of wet AMD . . . 7). Adis therefore expressly discloses
treating AMD, an angiogenic eye disorder.
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206. Thus, for these reasons, as well as for the reasons discussed above for
claims 6, 7, 14, 16, and 17, it is my opinion that claims 18 and 20 of the "338 patent
are anticipated by Adis.

18.  Dependent claim 19 is anticipated by Adis.

207. Claim 19 claims the method of claim 14, “wherein at least § tertiary
doses” are administered, and “wherein the first four tertiary does are adninistered &
weeks after the immediately preceding dose, and wherein each subsequent tertiary
dose ts administered 8 or 12 weeks after the immediately preceding dose.”

208. As explained above with respect to claim 3, Adis discloses that the
VIEW! and VIEW?Z chinical trials will last at least a year. (See, e.g., Ex. 1007, Adis,
263 (“The primary endpoint will be the proportion of patients treated with aflibercept
who maimtain vision af the end of I year . . . .”) (emphasis added)). One year of
dosing on an every-8-week dosing schedule after three monthly doses would result
i at least 5 “tertiary” doses administered at least 8 weeks after the immediately
preceding dose.

209, Thus, for these reasons, as well as for the reasons discussed above for
claims 5 and 14, it 1s my opinion that claim 19 of the "338 patent is anticipated by

Adis.
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1. Dependent claims 21-23 are anticipated by Adis,

210. Dependent claim 21 depends from claim 14 and recites “wherein all
doses of the VEGF antagonist are administered to the patient by topical
administration or by intraocular administration.”

211, Claim 22 depends from claim 21 and specifies intraocular
administration,

212, Claim 23 depends from claim 22 and specitfies that “the intraocular
administration 1s intravitreal administration.”

213, As discussed above with respect to claims 8-10, Adis discloses that the
VIEW inals, and the treatment arms used therein, were assessing intravitreally-
administered aflibercept. (See, e.g., Ex 1007, Adis, 263 (“"VIEW1 . . will evaluate
the safety and efficacy of intravitreal aflibercept . . . 7). Adis therefore expressly
discloses mtravitreal administration of the VEGF antagonist.

214, Therefore, for these reasons, as well as for the reasons discussed above
for claims §-10 and 14, it is my opinion that claims 21-23 are anticipated by Adis.

12. Dependent claims 24 and 26 are anticipated by Adis.

215. Dependent claim 24 depends from claim 23 and recites “wherein all
doses of the VEGF antagonist comprise from about 0.5 mg to about 2 mg of the
VEGF antagonist.” Dependent claim 26 depends from claim 24 and specifies
“wherein all doses of the VEGF antagonist corprise 2 mg of the VEGF antagonist.”
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216, As discussed above with respect to claims 11 and 13, Adis discloses
that the VIEWT and VIEW?2 studies were intended to assess a 2.0 mg dose. (See,
e.g., Ex 1007, Adis, 263). Adis therefore expressly discloses a 2.0 mg doses of
VEGF Trap-Eye/aflibercept.

217. Therefore, for these reasons, as well as the reasons set forth above for
clamms 11 and 13, and the claims from which claims 24 and 26 depend, it is my
opinion that claims 24 and 26 are anticipated by Adis.

C, Claims 1, 3-11, 13, 14, 16-24, and 26 of the "338 Patent Are

Anticipated by the Regeneron Press Release Dated May 8, 2008
{Regeneron (8-May-2008) (Ex.1013).

i. Independent claim 1 of the '338 patent is anticipated by
Regeneron (8-May-2008).

218. I have been asked to review the challenged claims of the "338 patent
and compare them to the disclosures of the Regeneron Press Release, dated May §,
2008. 1tis my opmion that Regeneron (8-May-2008) discloses every element of the
claimed method(s) and thus anticipates each of the challenged claims of the *338
patent.

219. For example, like Dixon and Adis above, Regeneron (8-May-2008)
discloses the VIEW Phase 3 trials being conducted with VEGF Trap-Eye, and
explains that VIEW?Z will assess VEGF Trap-Eve at “2.0 mg at an 8-week dosing

interval, including one additional 2.0 mg dose at week four.” (Ex.1013, Regeneron
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{8-May-200%), 1). This has been illustrated using the same overlay presented above,
in which I have used Figure 1 of the "338 patent 1o illustrate how Regeneron (8-May-
2008) discloses the exact dosing regimen sef forth in Figure 1 of the "338 patent, as
well as that which 1s claimed in the challenged clamms of the "338 patent, as depicted

here:

{

| initial -
& Doge Saga:a:ary Tertiary
CRES Doses

{Ex. 1001, "338 patent. Fizg.1 (modifications added)). In other words. dosing “at an
8-week dosing interval” would result i doses at dav 0 and at week 8, and when
adding “one additional 2.0 mg dose at week 4.7 this would result in three monthly
doses (lne arvews) {t.e., doses at day 0 (1.e. "miual dose”} and at weeks 4 and 8
{re.. “secondary doses”}). Thereafter, an eight-week dosing wterval will result in
ijections at weeks 16, 24, 32, 40, and 48 {ved svvews) (Le, “terfiary doses™)).
220. Regeneron {8-May-2008) fiuther states that “{a]fter the first year of
treatment, patients will continue to be followed and treated for another vear on a

flexible, criteria-based extended regimen with a dose administered at least every 12
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weeks, but not more often than every 4 weeks.” (Ex.1013, Regeneron (8-May-
2008), 1).

221, With respect to the VEGF antagonist element of claim 1, as I discuss
above, it is merely a recitation of the molecular architecture of the “VEGF Trap-
Eye” disclosed in Regeneron (8-May-2008), a fact that was disclosed well before
January 2011, (See, e.g., Ex. 1006, Dixon, 1575-76, Fig.1; Ex 1010, *758 patent,
Fig 24 A-C (disclosing the nucleotide sequence and deduced amino acid sequence,
as well as a description of cach molecular component therein (1.e., the signal
sequence, the FLT1 [g domain 2, the FLKI Ig domain 3, and the FcACT domain),
10:15-17 (specifying that this molecule is termed “VEGFRIRZ-FcACI(a)."));
Ex.1033, Dix, {0013]-[0014], [0030]; Ex. 1039, "095 patent, 1:45-54; Ex 1021, 2009
10-QQ, 20 (usimg VEGF Trap and aflibercept interchangeably and explaming that
“VEGF Trap-Eye is a specially purified and formulated form of VEGF Trap for use
in intraccular applications™); Ex.1007, Adis, 261 (indicating i the title that
aflibercept, VEGF Trap (RIR2) and VEGF Trap-Eye, among other terms, are
understood by a person of ordinary skill in the art to refer, interchangeably, to the

same drug); Ex.1093). As a result, through Regeneron (8-May-2008)’s disclosure
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of VEGF Trap-Eye/atlibercept, Regeneron (8-May-2008) discloses this aspect of
claim 1. %

222, Accordingly, for at least these reasons, it 1s my opinion that claim 1 1s
anticipated by Regeneron (8-May-2008).

Z. Dependent claims 3 and 4 are anticipated by Regeneron (8-
May-2008).

223, Dependent claim 3 claims the method of claim I, “wherein only two
secondary doses are administered to the patient, and wherein each secondary dose is
administered 4 weeks after the immediately preceding dose.”

224, Claim 4 claims the method of claim 3, “wherein each tertiary dose 1s
administered 8 weeks after the immediately preceding dose.”

225, As illustrated in my modified Figure 1 of the *338 patent below,
Regeneron (8-May-2008) discloses the elements of claims 3 and 4. In discussing
the first year of the VIEW2 study, Regeneron (8-May-2008) states patients will be

administered “2.0 mg at an 8-week dosing interval, including one additional 2.0 mg

2 Regarding the preamble, see, e.g., supra note 18; Ex.1013, Regeneron (8-May-
2008), 1 (“[Platients on the PRN dosing schedule maintained the gain tn visual
acuity and decrease in retinal thickness achieved at week 12 through week 32 of the

study ).
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dose at week four.” (Ex. 1013, Regeneron (8-May-2008), 1}. In my opinion, and
consistent with the figure below, this dosing schedule consists of a 2.0 mg dose at
day 0 (1.e.. an “mitial dose™), 2.0 mg doses at weeks 4 and 8 (1.e.. “secondary doses™),

and 2.0 mg doses every 8 weeks (1.e., “tertiary doses”} for the remainder of the year:

i

(Ex.1001, "338 patent, Fig.l (modifications added (mitial and secondary doses

indicated by Hlae ayvvews and tertiary doses mdicated by »

224, Thus, for these reasons, as well as the reasons discussed above for clanm
1, it 1s my opinion that claims 3 and 4 are anticipared by Regeneron (8-Mav-2008).

3. Dependent claim § is anticipated by Regeneron (8-May-
2008).

227, For the same reasons as above for claims 3 and 4, Regeneron (8-May-
2008) discloses the elements of claim 5. Dependent claim 3 recites “[tlhe method
of claim 1, wherein at least § tertiary doses of the VEGF antagonist are admimistered

to the patient, and wherein the first four tertiary does are adminstered 8 weeks after
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the immediately preceding dose, and wherein each subsequent tertiary dese is
admimmistered 8 or 12 weeks after the immediately preceding dose.”

228, Regeneron (8-May-2008) discloses that the VIEW?2 clinical mal will
last at least a vear. (Ex.1013, Regeneron (8-May-2008}, 1 {("In the firsf year, the
VIEW 2 . . study will evaluate the safety and efficacy of VEGF Trap-Eve at doses
of ... 2.0 mg at an §-week dosing wnterval . .. " {emphasis added))). As iHustrated
in my modified Figure | of the "338 patent, an §-week dosing interval over the course
of one vear. after the mitial dose and 2 secondary doses, would result in at least 5

terfiary deses administered at least 8 weeks after the immediately preceding dose. at

N \ N Weeks
N 3 N N N g
N R A N L
} R v

1 | |
| T —
5 Dose Secondary

0585

{Ex. 1001, "338 patent, Fig.1 (modifications added)).
229 Accordingly, for these reasons. as well as for the reasons discussed
above for claim 1, it 1s my opinion that claim 5 1s anticipated by Regeneron (8-May-

2008).

o)
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4. Dependent claims 6 and 7 are anticipated by Regeneron (8-
May-2008).

230. Clamm 6 of the “338 patent recites the method of claim 1, “wherein the
angiogenic ¢ye disorder is selected from the group consisting of” several well-
known eye disorders, including AMD.

231, Claim 7 further limits the method of claim 6 to recite “wherein the
angiogenic eye disorder is age related macular degeneration.”

232, Regeneron (8-May-2008) expressly discloses that VIEW2 is an
investigation of efficacy and safety of VEGF Trap-Eye in wet AMD, which is a well-
known angiogenic eye disorder. (Ex. 1013, Regeneron (8-May-2008), 1. see also id.,
Title).

233, Thus, for these reasons, as well as for the reasons discussed above for
claim 1, it is my opinion that claims 6 and 7 are anticipated by Regeneron (8-May-
2008).

5. Dependent claims 8-10 are anticipated by Regeneron (8-
May-2008).

234, Claim 8 depends from claim 1 and recites “wherein all doses of the
VEGF antagonist are administered to the patient by topical administration or by
intraocular administration.”

235. Claim 9 depends from claim 8 and specifies that all doses be
administered by “intraocular adouinistration.”
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236. Clamm 10 depends from claim 9 and specifies that “the intraocular
administration is intravitreal administration.”

237. Regeneron (8-May-2008) discloses that “[bloth VIEW 1 and VIEW 2
are designed to evaluate the efficacy and safety of VEGF Trap-Eve administered by
mtravitreal injection.” (Ex.1013, Regeneron (8-May-2008), 1). This element is
therefore expressly disclosed and taught by Regeneron (8-May-2008).

238. Therefore, for these reasons, as well as for the reasons discussed above
for clamm 1, 1t 1s my opinion that claims 8-10 are anticipated by Regeneron (8-May-
2008).

6. Dependent claims 11 and 13 are anticipated by Regeneron (8-
May-2008).

239, Dependent claim 11 further limits the method of claim 10 to “wherein
all doses of the VEGF antagonist comprise from about 6.5 mg to about 2 mg of the
VEGF antagonist.”

240. Claim 13 depends from claim 11 and recites “wherein all doses of the
VEGF antagonist comprise 2 mg of the VEGF antagonist.”

241. Regeneron (8-May-2008) discloses that the “VIEW 2 (VEGF Trap-
Eye: Investigation of Efficacy and Safety in Wet AMD) study will evaluate the

safety and efficacy of VEGF Trap-Eye at” a dose of 2.0 mg. (Ex.1013, Regeneron
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(8-May-2008), 1). Regeneron (8-May-2008) therefore expressly discloses the doses
of claims 11 and 13.

242. Accordingly, for these reasons, as well as for the reasons discussed
above for claim | and the claims from which claims 11 and 13 depend, if is my
opinion that claims 11 and 13 are anticipated by Regeneron (8-May-2008).

7. Independent claim 14 is anticipated by Regeneron (8-May-
2008).

243, Clamn 14 of the 338 patent is identical to claim 1 with the only
exception being in the third “wherein” clause.

244, First, claim 14 recites the same dosing regimen as that recited i clamm
1. “wherein each secondary dose is administered 2 to 4 weeks after the immediately
preceding dose; and wherein each tertiary dose 1s admimistered at least 8 weeks after
the immediately preceding dose.” Thus, for the same reasons discussed above with
respect to claim 1, {see 99 218-22), it 1s also my opinion that Regeneron (8-May-
2008) discloses these identical elements in claim 14

245. Second, in my opinion, Regeneron (8-May-2008) discloses the VEGF
antagonist ¢lement of claim 14. Just as for claim I, Regeneron (8-May-2008)
expressly discloses VEGF Trap-Eye/aflibercept, and the sequence aspect of claim
14 was widely published 1 the prior art. (See, e.g., Ex. 1006, Dixon, 1575-76, Fig.1;

Ex 1010, 758 patent, Fig.24A-~C (disclosing the nucleotide sequence and deduced
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amino acid sequence, as well as a description of each molecular component therein
(1.e., the signal sequence, the FLT1 Ig domain 2, the FLK1 Ig domain 3, and the
FcACT domamn), 10:15-17 (specifying that this molecule is termed “VEGFRIR2-
FeACI(a).™)); Ex. 1033, Dix, [0013]-{0014], [0030]; Ex.1039, "095 patent, 1:45-54;
Ex.1021, 2009 10-Q, 20 (using VEGF Trap and aflibercept interchangeably and
explaining that “VEGF Trap-Eye is a specially purified and formulated form of
VEGF Trap for use in intraccular applications”); Ex. 1007, Adis, 261 (indicating in
the nitle that aflibercept, VEGF Trap (R1R2), and VEGF Trap-Eve, among other
terms, are understood by a person of ordinary skill in the art to refer, interchangeably,
to the same drug); Ex.1094),

246. Therefore, for these reasons, as well as the reasons set forth above for
claim 1, it is my opinion that claim 14 1s anticipated by Regeneron (8-May-2008).

8. Dependent claims 16 and 17 are anticipated by Regeneron (8-
May-2008).

247. Claim 16 depends from claim 14 and recites “wherein only two
secondary doses are adnunistered to the patient, and wherein each secondary dose 18
administered 4 weeks after the immediately preceding dose.”

248, Claim 17 further himits the method of claim 16 to “wherein each tertiary

dose 1s administered 8 weeks after the immediately preceding dose.”
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249, As discussed with respect to clamms 3 and 4 above, Regeneron (8-May~
2008) discloses the elements of claims 16 and 17. Regeneron (8-May-2008) states
patients will be administered “2.0 mg at an 8-week dosing mterval, including one
additional 2.0 mg dose at week four.” (Ex.1013, Regeneron (8-May-2008), 1). In
my opinton, this dosing schedule consists of an imitial 2.0 mg dose, a first secondary
2.0 mg dose at week 4, a second secondary 2.0 mg dose at week &, and tertiary 2.0
mg doses every 8 weeks for the remainder of the year.

250, For these reasons, as well as the reasons discussed above for claims 3,
4, and 14, 1t is my opinion that claims 16 and 17 are anticipated by Regeneron (8-
May-2008).

9. Dependent claims 18 and 20 are anticipated by Regeneron (8-
May-2008).

251, Claim 18 depends from claim 17, which ultimately depends from claim
14 and recites “wherem the angiogemic eye disorder 15 age related macular
degeneration.”

252, Clamm 20 recites the method of claim 14, “wherein the angiogenic eye
disorder is selected from the group consisting of” several well-known eye disorders,
including AMD.

253. As discussed with claims 6 and 7 above, Regeneron (8-May-2008)

discloses that VIEW?2 is an investigation of efficacy and safety of VEGF Trap-Eve
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mwet AMD. (Ex 1013, Regeneron (8-May-2008), 1; see also id., Title). Regeneron
(8-May-2008) therefore expressly discloses treating AMD, an angiogenic eye
disorder.

254, Therefore, for these reasons, as well as for the reasons discussed above
for claims 6, 7, 14, 16, and 17, it is my opinion that claims 18 and 20 are anticipated
by Regeneron (8-May-2008).

16. Dependent claim 19 is anticipated by Regeneron (8-May-
2008).

255. Dependent claim 19 further limits the method of claim 14 to “wherein
at least 5 tertiary doses of the VEGF antagonist are administered to the patient, and
wherein the first four tertiary does are administered 8 weeks after the immediately
preceding dose, and wherein each subsequent tertiary dose 1s administered 8 or 12
weeks after the immediately preceding dose.”

256. As discussed with claim 5, Regeneron (8-May-2008) discloses that the
VIEW?Z clinical trial will last at least a year. {Ex.1013, Regeneron {8-May-2008), 1
(“In the first year, the VIEW 2 . . . study will evaluate the safety and efficacy of
VEGF Trap-Eye at doses of . .. 2.0 mg at an 8-week dosing interval . .. " (emphasis
added))). An 8-week dosing interval over the course of one year, after the mitial
dose and 2 secondary doses, would result in at least 5 tertiary doses administered at

least 8 weeks after the immediately preceding dose, at weeks 16, 24, 32, 40, and 48.
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257, Accordingly, for these reasons, as well as for the reasons discussed
above for clatms 5 and 14, it 1s my opinion that claim 19 is anticipated by Regeneron
(8-May-2008).

11.  Dependent claims 21-23 are anticipated by Regeneron (8-
May-2008).

258. Dependent claim 21 further imits the method of claim 14 and recites
“wherein all doses of the VEGF antagonist are administered to the patient by topical
administration or by intraccular administration.”

259. Claim 22 depends from claim 21 and specifies that all doses be
administered by “mtraocular administration.”

260.  Claim 23 depends from claim 22 and specifies that “the intraocular
administration 18 intravitreal administration.”

261. As discussed with claims 8-10 above, Regeneron (8-May-2008)
discloses that “[bloth VIEW 1 and VIEW 2 are designed to evaluate the efficacy and
safety of VEGF Trap-Eye administered by intravitreal injection.” (Ex 1013,
Regeneron (8-May-2008), 1). Regeneron (8-May-2008) therefore expressly
discloses intravitreal administration of the VEGF antagonist.

262. Thus, for these reasons, as well as for the reasons discussed above for
claims 8-10 and 14, it is my opinion that claims 21-23 are anticipated by Regeneron

(8-May-2008).
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12. Dependent claims 24 and 26 are anticipated by Regeneron (8-
May-2008).

263, Claim 24 depends from claim 23 and recites “wherein all doses of the
VEGF antagonist comprise from about 0.5 mg to about 2 mg of the VEGF
antagonist.”

264, Claim 26 depends from claim 24 and specifies “wherein all doses of the
VEGF antagonist comprise 2 mg of the VEGF antagonist.”

265, As discassed with claims 11 and 13 above, Regeneron (8-May-2008)
discloses that the “VIEW 2 (VEGF Trap-Eye: Investigation of Efficacy and Safety
m Wet AMD) study will evaluate the safety and efficacy of VEGF Trap-Eye at” a
dose of 2.0 mg. (Ex. 1013, Regeneron (8-May-2008), 1). Regeneron (8§-May-2008)
therefore expressly discloses the claimed doses.

266. Accordingly, for these reasons, as well as the reasons set forth above
for clatms 11 and 13, and the claims from which claims 24 and 26 depend, it is my
opinion that claims 24 and 26 are anticipated by Regeneron (8-May-2008).

B, Claims 1, 3-11, 13, 14, 16-24, and 26 of the 338 Patent Are
Anticipated by NCTO0509795 (NCT-798) (Ex.1014),

i. Independent claim 1 of the *338 patent is amticipated by
NCT-795,

267. 1 have been asked to review the challenged claims of the 338 patent

and compare them to the disclosures of NCT-795. As with the other references
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above that disclose Regeneron’s VIEW trials and the dosing regimens used in those
trials, 1t 1s my opmuon that NCT-795 discloses every element of the clammed
method(s) and thus anticipates each of the challenged claims of the 338 patent.
268. For example, NUT-795 describes VIEW! as a Phase 3 trial being
conducted with VEGF Trap-Eve m patients with AMD and including a treatment
arm m which 2.0 mg of VEGF Trap-Eve will be “administered every 8§ weeks
{imecluding one additional 2.0 mg dose at week 4).7 (Ex 1014, NCT-795, 8). Thus
has been illustrated using the same overlay presented above, m which I have used

£

Figure 1 of the "33R patent to illustrate how NCT-795 discloses the exact dosing
regimen set forth m Figure | of the "338 patent, as well as that which 1s claimed m

the challenged claims of the "338 patent, as depicted here:

{Ex. 1001, "338 patent, Fig.1 {modifications added)). In other words, dosing every
eight weeks would result in doses at dav 0 and at week 8, and when adding one

additional dose at week 4, this would result in three monthly doses (bine arvows)
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(1.e., doses at day 0 (1.e., “mmtial dose™) and at weeks 4 and 8 (1.e., “secondary
doses™)). Thereafter, an eight-weck dosing tnterval will result in tnjections at weeks
16,24, 32, 40, and 48 (ved avvows) (1.e., “tertiary doses™)).

269, With respect to the last element of claim 1, as 1 discuss above, it is
merely a recitation of the molecular architecture of the “VEGF Trap-Eye” disclosed
in NCT-798, a fact that was disclosed well before January 2011, (See, e.g., Ex. 1006,
Dixon, 1575-76, Fig.1; Ex. 1010, 758 patent, Fig 24A-C (disclosing the nucleotide
sequence and deduced amino acid sequence, as well as a description of each
molecular component therein (1.¢., the signal sequence, the FLT1 Ig domam 2, the
FLKT1 Ig domain 3, and the FcACT domain), 10:15-17 (specifymg that this molecule
is termed “VEGFRIR2-FcACI(a).™)); Ex 1033, Dix, [0013]-{0014], [0030];
Ex.1039, "095 patent, 1:45-54; Ex. 1021, 2009 10-Q, 20 (using VEGF Trap and
aflibercept interchangeably and explaining that “VEGF Trap-Eye is a specially
purified and formulated form of VEGF Trap for use in mtraccular applications”™);
Ex. 1007, Adis, 261 (indicating in the title that aflibercept, VEGF Trap (R1R2), and
VEGF Trap-Eve, among other terms, are understood by a person of ordinary skill in

the art to refer, interchangeably, to the same drug); Ex.1093)2!

2 Regarding the preamble, see, e.g., supra note 18,
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270, Accordingly, for at least these reasons, it 1s my opinion that claim 1 1s
anticipated by NCT-795.

2. Dependent claims 3 and 4 are anticipated by NCT-798,

271. Dependent claim 3 recites “[t}he method of claim 1, wherein only two
secondary doses are administered to the patient, and wherein each secondary dose 1s
administered 4 weeks after the immediately preceding dose.”

272. Claim 4 additionally limits the method of claim 3 to “wherein each
tertiary dose is administered 8 weeks after the immediately preceding dose.”

273, Asillustrated in my modified Figure 1 of the "338 patent below, NCT-
795 discloses the elements of claims 3 and 4. NCT-795 discloses a treatment arm
wherein subjects are to receive “2.0 mg VEGF Trap-Eve administered every 8 weeks
(including one additional 2.0 mg dose at week 4) during the first year.” (Ex. 1014,
NCT-795, 8). In my opinion, this dosing schedule consists of an “mnitial” 2.0 mg

. S¢

dose, a first “secondary” 2.0 mg dose at week 4, a second “secondary”™ 2.0 mg dose

at week 8§, and “tertiary” 2.0 mg doses every 8 weeks for the remainder of the year:
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%

s,

{Ex.1001, "338 patent, Fiz.1 (modifications added}}.

274, Thus, for these reasons, as well as the reasons discussed above for claim

LA

1, it is my opinion that claims 3 and 4 are anticipated by NCT-79
3. Dependent claim S is anticipated by NCT-795.

275. TFor the same reasons as above for clamms 3 and 4, NCT-785 discloses
the elements of clatims 5. Dependent claim 5 recites “{tlhe method of claim 1,
wheremn at least 5 tertiary doses of the VEGF antagonist are administered to the
patient, and wheremn the first four tertiary does are administered 8 weeks after the
unmediately preceding dose, and wherein each subsequent terfiary dose s
admimustered 8 or 12 weeks after the immediately preceding dose.”

276, NCT-795 discloses the chnical study will last at least a vear. (Ex. 1014,
NCT-795, 8 (2.0 mg VEGF Trap-Eye administered everv 8 weeks (includimg one

additional 2.0 mg dose at week 4) daring the first year” {emphasis added))}. As
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tllustrated i my modifled Figure 1 of the "33% patent, an R-week dosing mterval
over the course of one vear, after the mitial dose and 2 secondary doses, would result
in at least 3 tertiary doses admunistered at least 8 weeks after the inmmediately

preceding dose_ at weeks 16, 24, 32 4D, and 48 {v¢

y s atweek $7Y

re—

.“. ———

L

initlat
Oese Sevondary
Dosgs

{Ex.1001, "338 patent, Fig. 1 (modifications added)).

277. Accordingly, for these reasons. as well as tor the reasons discussed
above for claim 1, it 1s my opinton that claim 5 1s anticipated by NCT-795,

4. Dependent claims 6 and 7 are anticipated by NCT-795,

278, Claim 6 of the *338 patent recites the method of claim 1, “wherein the
angiogenic eve disorder 1s selected from the group consisting of” several well-
known eve disorders, including AMD.

279, Clamn 7 further honts the method of clamm 6 to “wherem the angiogenic

eve disorder is age related macular degeneration.”
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280. NCT-795 discloses that the title of the Phase 3 chinical study 1s “A
Randomized, Double Masked, Active Controlled Phase [IT Study of the Efficacy,
Safety, and Tolerability of Repeated Doses of Intravitreal VEGF Trap 1n Subjects
With Neovascular Age-Related Macular Degeneration.” (Ex.1014, NCT-795, 3).
Thus, NCT-795 expressly discloses the treatment of AMD, which was known to be
an angiogenic eye disorder.

281. Thus, for these reasons, as well as for the reasons discussed above for
claim 1, 1t 1s my opinion that claims 6 and 7 are anticipated by NCT-795.

5. Dependent claims 8-10 are anticipated by NCT-798,

282, Claim & depends from claim | and recites “wherein all doses of the
VEGF antagonist are administered to the patient by topical administration or by
wtraocular admistration.”

283, Claim 9 depends from claim § and specifies that all doses be
admuistered by “intraccular administration.”

284, Clamm 10 depends from claim 9 and specifies that “the intraocular
administration is iniravitreal administration.”

285, NCT-795 discloses that the Phase 3 study will test repeated doses of
mtravitreal VEGF Trap in subjects with AMD.” (Ex. 1014, NCT-795, 3). NCT-795

therefore expressly discloses intravitreal administration.
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286. Therefore, for these reasons, as well as for the reasons discussed above
for claim 1, it is my opinion that claims 8-10 are anticipated by NCT-795.

6. Dependent claims 11 and 13 are anticipated by NCT-798,

287. Dependent claim 11 further limits the method of claim 10 to “wherein
all doses of the VEGF antagonist comprise from about 0.5 mg to about 2 mg of the
VEGF antagonist.”

288. Claim 13 depends from claim 11 and recites “wherein all doses of the
VEGF antagonist comprise 2 mg of the VEGF antagonist.”

289, NCT-795 discloses Phase 3 treatment arms using 2.0 mg of VEGF
Trap-Eye. (Ex. 1014, NCT-795, 6-8). NCT-795 therefore expressly discloses doses
of claims 11 and 13.

290. Accordingly, for these reasons, as well as for the reasons discussed
above for claims 1 and 8-10, 1t 1s my opinion that claims 11 and 13 are anticipated
by NCT-795.

7. Independent claim 14 is anticipated by NCT-795,
291, Claim 14 of the 338 patent is identical to claim 1 with the only

exception being in the third “wherein™ clause.
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292, First, claim 14 recites the same dosing regimen as that recited n claim
1. “wherein each secondary dose 1s administered 2 to 4 weeks after the immediately
preceding dose; and wherein each tertiary dose 1s administered at least § weeks after
the immediately preceding dose.” Thus, for the same reasons discussed above with
respect to claim 1, (see ¥ 267-70), it is also my opinion that NCT-795 discloses
these identical elements in claim 14,

293, Second, m my opinion, NCT-795 discloses the VEGF antagonist
element of clatm 14, Just as for clamm 1, NCT-7935 expressly discloses VEGF Trap-
Eye/aflibercept, and the sequence aspect of claim 14 was widely published in the
prior art. (See, e.g., Ex. 1006, Dixon, 1575-76, Fig. 1. Ex 1010, "758 patent, Fig 24 A-
C (disclosing the nucleotide sequence and deduced amino acid sequence, as well as
a description of each molecular component therem (i.e., the signal sequence, the
FLTI Ig domain 2, the FLK1 Ig domain 3, and the FcACT domam), 10:15-17
(specifying that this molecule is termed “VEGFRIR2Z-FcAC1(a).”)); Ex. 1033, Dix,
[0013]-[0014], [0030];, Ex.1039, *095 patent, 1:45-54; Ex. 1021, 2009 10-Q, 20
(using VEGF Trap and aflibercept interchangeably and explaining that “VEGF Trap-
Eve 1s a specially purified and formulated form of VEGF Trap for use in mtraocular
applications™); Ex. 1007, Adis, 261 (indicating in the title that aflibercept, VEGF
Trap (R1R2), and VEGF Trap-Eve, among other terms, are understood by a person
of ordinary skill in the art to refer, interchangeably, to the same drug); Ex.1094). .
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294, Therefore, for these reasons, as well as the reasons set forth above for
claim 1, it 1s my opinion that claim 14 is anticipated by NCT-795.

8. Dependent claims 16 and 17 are anticipated by NCT-798,

295, Claim 16 depends from claim 14 and recites “wherein only two
secondary doses are administered to the patient, and wherein each secondary dose is
administered 4 weeks after the immediately preceding dose.”

296. Claim 17 further himits the method of claim 16 to “wherem each tertiary
dose ts administered 8 weeks after the immediately preceding dose.”

297. As discussed with respect to claims 3 and 4 above, NCT-795 discloses
the elements of claims 16 and 17. (Ex.1014, NCT-795, 8). In my opinion, it was
well established that the VIEW1 dosing schedule consists of an initial 2.0 mg dose,
a first secondary 2.0 mg dose at week 4, a second secondary 2.0 mg dose at week 8,
and tertiary 2.0 mg doses every 8 weeks for the remainder of the year.

298. Therefore, for these reasons, as well as the reasons discussed above for
claims 3, 4, and 14, it is my opinion that claims 16 and 17 are anticipated by NCT-
795.

9. Dependent claims 18 and 20 are anticipated by NUT-795.

299, Clamn 18 depends from claim 17, which ultimately depends from claim
14 and recites “wherein the angiogenic eye disorder is age related macular

degeneration.”
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300, Clamm 20 recites the method of claim 14, “wherein the angiogenic eye
disorder is selected from the group consisting of” several well-known eye disorders,
mcluding AMD.

301. As discussed with ¢laims 6 and 7 above, NCT-795 discloses the title of
the VIEW1 chinical study as “A Randomized, Double Masked, Active Controlled
Phase 11T Study of the Efficacy, Safety, and Tolerability of Repeated Doses of
Intravitreal VEGF Trap in Subjects With Neovascular Age-Related Macular
Degeneration.” (Ex.1014, NCT-795, 3). NCT-795 therefore expressly discloses
treating AMD, an angiogenic eye disorder.

302, Therefore, for these reasons, as well as the reasons discussed above for
claims 6, 7, 14, 16, and 17, it 1s my opinion that claims 18 and 20 are anticipated by
NCT-795.

18. Dependent claim 19 is anticipated by NCT-795,

303, Dependent clamm 19 further limits the method of clanm 14 to “wherein
at least 5 tertiary doses of the VEGF antagonist are administered to the patient, and
wherein the first four tertiary does are administered 8 weeks after the immediately
preceding dose, and wherein each subsequent tertiary dose is administered 8 or 12
weeks after the immediately preceding dose.”

304, Asdiscussed with claim 5, NCT-795 discloses that the VIEW1 clinical
study will last at least a year. (Ex.1014, NCT-795, 8 (2.0 mg VEGF Trap-Eye
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administered every 8 weeks (including one additional 2.0 mg dose at week 4) during

e

the first year” (emphasis added))). Asillusirated above in my moditied Figure 1 of

the "338 patent, an 8-week dosing interval over the course of one year, after the
mitial dose and 2 secondary doses calied for in the VIEW1 tnial, would result in at
least S tertiary doses administered at least 8 weeks after the immediately preceding
dose, at weeks 16, 24, 32, 40, and 48,

305, Accordingly, for these reasons, as well as the reasons discussed above
for clatms 5 and 14, it 15 my opinion that claim 19 is anticipated by NCT-795.

11. Dependent claims 21-23 are anticipated by NCT-795,

306. Dependent claim 21 further limits the method of claim 14 and recites
“wherein all doses of the VEGF antagonist are administered to the patient by topical
administration or by intraocular administration.”

307. Claim 22 depends from claim 21 and specifies that all doses be
admmistered by “intraccular administration.”

308, Clamm 23 depends from claim 22 and specifies that “the mtraocular
administration 1s intravitreal administration.”

309. As discussed with claims 810 above, NCT-795 discloses that the
VIEW] Phase 3 study will test repeated doses of intravitreal VEGF Trap in subjects
with AMD. (Ex. 1014, NCT-795, 3). NCT-795 therefore discloses intravitreal
administration of VEGF Trap-Eye/aflibercept.
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310. Thus, for these reasons, as well as the reasons discussed above for

claims 8-10 and 14, 1t 13 my opinion that claims 21-23 are anticipated by NCT-795.
12. Dependent claims 24 and 26 are anticipated by NCT-795,

311, Claim 24 depends from claim 23 and recites “wherein all doses of the
VYEGF antagonist comprise from about 0.5 mg to about 2 mg of the VEGF
antagonist.”

312, Claim 26 depends from claim 24 and specifies “wherein all doses of the
VEGF antagonist comprise 2 mg of the VEGF antagonist.”

313, As discussed with claims 11 and 13 above, NCT-7935 discloses VIEW
Phase 3 treatment arms using 2.0 mg of VEGF Trap-Eve. (Ex.1014, NCT-795, 6-
8). NCT-795 therefore expressly discloses the claimed doses.

314, Accordingly, for these reasons, as well as the reasons set forth above
for claims 11 and 13, and the claims from which claims 24 and 26 depend, it is my
opmion that claims 24 and 26 are anticipated by NCT-795.

E. Claims 1, 3-11, 13, 14, 16-24, and 26 of the ’338 Patent Are
Anticipated by NCT00637377 (NCT-377) (Ex.1015).

1. Independent claim 1 of the '338 patent is amticipated by
NCT-377.

315. T have been asked to review the challenged claims of the "338 patent
and compare them to the disclosures of NCT-377. As with the other references

above that disclose Regeneron’s VIEW trials and the dosing regimens used in those
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trials, it is my opinton that NCT-377 discloses everv element of the clammed
method(s} and thus anticipates each of the challenged claims of the 33§ patent.
316. For example, NCT-377 discloses the VIEW2 Phase 3 trial bemng
conducted with VEGF Trap-Evye 1n pattents with AMD and including a treatment
arm i which 2.0 mg of VEGF Trap-Eve will be “adnunistered every R weeks
{including one additional 2.0 mg dose at Week 4) during the first vear.” (Ex.1015,
NCT-377, 5-6). This has been illustrated using the same overlay presented above,
i which T have used Figure 1 of the *338 patent to illustrate how NCT-377 discloses
the exact dosing regimen set forth in Figure | of the "33R patent, as well as that

which 1s claimed m the challenged clamms of the 338 patent, as depicted here:

=
&
el
=
27

Al

{Ex.1001, "338 patent, Fig.1 (modifications added)). In other words, dosing every
eight weeks would result in doses at day 0 and at week 8, and when adding one
additional dose at week 4, this would result in three monthly doses {(hiwe arvews)

{1e., doses at day 0 (12, “mitial dose™) and at weeks 4 and 8 (1.e., "secondary
114
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doses™)). Thereafter, an eight-week dosing interval will result in injections at weeks
16, 24, 32, 40, and 48 {ved avvews) (i.e., “tertiary doses™)).

317, NCT-377 further states that subjects will receive “2.0 mg VEGF Trap-
Eve administered every 8 weeks (including one additional 2.0 mg dose at Week 4)
during the first vear. Thereafter a dose may be administered as frequently as every
4 weeks, but no less frequently than every 12 weeks.” (Ex. 1015, NCT-377, 6).

318. With respect to the last element of claim 1, as | discuss above, it is
merely arecitation of the molecular architecture of the “VEGF Trap-Eye™ disclosed
in NCT-377, a fact that was disclosed well before January 2011, (See, e.g., Ex 1006,
Dixon, 1575-76, Fig.1; Ex.1010, *758 patent, Fig 24 A-C (disclosing the nucleotide
sequence and deduced amino acid sequence, as well as a description of each
molecular component therein (i.e., the signal sequence, the FLT1 Ig domain 2, the
FLE1 Ig domain 3, and the FcACT domain), 10:15-17 (specifying that this molecule
is termed “VEGFRIR2-FcACI(a).”)); Ex.1033, Dix, [0013]-[0014], [0030];
Ex. 1039, "095 patent, 1:45-54; Ex. 1021, 2009 10-Q, 20 (using VEGF Trap and
aflibercept interchangeably and explaining that “VEGF Trap-Eye is a specially
purtfied and formulated form of VEGF Trap for use in intraocular applications™);

Ex 1007, Adis, 261 (indicating in the title that aflibercept, VEGF Trap (R1R2), and
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VEGF Trap-Eve, among other terms, are understood by a person of ordinary skill in
the art to refer, interchangeably, to the same drug); Ex.1093).%

319. For at least these reasons, 1t is my opinion that claim 1 1s anticipated by
NCT-377.

2. Dependent claims 3 and 4 are anticipated by NCT-377.

320. Claim 3 recties “[tihe method of ¢laim 1, wherein only two secondary
doses are admimstered to the patient, and wherein each secondary dose 1s
administered 4 weeks after the immediately preceding dose.”

321, Clamm 4 additionally limits the method of claim 3 to “wherein each
tertiary dose 1s administered 8 weeks after the immediately preceding dose.”

322 Asillustrated in my modified Figure 1 of the "338 patent below, NCT-
377 discloses the elements of claims 3 and 4. NCT-377 states that subjects in one
of the four treatment arms will receive “2.0 mg VEGF Trap-Eye administered every
8 weeks (including one additional 2.0 mg dose at Week 4) during the first year.”
(Ex.1015, NCT-377, 6). In my opinion, this dosing schedule consists of an “mitial”
2.0 mg dose, a first “secondary” 2.0 mg dose at week 4, a second “secondary™ 2.0
mg dose at week 8, and “tertiary” 2.0 mg doses every 8 weeks for the remainder of

the year:

22 Regarding the preamble, see, e.g., supra note 18.
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{Ex. 1001, "338 patent, Fig | (modifications added)}.

323, Thus, for these reasons, as well as the reasons discussed above for claim

1, if 1s my opinion that claims 3 and 4 are anticipated by NCT-377.
3. Dependent claim § is anticipated by NCT-377.

324. For the same reasons as above for claims 3 and 4, NCT-377 discloses
the elements of clann 5. Dependent clamm S recites “{the method of claim 1, wherein
at least 3 tertiary doses of the VEGF antagonist are admiistered to the patient, and
wherem the first four tertiary does are adminstered 8 weeks after the immediately
preceding dose, and wherein each subsequent tertiary dose 1s administered 8 or 12
weeks after the immediately preceding dose.”

25.

CT-377 discloses that the VIEW?2 chimceal study will last at least a

"

year. {(Ex. 1015 NCT-377, 6 ("2 88 mg VEGF Trap-Eve admmustered every § weeks
{including one additional 2.0 mg dose at Week 4) during the first year.” (emphasis
added))). As illustrated m my medified Figure 1 of the "338 patent. an 8-week
117
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dosing interval over the course of one vear, afier the initial dose and 2 secondary
doses, would result 1n at least 5 tertiary doses administered at least 8 weeks after the

immediately preceding dose, at weeks 16, 24, 32, 40, and 48 {ved avvews)

Tertiary

{Ex.1001, "338 patent, Fig.1 (modifications added)).

326. Accordingly, for these reasons, as well as for the reasons discussed
above for claim 1, it 1s my opinion that claim 3 1< anticipated by NCT-377.

4. Dependent claims 6 and 7 are anticipated by NCT-377.

327, Clamm & of the "338 patent recites the method of claim 1, “wherein the
angiogenic eve disorder is selected from the group consisting of” several well-
known eve disorders, including AMD.

328, Claim 7 further hmits the method of clamm 6 to “wherein the angiogenic
eve disorder 1s age related macular degeneration.”

329, NCT-377 discloses the title of the chinical study as “A Randomized,

Double Masked. Active Controlled, Phase 3 Study of the Efficacy, Safety, and
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Tolerability of Repeated Doses of Intravitreal VEGF Trap in Subjects With
Neovascular Age-related Macular Degeneration (AMD).” (Ex. 1015, NCT-377, 3-
4y, NCT-377 thus discloses the treatment of AMD, which was known to be an
angiogenic eye disorder.

330, Thus, for these reasons, as well as for the reasons discussed above for
clatm 1, 1t 1s my opinion that claims 6 and 7 are anticipated by NCT-377.

5. Dependent claims 8-10 are anticipated by NCT-377.

331. Claim 8 depends from claim 1 and recites “wherein all doses of the
VEGF antagomst are administered to the patient by topical administration or by
intraocular administration.”

332, Claim 9 depends from claim 8 and specifies that all doses be
administered by “mtraocular administration.”

333. Claim 10 depends from claim 9 and specifies that “the intraocular
admmistration 1s intravitreal admintstration.”

334, NCT-377 discloses the title of the VIEWZ clinical study as A
Randomized, Double Masked, Active Controlled, Phase 3 Study of the Efficacy,
Safety, and Tolerability of Repeated Doses of Intravitreal VEGF Trap m Subjects
With Neovascular Age-related Macular Degeneration (AMD).” (Ex. 1015, NCT-
377, 3-4 (emphasis added)). NCT-377 thus expressly discloses intravitreal
administration.
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335. Therefore, for these reasons, as well as for the reasons discussed above
for claim 1, it ts my opinion that claims 8-10 are anticipated by NCT-377.

6. Dependent claims 11 and 13 are anticipated by NCT-377.

336. Dependent claim 11 further limits the method of claim 10 to “wherein
all doses of the VEGF antagonist comprise from about 0.5 mg to about 2 mg of the
VEGF antagonist.”

337. Clamm 13 depends from claim 11 and recites “wherein all doses of the
VEGF antagonist comprise 2 mg of the VEGF antagonist.”

338. NCT-377 discloses that subjects in one of the VIEW2 treatment arms
will receive “2.0 mg VEGF Trap-Eve administered every 8 weeks (including one
additional 2.0 mg dose at Week 4) during the first year.” (Ex.1015, NCT-377, 6).
NCT-377 thus expressly discloses the claimed doses.

339, Accordingly, for these reasons, as well as for the reasons discussed
above for claim 1 and the clamms from which clamms 11 and 13 depend, it is my
opinion that claims 11 and 13 are anticipated by NCT-377.

7. Independent claim 14 is anticipated by NCT-377,
340. Claim 14 of the 338 patent is identical to claim 1 with the only

exception being in the third “wherein™ clause.
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341, First, claim 14 recites the same dosing regimen as that recited in claim
1. “wherein each secondary dose is administered 2 to 4 weeks after the immediately
preceding dose; and wherein each tertiary dose 1s administered at least § weeks after
the immediately preceding dose.” Thus, for the same reasons discussed above with
respect to claim 1, (see ¥ 315-19), it is also my opinion that NCT-377 discloses
these identical elements in claim 14,

342, Second, i my opinion, NCT-377 discloses the VEGF antagonist
element of claim 14, Just as for clamm 1, NCT-377 expressly discloses VEGF Trap-
Eye/aflibercept, and the sequence aspect of claim 14 was widely published in the
prior art. (See, e.g., Ex. 1006, Dixon, 1575-76, Fig.1; Ex 1010, "758 patent, Fig 24 A-
C (disclosing the nucleotide sequence and deduced amino acid sequence, as well as
a description of each molecular component therein (1.e., the signal sequence, the
FLTI Ig domain 2, the FLK1 Ig domain 3, and the FcACT domam), 10:15-17
(specifying that this molecule is termed “VEGFRIR2-FcAC1(a).”)); Ex. 1033, Dix,
[0013]-[0014], [0030];, Ex.1039, *095 patent, 1:45-54; Ex. 1021, 2009 10-Q, 20
(using VEGF Trap and aflibercept interchangeably and explaining that “VEGF Trap-
Eve 1s a specially purified and formulated form of VEGF Trap for use in mtraocular
applications™); Ex. 1007, Adis, 261 (indicating in the title that aflibercept, VEGF
Trap (R1R2), and VEGF Trap-Eve, among other terms, are understood by a person
of ordinary skill in the art to refer, interchangeably, to the same drug); Ex.1094).
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343, Thus, for these reasons, as well as the reasons set forth above for claim

1, it 13 my opinion that claim 14 is anticipated by NCT-377.
8, Dependent claims 16 and 17 are anticipated by NCT-377.

344, Claim 16 depends from claim 14 and recites “wherein only two
secondary doses are administered to the patient, and wherein each secondary dose 1s
adminstered 4 weeks after the immediately preceding dose.”

345, Clanm 17 further limits the method of claim 16 to “wherem cach tertiary
dose is administered 8 weeks after the immediately preceding dose.”

346,  As discussed with respect to claims 3 and 4 above, NCT-377 discloses

=
[ 7
b

the elements of claims 16 and 17. NCT-377 states that subjects 1 one of the four
VIEW?2 treatment arms will receive “2.0 mg VEGF Trap-Eye administered every &
weeks (including one additional 2.0 mg dose at Week 4) during the first year.”
(Ex.1015, NCT-377, 6). In my opimion, this VIEW2 dosing schedule consists of an
“mitial” 2.0 mg dose, a first “secondary” 2.0 myg dose at week 4, a second
“secondary” 2.0 mg dose at week 8, and “tertiary” 2.0 mg doses every 8 weeks for
the remainder of the year.

347 For these reasons, as well as the reasons discussed above for claim 14,

it is my opinion that claims 16 and 17 are anticipated by NCT-377.
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9. Dependent claims 18 and 20 are anticipated by NCT-377.

348, Claim 18 depends from claim 17, which ultimately depends from claim
14 and recites “wherein the angiogenic eye disorder is age related wmacular
degeneration.”

349, Clamm 20 recites the method of claim 14, “wherein the angiogenic eye
disorder is selected from the group consisting of” several well-known eye disorders,
mcluding AMD.

350. As discussed with claims 6 and 7 above, NCT-377 discloses the title of
the VIEW?2 climical study as “A Randomized, Double Masked, Active Controlled,
Phase 3 Study of the Efficacy, Safety, and Tolerability of Repeated Doses of
Intravitreal VEGF Trap in Subjects With Neovascular Age-related Macular
Degeneration (AMD).” (Ex.1015, NCT-377, 3-4). NCT-377 therefore expressly
discloses treating AMD, which was known to be an angiogenic eye disorder.

351. Therefore, for these reasons, as well as the reasons discussed above for
claims 6, 7, 14, 16, and 17, 1t is my opinion that claims 18 and 20 are anticipated by
NCT-377.

18.  Dependent claim 19 is anticipated by NCT-377.

352, Dependent clatm 19 further limits the method of claim 14 to “wherein

at least 5 tertiary doses of the VEGF antagonist are administered to the patient, and

wherein the first four tertiary does are administered 8 weeks after the tmmediately

Mylan Exhibit 1002
Mylan v. Regeneron, IPR2021-00881

Page 130

Celltrion Exhibit 1014

Page 777



preceding dose, and wherein each subsequent tertiary dose is administered 8 or 12
weeks after the immediately preceding dose.”

353, As discussed with claim 5, NCT-377 discloses that the VIEW?2 chinical
study will last at least a year. (Ex. 1015, NCT-377, 6 (2.0 mg VEGF Trap-Eye
administered every 8 weeks (including one additional 2.0 mg dose at Week 4) during
the first year.” (emphasis added))). As illustrated in my modified Figure 1 of the
’338 patent, an 8~-week dosing interval over the course of one year, after the imitial
dose and 2 secondary doses, would result in at least 5 tertiary doses administered at
least 8 weeks after the immediately preceding dose, at weeks 16, 24, 32, 40, and 48,

354, Accordingly, for these reasons, as well as the reasons discussed above
for claims 5 and 14, it is my opinion that claim 19 is anticipated by NCT-377.

1.  Dependent claims 21-23 are anticipated by NCT-377.

355. Dependent claim 21 further limits the method of claim 14 and recites
“wherein all doses of the VEGF antagonist are administered to the patient by topical
adnmymistration or by intraocular administration.”

356. Claim 22 depends from claim 21 and specifies that all doses be
administered by “intraocular administration.”

357. Clamm 23 depends from claim 22 and specifies that “the intraocular

administration is intravitreal administration.”
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358. As discussed with claims 8-10 above, NCT-377 discloses the title of
the VIEW?2 clinical study as “A Randomized, Double Masked, Active Controlled,
Phase 3 Study of the Efficacy, Safety, and Tolerability of Repeated Doses of
Intravitreal VEGF Trap i Subjects With Neovascular Age-related Macular
Degeneration (AMD).” (Ex.1015, NCT-377, 3-4 (emphasis added)). NCT-377
therefore expressly discloses intravitreal administration,

359. Thus, for these reasons, as well as the reasons discussed above for
claims 8-10 and 14, it 1s my opinion that claims 21-23 are anticipated by NCT-377.

12. Dependent claims 24 and 26 are anticipated by NCT-377.

360. Clamm 24 depends from claim 23 and recites “wherein all doses of the
VEGF antagonist comprise from about 0.5 mg to about 2 mg of the VEGF
antagonist.”

361. Claim 26 depends from claim 24 and specifies “wherein all doses of the
VEGF antagonist comprise 2 mg of the VEGF antagonist.”

362. As discussed with claims 11 and 13 above, NCT-377 discloses that
subjects in one of the VIEW?2 treatment arms will recetve “2.0 mg VEGF Trap-Hye
administered every 8 weeks (including one additional 2.0 mg dose at Week 4) during
the first year.” (Ex.1015, NCT-377,6). NCT-377 therefore expressly discloses the

claimed doses.
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363. Accordingly, for these reasons, as well as the reasons set forth above
for claims 11 and 13, and the claims from which claims 24 and 26 depend, it is my
opinion that claims 24 and 26 are anticipated by NCT-377.

F. Claims 1, 3-11, 13, 14, 16-24, and 26 of the "338 Patent Are Obvious

in View of Dixon, Either Alone or in Combination with the *758
Patent or Dix.

i. Independent claim 1,

364, 1 have set forth above the disclosures in Dixon that I believe anticipate
the challenged claims, and I incorporate those disclosures herein. In my opinion, in
addition to anticipating the challenged claims, Dixon also would make the subject
matter of the challenged claims obvious.

365. First, one of ordinary skill m the art would have been motivated to
explore dosing regimens that reduce the frequency of intravitreal imjections
admimistered in a monthly dosing scheme. This was a widely discussed concern at
the time, and 1s evident from the Dixon reference itself. (Ex.1006, Dixon, 1574,
1577 (noting the “time and financial burden of monthly imjections™ and “{d]esirable
attributes for emerging therapies for neovascular AMD include . . . decreased dosing
intervals™)).

366. Second, one of ordinary skill in the art would have observed in Dixon,
and in the many other publicly available reports of the initiation of the VIEW Phase

3 trials, that a solution to the dosing frequency issue was presented therein i the
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form of the publicly disclosed VIEW regimens mvolving every-8-week dosmng
following three monthly loading doses. {(/d. at 1576).

367. Third, one of ordinary skill in the art would have had a reasonable
expectation of success using the VIEW regimens for treating AMD. Dixon, in
addition to reporting on the Phase 3 VIEW regimens, also provides a summary of
the Phase 2 VEGF Trap-Eye results. For example, Dixon reports that the Phase 2
PRN regimen of 2.0 mg doses resulted in a mean increase of 9.0 ETDRS letters, with
29% gaming greater than or equal to 15 ETDRS letters at 52 weeks, (Jd.). Those
patients also experienced a mean decrease in retinal thickness of 143 um. (Jd). A
comparison to the results eventually reported for VIEW T/ VIEW?2 further illustrates
why a person of ordinary skill in the art would have been justified i having a

reasonable expectation of success based on the Phase 2 data:

Measure Phase 2 Phase 3 (VIEW1, VIEW2)
4 monthly + PRN 3 monthly + every-8-week

(as reported in Dixon) | (as reported tn Heter-2012)

BCVA letter gain +9.0 +7.9,+8.9
Retinal thickness (pm) -143 ~128.5,-1492
Number of doses 5.6 8

(first year)

;....A
.
-3
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368. As Dixon further notes, patients on the Phase 2 PRN regimen recetved,
on average, 1.6 doses during the PRN dosing phase. (Jd). This means that,
combined with the 4 monthly loading doses, patients in this group received, on
average, 5.6 doses over the course of the first year. On the other hand, a patient
would receive 8 doses in the first vear under the Phase 3 VIEW dosing regimen (3
monthly loading doses followed by 5 every-8-week doses (i.¢., doses at months 0, 1,
2,4, 6, 8, 10, and 12)). The reasonable expectation of success is confirmed by
Regeneron itself, who stated that the Phase 2 studies “indicatfe] that an 8-week
dosing schedule may be feasible.” (Ex.1036, Regeneron (28-Apnil-2008), 1).
Indeed, after the Phase 2 results, Regeneron did in fact go with the 3 monthly loading
dose/every-8-week dosing regimen for its Phase 3 trial. In my opinion, Regeneron
would not have settled on that regimen without having a reasonable expectation that
it would be successful. In sum, it is my opinion that a person of ordinary skill in the
art, in light of the Phase 2 results, would have indeed had a reasonable expectation
of success that the Phase 3 regimen would be capable of treating AMD.

369. Fourth, with respect to the amino acid sequence and protein domains
recited in claim 1, T discuss these disclosures in depth i the sections above and
incorporate that discussion into this analysis. VEGF Trap-Eve/aflibercept was a
well-known molecule among those of ordinary skill in the art, and a description of
its molecular structure and sequence could be found throughout the prior art. (See,
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e.g., Ex. 1010, 758 patent, Fig24A-C (disclosing the nucleotide sequence and
deduced amino acid sequence, as well as a description of each molecular component
therein (i.e., the signal sequence, the FLT1 Ig domam 2, the FLK1 Ig domain 3, and
the FcACT domain), 10:15-17 (specifying that this molecule is termed “VEGFRIR2-
FeACH(a).”), Ex.1033, Dix, [0013]-[0014], [0030]; Ex.1093).

370. Accordingly, it is my opinion that the disclosures of Dixon, cither
alone, or in combination with the disclosures of the VEGF Trap domain architecture
and VEGF Trap amino acid and nucleotide sequences in the “758 patent and Dix,
makes claim 1 of the "338 patent obvious.

2. Dependent claims 3 and 4.

371. Dependent claim 3 limits the method of claim 1 to “wherein only two
secondary doses are administered to the patient, and wherein each secondary dose 15
administered 4 weeks after the immediately preceding dose.” And, claim 4 further
fimits the method of claim 3 to “wherein each tertiary dose 1s administered 8 wecks
after the immediately preceding dose.”

372, As discussed above, Dixon discloses the elements of claim 3 (each
secondary dose 1s administered 4 weeks after the immediately preceding dose) and
claim 4 (each tertiary dose 1s administered 8 weeks after the immediately preceding
dose) in the discussion of the VIEW study arms. (See, e.g., Ex.1006, Dixon, 1576
(*2.0 mg at an 8 week dosing interval (following three monthly doses)™)).
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373. Accordingly, and for the reasons discussed above with respect to claim
1, it 1s my opinion that Dixon, either alone, or in combination with the disclosures
of the VEGF Trap domain architecture and VEGF Trap amino acid and nucleotide

equences in the "758 patent and Dix, makes claims 3 and 4 of the “338 patent

741

obvious.

<

3. Dependent claim 8,

374, Claimm S claims the method of claim 1, “wherein at least 5 tertiary doses
of the VEGF antagonist are administered to the patient, and wherein the first four
tertiary does are administered 8 weeks after the immediately preceding dose, and
wherein each subsequent tertiary dose is administered 8 or 12 weeks after the
immediately preceding dose.”

375, Dixon discloses that the VIEWT and VIEW?2 clinical trials were to last
at least a year. (Ex.1006, Dixon, 1576 (“After the first year of the study, patients
will enter a second year of pran. dosing . . . . [Tlhe prumary outcome will be the
proportion of patients who maintan vision af week 52 . .. 7 (emphasis added)). As
discussed above in the anticipation section, over the course of a year, and following
the three monthly doses, the “8 week dosing interval” disclosed in Dixon for the
VIEW studies would result in “at least S tertiary doses,” administered at weeks 16,

24,32, 40, and 48.
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376. Thus, for these reasons, as well as for the reasons discussed above for
claim 1, it 1s my opinion that Dixon, either alone, or in combination with the
disclosures of the VEGF Trap domain architecture and VEGF Trap amino acid and
nucleotide sequences in the "758 patent and Dix, makes claim 5 of the *338 patent
obvious.

4, Dependent claims 6 and 7.

377. Clamm 6 1s dependent on claim 1 and recites “wherein the angiogenic
eye disorder s selected from the group consisting of” several well-known eye
disorders, including AMD. Claim 7, which depends from claim 6, recites “wheremn
the angiogenic eye disorder 1s age related macular degeneration.”

378. The Dixon reference i1s drawn to disclosures of VEGF Trap’s use in
treating AMD, which was known to be an angiogenic eye disorder. Dixon reported
on the results of the Phase 1 and Phase 2 VEGF Trap-Eye AMD studies and set forth
the dosing regimens being tested in the Phase 3 AMD tnal, mcluding the dosing
regimen of 3 monthly doses followed by every-8-week dosing. (See, e.g., Ex. 1006,
Dixon, 1576).

379. Thus, for these reasons, as well as for the reasons discussed above for
ciaim 1, it 18 my opinion that Dixon, either alone, or in combination with the

disclosures of the VEGF Trap domain architecture and VEGF Trap amino acid and
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nucleotide sequences in the “758 patent and Dix, makes claims 6 and 7 of the "338
patent obvious.
3. Dependent claims 8-10.

380. Dependent claim 8 depends from claim 1 and recites “wherein all doses
of the VEGF antagonist are administered to the patient by topical administration or
by intraocular administration.”

381. Clamm 9 depends from claim 8 and specifies intraoccular administration.

382. Claim 10 depends from claim 9 and specifies that “the intraocular
administration 1s intravitreal administration.”

383. Dixon expressly discloses that the VEGF Trap was intravitreally
administered, reporting that the VIEW1 and VIEW?2 Phase 3 studies “will evaluate
the safety and efficacy of infravitreal VEGF Trap-Eye.” (Ex.1006, Dixon, 1575-76
{emphasis added)). Intravitreal injection is a type of intraocular administration—
more specifically, administration directly into the vitreous of the eye,

384, Thus, for these reasons, as well as for the reasons discussed above for
claim 1, it 1s my opmmion that Dixon, cither alone, or in combination with the
disclosures of the VEGF Trap domain architecture and VEGF Trap amino acid and
nucleotide sequences in the "758 patent and Dix, makes claims 8-10 of the "338

patent obvious.
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6. Dependent claims 11 and 13.

385. Dependent claim 11 depends from claim 10 and recites “wherein all
doses of the VEGF antagonist comprise from about 0.5 mg to about 2 mg of the
VEGF antagonist.” Dependent claim 13 depends from claim 11 and specifies
“wherein all doses of the VEGF antagomist comprise 2 mg of the VEGF antagonist.”

386. Dixon expressly discloses that the treatment arms 1n the VIEW studies
will employ a 2.0 mg dose. (See, e.g., Ex 1006, Dixon, 1576 (disclosing “intravitreal

VEGF Trap-Eye at . . . 2.0 mg at an 8-week dosing interval (following three monthly

doses)™))

387. Theretore, for these reasons, as well as the reasons set forth above for
claims | and 10, it is my opinion that Dixon, either alone, or in combination with the
disclosures of the VEGF Trap domain architecture and VEGF Trap amino acid and
nucleotide sequences in the *758 patent and Dix, makes claims 11 and 13 of the 338
patent obvious.

7. Independent claim 14.

388. Claim 14 of the ’338 patent is identical to claim 1 with the only
exception being in the third “wherein™ clause.

389, First, claim 14 recites the same dosing regimen as that recited in claim
1: “wherein each secondary dose is administered 2 to 4 weeks after the immediately

preceding dose; and wherein each tertiary dose is administered at least 8 weeks after
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the immediately preceding dose.” Thus, for the same reasons discussed above with
respect to claim 1, (see Y 364-70), it 13 also my opinion that Dixon discloses these
identical elements in claim 14,

390. Second, as discussed above, in my opinion, Dixon discloses the VEGF
antagonist element of claim 14, Just as for claim 1, Dixon expressly discloses VEGF
Trap-Eye/aflibercept, and the sequence aspect of claim 14 was widely published in
the prior art. (See, e.g., Ex. 1010, "758 patent, Fig.24 A-C (disclosing the nucleotide
sequence and deduced amino acid sequence, as well as a description of ecach
molecular component therein (1.¢., the signal sequence, the FLT1 Ig domain 2, the
FLK1 Ig domain 3, and the FcACT domain), 10:15-17 (specifymg that this molecule
1s termed “VEGFRIR2-FcACI(a). ™)), Ex 1033, Dix, [0013]-{0014], [0030];
Ex.1039, 095 patent, 1:45-54; Ex. 1021, 2009 10-Q, 20 (using VEGF Trap and
aflibercept interchangeably and explaming that “VEGF Trap-Eye is a specially
purified and formulated form of VEGF Trap for use in mtraocular applications™);
Ex. 1007, Adis, 261 (indicating in the title that aflibercept, VEGF Trap (R1R2), and
VEGF Trap-Eye, among other terms, are understood by a person of ordinary skill in
the art to refer, interchangeably, to the same drug); Ex.1094). Therefore, for the
same reasons discussed above, it 1s my opinton that this aspect of claim 14 1s

obvious.
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391. Therefore, it 1s my opinion that Dixon, either alone, or in combination
with the disclosures of the VEGF Trap domain architecture and VEGF Trap amino
acid and nucleotide sequences n the “758 patent and Dix, makes claim 14 of the
"338 patent obvious.

8. Dependent claims 16 and 17.

392, Clamm 16 limits the method of ¢laim 14 to “wherein only two secondary
doses are admumstered to the patient, and wherem ecach secondary dose 1s
administered 4 weeks after the immediately preceding dose.” Clamm 17 further limits
the method of claim 16 to “wheremn each tertiary dose 1s administered 8 weeks after
the immediately preceding dose.”

393 Inote that aside from the independent claims from which they depend,
claims 16 and 17 are stnilar to clatms 3 and 4. Accordingly, for the reasons
discussed above for claim 14 and for claims 3 and 4, it is my opinton that Dixon,
cither alone, or tn combination with the disclosures of the VEGF Trap domain
architecture and VEGF Trap amino acid and nucleotide sequences in the *758 patent
and Dix, makes claims 16 and 17 of the "338 patent obvious.

9. Dependent claims 18 and 20.

394, Clamn 18 1s dependent on claim 17, which ultimately depends from

claim 14, and recites “wherein the angiogenic eye disorder is age related macular

degeneration.”  Claim 20 is dependent on claim 14 and recites “wherein the

[
(8]
(& 1
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angiogenic eye disorder 1s selected from the group consisting of” several well-
known eye disorders, including AMD.

395, Aside from the independent claims from which they depend, claim 18
is similar to claim 7 and claim 20 is similar to claim 6. Accordingly, for the reasons
discussed above for claims 6, 7, 14, 16, and 17, 1t i1s my opinion that the disclosures
of Dixon, either alone, or in combination with the disclosures of the VEGF Trap
domain architecture and VEGF Trap amino acid and nucleotide sequences in the
7758 patent and Dix, makes claims 18 and 20 of the *338 patent obvious.

18. Dependent claim 19,

396. Clamn 19 claims the method of claim 14, “wherein at least 5 fertiary
doses” are administered, and “wherein the first four tertiary does are administered 8
weeks after the tmmediately preceding dose, and wherein each subsequent tertiary
dose is administered 8 or 12 weeks after the immediately preceding dose.”

397, Aside from the mdependent claims from which they depend, clamm 19
1s simtilar to claim 5. Accordingly, for the reasons discussed above for claims 5 and
14, it 1s my opmion that Dixon, either alone, or in combination with the disclosures
of the VEGF Trap domain architecture and VEGF Trap amino acid and nucleotide

sequences 1n the 738 patent and Dix, makes claim 19 of the "338 patent obvious.
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11. Dependent claims 21-23.

398, Dependent claim 21 depends from claim 14 and recites “wherein all
doses of the VEGF antagonist are administered to the patient by topical
administration or by intraocular administration.”

399, Claim 22 depends from claim 21 and specifies intraocular
administration,

400. Claim 23 depends from claim 22 and specities that “the mtraocular
administration is intravitreal administration.”

401. Aside from the independent claims from which they depend, claims 21-
23 are similar to clanns 8-10. Accordingly, for the reasons discussed above for
claims 8-10, and 14, it is my opinion that Dixon, etther alone, or in combination with
the disclosures of the VEGF Trap domain architecture and VEGF Trap amino acid
and nucleotide sequences in the *758 patent and Dix, makes claims 21-23 of the *338
patent obvious.

12. Dependent claims 24 and 26.

402. Dependent clatm 24 depends from clamm 23 and recites “wherem all
doses of the VEGF antagonist comprise from about 0.5 mg to about 2 mg of the
VEGF antagonist.” Dependent claim 26 depends from claim 24 and specifies

“wherein all doses of the VEGF antagonist comprise 2 mg of the VEGF antagonist.”

[
(3
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403.  Aside from the independent claims from which they depend, claims 24
and 26 are similar to claims 11 and 13. Accordingly, for the reasons discussed above
for clatms 11 and 13, and the claims from which claims 24 and 26 depend, it is my
opinion that Dixon, either alone, or in combination with the disclosures of the VEGF
Trap domain architecture and VEGF Trap amino acid and nucleotide sequences in
the °758 patent and Dix, makes claims 24 and 26 of the *338 patent obvious.

IX. SECONDARY CONSIDERATIONS,

404, Tunderstand that a patent owner may in some circumstances rely on so-
called “secondary considerations of non-obvicusness™ to attempt to refute a finding
of obviousness of a claim.®® T also understand that there are several categories of
secondary considerations, which might mclude alleged unexpected results or a
“long-felt but onmet need.” Notwithstanding that the unpatentability of the
challenged claims is supported by strong evidence, including the numerous
Regeneron disclosures and public announcements of its dosing regimens for VEGF
Trap-Eye/atlibercept well prior to the filing date of the "338 patent, it 1s my opinion
that there are no unexpected resulis or a “long-felt but unmet need” that would refute

the strong case of obviousness against the challenged claims.

3 T understand that any showing of “secondary considerations” by the patent owner

1s not relevant to an anticipation analysis.
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405. For example, 1 was asked to review Regeneron’s statement to the U.S.
Patent and Trademark Office, dated September 11, 2015, Therein, Regeneron
argues that “improved unexpected results” were observed and thereafter described
in the working exampies of the "338 patent and a 2012 publication reporting on the
resuits of the VIEW studies (Ex.1019, Heier-2012). Regeneron characterizes the
standard of care prior to the filing of the "338 patent as once per month dosing.
(Ex.1017, 338 FH, 9/11/2015 Remarks, 6). They further characterize the results
reported in Heier-2012 as surprising, dramatic, and unexpected since the every-
eight-week dosing group exhibited outcomes similar to those receiving monthly
mjections.

406. First, | note that the applicants admit that the VIEW1/2 every-8-week
dosing regimen falls squarely within the scope of the claims of the “338 patent. This
is the same regimen that was disclosed and disseminated before the filing date of the
"338 patent, as I discuss at length above. (See, e.g., Ex 1006, Dixon; Ex 1007, Adis;
Ex.1813, Regeneron (8-May-2008); Ex. 1014, NCT-795; Ex. 1015, NCT-377; and
the detailed discussion above of the disclosures of the VIEW1 and/or VIEW?2 studies
in cach of these references).

407. Second, in my experience and that a person of ordinary skill in the art,
as of 2010, monthly dosing was not the regimen typically used o standard clinical
practice. By 2010, as I discuss above, the discomfort, inconvenience, and risks
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experienced by patients *

receiving intravitreal imjections led most n the
ophthalmology community to reduce the frequency of administration whenever
possible. For example, my typical practice, together with the typical practice of the
skilled person, when administering ntravitreal anti-VEGF agents, involved the
administration of a few loading dose mnjections, typically spaced a month apart.
Thereafter, we would usually bring back patients for monthly visits to assess visual
acuity and retinal swelling and only administer injections on those monthly visits
where there appeared to be loss in visual acuity or mcrease in retinal swelling,

408. Third, in addition to that approach being comimon practice among
practicing ophthalmologists and persons of ordimary skill in the art, it was the trend
among industry leaders at the time as well. For example, after Genentech’s monthly
dosing studies of ranibizumab (MARINA and ANCHOR), they embarked on a
clinical trial campaign directed to investigating dosing regimens with less frequent

mjections. For example, Genentech began, as early as 2007, to assess dosing

* This is a point on which 1 agree with Regeneron. (See, e.g., Ex.1017, *338 FH,
9/11/2015 Remarks at 6 (stating that once-per-month injections are “(1) expensive;
(2) painful to the patient; (3) inconvenient for the patient as well as the patient’s
family; (4) psychologically and physically traumatic to the patient; and (5) subjects

the patient to potential adverse effects such as infection with each treatment event™)).
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regimens that mcluded three monthly loading doses, followed by a period of
individaalized (i.e., as-needed/PRN) dosing, or fixed gquarterly dosing. (See, e.g.,
SUSTAIN (PRN dosing after 3 monthly loading doses); EXCITE (guarterly dosing
after 3 monthly loading doses); PrONTO (PRN dosing after three monthly loading
doses); SAILOR (PRN dosing after 3 monthly loading doses); and PIER (quarterly
dosing after 3 monthly loading doses); Ex. 1030, Mitchell, 6-7 (providing a summary
of each of the above studies). From these studies, the authors concluded that while
fixed quarterly dosing may be inferior to monthly dosing (though still more effective
than placebo), the mdividualized regimens could achieve outcomes similar to that
observed for monthly dosing. (See, e.g., Ex. 1030, Mitchell, 6-7).

409. Fourth, in my opinion, the results reported 1n Heier-2012, and which
Regeneron relies upon in their remarks to the Patent Office, were not unexpected in
light of the positive results reported for Regeneron’s Phase 2 study of VEGF Trap-
Eyein AMD. Inthat study, Regeneron used two treatment arms: (1) quarterly dosing
for 12 weeks followed by PRN dosing; and (2) fixed monthly dosing for 12 weeks
followed by PRN dosing. The latter group, when dosed with 2 mg, achieved on
average a gain in visual acuity of 9 letters and a mean decrease i retinal thickness
of 143 pm. (Ex.1006, Dixon, 1576). The results of the VIEW studies as reported in
Heter-2012 included a mean gain in visual acuity of 7.9 letters and a mean decrease
in retinal thickness of 128.5 um. (Ex.1019, Heier-2012, 2542). In my opinion, these
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results from the VIEW studies would not have been surprising or unexpected in light
of the results reported for the Phase 2 CLEAR-IT-2 study. This is confirmed by
Regeneron itself, who stated that the Phase 2 studies “indicat{e] that an 8-weck
dosing schedule may be feasible.” (Ex. 1036, Regeneron (28-April-2008), 1; see also
id. (“Due to its high affinity for all isoforms of VEGF-A and PIGF . . . as well as its
long residence time in the eye, it 1s anticipated that VEGF Trap-Evye may be able to
be dosed at a frequency less than once monthly . . . . These emerging Phase 2 clinical
data seem to support the concept of durability of VEGF Trap-Hye.”)).

410. Lastly, I disagree that there were “an mfinite number of different
treatment protocols™ when deciding on dosing regimens to mvestigate. Given the
concern (shared by Regeneron) over the frequency of monthly dosing, monthly
mjections would have been avoided if possible, and anything more frequent than
monthly would not have been reasonably considered by skilled artisans. The
ranibizumab studies were showing that quarterly (1.e., every 3 month) regimens had
trouble maintaining gains tn visual acuity in some cases. As aresult, if monthly was
disfavored, and every 3 months was seen as less effective in some cases, a person of
ordinary skill in the art naturally would have considered dosing every 2 months,
which is precisely what Regeneron used m their VIEW studies. Regarding the
number of loading doses, the trend in the industry was that three monthly loadimg
doses could achieve substantial gams m visual acuity and decreases in retinal
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thickness. (See, e.g., Ex.1030, Mitchell, 6-7). Therefore, in my opinion, there was
nothing new or non-obvious about the regimen Regeneron settled upon, and its
claims to the Patent Office that there were “an infinite number of different treatment
protocols” was not true given the state of the art and the practical realities of treating
AMD patients with intravitreal injections.

411, In sum, a person of ordinary skill in the art would have expected the
claimed dosing regimen to work based on the positive Phase 1 and Phase 2 trial
results. Thus, it would have been expected that following the dosing regimen set
forth 1 the 338 patent would have led to at least some level of “treating” an
anglogenic eye disorder. The dosing regimens claimed in the "338 patent were not
unexpected i my opinion, and the arguments presented by the patentees to the
Patent Office do not support their claims of unexpected results.

412, Moreover, to the extent that the inventors would claim an unmet and
long-felt need was fulfilled with the “338 patent, in my opinion, this 1s not the case.
While I agree that there may have been a need for VEGF antagonists prior to their
development, in my opinion, once those antagonists were developed, and especially
after the dosing knowledge was gleaned from ranibizamab and the carly trials of
VEGF Trap-Eye, arriving at a dosing regimen that extended the admmistration
bevond once-monthly was obvious, had already been noted i the literature and put
into actual practice, and served no “unmet” need. This is particularly so given that
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the dosing regimen was already publicly disclosed as early as 2009, meaning that
any “unmet” need had already been met by Regeneron’s own public disclosures well
before the “338 patent was filed.

413, 1 further understand that there may be commercial products that the
patent owner may attempt to assert are encompassed by the claims, one potential
example being Eylea®. However, in my opinion, none of the claimed dosing
regimens covered by the “338 patent that I have discussed above are responsible for
any commercial success of Evlea®, and [ have seen no evidence that the commercial
success of Eyvlea® has been due to anything outside of marketing and promotional
activities or regulatory exclustvity. To the extent that Regeneron or their technical
expert raise secondary considerations arguments, | reserve the right to address and

respond to those arguments in a future declaration.
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| hereby declare that all statements made hereln of my own knowledge are true and

%

that all staterments made on information and beliel are believed o be true. { further
declare that all of my statements are made with the koowledge that willfid false
statements are punishable by fine or imprisenment, or both, under Section 1001 of

Titte {8 of the United States Code,

A. Athini
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I, Mary Gerritsen, Ph.DD ., declare as follows:
L INTRODUCTION.

1. I submit this declaration on behalf of Mylan Pharmaceuticals Inc.
(“Petitioner”). I understand that Petitioner is filing a petition with the United States
Patent and Trademark Office ("USPTO”) for infer paries review of U.S. Patent No.
9,254,338 B2 (the 338 patent™) (Ex.1001).

2. This Declaration contains my qualifications; my opinions based on my
expertise, and my review of the "338 patent and other documents cited within this
Declaration; the factual basis for those opinions; and data or other information [
considered i forming my opinions. The opinions and facts set forth in this
Declaration are based upon information and my analysis of documents related to the
’338 patent, as well as my knowledge and experience in the pharmaceutical and
bictechnology industries.

. QUALIFICATIONS.

3. I am a pharmacologist with over thirty years of experience in the
pharmaceutical and biotechnology industries.

4. In 20190, 1 founded Gerritsen Consulting, and I have been a consultant
for the biotechnology industry on topics related to biotherapeutics and drug
discovery in the therapeutic areas of oncology, immuno-oncology, ophthalmology,

agtounmune diseases/inflammation, cardiovascular disease, and angiogenesis-
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related diseases. Specifically, I have collaborated with companies in numerous areas
of product development, mcluding research strategy, target sclection and
assessment, preclinical pharmacology and mechanism of action studies, preparation
of Investigational New Drug applications, procedures for clinical trials, and
evaluation of pipeline portfolio strategies.

5. Prior to my consulting work, [ was the Vice President of Molecular and
Cellular Phammacology at Exelixis, Inc. from 2004-2010.  Exelixis is a
biotechnology company focused on the development of small molecular therapeutics
for the treatment of oncology and metabolic disease. [ supervised many of the
processes involved in preclinical to early chinical development, including target
identification and validation, early lead discovery and validation, lead optimization,
cellular and molecular pharmacology studies, pharmacodynamic assays, and early
translational medicine studies. 1 also collaborated with the clinical groups in the
early stages of Phase I clinical trials.

6. From 2003-2004, 1 was a consultant with Frazier Health Care Ventures
in which T was mvolved in the founding of MacuSight, Inc., a pharmaceutical
company focused on angiogenesis disorders, specifically focused on age-related
macular degeneration and diabetic macular edema. I was an inventor on several of
the patents that were the basis for the foundation of the company which included

U.S. Patent Nos. 8,222,271, 8,486,960, and 9,452,156
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7. From 2002-2003, 1 was the Senior Director, Vascular Biology with
Millennium Pharmaceuticals (formerly COR Therapeutics) where 1 was responsible
for development of the strategic plan for vascular biology and oversaw numerous
small molecule development programs in the therapeutic indications of
atherosclerosis, peripheral vascular disease, and fibrosis.

8. Prior to the above, I was Associate Director of the Department of
Cardiovascular Research at Genentech, Inc. from 1997-2001. Separately, [ was a
senior investigator in the angiogenesis group whose focus was the identification of
novel targets for protein-based therapeutics. Throughout my time at Genentech, 1
was involved in the drafting and filing of over 1,000 patent applications i which
over forty such applications 1ssued as patents.

9. Before joining Genentech, I was a Principal Staff Scientist and Group
Leader, Institute for Inflammation and Autoimmunity at Bayer Pharmaceuticals
(formerly Miles Pharmaceuticals) from 1990-1997. During this time, T led the
screening efforts for small molecule mhubitors of leukocyte adhesion, cyclo-
oxygenase, and cytokine release/action while also supervising six laboratories within
the Institute. Additionally, 1 developed collaborations with other industrial
development laboratories as well as academic laboratories in order to promote

advances in target discovery and assay development.
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10.  Prior to my roles in the pharmaceutical and biotechnology industry, [
recerved a Bachelor of Science degree in Zoology and a Ph.D. in Endocrinclogy and
Pharmacology from the University of Calgary. I completed my post-doctoral studies
in Pharmacology at the University of California, San Diego. Following my post-
doctoral work, T was an Assistant and later an Associate Professor of Physiology at
New York Medical College from 1980-1989. During this time, I conducted research
in therapeutic areas mncluding stroke, inflammation, ophthalmology, and diabetic
vascular disease.

11.  Throughout my carcer, [ have more than 100 publications m peer-
reviewed journals, written numerous book chapters, and authored three books. Tam
currently, or have been, a member of numerous professional organizations, and 1
have been presented with numerous awards and honors throughout my career.

12.  Additional mmformation about my professional and educational
experience, and other background information, is described n my curriculum vitge
(Ex.1061).

1. SCOPE OF ENGAGEMENT.

13. 1 have been retained by Petitioner as a technical expert to offer my

analysis and opinions regarding various issues related to certain prior art references

as they relate to the "338 patent, discussed in more detail below.
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14. My time spent on this project is compensated at $350 per hour. My
compensation does not depend in any way on the outcome of Petitioner’s petition
for inter paries review of the 338 patent. Furthermore, I have no financial mierest
in this matter.

15. My opinions and views set forth in this Declaration are based on my
education and training, my experience in academia and the pharmaceutical and
biotechnology industries, and on the materials T have reviewed for this case.

16. Ihave reviewed the “338 patent and relevant sections of its prosecution
history before the USPTO, (see Ex.1017, *338 FH). 1 have also reviewed and
considered various other documents in arriving at my opinions, and cite them in this

Declaration.
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17. 1 have been asked to consider the level of education, skill set and
training possessed by persons of ordinary skill in the field relevant to the *338 patent
as of at least January 13,2011,

18. I have also been asked to consider, from the perspective of the person
of ordinary skill in the art as of at least January 13, 2011, whether certain references
or documents were available as printed publications, or, in other words, whether
certain references or documents would have been publicly accessible to persons
interested and ordinarily skilled in the subject matter or art, exercising reasonable
diligence, before 2011,

19. 1 have formed certain opinions on these issues, which 1 set forth in

greater detail below. In sum, it 1s my opinion that each of the references [ discuss in

1 have been asked to assume that the priority date of the “338 patent is January 13,
2011, the date of the carliest filed provisional application that appears on the 338
patent cover page. However, [ note that the Applicant of the application that issued
as the "338 patent argued that the priority date of the 338 patent was November
2011, (See Ex. 1017, "338 FH, 9/11/15 Amendment, 7). T have formed no opinion
regarding the merit of the *338 patent’s claim to any prionty date.

1 provide my understanding of the qualifications for a person of ordinary skill in

the art relevant to the *338 patent in 99 22-24, below.

6
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this declaration are printed publications in that they were publicly accessible to
persons interested and ordmanly skilled m the subject matter or art of the "338
patent, exercising reasonable diligence, before Jan. 13, 2011, Moreover, my
opinions in this regard are repeatedly confirmed by other contemporaneous prior art
documents, which expressly cite the references [ have been asked to evaluate. (See
M 47,54,62,73,82-87, 97, below).

IV. THE PERSON OF ORDINARY SKILL IN THE ART.

20.  Asimentioned above, it is my understanding that my analysis is to be
conducted from the perspective of a person of ordinary skill in the art at the time of
the invention.

21.  Talsounderstand that in defining a person of ordinary skill in the art the
following factors may be considered: (1) the educational level of the mventor; (2)
the type of problems encountered in the art; (3) prior art solutions to those problems;
(4) rapidity with which innovations are made; and (5) sophistication of the
technology and educational level of active workers 1o the field.

22. 1 understand that a person of ordinary skill in the art is a hypothetical
person who is presumed to be aware of all pertinent art, thinks along the lines of
conventional wisdom in the art, and is a person of ordinary creativity at the time of

the mmvention. | further understand that the relevant timeframe for assessing the "338
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patent’s claims from the perspective of a person of ordinary skill in the art is assumed
to be January 13, 2011 (the earliest possible priority date for the “338 patent).

23. With respect to the "338 patent, a person of ordinary skill in the art
would have: (1) knowledge regarding the diagnosis and treatment of angiogenic eye
disorders, including the administration of therapies to treat said disorders; and (2) the
ability to understand results and findings presented or published by others in the
field, inchuding the publications discussed herein. Typically, such a person would
have an advanced degree, such as an M.D. or Ph.D. {or equivalent, or less education
but considerable professional experience in the medical, biotechnological, or
pharmaceutical ficld), with practical academic or medical experience n: (i)
developing treatments for angiogenic eye disorders, such as age-related macular
degeneration ("AMD”), inchuding through the use of VEGEF antagonists, or (i)
treating of same, including through the use of VEGF antagonists.

24. A person of ordinary skill in the art would have been aware of the
references and teachings described below, as well as other important information
and references relating to anglogenic eye disorders, the causes of said disorders, and

useful treatments for said disorders.
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V. LEGAL STANDARDS,

25. [ am not a lawyer and do not purport to offer any legal opinions. In
forming my opinions set forth herein, I have been asked to apply certain standards
regarding printed publications.

26. I understand that a reference, publication, document, ete. is a “printed
publication” if the document is “publicly accessible.” [ also understand that a
reference 1s considered “publicly accessible” if 1t was disseminated or otherwise
made available to the extent that persons interested and ordinarily skilled in the
subject matter or art, exercising reasonable diligence, can locate it

27. Thus, a reference that could be classified as a “printed publication”™
before the priority date of the "338 patent would be considered prior art to the "338
patent.

VI US. PATENT NO. 9,254,338

28. [ understand that the 338 patent i1ssued on February 9, 2016 to
Regeneron Pharmaceuticals, Inc. and 1s titled “USE OF A VEGF ANTAGONIST
TO TREAT ANGIOGENIC EYE DISORDERS,” with George D. Yancopoulos
listed as the sole inventor. (Ex.1001, "338 patent, cover). 1 also understand that the
"338 patent issued from U.S. Application No. 13/940,370 (*the *370 Application”),
a continuation-in-part of International Application No. PCT/US2012/020853, filed

Janwary 11, 2012, and claims priority to U.S. Provisional Application No.
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61/432 245, filed on January 13, 2011, U.S. Provisional Application No. 61/434 836,
filed on January 21, 2011, and U.S. Provisional Application No. 61/561,957, filed
on November 21, 2011, (/d)).

29. 1understand that the "338 patent contains two independent claims and

twenty-four dependent claims. The independent claims are histed below:

.

3\ 1. A method for treating an angiogenic eve disorder in a
N
~\

V‘\patlent said method comprising sequentially administering
Ei\to the patient a single initial dose of a VEGF antagonist,
fol]owed by one or more secondary doses of the VEGF
Nantagonist, followed by one or more tertiary doses of the
YVEGF antagonist;
wherein each secondary dose is administered 2 to 4 weeks
after the immediately preceding dose; and
wherein each tertiary dose is administered at least 8 weeks
after the immediately preceding dose;
wherein the VEGF antagonist is a VEGF receptor-based
chimeric molecule comprising (1} a VEGFER1 compo-
nent comprising amino acids 27 to 129 of SEQ ID NO:2;
{2) a VEGER2 component comprising amino acids 130-
231 of SEQ 113 NO:2: and (3) a multimerization coni-
ponent comprising amino acids 232-4570f SEQ 1D
NO:2.
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14. A method for treating an angiogenic eye disorder in a
patient, said method comprising sequentially administering
\to the patient a single initial dose of a VEGF antagonist,
followed by one or more secondary doses of the VEGF
Yantagonist, followed by one or more tertiary doses of the
VEGF antagonist;
wherein each secondary dose is administered 2 to 4 weeks
after the immediately preceding dose; and
wherein each tertiary dose is administered at least 8 weeks
after the immediately preceding dose;
wherein the VEGF antagonist is a VEGF receptor-based
chimeric molecule comprising VEGFRIR2-FcAC [{a)
encoded bv the nuclelc ac1d sequence of bEQ ID NG 1\\
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(Ex 1001, ’338 patent, 23:2-18; id, 24:3-15 (emphasis added to highlight the
differences between the claims)). Claim 14 is very similar to claim I with the only
difference (highlighted in yellow) being that the VEGF antagonist (aflibercept) is
described by reference to the nucleic acid SEQ ID NO rather than the amino acid
SEQ ID NO as in claim 1. (d). T also understand that claims 2-13 depend from
claim 1, directly or indirectly (id., 23:19-24.2), and claims 15-26 depend from claim
14, directly or indirectly (id., 24:16-53).

Vil. PROSECUTION HISTORIES OF THE 338 PATENT AND ITS
EUROPEAN EQUIVALENT, EP-325.
30. 1 have reviewed the prosecution history for the "338 patent, which 1

understand appears at Ex.1017. It 1s my understanding that the 370 Application

was filed on July 12, 2013 (Ex.1017, 7338 FH, 7/12/2013 Transmittal of New

Application, 1) and originally included twenty claims directed towards a method of
freating “‘an angiogenic eve disorder” with a “VEGF antagonist.” (/d, 7/12/2013
Onigimal Application, 22-23).

31.  Ihave also reviewed EP 2 663 325 (Ex.1062, EP-325), which appears
to be the European equivalent to the "370 Application, which issued as the "338
patent.  (/d., cover). EP-325 claims the same priority chain as the "370
Application—specitically, EP-325 claims prionity to International Application No.
PCT/US2012/020855, filed January 11, 2012, that claims prionity to US.

Provisional Application No. 61/432 245, filed on January 13, 2011, U.S. Provisional

3
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Application No. 61/434 836, filed on January 21, 2011, and U.S. Provisional
Application No. 61/561,957, filed on November 21, 2011, (/d).

32.  Asongmally filed, it 1s my understanding that EP 325 included claims
similar to those prosecuted in the "370 Application that i1ssued as the "338 patent.
(See id., [0020]-[0024], Ex.1063, EP-325-FH, 7/5/2013 Amendments, 19-20;

Ex. 1017, 338 FH, 7/12/2013 Original Application, 22-23). 1 have prepared the

following chart to iltastrate the similarities between the “370 Application claims and

the EP 325 claims:

1. A method for treating an angiogenic
eye disorder in a patient, said method
comprising sequentially administering
to the patient a single nitial dose of a
VEGF antagonist, followed by one or
more secondary doses of the VEGF
antagonist, followed by one or more
tertiary doses of the VEGF antagonist;

wherein  each secondary dose 18
administered 2 to 4 weeks after the
immediately preceding dose; and

wherein  each  terttary dose is
administered at least 8 weeks after the
immediately preceding dose.

2. The method of claim 1, wherein only
a single secondary dese is administered
to the patient, and wherein the single
secondary dose is administered 4 weeks

1. A method for treating an angilogenic
eye disorder in a patient, said method
comprising sequentially administering
to the patient a single nitial dose of a
VEGF antagonist, followed by one or
more secondary doses of the VEGF
antagonist, followed by one or more
tertiary doses of the VEGF antagonist;

wherein  each secondary dose s
admunistered 2 to 4 weeks after the
immediately preceding dose; and
wherein  each tertiary dose is
administered at least 8 weeks after the
immediately preceding dose.

2. The method of claim 1, wherein only
a single secondary dose is administered
to the patient, and wherein the single
secondary dose 1s administered 4 weeks
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alter the
antagonist.

mitia

3. The method of claim 1, wheremn only
two secondary doses are administered to
the patient, and wherein each secondary
dose i1s administered 4 weeks after the
immediately preceding dose.

4. The method of claim 3, wherein each
tertiary dose i1s admimstered § weeks
after the immediately preceding dose.

5. The method of claim 1, wherein at
least 5 tertiary doses of the VEGF
antagonist are administered to the
patient, and wherein the first four
tertiary doses are administered 8 weeks
after the immediately preceding dose,
and wherein each subsequent tertiary
dose 1s administered 8 or 12 weeks after
the immediately preceding dose.

, EG
antagonist.

3. The method of ¢claim 1, wherein only
two secondary doses are administered to
the patient, and wherein each secondary
dose is administered 4 weeks after the
mmmediately preceding dose.

4. The method of claim 3, wherein each
tertiary dose is administered 8 weeks
after the immediately preceding dose.

5. The method of claim 1, wherein at
least 5 terttary doses of the VEGK
antagonist are administered to the
patient, and wherein the first four
tertiary doses are administered 8 weeks
after the immediately preceding dose,
and wheremn each subsequent tertiary
dose 1s administered 8 or 12 weeks after
the immediately preceding dose.
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6. The method of claim 1, wherein the
angiogenic eye disorder is selected from
the group consisting of: age related
macular degeneration, diabetic
retinopathy, diabetic macular edema,
central retinal vein occlusion, branch
retinal vemn occlusion, and comeal
neovascularization,

7. The method of claim 6, wherem the
angiogenic eye disorder is age related
macular degeneration.

8. The method of claim I, wherein the
VEGF antagonist is an anti-VEGF
antibody or fragment thereof, an anti-
VEGF receptor antibody or fragment
thereof, or a VEGF receptor-based
chimeric molecule.

9. The method of claim &, wherein the
VEGF antagonist 15 a VEGF receptor-
based chimeric molecule.

10. The method of claim 9, wherein the
VEGF receptor-based chimeric
molecule  comprises  VEGFRIR2-
FeAC1(a) encoded by the nucleic acid
sequence of SEQ [D NO: 1.

i1. The method of claim 9, wherein the
VEGF receptor-based chimeric
molecule comprises (1) a VEGFRI
component comprising amino acids 27
to 129 of SEQ 1D NO:2; (2) a VEGFR2
component comprising amino acids
130-231 of SEQ ID NO:2: and (3) a

6. The method of claim 1, wherein the
angiogenic eye disorder is selected from
the group consisting of: age related
macular degeneration, diabetic
retinopathy, diabetic macular edema,
central retinal vein occlusion and
corneal neovascularization.

~

7. The method of claim 6, wherein the
angiogenic eye disorder is age related
macular degeneration.

8. The method of claim 1, wherein the
VEGF antagonist is an anti-VEGF
antibody or fragment thereof, an anti-
VEGF receptor antibody or fragment
thereof, or a VEGF receptor based
chimeric molecule.

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

10. The method of claim 9, whercin the
VEGF receptor-based chimeric
molecule  comprises  VEGFRIR2-
FcAC1(a) encoded by the nucleic acid
sequence of SEQ ID NO: 1.

11. The method of ¢laim 9, wherein the
VEGF receptor-based chimeric
molecule comprises (1) a VEGFRI
component comprising amino acids 27
to 129 of SEQ ID NO:2; (2) a VEGFR2
component comprising amino acids
130-231 of SEQ ID NO:2; and (3) a

14
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multimerization component comprising
amino acids 232-457 of SEQ D NOG:2.

12. The method of claim |, whereim all
doses of the VEGF antagonist are
administered to the patient by topical
administration  or by intraccular
administration.

13. The method of claim 12, wherein all
doses of the VEGF antagonmist are
administered to the patient by
intraocular administration.

14. The method of claim 13, wherein
the infraocular admimstration  1s
intravitreal administration.

15. The method of claim 11, wherein all
doses of the VEGF antagonist are
administered to the patient by topical
administration or by intraocular
administration.

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

12. The method of ¢claim 1, wherein all
doses of the VEGF antagonist are
adnnnistered to the patient by topical
admumistration  or by wtraccular
administration.

13. The method of claim 12, wherein all
doses of the VEGF antagonist are
administered to the patient by
intraocular administration.

14, The method of ¢laim 13, wherem
the intraocular  admingstration  is
intravitreal administration.

15. The method of claim 11, wherein all
doses of the VEGF antagonist are
administered to the patient by topical
admipistration  or by  intraocular
administration.
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16. The method of claim 15, wherein all
doses of the VEGF antagonist are
administered to the patient by
mtraccular administration.

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

intravitreal administration.

18. The method of claim 17, wherein all
doses of the VEGF antagonist comprise
from about 0.5 mg to about 2 mg of the
VEGF antagonist.

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

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

16. The method of claim 15, wherein all
doses of the VEGF antagonist are
administered to the patient by
intraocular administration.

17. The method of claim 16, wherem
the intraoccular admunistration is
intravitreal administration.

18. The method of claim 17, wherein all
doses of the VEGF antagonist comprise
from about 0.5 mg to about 2 mg of the
VEGF antagonist.

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

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

(Ex.1017, °338 FH, 7/12/2013 Original Application, 22-23; Ex. 1063, EP-325-FH,

1/23/2012 Claims, 19-20).

33.

As 1 describe i more detail in the following paragraphs, several

references were cited as prior art against EP-325, confirming, in my opwnion their

public availability and relevance to the "338 patent.

34.

According to the prosecution history of EP-325, the International

Searching Authority identified a September 28, 2008 Regeneron Press Release as a
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“prior art document” that it “considered” in its May 22, 2012 written opinion

(referencing the document as “D137)):

\\\ﬁ{\\\\\\\\&\\\\t&{\\\\\‘&\\\ R R
E\Thomson Reuters Integr1ty "WEGF Trap-Eye
f1na1 phase II results in age-related
macu]ar degeneration presented at 2008
Retina Society Meeting",

\

é8 September 2068 (2008-09-28), pages 1-1,
XPO0O2674126,

23 AR IR AR

S D13 (phase Il study) describes the improvement of visual acuity in age-related
‘N macular degeneration patients after VEGF Trap-Eye monthly or quarterly

Nadministration for 12 weeks followed by an 40 additional weeks-treatment on
j. a PNH (as needed) dosmg schedule

Zy

R R R RS

(Ex. 1063, EP-325-FH, 5/14/2012 International Secarching Authority Written
Opinion, 3-4; id. 7/19/2012 International Search Report, 1, see also id., 9/5/2016
Third Party Observations, 2 (D13)). The International Search Authonity then

continued to discuss “D137 as the “closest prior art”™

The closest prior art, D13 (phase Il study summary), describes the
improvement of visual acuity in age-related macular degeneration patients
after VEGF Trap-Eye monthly or quarterly administration for 12 weeks
followed by 40 additional weeks treatment on a PNR (as needed) dosing
schedule.

({d., 5/14/2012 International Searching Authority Written Opinion, 5).
35. The European Patent Office cited to this same Regeneron Press Release

(as “D137) in reaching its conclusions in its August 21, 2014 Communication:

R
-3
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The problem to be solved “provision of improved protocols to treat age
related macular degeneration, diabetic retinopathy, diabetic macular edema,
central refinal vein occiusion and corneal neovascularization” has not been
shown to be solved by the claimed solutions in the present application. The
objective technical problem needs to be reformulated to the less ambitious
one “provision of alternative protocols to treat age related macular
degeneralion, diabetic retinopathy, diabetic macular edema, ceniral retinal
vein occlusion and corneal neovascuiarization” for which the claimed solutions

are obvious in view of D13.
WWWWWWWW

(Ex.1063, EP-325-FH, 8§/21/2014 Communication, &; see also id., 3-53).

36. Indeed, multiple Third-Party Observations were submitted during

prosecution of EP 325,

The first Third Party Observation included reference to,

among other things, Regeneron Press Releases, a Clinical Trials. gov record (VIEW2

e

study), and Regeneron’s Form 10~} from November 2007—all submitted as “prior

art™:

o)
2
N

2
o
IR

0B8S4:

s}
o]
0
v

8
0
22

XP002674126
Slides for the 2008 Retina Society Meeting "VEGF Trap-Eye in Wet
AMD CLEAR-IT 2: Summary of One-Year Key Results", September

28, 2008

Information from ClinicalTrials.gov archive on the VIEW 2 study
{NCT00637377) version available on 17 March 2008

Regeneron Pharmaceuticals, Inc. FORM 10-Q, published on 7 No-
vember 2007 for the period ending 30 September 2007

WHO Drug Information, Vol.20, No. 2, 2006, pages 115-119
Dixon et al., Expert Opin. Investig. Drugs (2009) 18 (10): 1-8

Simd and Hernandez, Diabetes Care, Volume 32, Number B, August
2009

Mousa and Mousa, Biodrugs 2010; 24(3); 183-194

Regeneron, Press release "Regeneran Reports First Quarter 2008
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(Ex. 1063, EP-325-FH, 9/5/2016 Third Party Observations, 2; see afso id., 3-4). The

second Third Party Observation additionally identified the following:

Annex 1 Press Release of Regeneron dated 22 November 2010 )

BT

Ammex 2 Press Release of Regensron dated 20 December 2010

Annex 3 Article in Retinal Plyysician (March 2010)

({d., 9/7/2016 Third Party Observations, 2).

37. The European Patent Office’s and Third Parties’ reliance on the above-

mentioned documents confirms, in my opinion, that each was publicly accessible in

that they were disseminated or otherwise made available to the extent that persons

mterested and ordinarily skilled n the subject matter or art of the "338 patent,

exercising reasonable diligence, could locate them. [ further note that, as far as [ can

tell from reviewing the EP-325 file history, Regeneron never contested the public

availability of those documents.

38. Separately, I find it important to note that, while prosecuting the "338

patent, the Applicants relied extensively on Heter-2012, a reference that, in my

optnion, further confirms the public accessibility of Petitioner’s asserted

Clintcal Trials.gov reports, NCT-795, and NCT-377:

19
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Study Design
L Ea 2

7

The “VEGF Trap-Eye: [nvestigation of Efficacy and Safety in Wet
AMD” studies (VIEW 1 and VIEW 2} were similarly designed
prospective, double-masked, multinational, paraliel-group. active-
controlled, randomized clinical trials, The invcsligators from the
VIEW 1 md VIEW 2 studies are listed in Appendis i, available
at iiprfzasiowraal.org, Patients in VIEW 1 (reﬂlitered at www.,
clintealirt voon Julv 31, 2007 NUTOO509798, Accessed Aus
gust 8 2012 were randomized at 154 sifes in the United States and
Canada. Patients in VIEW 2 (registered at wa tvtals.po
on March 12, 2008; NCTO0637377. Accessed Auvusi 8, 201
were randomized at 172 sites i BEurope, the Middle East, Asm—
Pacific, and Latin America; the last patient m both studies com-
pleled 52 weeks in September 2010, The study protocols were

A

(Ex. 1018, Heter-2012, 2539; see also Ex. 1017, "338 FH, 9/11/2015 Amendment, 7
(*“The attached Heier et al. article is a peer reviewed article published
‘Ophthalmology . .. .77).

VIIL. DISCLOSURES, KNOWLEDGE, & INFORMATION AVAILABLE IN
THE ART BEFORE JANUARY 13, 2011

A, REGENERON PRESS RELEASES.

39. In my experience i the pharmaceutical and biotechnology industries,
companies like Regeneron and Bayer routinely issue press releases that include
information on product development and/or clinical trials. These press releases can
include information regarding, among other things, the specific product in
development, the study design of a chinical trial, and preliminary or final results from
a specitic clinical trial or trials. A person of ordinary skill m the art would be
mterested in this type of information regarding ongoing product development within

the industry, including information regarding the development of products of a direct

20
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competitor. For example, this type of information continually updates the
competitive landscape for a particular market and would assist the person of ordinary
skill i1 the art 1 evaluating the same. As these press releases are a rich source of
information about the ongoing development for a particular freatment, persons of
ordinary skill in the art routinely review such press releases, whether as a result of
exercising diligence, received from email alerts (e.g., Google Alerts), or website
updates {(e.g., Seeking Alpha, Evaluate Pharma, and FiercePharma). Indeed, |
myself have searched for, reviewed and relied upon such press releases throughout
my professional career.

40. Regeneron’s and Bayer’s press releases regarding VEGEF Trap-Eye
were no different, and, in my opimion, a person of ordinary skill in the art would
have sought out this information. As specifically noted below, the Regeneron and
Bayer press releases regarding VEGF Trap-Eve disclosed the ongoing development
of VEGF Trap-Eye as a therapy for angiogenic eye disorders, including different
treatment regimens using VEGF Trap-Eve.

41.  Not only would a person of ordinary skill in the art have been interested
in, and sought out, the information contained in the Regeneron and Bayer press
releases, but this person would have been able to easily obtain these press releases
directly from Regeneron’s website on the date of each release. In fact, companies

routinely publish press releases and other information on the company website under
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a “News” menu or something similar (e.g., “Media” menu or “Investors & Media”
menu) m order to disseminate them to the public in an easily accessible manner.
Press releases are well-known to the community interested in the subject matter of
the reference as a source of useful information. Additionally, documents such as
press releases typically appear in web search results when a person of ordinary skili
in the art conducts a search using various search engines (e.g., via Google, Google
Scholar).

42. Thus, as of the date of each press release, a person of ordinary skill in
the art would have been able to locate the specific press release on, among other
things, Regeneron’s website exercising reasonable diligence, easily access cach
press release via Regeneron’s website, and easily download an electronic copy.

i. April 2008 Press Release.

43. Regeneron and Baver HealthCare AG issued a press release dated April
28, 2008, (Ex.1012, Regeneron (28-April-2008)), which described the thirty-two
week results from a “double-masked, prospective, randomized, multi-center Phase
2 trial” 1n patients with the “neovascular form of Age-related Macular Degeneration
(wet AMD),” treated with VEGF Trap-Eve. (/d, 1).

44.  The patients in the study were “randomized to five dose groups™ as

follows:
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(1)  monthly dose of 0.5 milligrams (mg) of VEGF Trap-Eve for twelve

weeks followed by therapy at the same dose on a PRN dosing schedule;

o
o)
p—rs

monthly dose of 2.0 mg of VEGF Trap-Eye for twelve weeks followed
by therapy at the same dose on a PRN dosing schedule;

(3)  quarterly dose of 0.5 mg of VEGF Trap-Eve (at baseline and week 12)

followed by therapy at the same dose on a PRN dosing schedule;

(4)  quarterly dose of 2.0 mg of VEGF Trap-Eyve (at baschine and week 12)

followed by therapy at the same dose on a PRN dosing schedule; or

(3) quarterly dose of 4.0 mg of VEGF Trap-Eye (at baseline and week 12)

followed by therapy at the same dose on a PRN dosing schedule.
(id, 1-2).

45. Regeneron (28-April-2008) added that VEGF Trap-Hye was being
evaluated “using a monthly loading dose of . . . 2.0 mg for 12 weeks, followed by a
nine-month fixed-dosing regimen of . . . 2.0 mg every eight weeks.” (/d., 1-2).

46. A person of ordinary skill m the art would have understood that the
dosing regimens disclosed tn Regeneron (28-April-2008) included the experimental
group that received VEGF Trap-Eye 2.0 mg every eight weeks following 3 monthly
“loadmyg dose™ mjections. {(/d., 1-2).

47. A person of ordmary skill 1 the art would have been interested in, and

sought out, the information disclosed i Regeneron (28-April-2008) becaunse it

g
a2
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pertains to ongoing product development within the industry, including dosing
regimens of a known therapy (VEGF Trap-Eye or aflibercept) in patients with wet
AMD. (/d, 1). My opmion i this regard 15, in fact, confurmed by other
contemporaneous prior art to the 338 patent that expressly refer to similar

Regeneron and Bayer press releases. For example,

5

Adis (Ex. 1007, Adss) provides
the following among twenty separate references to online “Media Releases™

14. Regeneron Pharmaceuticals Inc, Bayer HealinCare AG.
Regeneron and Bayer HealthCare Announce Encouraging
32-Week Follow-Up Results from a Phase 2 Study of VEGF

Trap-Eye in Age-Reiared Macular Degeneration. Madii Ris
ase: 29 Apr 200
0n.com

({d., 268 (emphasis added)). Indeed, press releases such as Regeneron (28-April-
2008) were well-known—and widely available—to the community iterested in the
subject matter of the "338 patent. (See, e.g., id., 262-63, 268-69).

48. In my optnion {and as confirmed by, e.g., Adis), a person of ordinary
skill in the art would have also been able to locate Regeneron (28-April-2008)
exercising reasonable diligence, which would have at least led the person of ordinary
skill in the art to Regeneron’s website where the document was easily accessible,
and recognize and comprehend therefrom the essentials of the subject matter

contained therein without further research or experimentation.> Thus, a person of

> See, e.g., Ex. 1012, Regeneron (28-April-2008), 1.
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ordinary skill in the art could have easily accessed Regeneron (28-April-2008) via
Regeneron’s webstte and easily downloaded an electronic copy.

49. For at least these reasons, it 1s my opinion that Regeneron (28-Aprii-
2008) was a well-known, printed publication that was publicly accessible to persons
mterested and ordinarily skilled in the subject matter or art of the "338 patent,

exercising reasonable diligence, before 2011

2. May 2008 Press Release,

50. Regeneron and Bayer HealthCare AG 1ssued a press release dated May
8, 2008 (Ex.1013, Regeneron (8-May-2008)) which described the phase 3 age-
related macular degeneration VIEW 2 clinical trial. (/d., 1; see also Ex 1032, Bayer
(8-May-2008), 1).*

51.  Specifically, Regeneron (8-May-2008) stated that both the complete
VIEW 1 trial and the VIEW 2 trial were “designed to evaluate the efficacy and safety
of VEGF Trap-Eve administered by intravitreal injection, at dosing intervals of 4
and & weeks.” (Ex.1013, Regeneron (8-May-2008), 1, Ex.1032, Bayer (8-May-

2008), 1),

* I note that the information disclosed within the Regeneron Press Releases discussed
herein is essentially the same as the information disclosed within the corresponding

Bayer Press Releases.
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52. Regeneron (8-May-2008) also described the dosing regimens used m
the VIEW 2 clinical trial, including “2.0 mg at an 8-week dosimg interval, including
one additional 2.0 mg dose at week four” m which one of the dosing arms tncladed
aregimen of 2 mg every 8 weeks, with an additional injection at week 4. (Ex. 1013,
Regeneron (8-May-2008), 1; Ex.1032, Bayer (8-May-2008), 1-2).

53. A person of ordinary skill in the art would have understood that the
dosing regimens disclosed in Regeneron (8-May-2008) included the experimental
group that received VEGF Trap-Eye 2 mg every other month following 3 initial
monthly mjections. (Ex.1013, Regeneron (8-May-2008), 1; Ex.1032, Bayer (8-
May-2008), 1-2).

54. A person of ordinary skill in the art would have been mterested 1n, and
sought out, the information disclosed in Regeneron (8-May-2008) because it pertains
to ongoing product development within the industry, including dosing regimens of
a known therapy (VEGF Trap-Eve or aflibercept) in patients with age-related
macular degeneration. (Ex.1013, Regeneron (8-May-2008), 1; Ex.1032, Bayer (8-
May-2008), 1), Again, my opinion in this regard is, in fact, confirmed by other
contemporaneous prior art to the 338 patent that expressly refer to similar
Regeneron and Bayer press releases. For example, Adis provides the following

among twenty separate references to onling “Media Releases™
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12. Bayver HealthCare AG. Bayer and Regeneron start addilional
Phuse 3 Study for VEGF Trap-Eye in Wet Age-related Mucu-
lar Degeneration. Media Release: 8 May 2008 :
URL: hitp://www . bayerscheringpharma.de

13. Bayer HealthCare AG, Regeneron Pharaceuticals Inc. Bayer

and Regeneron Dose First Patient in Second Phase 3 Study for

VEGF Trap-Eye in Wet Age-Related Macular Degeneration,

Meia Belense 8 Muy 208 IRL: hip://

www.baverhealthcare.com

(Ex.1007, Adis, 268 {(emphasis added); see also Ex 1032, Bayer (§-May-2008), 1).
Indeed, press releases such as Regeneron (8-May-2008) were well-known—and
widely available—to the community interested in the subject matter of the "338
patent. (See, e.g., id, 262-63, 268-69).

55.  In my opinion (and as confirmed by, e.g., Adis), a person of ordinary
skill in the art would have also been able to locate Regeneron (8-May-2008)
exercising reasonable diligence, which would have at least led the person of ordinary
skill in the art to Regeneron’s website where the document was easily accessible,
and recognize and comprehend therefrom the essentials of the subject matter
contained therein without further research or experimentation.” Thus, a person of
ordinary skill i the art could have casily accessed Regeneron (8-May-2008) via

Regeneron’s website and easily downloaded an electronic copy.

> See, e.g., Ex. 1013, Regeneron (8-May-2008), 1.

-
-3
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56. For at least these reasons, it is my opinion that Regeneron (8-May-
2008) and Bayer (8-May-2008) were well-known, printed publications that were
publicly accessible to persons interested and ordinarily skilled in the subject matter

or art of the “338 patent, exercising reasonable diligence, before 2011.
3. September 2008 Press Release,

57. Regeneron and Bayer HealthCare AG issued a press release dated
September 28, 2008 (Ex.1056, Regeneron (28-September-2008)) which described
the final results for the same “double-masked, prospective, randomized, multi-center
Phase 2 trial” in patients with wet age-related macular degeneration, treated with
VEGF Trap-Eve that was described in Regeneron (28-April-2008). (/d, 1).

58.  Asnoted above, the patients i the study were “randomized to five dose
groups” as follows:

(1) monthly dose of 0.5 mulligrams (mg) of VEGF Trap-Eye for twelve

weeks followed by therapy at the same dose on a PRN dosing schedule;

(2) monthly dose of 2.0 mg of VEGF Trap-Eye for twelve weeks followed

by therapy at the same dose on a PRN dosing schedule;

(3)  quarterly dose of 0.5 mg of VEGF Trap-Eye (at baseline and week 12)

followed by therapy at the same dose on a PRN dosing schedule;

(4) quarterly dose of 2.0 mg of VEGF Trap-Eve (at baschine and week 12)

followed by therapy at the same dose on a PRN dosing schedule; or
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(5) quarterly dose of 4.0 mg of VEGF Trap-Eve (at bascline and week 12)
followed by therapy at the same dose on a PRN dosing schedule.
(Ex.1056, Regeneron (28-September-2008), 1),

59. Regeneron (28-September-2008) stated that “[platients receiving
monthly doses of VEGF Trap-Eye of either 2.0 or 0.5 milligrams (mg) for 12 weeks
followed by PRN dosing achieved mean improvements in visual acuity versus
baseline” and “mean decreases in retinal thickness versus baseline.” (Ex.1036,
Regeneron (28-September-2008), 1).

60. Regeneron (28-September-2008) also described the dosing regimens
used in the two Phase 3 trials, VIEW] and VIEW2, mcluding “VEGF Trap-Eye
dosed . . . 2 mg every 8§ weeks (following three monthly doses).” (Ex. 1056,
Regeneron (28-September-2008), 1-2).

61. A person of ordinary skill in the art would have understood the dosing
regimens disclosed in Regeneron {28-September-2008) included the experimental
groups that were to receive VEGF Trap-Eye 2 mg every 8§ weeks (following three
monthly doses) or “monthly doses 0f 0.5 or 2.0 milligrams (mg) of VEGF Trap-Eye”
followed by “a PRN dosing schedule based upon the physician assessment of the
need for re-treatment.” (Ex. 1056, Regeneron (28-September-2008), 1-2).

62. A person of ordinary skill in the art would have been interested in, and

sought out, the tnformation disclosed in Regeneron (28-September-2008) because it
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pertains o ongoing product development within the industry, including dosing
regimens of a known therapy (VEGF Trap-Eve or aflibercept) in patients with wet
AMD. (Ex. 1056, Regencron (28-September-2008), 1). Agam, my opinion in this
regard is, in fact, confirmed by other contemporaneous prior art to the “338 patent
that expressly refer to similar Regeneron and Bayer press releases. For example,
Adi provides the following among twenty separate references to online “Media

Releases™:

14. Regeneron Pharmaceunticals Inc, Bayer HealthCare AG.
Regeneron and Bayer HealthCare Announce Encouraging
32-Week Follow-Up Results from a Phase 2 Study of VEGF

Trap-Eve in Age-Related Macular Degeneration. ‘Madia Res
ieaner 29 Apr 2008, sURL: htp//www.regener-
on.com

(Ex. 1007, Adis, 268 (emphasis added)). Indeed, press releases such as Regeneron
(28-September-2008) were well-known-—and widely available-—to the community
interested in the subject matter of the 338 patent. (See, e.g., id., 262-63, 268-69}.
63. In my opimion (and as confirmed by, e.g., Adis}), a person of ordinary
skill in the art would have also been able to locate Regeneron (28-September-2008)
exercising reasonable diligence, which would have at least led the person of ordinary

skill in the art to Regeneron’s website where the document was ecasily accessible,

and recognize and comprehend therefrom the essentials of the subject matter
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contained therein without further research or experimentation.® Thus, a person of
ordinary skill in the art could have easily accessed Regeneron (28-September-2008)
via Regeneron’s website and easily downloaded an electronic copy.

64. For at least these reasons, it is my optnion that Regeneron (28-
September-2008) was a well-known, printed publication that was publicly accessible
to persons interested and ordinarily skilled in the subject matter or art of the "338
patent, exercising reasonable diligence, before 2011,

4, Additional Regeneron Press Releases.

65. Regeneron and Bayer HealthCare AG issued a press release dated
March 27, 2007 (Ex.1053, Regeneron (27-March-2007)), which described the
twelve-week data for a “Phase 2 randomized study of their VEGF Trap-Eye in
patients with the neovascular form of age-related macular degeneration (wet
AMD).” (Id., 1),

06. The patients in the study were “randomized to 5 groups” where “[tjwo
groups recetved either 0.5 or 2.0 mg of VEGF Trap-Eye adounistered every four
weeks, and three groups received a single dose of 0.5, 2.0, or 4.0 mg of VEGF Trap-
Eye.” (Ex.1053, Regeneron (27-March-2007), 1). Furthermore, the President of

Regeneron Research Laboratories was quoted as stating “[ojur Phase 3 program is

b See, e.g., Bx. 1056, Regeneron (28-September-2008), 1.
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being designed to test this possibility and further evaluate the safety and efficacy of
various doses and dosing intervals of the VEGF Trap-Eye.” (/d).

67. Regeneron and Bayer HealthCare AG issued a press release dated
August 2, 2007 (Ex. 1054, Regeneron (2~August-2007)) which described ““a Phase 3
stady of the VEGF Trap-Eye in the neovascular form of age-related macular
degeneration {(wet AMD).” (id, 1). Specifically, Regeneron (2-August-2007)
described “VEGF Trap-Eye . . . doses . .. 2.0 mg at an cight-week dosing interval.”
{d).

68. Regeneron and Bayer HealthCare AG issued a press release dated
August 19, 2008 (Ex. 1089, Regeneron (19-August-2008)), which described the 52~
week data for the same “double-masked, prospective, randomized, multi-center
Phase 2 trial” in patients with “wet age-related macular degeneration (AMD)”
treated with VEGF Trap-Eye that was described in Regeneron (28-April-2008). (/d.,
1 see also Ex. 1092, Bayer (19-August-2008), 1).

69. Asnoted above, the patients i the study were “randomized to five dose
groups” as follows:

(1) monthly dose of 0.5 milligrams (mg) of VEGF Trap-Eye for twelve
weeks followed by therapy at the same dose on a PRN dosing schedule;
(2) monthly dose of 2.0 mg of VEGF Trap-Eye for twelve weeks followed

by therapy at the same dose on a PRN dosing schedule;
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(3)  quarterly dose of 0.5 mg of VEGF Trap-Eve (at bascline and week 12)

followed by therapy at the same dose on a PRN dosimg schedule;

(4) quarterly dose of 2.0 mg of VEGF Trap-Eyve (at baseline and week 12)

followed by therapy at the same dose on a PRN dosing schedule; or

(8) quarterly dose of 4.0 mg of VEGF Trap-Eve (at baseline and week 12)

followed by therapy at the same dose on a PRN dosing schedule.
(Ex.1089, Regeneron (19-August-2008), 1; Ex. 1092, Bayer (19-August-2008), 1-2).

70. Regeneron (19-August-2008) also described the dosing regimens used
i the two Phase 3 trials, VIEW 1 and VIEW 2, including “VEGF Trap-Eye dosed
... 2 mg every 8 weeks (following three monthly doses).” (Ex.1089, Regeneron
(19-August-2008), 1; Ex.1092, Bayer (19-August-2008), 2-3).

71.  Regeneron issued a press release dated September 14, 2009 (Ex. 1068,
Regeneron (14-September-2009)), which described two “Phase 3 chinical tnals
evaluating VEGF Trap-Eye in the treatment of the neovascular form of age-related
macular degeneration (wet AMD).” (/d, 1). Specifically, Regeneron (14-
September-2009) described “VEGF Trap-Eye . . . dosed ... 2.0 mg every eight
weeks (following three monthly doses).” (id).

72. A person of ordinary skill in the art would have understood that the
dosing regimens disclosed in at least Regeneron (19-August-2008) and Regeneron

(14-September-2009) mcluded the experimental group that was to receive VEGF
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Trap-Eye “2 mg every 8 weeks (following three monthly doses).” (Ex. 1089,
Regeneron (19-August-2008), 1, see also Ex.1068, Regeneron (14-September-
2009), 1 (2.0 mg every eight weeks (following three monthly doses)™).

73. A person of ordinary skill in the art would have been interested in, and
sought out, the information disclosed in the above Press Releases because they
pertain to ongoing product development within the industry, including dosing
regimens of a known therapy (VEGF Trap-Eve or aflibercept) in patients with wet
AMD. (See 95 40-41, 47, 54, 62, above). Again, my opinion in this regard 1s, in
fact, confirmed by other contemporaneous prior art to the "338 patent that expressly
refer to similar Regeneron and Bayer press releases. For example, Adis provides the
following among twenty separate references to online “Media Releases™

4. Regeneron Pharmaceuticals fnc, Bayer HealthCare AG.
Regeneron and Baver HealthCare Announce Encouraging
32-Week Follow-Up Results from a Phase 2 Study of VEGF

Trap-Eve in Age-R " Degeneration, Madia Kes
iease: 39 Ape 2008 JRL: http://www.regener-
On.Ccom

(Ex. 1007, Adis, 268 (emphasts added)). Indeed, press releases such as Regeneron’s
Press Releases were well-known—and widely available—to the community
interested in the subject matter of the 338 patent. (See, e.g., id, 262-63, 268-69).
74. In my opinion {and as confirmed by, e.g., Adis), a person of ordinary
skill in the art would have also been able to locate these Regeneron Press Releases

exercising reasonable diligence, which would have at least led the person of ordinary
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skill in the art to Regeneron’s website where these documents were easily accessible
and recognize and comprehend therefrom the essentials of the subject matter
contained therein without further research or experimentation.” Thus, a person of
ordinary skill in the art could have easily accessed these Press Releases via
Regeneron’s website and easily downloaded an electronic copy.

75. For at least these reasons, it is my opinion that Regeneron’s Press
Releases outhned above were well-known, printed publications that were publicly
accessible to persons interested and ordmarily skilled in the subject matter or art of
the 7338 patent, exercising reasonable diligence, before 2011,

B. CLINICALTRIALS.GOV.

76. ClnicalTrials.gov 18 an electronic registry and results database of
clinical studies supported by the U.S. National Institutes of Health that is open and
accessible to the public as a “resource that provides patients, their family members,
health care professionals, researchers, and the public with easy access to information

on publicly and privately supported clinteal studies on a wide range of discases and

7 See, e.g., BEx.1053, Regeneron (27-March-2007), 1, Ex.1054, Regeneron (2-
August-2007), 1; Ex.1089, Regeneron (19-August-2008), 1, Ex 1068, Regeneron

(14-September-2009), 1.
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8 Fach study record includes a summary of the study protocol.

conditions.”
Clintcal Trials. gov includes records for several clinical studies involving aflibercept,
namely VIEWT (Clintical Trials. gov tdentifier NCTO0509795) (Ex. 1014, NCT-795),
and VIEW2 (ChinicalTrials. gov identitier NCT00637377) (Ex. 1015, NCT-377).

77.  In my experience, ChnicalTrials.gov is a reliable and trustworthy
source for information about scheduled, ongoing, and completed clinical trials. The
information on ClinicalTrials.gov 1s provided and updated by the sponsor or
principal investigator of the clinical study.® Clinical trials are submitted to the site
when they begin, and the mformation on the site 15 updated throughout the

® Indeed, I myself have searched for, reviewed and relied upon the

study.!
mformation found m numerous chinical trials through ChnicalTrials.gov.
Furthermore, a person of ordinary skill in the art considers the posting dates cited at
Chimical Trials.gov to be trustworthy and authoritative.

78.  NCT-795 was first available as of at least August 1, 2007 and describes

a climical study titled “A Randomized, Double Masked, Active Controlled Phase I

Study of the Efficacy, Safety, and Tolerability of Repeated Doses of Intravitreal

8 ¥x.1069, Background-Clinical Trials gov.
Id.

0.
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VEGF Trap in Subjects With Neovascular Age-Related Macular Degeneration.”
(Ex.1014, NCT-795, 3; Ex 1087, Wayback-Affidavit-038 (Wayback Machine
records showing public availability of NCT-795 prior to Jan. 13, 2011); Ex. 1018,

Heier-2012, 2539 (“Patients in View 1 (registered at www .clinicaltrials.gov on July

31,2007 .. .).7)). NCT-795 lists the following experimental “arms™ of the study:

je)
~3
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Experimental Arm 1:
aflibercept injection 0.5mg

(VEGF Trap-Eye)

0.5 mg VEGF Trap-Eye administered
every 4 weeks during the first vear.
Thereafter a dose may be administered as
frequently as every 4 weeks, but no less

frequently than every 12 weeks.

Experimental Arm 2:
aflibercept injection 2.0mg

{VEGF Trap-Eye)

2.0 mg VEGF Trap-Eye administered
gvery 4 weeks during the first year.
Thereafter a dose may be administered as
frequently as every 4 weeks, but no less

frequently than every 12 weeks.

Experimental Arm 3:
aflibercept injection 2.0mg

{(VEGF Trap-Eye)

2.0 mg VEGF Trap-Eye administered
every 8 weeks (including one additional
2.0 mg dose at week 4) during the first
year.

Thereafter a dose may be administered as
frequently as every 4 weeks, but no less

frequently than every 12 weeks.

(Ex.1014, NCT-795, 6-8 (Expenimental Arms 1-3)). The experimental arms above

included the group which required participants to recetve “2.0 mg VEGF Trap-Eye
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administered every 8 weeks (including one additional 2.0 mg dose at week 4) during
the first year.” (/d., 8).

79.  NCT-377 was first available as of at least March 18, 2008 and describes
a clinical study titled “A Randomized, Double Masked, Active Controlled, Phase 3
Study of the Efficacy, Safety, and Tolerability of Repeated Doses of Intravitreal
VEGF Trap in Subjects With Neovascular Age-related Macular Degeneration
(AMD).” (Ex.1015, NCT-377, 3-4; Ex.1087, Wayback-Affidavit-038 {(Wayback
Machine records showing public availability of NCT-377 prior to Jan. 13, 2011); see
also Ex 1018, Heier-2012, 2539 ("Papients 1 VIEW 2 (registered at
www.chnicaltrials.gov on March 12, 2008 . . . ).7)). NCT-377 lists the following

experimental “arms” of the study:

0.5 mg VEGF Trap-Eye administered every 4

Hxperimental Arm 1: weeks during the first year.
Aflibercept Injection Thereafter a dose may be administered as
(VEGF Trap-Eye) frequently as every 4 weeks, but no less

frequently than every 12 weeks.

Experimental Arm 2: 2.0 mg VEGF Trap-Eye administered every 4
Aflibercept Injection weeks during the first year.

(VEGF Trap-Eye)
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Thereafter a dose may be administered as
frequently as every 4 weeks, but no less

frequently than every 12 weeks.

2.0 mg VEGF Trap-Evye adminmistered every 8

weeks (including one additional 2,0 mg dose
Experimental Arm 3:
at Week 4) during the first year.
Aflibercept Injection
Thereafter a dose may be administered as
(VEGF Trap-Eye)
frequently as every 4 weeks, but no less

frequently than every 12 weeks.

(Ex. 1015, NCT-377, 6 (Experimental Arms 1-3)). The experimental arms above
mcluded the group which required participants to receive “2.0 mg VEGF Trap-Eve
administered every 8 weeks (including one additional 2.0 mg dose at Week 4) during
the first vear.” (Id., 1).

80. A person of ordinary skill in the art would have understood that the
dosing regimens disclosed in NCT-795 and NCT-377 included the experimental
group that received VEGF Trap-Eye 2.0 mg every two mounths “mcluding one
additional 2.0 mg dose at Week 4. (Ex. 1014, NCT-795, 8; see also Ex 1015, NCT-
371, 6).

81. A person of ordinary skill in the art would have been interested in and

easily accessed and sought out the mformation disclosed on the Clinical Trials. gov
40
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website regarding NCT-795 and NCT-377 because it pertains to ongoing routine
product development within the industry, mmcluding dosing regimens of a known
therapy (VEGF Trap-Eye or aflibercept) tn patients with wet AMD. (Ex. 1014, NCT-
795,6-8;, Ex 1015, NCT-377, 6). Thus, in my opinton, NCT-795 and NCT-377 were
both “publicly accessible” as they were disseminated or otherwise made available to
the extent that persons interested and ordinarily skilled in the subject matter or art of
the "338 patent, exercising reasonable diligence, could locate them.

82. My opmion in this regard 1s, in fact, confirmed by other
contemporaneous prior art o the "338 patent that expressly cited to clinical trial
records from ClinicalTrials.gov, including both NCT-795 and NCT-377. For
example, Reichert (Ex.1072, Reichert)" provides the following disclosures of NCT-

795 and NCT-377:

1 Ex. 1072, Reichert, 76; see also id., cover (Reichert is a printed publication that
was publicly available prior to January 13, 2011, and would be considered prior art

to the "338 patent).
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{Lucentis®, Genentech). In the 4 arm
VIEW 1 study [NCT00509795], adule
patients (50 vears and older) in arms 1

and 2 are &dIHIIHS[c'I's..d either 0.5 or 2.0
mg aflibercept every four weeks for 1 vear,
then the same dose is adminisrered as fre-
quently as every four weeks but no less
frequently than every 12 weeks. Patients

(id., 94 (emphasis added)); and

Y

is September 2013. The on-going VIEW
2 [NCTOD637377] has the same design as
VIEW 1, but is being conducted art sites
in Europe, Asia Pacihic, Japan and Latin
America bv Bayex A tosm] of ¥ H paments

N

({d., 95 (emphasis added); see also id., 96). Moreover, Reichert makes multiple,
express references to obtaining information online directly from ChinicalTrials gov.
(/d, 79 (Table 7 (“listed on clinicaltrials.gov™));, id, 99 (Ref. No. 69 (citing

Clinical Trials.gov record and corresponding internet address))).
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83. Similarly, Anderson (Ex.1073, Anderson)'? provides the following

disclosures of NCT-795 and NCT-377 online reports:

Z

‘Two phase H clinical trials are underway (VIEW-1 in the USAY
ard Canada and VIEW22 in Burope, Asia-Pacific, Japan and Latin
Ametica). These non-inferiority studies aim to compare efficacy of
N VEGF Trap against ranibizimab. Study completion is expected in
2012 and 2011, respectively

N
N
N
X
X
.:\
N
X
X
.:\
N
§
2N
N

Z

N
N

NS

23
The effect of VEGE Trap on DMQ is in phase 1l clinical testing ¢

(http://clinicaltrials.gov/ct2/show/NCT00789477). Table 1 also

N

(/d, 275 (emphasis added)). Anderson made additional references to obtamning
intformation from ChnicalTrials.gov. (Id., 272-77, 280; see also id., 373 (Figure 1
(“Graph displaying the pumber of clinical trials registered with  the
ClinicalTrials.gov registry (http://clinicaltrials.gov) each year between 2001 and
2009.7)0).

84. Another example, Ciulla (Ex.1074, Ciulla),? provides the following:

2 Ex.1073, Anderson, 272 (Anderson is a printed publication that was publicly
available prior to January 13, 2011, and would be considered prior art to the 338
patent).

B Ex.1074, Ciulla, 158 (Ciulla is a printed publication that was publicly available

prior to January 13, 2011, and would be considered prior art to the "338 patent).
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twWo
and

37 (P < 0.0001 for both fr()m baseline). Currently,
randomized. international phase HI studies (VIEW 1

N

(/d, 162 (emphasts added)). Ciulla also made numerous other references to

ClinicalTrials.gov and obtaining informmation from that database. (/d., 162-63).

85.

Ni (Ex.1075, Ni)" provides the following:

Double-Masked Study of Efficacy and Safety
of IVT VEGF Trap-Eye in Subjects with Wet
AMD (\’IFW 1) ht‘tp Hwww.elinicaltrials,
‘ 509795%0rder=1

al Growth Factor (VEGF)
Y Trap-Eve: Invesngatmn of Efficacy and Safe-
Lty in Wet Age-Related Macular Degenera-
N ton (L\MD) (VIEW 2). itip’lﬁizmuii als

WINC 10063737 78order=1

%////
/
ﬁ
%
%
.
.
%
%

(id., 409 (emphasis added)). Additionally, Ni references numerous chinical trials

with citations to Clinical Trials.gov as the source of the information. (See id., 408-

10).

M EX.1075, Ni

January 1

401 (N1 15 a printed publication that was publicly avadable prior 1o

2

3, 2011, and would be considered prior art to the *338 patent).
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86.

RRTHTER
{

VE(

anibizumab
NN SN

o
@
A

%

Nin a Phase 1 clinca
NI Ry e P N E R N
chup:/dclinicalinialssov/oshow/NCTHOSORT U Yierms Y

Trap-Bye&rank=14

mjection, appears i be effective in a Phase 2 tria
(www.bmctoday.netfretinatoday/2009/ 1 article asp = .
1009_08.php), and is now being compared with)
a Phas

M i) . A 'Tﬁj LT
Y it e 3 al. AAV2-SELTOL &

Another example, Zarbin (Ex.1076, Zarbin)," provided the following:

NN
{ra

Y} is formulated for intravitrea

- 7 N
hnical triz TO1Y

(id., 1360 (emphasis added)).

Additionally, Zarbin also references numerous

clinical trials with citations to ChinicalTrials.gov as the source of the mformation.

(See id., 1351-52, 1356-62).

87.

Dixon (Ex.1006, Dixon)' provides the following citations, further

confirming that both NCT-795 and NCT-377, including the dosing regimens

disclosed therein, were publicly available as of at least September 28, 2008:

5 Ex.1076, Zarbin, 1350 (Zarbin is a printed publication that was publicly available

prior to January 13, 2011, and would be considered prior art to the 338 patent).

16 Ex.1006, Dixon, 1573 (Dixon is a printed publication that was publicly available

prior to January 13, 2011, and would be considered prior art to the “338 patent).

Mylan Exhibit 1003
Mylan v. Regeneron, IPR2021-00881

Page 47

Celltrion Exhibit 1014

Page 846



Double-Masked Stady of Efficacy and
Safery of IVT VEGF Trap-Eye in Subjects
With Wer AMD (VIEW 1) [Chinical Trials.
gov identifier: NOTOOS0%795]
ClinicalTrials.gov [online]
bieepf/clinicaltrials. gov/c2 fshow!
NCTOH509795

VEGE Trap-Eye: Investigation of Efficacy
and Safery in Wer AMD (VIEW 2).

[CHnical Trials.gov identifier:

(Id, 1579 {(emphasis added)). Accordingly, it s my fim opinion that
ClinicalTrials.gov records, NCT-795 and NCT-377, were well-known—and widely
avatlable—to the community interested n the subject matter of the "338 patent.

88.  Priorto 2011, a person of ordinary skill in the art would have also been
able to locate both NCT-795 and NCT-377 exercising reasonable diligence and
which would have at least led the person of ordinary skill i the art to the
Clinical Trials.gov website where the documents were easily accessible, and
recognize and comprehend therefrom the essentials of the subject matter contained

therein without further research or experimentation.'” Thus, a person of ordinary

7 See Ex. 1014, NCT-795, 1; Ex.1015, NCT-377, 1.
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skill in the art of the *338 patent could have ¢asily accessed both NCT-795 and NCT-
377 via Clinical Trials.gov and easily downloaded an electronic copy of each.

89. For the reasons outhned above, a person of ordinary skill in the art
would have considered the posting dates cited at ClinicalTrials. gov to be trustworthy
and authoritative and it i3 my opinion that NCT-795 and NCT-377 were both well-
known, printed publications that were publicly accessible to persons interested and
ordinarily skilled in the subject matter or art of the 338 patent, exercising reasonable
diligence, before 2011,

C.  SEC FILINGS.

90. As I note above (see 9 39-41), company press releases were well-
known, and widely available, to persons of ordinary skill n the art. This was
especially true of persons of ordinary skill in the art of the *338 patent, who expressly
cited Bayer and Regeneron press releases. (See, e.g., Ex. 1007, Adis, 262-63, 268-
69).

91. Moreover, domestic publicly-traded companies are required to file
certain forms with the SEC, and this is well-known by those in the pharmaceutical
industry and academia. A company’s SEC filings provide reliable information about
a company that allows a person in the art to ensure that they are well informed and
up-to~date on all of the most important developments. (Ex. 1077, Corporate Finance

Institute; see also Ex. 1078, Schneider, 258 (noting that “SEC filings . . . have been

/
4 i
i
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considered to be among the most accurate and reliable . . . sources of information
available™); Ex. 1079, Kuepper).

92. SEC filings, such as a company’s Form 10-Q, are easily accessible via
the Electronic Data Gathering, Analysis, and Retrieval system ("EDGAR”) or a
company’s website, (See, e.g., Ex. 1080, Zucchi). SEC filings provide, among other
things, information regarding the company’s finances as well as recent business
activity. (See id ; Ex. 1081, Hayes).

93. In my experience in the industry, SEC filings for pharmaceutical or
biotechnology companies included mformation regarding ongoing development of
different products, including ongoing clinical trials and the results of completed
ciimical trials. Thus, in my opinion, a person of ordinary skill in the art would utilize
the information contained therein, amongst other references, to keep up to date on
the development in the field of interest, especially with direct competitors.

94. First, a person of ordinary skill in the art would be interested in such
“Financial and Operating Results,” for example, SEC filings, as confirmed by the

prior art:

8. Regeneron Pharmaceuticals Inc. Regeneron Reports Second
Quarter Financial and Operating Resudlts; BLA Filing for Auto-
Inflammatory Diseases Planned tor Early 2007; Two Antibody
Candidates from Veloclnumune(R) Program to Enter Clinical
Trials Each Year Beginning in 2007, Media Rekeaser 3 Aug
URL: http://www.regeneron.com

(Ex. 1007, Adis, 268 (emphasis added); see also id. (Ref. Nos. 6, 18)).
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95. Second, in my opinion and as [ noted above, a person of ordinary skill
in the art would have been aware of such company filings, such as Regeneron’s
September 30, 2009 10-Q (Ex. 1021, 2009 10-Q}), and would routinely look to 10-03
filings to determine what drugs and treatments pharmaceutical companies were
working on. Here, Regeneron disclosed information regarding, among other things,
its ongoing development of the VEGF Trap-Eye program—specitically focused on
the chinical trials for VEGF Trap-Eye-—in its September 30, 2009 10-Q. (/d., 20
(“The VIEW 1 and VIEW 2 trials are both evaluating VEGF Trap-Eve doses of . ..
2.0 mg at a dosing interval of eight weeks (after three monthly doses).”)). 2009 10-
Q also disclosed results of the CLEAR-IT trial, which included “monthly doses of
VEGF Trap-Eye of . . . 2.0 . . mg for 12 weeks followed by PRN dosing,” and the
DA VINCl trial. (/d., 19-20).

96. A person of ordinary skill in the art would have understood that the
dosing regimens disclosed m 2009 10-Q included the experimental group that
received VEGEF Trap-Eye 2.0 mg every eight weeks following three monthly
“loading dose” injections or “monthly doses of VEGF Trap-Eye of .. . 2.0 .. . mg
for 12 weeks followed by PRN dosing.” (Ex 1021, 2009 10-Q, 19-20).

97. Thus, in my opinion, a person of ordmary skill in the art also would
have been inferested in, and sought out, the information disclosed in 2009 10-Q

because it pertains to ongoing product development within the industry, including
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dosing regimens of a known therapy (VEGF Trap-Eye or aflibercept) in patients
with angiogenic eye disorders such as wet AMD. (Ex. 1021, 2009 10-Q, 19-20). My
opinion in this regard 1s confirmed by other contemporaneous prior art to the 338
patent which expressly refer to the Regeneron 2010 Financial Press Release which,
in turn, directed a person of ordinary skill in the art to Regeneron’s company filings
with the SEC. (See Ex. 1007, Adis, 268 (Ref. Nos. 6, 18)). Indeed, company filings
such as 2009 10-Q were well-known—and widely available—to the community
mterested in the subject matter of the *338 patent. (See id., 262-63, 268 (Reference
Nos. 6, 18)).

98. It is also my opinion that 2009 10-Q would have been routinely
available to a person of ordmary skill in the art. Prior to 2011, a person of ordinary
skill in the art would have been able to locate 2009 10-Q exercising reasonable
diligence, which would have at least led the person of ordinary skill i the art to
Regeneron’s website where the document was easily accessible, and recognize and
comprehend therefrom the essentials of the subject matter contained therem without
further research or experimentation.’® Thus, a person of ordinary skill in the art
could have easily accessed 2009 10-Q via Regeneron’s website and easily

downloaded an electronic copy.

18 See Ex.1021, 2009 10-Q.
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99. For at least these reasons, 1t is my opinion that 2009 10-(3 was a well-
known, printed publication that was publicly accessible to persons mterested and
ordinarily skilled in the subject matter or art of the "338 patent, exercising reasonable
diligence, before 2011.

IX. CONCLUDING STATEMENTS,

100. In sigming this declaration, I understand that the declaration will be filed
as evidence in a contested case before the USPTO Patent Trial and Appeal Board. 1
acknowledge that | may be subject to cross-examination in this case. If cross-
examination s required of me, I will appear for cross-examination during the time
allotted for such cross-examination.

101. Tdeclare that all statements made herein of my knowledge are true, and
that all statements made on information and belief are believed to be true, and that
these statements were made with the knowledge that willful false statements and the
like so made are punishable by fine or imprisonment, or both, under Section 1001 of

Title 18 of the United States Code.

Dated: Apnl 26, 2021

Mary Gerritsen, Ph.D.
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I, Dr. Diana Do, declare as follows:
I INTRODUCTION

1. I have been retamed by counsel for Regeneron Pharmaceuticals, Inc.
(“Regeneron™) as a technical expert in connection with the above-captioned
proceeding. 1 have been asked to provide my opinions and views on the materials |
have reviewed in relation to the Petition for /nter Partes review (“IPR”) of U.S.
Patent No. 9,254,338 (the 338 patent”™) (Ex. 1001), in particular how a person of
skill in the art as of the filing date of the "338 patent would understand certain terms
of the "338 patent claims, and responses to the opinion and views of Petitioner’s
declarant, Dr. Thomas A. Albini. 1 submit this declaration in support of Regeneron’s

Patent Owner Preliminary Response (“"POPR™). Ireserve the right to provide further

and additional opintons m the event that IPR 15 instituted.
2. [ am being paid at an hourly rate for my work on this matter. [ have no

personal or financial stake in the outcome of the present proceeding.

II. QUALIFICATIONS AND EXPERIENCE

~

3. [ am a Professor of Ophthalmology and the Vice Chair for Clinical
Affairs at the Byers Eye Institute at Stanford University School of Medicine and
have been since 2017, [ also serve as a Physician Improvement Leader at Byers Eye
Institute, a position I have held since 2018. [ have an active clinical and surgical
practice and [ work as a clinical tnvestigator to study novel treatments for retinal
diseases. In addition, I teach students, residents, and retina fellows at Stanford and
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am a member of the Stanford Ophthalmology Education Committee.

4, I graduated from the Umiversity of California Berkeley (summa cum

laude) with a B.A. degree in Molecular and Cellular Biology in 1995 and earned my
M.D. (Alpha Omega Alpha) from the University of California San Francisco School
of Medicine in 1999. Following medical school, T completed an internship in
internal medicine at Massachusetts General Hospital at Harvard Medical School.
From 2000-2003, T completed my residency in Ophthalmology at the Wilmer Eye
Institute at Johns Hopkins University School of Medicine, and then remained at the
Wilmer Hye Institute for a Retina Fellowship in surgical and medical retina from
2003-2005.
5. From 2005 through 2010, I served as Assistant Professor of
Ophthalmology and Assistant Head of the Retina Fellowship Training Program at
the Wilmer Eve Institute. In 2011, T was promoted to Associate Professor and Head
of the Retina Fellowship Training Program, positions [ held through 2013,

6. In 2013, I joined the faculty at the Truhlsen Eye Institute at the
University of Nebraska College of Medicine, where T became a full Professor of
Ophthalmology 1 2015, At the Truhlsen Eye Institute, | was Head of the Retina
Fellowship Traming Program and Program Director for the Ophthalmology
Residency. In my leadership roles at the Truhisen Eye Institute, 1 also served as

Vice Chair of Education. T was recruited by Stanford University’s Ophthalmology
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Department {the Byers Eye Institute) at Stanford in the beginning of 2017,

7. As a physician-scientist, | am an international leader i the treatment of
diabetic retinopathy and wet AMD ("wAMD”). My research has led to more than
140 peer-reviewed publications. My research nterest focuses on evaluating the
efficacy and safety of novel pharmacologic therapies for diabetic macular edema,
diabetic retinopathy, wAMD, retinal vein occlusion, and ocular mnflammation. 1
have led national and global clinical trials investigating intravitreal VEGF tnhibitors
{aflibercept and ranibizamab) for diabetic eve disease and wet AMD. Our research
developed a greater understanding of how intraocular whibition of VEGF reduces
vascular permeability and angiogenesis in diabetic eye disease, thereby reducing
diabetic macular edema and improving visual acuity.  Before the onset of
pharmacologic therapies, thermal laser photocoagulation was the only treatment
option for diabetic macular edema and laser was not effective m improving vision.
Our research led to new treatment paradigms and better vision outcomes for patients
with diabetic macular edema, diabetic retinopathy, and wAMD. The results from
the collaborative research that 1 led has revolutionized how ophthalmologists
throughout the world think about and treat patients with VEGF-mediated retinal
diseases.

8. Since 2009, 1 have been the lead mvestigator and a Steermg Committee

member for the evaluation of aflibercept, a fusion protein that inhibits VEGF, in

53

Regeneron Exhibit 2001
Page 05 of 19

Celltrion Exhibit 1014
Page 857



diabetic macular edema. Iinitiated the first-in-human clinical trial of aflibercept. In
addition, I also was the principal investigator on the Phase Ul and 1 clinical trials of
aflibercept for diabetic macular edema to further evaluate efficacy, dosing regimens,
and safety. My leadership in these global clmical trials, which enrolled over 1,000
subjects, contributed to FDA approval of aflibercept for diabetic macular edema.
Aflibercept has also been approved by FDA for other angiogenic ocular diseases
such as wAMD, central retinal vein occlusion, branch retinal vein occlusion, and
diabetic retinopathy.

9. My research efforts have also led to a greater understanding of the role
of ranibizumab, an intravitreal VEGF antibody fragment biologic, in diabetic
macular edema. | was a lead wvestigator in the Rantbizamab for Edema of the
Macula i Diabetes (READ) Study Group and was the lead author on multiple
manuscripts evaluating the efficacy and safety of ranibizamab. The collaborative
studies that I led contributed to understanding dosing regimens for intravitreal VEGF
inhibitors, and led to the design of pivotal clinical trials mvolving ranibizumab for
diabetic macular edema. Ranibizumab was the first FDA approved intravitreal
VEGF wmhibitor for diabetic macular edema, and helped to transform the
management of diabetic retinopathy. 1 continue to lead clinical trials investigating
new treatments for retinal diseases.

10.  Asaresult of my research, I am recognized as an international thought
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leader on the subject of the retina and am regularly invited to lecture and teach at
international and national meetings including the American Academy of
Ophthalmology Retina Sub-Specialty Meeting, American Society of Retina
Specialists, Asian Pacific Vitreo-Retinal Society Meeting, Canadian Ophthalmology
Society Meeting, and congresses throughout Furope. [ have organized and
participated as a faculty member in national continuing medical education courses
to teach my retina colleagues how to manage and treat diabetic macular edema, wet
AMD, retinal vein occlusion, diabetic retinopathy, and other retinal disorders.
Furthermore, I have held leadership positions at the American Society of Retina
Specialists (Cominunications Committee Member to curate and develop online
educational material), Women in Retina (Board Member and Secretary), Marviand
Eve Society (President).

11, T am a practicing ophthalmologist with over 15 years of clinical and
surgical practice in retina. I am a leader in the management of diabetic retinopathy,
the leading cause of blindness in working age adults, and wAMBD, the leading cause
of vision loss in elderly individuals in developed countries. 1 have a high-volume
clinical and surgical practice and spend approximately 1.5 days per week 1n clinic at
the Byers Eye Institute and half-day per week at the Santa Clara Valley County
Medical Center seeing patients in my clinical practice. In addition, I operate

approximately one day per week at the Byers Eve Institute.

A
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12, Given my extensive experience and research on diabetic retinopathy
and wAMD, I have become the expert retinal specialist and surgeon i our
department for evaluating these chronic eye diseases. Since joining Stanford’s
Ophthalmology Department, 1 have also become one of the highest volume retina
surgeons among our faculty. Because proliferative diabetic retinopathy can lead to
tractional retinal detachment and bleeding within the eve, | am referred complex
cases that often require clinic-based treatments (such as wtravitreal injections of
medicines or pan retinal laser photocoagulation) or surgical management. Since |
have clinical and research expertise using miravitreal vascular endothelial growth
factor (VEGF) inhibitors in wAMD, ophthalmologists refer patients to me for
consultation or co-management, particularly of chronic cases that have not
responded to therapy. The majority of my patients are from the Bay Area or central
Califormia, and approximately 10% travel from more than § hours away to seck my
expert opinion. [ have been recognized as a “Top Doctor’” in the Bay Area for the
past three years.

13. A current copy of my curriculum vitae is included at Ex. 2002.

III. SUMMARY OF OPINIONS

4. My opinions and views set forth in this declaration are based on my
education, training, research, and clinical experience in ophthalmology, specifically

in researching and treating retinal diseases, as well as the materials [ reviewed in
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preparing this declaration and the state of scientific knowledge in the art pertaining
to the subject matter of the "338 patent at the time of its earliest priority application.

15.  In forming my opinions, I have reviewed the following materials: (a)
the Petition for Inter Partes Review of the "338 patent, IPR2021-00881, including
all cited exhibits, (b) all priority applications leading to the issuance of the "338
patent, (¢) all other documents and references herein, and (d) the Patent Owner’s
Preliminary Response to which my declaration relates.

16. It is my opinion, for at least the reasons set forth below, that the
preamble language of Claims 1 and 14 requires treatment of an angilogenic oye
disorder.

17, Further it 1s my opinton, for the reasons set forth below, that “tertiary
dose(s)” means “dose(s), administered after the initial and secondary doses, that
maintain(s) the efficacy gam achieved after the initial and secondary doses.”

IV. THE PERSON OF ORDINARY SKILL IN THE ART

18.  For the limited purpose of preparing this declaration in support of
Patent Owner’s Preliminary Response, I have been asked to apply Dr. Albmi’s
definition of a person of ordinary skill in the art (who I also refer to as the “skilled
artisan”).

[A] person of ordinary skill 1o the art would have: (1) knowledge

regarding the diagnosis and treatment of angiogenic eye disorders,

including the administration of therapies to treat said disorders; and
(2) the ability to understand results and findings presented or
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published by others in the field, including the publications discussed
herein. Typically, such a person would have an advanced degree,
such as an M.D. or Ph.D. (or equivalent, or less education but
considerable professional experience w the medical, biotechnological,
or pharinaceutical field), with practical academic or medical
experience in: (1) developing treatments for angiogenic eye disorders,
such as AMD, including through the use of VEGF antagonists, or (i1)
treating of same, including through the use of VEGF antagonists.

Ex. 1002, 9 28.

19, Applying Dr. Albini’s definition a person of ordinary skill in the art, 1
would have been at least a skilled artisan when the *338 patent was filed.

20.  Likewise, for the purpose of preparing this declaration, I have been
informed and understand that the earliest filing date of the "338 patent is January 13,
2011, based on the filing of a Provisional Application on that date.

V. THE 338 PATENT

~

21. T understand that Petitioner has challenged ¢laims 1, 3-11, 13-14, 16-
24 and 26 of the "338 patent.
A, Claim 1
22, The ’338 patent has two wndependent claims, claim 1 and 14,
23, Clanm 1 recites:
A method for treating an angiogenic eye disorder in a patient,
said method comprising sequentially administering to the
patient a single initial dose of a VEGF antagonist, followed by
one or more secondary doses of the VEGF antagonist, followed

by one or more tertiary doses of the VEGF antagonist;

wherein each secondary dose 1s administered 2 to 4 weeks after
the immediately preceding dose; and
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wherein each tertiary dose is administered at least 8 weeks after
the immediately preceding dose;

wherein the VEGF antagonist is a VEGF receptor-based
chimeric molecule comprising (1) a VEGFRI component
comprising amino acids 27 to 129 of SEQ IDNO:2; (2) a
VEGFR2 component comprising amimno acids 130-231 of SEQ
D NO:2; and (3) a multimerization component comprising
aming acids 232-457 of SEQ [D NG:2.

Ex. 1001 at 23:1-18.

24, The dosing regimen of Claim 1 15 directed to the treatment of any type
of angiogenic eye disorder with a VEGF antagonist that has a particular amino acid
sequence.

25.  The dosing regimen of Claim 1 requires treatment of an angiogenic eye
disorder by administration of an initial dose of the claimed VEGF antagonist
followed by one or more “secondary” doses admmistered two to four weeks after
the preceding dose, and then one or more “tertiary” doses that are administered at
least erght weeks following the precedmng dose.

26.  Challenged claims 3-11 and 13 depend from Claim 1, and further lunit
the timing between dosage admunistration, the specific angiogenic eve disorder,

administration route, and dosage amount.

S
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B. {(laim 14

27, Claim 14 recites:
A method for treating an angiogenic eve disorder in a patient,
said method comprising sequentially administering to the
patient a single nittal dose of a VEGF antagomist, followed by
one or more secondary doses of the VEGF antagonist, followed

by one or more tertiary doses of the VEGF antagonist;

wherein each secondary dose 1s admumistered 2 to 4 weeks after
the immediately preceding dose; and

wherein each tertiary dose is administered at least 8 weeks after
the immediately preceding dose;

wherein the VEGF antagonist is a VEGF receptor-based
chimeric molecule comprising VEGFRIR2-FeAC1{a) encoded
by the nucleic acid sequence of SEQ 1D NO:1.

Ex. 1001 at 24:3-15.

28, The dosing regimen of Claim 14 is directed to the treatment of any type
of angiogenic eye disorder with a particalar VEGF antagonist that is encoded by the
recited nucleic acid sequence.

29.  Like Claim 1, the dosing regimen of Claim 14 requires treatment of an
angiogenic eye disorder by administration of an iitial dose of the claimed VEGF
antagonist followed by one or more “secondary” doses administered two to four
weeks after the preceding dose, and then one or more “tertiary” doses that are
administered at least eight weeks following the preceding dose.

30,  Thus, Claim 14 differs from Claim 1 only with respect to the last

10
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“wherein clause” specifying the nucleic acid sequence of SEQ ID NO:1. 1
understand that SEQ ID NO:2 1s the corresponding amino acid sequence of the
nucleic acid sequence SEQ D NO:1.

31, Challenged Claims 16-24 and 26 depend from Claim 14, and further
limit the timing between dosage administration, the specific angiogenic eye disorder,
administration route, and dosage amount.

VI. LEGAL FRAMEWORK

32, For purposes of this declaration, I have been informed by counsel for
Patent Owner about certain aspects of the law that are relevant to my analysis and
OpInIons.

33, Tunderstand from counsel for Patent Owner that patent claim terms are
construed from the vantage point of a skilled artisan to which the invention relates
at the time of the mvention (or as of the effective filing date of the patent
application).

34, T am informed by counsel that claim terms should be considered in the
context of the entire patent claim where they appear, as well as in the context of the
other claims, the spectfication, and the prosecution history of the patent at tssue
(collectively, “intrinsic evidence™), taken as a whole {as opposed to in isolation

and/or out of context).

11
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35. Tam advised by counsel that absent an explicit statement to the contrary
by the patent applicant, a patent claim term should have its full ordinary and
customary meaning and not be limited to a specific example that may appear in the
patent specification as referring to a preferred embodiment.

36. Ihave been informed that where a term has no ordinary and customary
meaning to those of ordinary skill in the prior art, one looks to the specification in
the patent.

37. 1 am advised it is only necessary to construe terms that are in
controversy, and only to the extent necessary to resolve the controversy.

VII. CLAIM CONSTRUCTION

38. I have been asked to consider the meaning of “{a] method for treating
an angiogenic eye disorder in a patient” and “tertiary dose(s)” from the perspective
of a skilled artisan as of January 13, 2011, and respond to Dr. Albini’s opinions

regarding the meaning of these terms.’

A.  *“A method for treating an angiogenic eve disorder in a patient”

39, The preamble of Claims 1 and 14 recites “[a] method for treating an

angiogenic eye disorder in a patient.” Ex. 1001 at 23:2-3, 24:3-4,

"I note that in this declaration | am specifically responding to Dr. Albini’s
opinions with respect to claim construction only. I reserve the right to provide
further opinions both with respect to claim construction and to respond to
additional statements and opinions set forth 1n Dr. Albint’s declaration if this inter
partes review 1s instituted.
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40.  Dr. Albmu states that the preamble language “method for treating”
simply means “administering a therapeutic agent to a patient.” Ex. 1002, 443, This,
however, ignores the remaining language in the preamble which specifies what is
being treated: “an anglogentc eye disorder in a patient.” No ordinartly skilled artisan
would think that this language encompasses administering the specified treatment to
a person suffering, for example, solely from arthritis. Nor would the ordmarily
skilled artisan think that the administration of an infinitesimal amount of the
specified compound is encompassed by the claim. Neither would constitute a
“method for treating an angiogenic eye disorder m a patient.” Instead, a skalled
artisan would understand the language “[a] method for treating an angiogenic eye
disorder in a patient” in the context of the "338 patent to require effectively treating
a patient’s angiogenic eye condifion.

B. “Tertiary Dose{s)”

41, Clamms 1 and 14 requires that “tertiary dose(s)” are “administered at
least 8 weeks after the immediately preceding dose.” Ex. 1001 at 23:10-11.

42, It is my opinion that “tertiary dose(s)” means “dose(s), admintstered
after the tnitial and secondary doses, that maintain(s) the efficacy gain achieved after
the nitial and secondary doses.”

43, As of the filing date, and even today, the term “tertiary dose(s)” does

not have a well-understood meaning to a skilled artisan in the fields of
i3
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ophthalmology or retina medicine outside the context of the 338 patent. In my
experience, with which Dr. Albim agrees, the term “tertiary dose(s)” 1s not typically
used by clinicians or the skilled artisan. Ex. 1002, § 41.

44, Dr. Albim states that a skilled artisan would understand the term
“tertiary dose(s)” as used in the claims of the "338 patent based solely on the
following passage from the "338 patent specification:

The terms “initial dose,” “secondary doses,” and “tertiary
doses,” refer to the temporal sequence of administration of the
VEGF antagomst. Thus, the “initial dose™ 1s the dose which 1s
administered at the beginning of the treatment regimen (also
referred to as the “baseline dose™); the “secondary doses” are
the doses which are administered after the initial dose; and the
“tertiary doses” are the doses which are admmustered atter the
secondary doses. The mitial, secondary, and tertiary doses may
all contain the same amount of VEGF antagonist, but will
generally differ from one another in terms of frequency of
administration. In certain embodiments, however, the amount
of VEGF antagonist contained in the imtial, secondary and/or
tertiary doses will vary from one another (e.g., adjusted up or
down as appropriate) during the course of treatment.

Ex. 1001 at 3:31-45.

45, Butin my view, the 338 patent specification provides more context for
the meaning of the term “tertiary dose” than the 1solated passage above. Indeed, the
’338 patent specification explains that, at the time of patent filing in January 2011,
therapies for the treatment of angiogenic eye disorders using VEGF antagonists
existed in the art. Ex. 1001 at 1:49-52. Nonetheless, the 338 patent recognized that

there remaimed a need for less frequent dosing regimens that could maintain a high
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degree of efficacy. /d. at 1: 55-59. The *338 patent successfully addressed this long-
felt need:

“The present inventors have surprisingly discovered that

beneficial therapeutic effects can be achieved m patients

suffering from angiogenic eye disorders by administering a

VEGF antagonist to a patient at a frequency of once every 8§ or

more weeks, especially when such doses are preceded by about

three doses administered to the patient at a frequency of about 2

to 4 weeks.”
/d. at 2:3-10 (emphases added).

46.  The *338 patent specification makes clear that a key benefit of the
claimed dosing regimens 18 that for “most of the course of treatment (i.e. the tertiary
doses)” patients may be treated less frequently as compared to therapies that existed
in the art (i.¢., monthly dosing). /d at 2:15-22 (emphasis added). In my opinion,
the disclosed dosing regimens were a significant advance over existing therapies
because they enabled physicians, like myself, to treat patients using less frequent
dosing, but to maintain a high degree of therapeutic efficacy.

47, Tagree with Dr. Albini that the passage at column 3, lines 31-45 quoted
above informs the temporal sequence of “initial dose,” “secondary dose” and
“tertiary dose(s).” 1 also agree that the “tertiary dose(s)” are third in the sequence of

these doses but, in my opinion, this passage does not provide any guidance as to how

to detenmine the appropriate magnitude of the “tertiary dose(s).” However, Patent
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Owner’s construction captures the full meaning of the term “tertiary dose(s)” m the
context of the spectfication.

48. T also understand that Petitioner argues, and Dr. Albini agrees, that in
the context of the 338 patent, “efficacy” “only requires that the patient exhibit a loss
of fifteen or fewer letters on the Early Treatment Diabetic Retinopathy Study
(“ETDRS”) visual acuity chart within 104 weeks of treatment initiation.” Pet. 21;
Ex. 1002, 943, AsIread the claims of the *338 patent, tn view of the specification,
this level of efficacy would not be sufficient for the dosing regimens claimed in the
"338 patent. For example, i a patient achieved a letter gain afier the mtial and
secondary doses and then declined after the tertiary dose(s) began, but nonetheless
exhibited a loss of fewer than 15 letters during the tertiary dosing, 1 would not
consider this level of efficacy to be sufficient for the dosing regimens claimed in the
"338 patent. Rather, I understand “tertiary dose(s)” to require that the efficacy gain
achieved from the nitial and secondary doses are maintained after the initial and
secondary doses. See, e.g., supra 9 45 (discussing passage 1n the specification that
“Itlhe present inventors have surprisingly discovered that beneficial therapeutic
effects can be achieved in patients suffering from angiogenic eyve disorders by
administering a VEGF antagonist to a patient at a frequency of once every 8 or more

weeks, especially when such doses are preceded by about three doses admimistered
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to the patient at a frequency of about 2 to 4 weeks.”). Thus, the claims as a whole
require effective treatment.

49.  Consequently, in my opinion, the term “tertiary dose(s),” when viewed
from the perspective of a skilled artisan in the context of the specification, medns
“dose(s), administered after the initial and secondaty doses, that maintain{s) the

efficacy gain achieved after the initial and secondary doses.™

I declare that all statements made herein of my own knowledge are true and
that all statements made on information and belief are believed to be true, and that
these staternents were made with knowledge that willful false statements and the like
so made are punishable by fine or imprisonment, or both, under section 1001 of Title

18 of the United States Code.

i e, WD

Diana V. Do, MLD.
fale Atte  California

Dated: }fﬂwﬁgu.{;f’* {3 202
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AMERICAN ACADEMY
¥ OF OPHTHALMOLOGY ®

Evaluating the Impact of Intravitreal
Aflibercept on Diabetic Retinopathy
Progression in the VIVID-DME and
VISTA-DME Studies

Pt e R i e s e

Paud Mitchell, MD, PhD,* %% Jan McAllister, MBBS, l/M ” Michael Larser )
(mwamh \mwemhp M’) fean-Francots K(m belnik, M’) Dawid S, ¢ nowr MD ' 17um1 V. Do, MD,"?
ff * Todd A, Katz, MDD, M Alvson Berliner, MI) PRI, Robers Vi, MDD, =

" Carola Merzig, MD,'® Chengxing Lu, PRI, * Frank G. Holz, MD"”

Purpose: To evaluate the impact of intravitreal aflibercept (EYLEA, Regeneron Pharmaceuticals, Tarrytown
NY} versus laser on prograssion ot diabetic retinopathy (DR) severity in Intravitreal Allibercept injectsor‘ in Vision
impairment due to DME VIVID-DME) and Study of Intravitreal Aflibercept injection in Patients with Diabetic
Macular Ederma (VISTA-DME).

Design: Secondary and expioratory analyses of 2 phase 3, randomized, controtied stugies.

Parficipants: Al patients with a baseline Diabetic Retinopathy Sevearity Scale (DRSS} score based on fundus
photograph (full analysis), patienis who progressed to profiferative DR (PDR) (safety analysis} in VIVID-DME
n = 403) and VISTA-DME (n == 459), or both.

Methods: We randomized patients with diabetic macular edema (DME) to intravitreal aflibarcept 2 mg every 4
weaeks (2g4), intravitreal aflibercept 2 mg every 8 waeks after § initial monthly doses {2g8}, or macular laser
pho toroaguia‘uor‘ at baseline and sham injections at evary visit.

Main Quicome Measures: Proportions of patients with 2-step or more and 3-step or more improvements
from baseline in DR3S score, who progressed to PDR, and who underwent panretinal photocoagulation (PRP).

Results: Among patients with an assessable baseline DRSS score, most showed moderately severe or severe
nonproliferative DR. The proportions of patients treated with 2g4, 2a8, and laser with a 2-step or more improvement in
DRSS score at week 100 were 28.3%, 32.6%, and 8.2%, respectively, in VIVID-DME and 37.0%, 37.1%, and 15.6%%,
raspectively, in VISTA-DME; the proportions with a 3-step or more improvement in DRSS score were 7.3%, 2.3%,
and 0%, respectively, and 22.7%, 19.9%, and 5.2%, respeclively. Fewer patients in the Zg4 and 2g8 groups versus
the laser group progressad 1o PDR at week 100 in VISTA-DME {1.5% and 2.2% vs. 5.3%) and VIVID-DME (3.2%
and 2.0% vs. 12.3%). Tha proportions of patients who underwent PRP were 2.8%, 0.7%, and 4.5%, respectively,
in VIVID-DME and 1.9%, 0.7%, and 5.8%, r: 2spec ctively, in VISTA-DME. The most ffe\ uent serious ocular adverss
event at week 100 was cataract {pooled intravitreal aflibercept, 1.7% of patients; laser, 3.5% of patients).

Conclusions: These analyses demonstrate the benefit of infravitreal aflibercept over laser with respect to DR
progression, suggesting a benefit on DME, and on underlying DR. Cpfithalmelogy Hetina 20718,2:583-886 © 2018
by the American Academy of Ophthalmology. This is an opsn access article undsr the CC BY-NC-NI license
thttpicreativecommons.orgllicenses/by-no-nai4.0/).

See Editorial on page 985.

Diabetic retinopathy (DR) is a progressive dysfunction of  progresses. Most vision loss associated with DR is the
the retinal vasculature resulting from chronic hyperglyce- result of DME” The estimated global prevalence of
mia.” Diabetic retinopathy has been classified into 4 stages: DME curently is approximately 21 miflion,” and this is
mild nonproliferative DR (NPDR), moderate NPDR, severe expecied to increase with the rising diabetes prevalence;
NPDRE, and proliferative DR (PDR). Typical managementof  diabetes is prm\,cred o affect nearly 600 million people
mild and moderate NPDR involves observation and worldwide by 2035.
unproved control of diabetes, whereas severe NPDR and Intravitreal asti—vascudar  endothelial growth  factor
PDR. require referral to an ophthalmologist. Treatment {(VEGE) agents (aflibercept [DYLEA, Regeneron Pharma-
aptions for DR in the absance of diabetic macular edema centicals. 'I'atrytown, NY1 and ranibizumab) are superior to
(OME) target only proliferatve i DR

Diabetic macular edema may occur at any point in the
course of DR, akthough it is more frequent as the disease
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ranibizumat given monthly, More recerntly, the National
Instituges of Health—funded Protocol T study conducied by
Retinopathy Clinical Research Network
compared intravitreal aflibercept, ranibizamab, and non-
licensed bevacizuruab head 1o he ' months, VA
gains achieved with intravitreal i, the study’s
uperior (o those
amab, ;;am Hady
0/50 or worse.” After

achieved with rasibizumab or bevac
i patients with baseline VA of 2
2 years, the visual gains achic Ved with intravitreal
aflibercept were statistically superior to those with
bevacizumab, but not ranibizumab''; however, an area
under the curve analysis showed that mean change in VA
over 2 years was greater with inwavitreal afiibercept than
with hevacizumab or ranibizumab.’

Vascular endothelial growth factor inbibition has been
shown not only to 1nflnence the course of DME
but cii‘n) w0 have a positive impact on own.}l PR
severity. ™"’ U Hereln we report on an unplanned rewo-
spective analysis of the impact of inavieal aflibercept
reatment on changes in Diabetic Retinopathy Severty Scale
{DRSS) scores, progression of DR to PDR in patients with
DME, and use of panretinal photocoagulation (PRP) in the
Intravitreal Afitbercept Injection in Vision Impairment due
o DME (VIVID-DME) and Study of Intravitreal Afli-
bercept Injection in Patients with Diabetic Macular Hdema
{VISTA- DME) studies.

Methods

Design

Study desipgn md methods have been published ¢
irized here. Both VIVIB-DME
} and VISTA-DME (o
identy NCTG1363440) were phase 3, randormized,
masked, ﬂbtl»ﬁ‘*bf}ﬂt}'ﬂﬂﬁ‘d
regiimens Df ini

o ’
double-
14&week trials comparing 2 dosing

ith lme“ for the treatment of

s i the Unites States,
Europe, Japan, a‘-m Australia and in acc (wdame with the principles
of the Decl on of Helsinkil and Infernational Conference on
Harmonis . All information presented in this study complies
with the Health Insurance Portability and Accountability Act for
United sites. Institutional review board or ethics commitiee
ipproval was obtained at each site before the studies commenced,
and all patients provided written consent.

Participants

Adult patients with d,awetes e

ment (defined a

QCT subfield fcent sickness)) were mcludeni if h‘ﬂ*

d VA (BCVA) was between 73 and 24 letters (Spellen

c—q.l alent, 20/40—20/320) in the siudy eye. Ouly 1 eve per patient
was incloded.

itus with central DME ;',nv()!ve-

Randomization and Treatment

¥

We randomized patiepts 1:i:1 1o treatmient with intraviire: i-
bercept 2.0 mg very 4 weeks (2q4), latravitreal aflibercept 2.0 mg
5 initial monthly doses (2g8}, or macular
—Jhotucrmguh'uon at baseline and sham Injections af every visit.
Eyes in the 28 group received shawm injections on nontreatment

¥

i\

VIVID-DME and VISTA-DME

visits. From week 24 onward, additional active freatment {(laser in
the intravitreal affibercept groups or intravitre ].‘m_rwpt in the
laser group) was aliowed ;f BCVA decreased be

criteria, P
fime at the in-

Quicomes
The primary efficacy end point in VIVID-DME and VISTA-DME

was the BOUVA changes from baseline in Early Treatmuent Diabetic
Retinopathy Study (ETDRS) letter scores at week 32, Resulis for
the primary end point of these studies are reported elsewhere.”
Herein, we report the proportion of eyes with 2-step or more and
3-siep or more impruvupmt i1 DRSS score al weeks 52 and 100,
he proportion of eyes in which PDR developed at weeks 52 and
100, and the proportion of eyes that underwent PRP at weeks 532
and 100, The 2-step or more improvement in DRSS scote was a
prespecified secondary end point at week 32 and an exploratory
end point at weel 100 for these studies.

We assessed central subfield thickening wsing
domain QCT every 4 weeks. and performed E]LO“ ¢
ography and color fundus photography
24, 52, and 100. Masked praders evalualn
dent reading centers. For VIVID-DME, at the Vieana
Reading Center (Vienna, Austria) eulu’ ed OCT images and
fundus images. For VISTA-DME. cliniciaps at the Duke
Reading Center (Durham, NC) essed OCT images and cli-
niciang at the Digital Angiography Reading Center (Great Neck,
NY) evaluated fundus images. Although the 2 reading centers
used similar methods, the differences in the proportions of
nages af baseline were the result of slightly
ms used by each center.

Paticnts were considered to have PDR if
score was less than 61 and there w east §
score of 61 or more. wtocoaguliation (oan
lary in the study eye within 90 days of day 1 and i
study eve were exciusion criferia for VIVID-DME and VISTA-
DME. Approximately 5% of patients demoustrated PDR at base-
line. {t was agreed by the reading centers that DRSS level 60
{which indicates prior PRP) would be used in the study,
aud therefore patients with poor PRP could sl improve on the
DRSS scale.

=9

spectral-

~

Statistical Analysis

ents incinded in the efficacy analyses are those from the full
(FAS) in both studies ME and VISTA-
cludes all randomized patien ho received any
n and nnderwen ast 1 baseline and 1 post-
sessent. We analyzed the FAS as randomized. Ia
cak u]d(my the percentage of patients with a 2-step or raore and
3-step or more improvement in DRSS score, the denominator for

as all patients in the FAS who had a baseline
easurement of DRSS score and at feast 1
ment of DRSS score; the denom
all patients in the FAS. For patien ing a
D‘{Sb score at weeks 5 d 100, we imputed missing values
uging the lag rvation carried forward methoed, in which we
used the last value before additional treatmen: for eyes that
received additional treatment. The use of these different de-
nominators is con t with the health authority submission
packages for the 2 studies. For the end point of PDR develop-
ment, we excluded wmissing and ungradable entdes for DRSS
score fromt hoth studies.

isthaseling
ator  for

Celltrion Exhibit 1014
Page 873



Ophthalmology Retina  Volume 2, Number 10, October 2018

We calculated resulls for al end points for each treatrnent group The proportion of patients with a 3-siep or more improvement
(2q4, 2¢8, and laser) for VIVID-DME and VISTA-DME. Addi-  jp DRSS score at weeks 52 and 100 was greater among the groups
tionally, given the low number of cases of incident PDR, we in- treated with intravitreal aflibercept 2g4 and 2g8 than among those

cgrated the populations from both stadies and calculated the end N

el ) ireated with laser (Fig 7). When the data from the studies
points for 2 "mhps from ‘hat mteglatm popul ation: a Dooled . o . . ) N
vt integrated, the proporttion of patients who showed a 3

=)

pq_ group compared with the laser g

are fmm thu ﬂfe opulation in == 0.0008; week 100: 15.4% vs. 3.3 ='O(’()l i
both xli)dlSSg wh;c,'\ includes all randomized patients wheo received 287, respectively, for both fime pois M Figure 3 sh)wx a

any siudy treatment. representative example of a fundus photograph from a patient
treated with intraviveal aflibercept who experienced a 2-step or
morte improvement in DRSS score at week 52.

Results

Progression to Proliferative Diabetic
Changes from Baseline in Diabetic Retinopathy Retinopathy
Severity Scale Scores

flibercept 24

Of 862 patients in the FAS, 748 (86.8%) had a baseline DRSS demonstrated POR through week and 100
score (Table 1), The proportions of DRSS images categorized as compared with patients in the laser group (Fig 4). When the data
nugradable were 23%. 28.7%. and 25.2% for the Vienna from the studies were integrated, the proportion of patients in

Reading Center and 2.6%. 0.6%, aud 2.0% for the Digital whom PDR developed was smaller in the pooled intravitreal
giography Reading Center for the laser, 2g4. and 298 groups, aflibercept gr(u.) comparted with the laser group {week 52: 1.7%

respectively. vs. 7.0%., P = 0.0002; week 1{0: 2.2% vs. 9.1%., P < (.0001;
A greater proportion of patients treated with inwaviveal affi- n = 578 and 287, respectively, for both time points).
bercept (both 2g4 and 2¢8) in both VIVID-DME and VISTA-DME Fipally, the proportion of patients treated with inwaviteal afli-

4
=8

demonstrated a 2-step or more improvement in DRSS so
wu:k& 52 and ALO wmpcuud with labm'—-fm ed pa

bercept 24 and 2g8 verses laser who received PRP through weeks
52 and 100 was smaller than the proponion of laser-ireated patients
who received PRP (F . Whea we m'cmitm the data from the
studies, the proportion of patieats who
was smaller in the pooled iatravitreal aflibercept group
OﬁOv';weeh JU() with the laser group {week 52: 0.9% vs. 3.5%, F = §4.0099;
= 578 and 237, respectively, for week 100 1.6% vs. 4.9%, P = (.0064; n 578 and 287,
respectively, for both time peints). Not all cases of PDR led to

greater i the pooled i
the laser group (weelk
34.9% vs. 13.0%, P -

bath time poiants}).

Table 1. Baseline Diabetic Retinopathy Severity Scale Scares in VIVID-DME and VISTA-DME

VIVID-DME VISTA-DME

Inzra
Aflibercept 2 mg

Diabetic Intravi ne:.-,
Retinopathy i

(n = [54)

None 10 O 1 {0.6)
Mild to moderate NPDR 20 i{C.8) 3{(1.9
35 2 (L.5) 1¢ 5{3.2}
43 34(27.3) 28 ( 60 {39.0}
Moderarely 47 24 (18.2) 26 {i6.9)
severe/severe NPDR 53 35 (26.5) 42 {27.3)
h oderarefhigh- 61 (C.8) 2 1 {0.6} 2.3}
advanced FDR 65 G 2 10 (6.5} 3 (33)
71 0 1 {08} 1(0.7)
75 8] [y 1 {0.6) Q
Cannot grade Py 33(25) 39 {287 344252} 4426} 1{0.6) 3(2.8)

NPDR =

intravit
Macular

flibercept Injection m Vision

fmpaimm

Full analys

bercept Iy
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VIVID-DME and VIST

VVID-DME

B oo

PRP: it is possible that PRP was administered at time points other
than the DRSS reading time points, leading to the different
proportions seen in Figures 4 and 5.

Safety

The tncidence of adverse events related to the progression of DR
was low. The proportions of patieats who underwent vitrectomy in

Patlents (%}

VNID-DME VISTA-DME

Woek &2

howing the proportion of patients with

v in the full analysis set (FAS) whohad »

score were included.

> oF wote lwprovement in Diabetic Revin
3 Q\’&l{lldblﬁ me.

4 weeks {294). n

faser, 0 = 132; 2 mg every 4 weeks {2gd), 0 =

VIVID-DME VISTA-DME

Waek 100

e [0

lLaser

everity Scate {DRSS) seore
71]'

smonthly ¢

For snalysis

NE eV

the laser, intravitteal aflibercept 24, and intravitreal

aftibercept
2¢8 treatment groups were (%, 0.7%, and (%, respectively, in
VIVID-DME and .6%. 1.9%. and 0.77%, respectively, in VISTA-

DME. The proportions of patients in the intravitreal
aflibercept 2q4, and intravitreal aflibercept 2g8 treatment groups in
whom vitreous hemorthage developed through week 100 were
4.5%, 2.9%, aud 3.0%, respectively, o VIVHI-DME and 9.1%,
"%, and 2.0%, respectively, in VISTA-DME.

VIVID-DME

5 2 mg every 8 weeks aiter 3§
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examples of fundus photographs fromy an fuia-
patizns from VEVID-DME wha i }a
: improvemens it Diabetic Refinopadhy Severity Scale
e 4 A at bassline aond (1Y an weiek 52,

Discussion

These analyses evaluated the bmpact of intravitreal afli-
bercept on DR in patients with DME entolled in the VIVID-
DME and VISTA-DME pials. Compuared with laser, the
proportinn of patents in the intravitreal aflibercept groups
who achieved a Z-step of more and 3-step or more
wnprovement in DRSS score was greater, and the proportion
of patients in whom PDR developed, who were treated with
PRE, or bath was smaller, These results were seen in both
the 2g4 and 28 freatment groups, suggesting that axedoced
number of omaviteal aflibercept lujecions does not
decrease the frestiment benctit provided.

992

Volume 2, Number 10, October 2018

The Diabetic Retinopathy Clinical Research Network
Proticol § study demonstrated that, in eyes with PDR,
ranibizimab 0.5 mg administered as neaded was noninferior
e PRP with respect to BCVA outcomes at 2 vears, and the
cumulative benefit of amibiznmab overthe study pertod was
suyperior to PRE In the Chimeal Efficacy of travitrea
Aflibercept versus Pamvetimal Photocvagulation for Rest
Comected Visual Acuiry in Patients with Profiferattye
Diabetic Retinopathy at 52 weeks (CLARITY) study,
intravigeal aflibercept administered as needed {after 3
nidal monthly doges) was noninferior and superior o
PRP in terms of mean change fn BCVA ar 52 weeks.™™
The Diabetic Aat~VEGE study compared rapibizumab
0.3-mg monotherapy with combination ranibizumab plus
rargeted retinal photocoagulation and found no differences
Between groups In visoal improvement or decreases in
central rednal thickness (Brown DM et al. Unpublished
ahservations, 30153 These studies suggest a heneficiad of-
fect of anti-VEGF on the uadeclying ditfuse DR in eves with
DME, which also was seen in the current snalyses.

The VIVID-DME and VISTA-BME taals were the Brst
anti-VEGE studies 1o examine the improvement of DR as «
prespecified end point; howsver, progression of DR has been
evaluated in other studies. The A Study of Ranibizpmab
Injection in Subjects With Clinically Significant Maonlar
Edema (ME) With Center Involvement Secondary 1o Diahetes
Mellines (RISE) and A Study of Runibizomah Injection in
Subjects With Chinfeally Significant Macular Edema (ME)
With Center Involvement Secondary to Dishetes Mellitus
{RIDE} studies found a wend similar to those seen in VIVID-
OME and VISTA-DME, with a geater proportion of
rambizunab-neated patients expetanciag 4 2-step or mone ot
J-step or maore improvement int DRES seore compared. with
sham-meated paticats aod a simaller proportion ia whom PDR
developed or whe underwent PRP. " However, the results in
RISE and RIDE were achieved with mouthly iajections of
ranibizumab (median of 24 injections over 2 veurs),
eas in the 2qR group of VIVID-DME and VISTA-
DME, the rotal aumber of ingeetions received from haseline
w0 week 100 was lower {inean, 13.5 infections in VISTA and
13.6 injections in VIVID over 2 years™). Additionally, the
distribution of baseline DRSS scores was ditferent fn RISE
and RIDE compared with VIVID-DME and VISTA-DME.
In RISE and RIDE, the distibution of patients with wild w
noderate NPOR, moderately severe fo severe NPDR, and
PDR was roughly squal (approxioitely one thicd of patients
in each group).”” In VIVID-DME and VISTA-DME, nearly
half of patients demanstrated moderately severe to severe
DR ar baseline, and less than 10% demonstrated PDR
Uabda 1

The Dithetic Retinopathy Clinical Research Network
conducted an exploratory analysis. of the Protocol I study to
evaluate the effects of intravitreal ranibizumab or tdamein-
olone on the progression of DR, which was defined as (13
wamening fram ne PDR to PDR, ) worsening of 2 or mare
severity levels on reading center assessment of fundus
photegraplis in eyes without PDR at baseling, {3) having
PRP. (4} having wvitreous hemoin or (3} weyaiong vit-
rectomy Ffor freatment of PDR. Inuaviveal ranibizomab was
associated with a reduced sk of DR worsening iy eyves with
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Patlents (%)

|

VIVID-DME

VISTA-DME

Weak 52

8 cas
rtion of patients in whom prolite
abetic Retire

R development was defined 5s patients with baseline Di

very 4 weeks
= {52

or without PDR, and intravitreal triamcinclone was associ-

ated with  reduced rsk of PDR worsening.
A post hoe apalysis of the Protoco]l T study evaluated the

proportios of patieats with DR improvement at 3

and 2
years and the cumulatve probabilities for DR worsening
through 2 vears without adjustment for multiple outcomes.
Io eyes with NPDR at baseline, ant-VEGF treauuent
resulied in improvement in DR severity for 22.1% to 37.7%

14+
i2
10 -
&
HE
Z‘E
E
:
B g

VIVID-DME VISTA-DME

.

g
3

B oas

Figure 5. Bar graph showing the proportion of patients wheo underwent panretingl Jaser photocosg

myg every 4 weeks {264}, 1= 136; 2 mg every 8 weeks after 5 initial monthly doses (2q8), n =1

8 208

VIID-DME { VISTA-DME

[77 Laser

1) developed, saf borh studies,
of less than 61 and ar lesst 1 postbaseline DRSS

8), n= 135

erinopathy (F
ale (D

2 mg every 8 weeks

initial anthlv dase

at year 1 and 22.1% to 31.0% at vear 2; less improvement
s shserved with bevacizumab compared with intravitreal
aflibercept or ranibin Among eyes with PDR at
baseline, intravitreal aflibercept was associated with more
DR improvement at 1 and 2 years. Use of all 3 anui-VEGF
agents was associated with low rates of DR worsening.'”
To the ORS, 1 eye of each patient was assigned to
carly photocoagulation, whereas the other was assigned to

YIVID-DME

Weak 100
i
1

B 2ok {1 Lasar
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deferred photocoagulatdon, alowing observation of the
natoral course of DR in the imitially vuireated eye. T‘qe
proportions of eyes with progression to PDR were 22,
40.2%, and 34" 0, at 1, 3, and 3 vears of follow- up.
respecively. " These proporrions are substantially highe
than the propurtions of patients in whora PDR developed,
who uaderwent PRP, or both i any of the weatoest
eroups of VIVID-DME and VISTA-DME. The lower rates
seen 1o the curcent studies roay be the result of temporal
improvements in giycemic control made possible by ad-
vances in diabetes treatment over the last 23 years, shown to
reduce progression of DR. 2 Mean baseline hemoglobin
Ale levels for pa:ienm in VIVID-DME and VISTA-DME
ranged from 7.6% to 7.9% and did not change over the
course of the study; in contrast, 42 (% of patients enrolled
i the ETDRS before 1983 had a baseline hemoglobin Alc
of 10% or mor

The cumrent ;malysic has some hmutations. The relative
infrequency of DRSS measurements {(at baseline, weeks 24,
52, 72 {VISTA-DME] or 76 [VIVID-DME]L and 100)
means that it is possible that there are patents in any
treatment group who did progress to PDR, but that this
resolved spontaneously during continued reatment and was
not captured. Additionally, investigators administered PRP
at their discretion, a clinical decision that likely was driven
by multiple factors. There was no specific guidance indi-
cating when FRP should be performed, and therefore some
investigators may have chosen to wait for high-risk PDR 10
develop. Others may have deferred PRE because of the
expectation of 2 pusn;va weaiment effect on the condition.
Finally, images for the 2 studies were graded by 2 different
readiog centers. The reading centers used different cri ¢l
grade irnages; however, both approaches are considered
valid per the ETDRS DRSS protocol. The overalt similarity
of the results between the 2 studies sugpests that the
different grading critenia did sot impact the outcomes.

In conclusion, these apalyses through week [00
demonstrated the benefits of intravitreal aflibercept over
laser in rerms of DR progression, improvement, and out-
comes, suggesting that intravitreal afiibercept has a benefi-
cial impact not only on localized DME, but also on the
underlying DR.

Acknewledgments. The avthors wish to thank the Vienna
Reading Center, Vienna, Austoa; the Duke Reading Center,
Durham, North Caroling; and the Digifal Angiography Reading
Center, Great Neck, New York.
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Pictures & Perspectives

Laser Poinder Macitopathy

An Llevesr ohi Cancasian boy was teferred for loss of vigion for 1 year conceming for inheriied retinal dystophy. Bestcorrected visnal
aeuily w ¥in the right eyve and 20730 in the left. Neo family history of eady vision foss was poted. Anterior segment exaninaiion was
waresark Able. Dilated fundus examinaton showed irrepular aveas of foveal strophy in both eyes. OCT sho
arez 6f photoreceptonr loss subloveadly in the left eye und parafoveally fe the vight eve. Upon forther gueéstioning. hie adm)Ls that before
naticing the viston changes 8 friend had shined a Jaser poiater in his eyes for a profonged peviod of time.
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Prevention of Experimental Choroidal
Neovascularization and Resolution of Active Lesions
by VEGF Trap in Nonhuman Primates

T. Michael Novk, MD, MS; Richard R. Dubielzig, DVM; Brian j. Chri
rgiai Cao, MD, PRD; Edward P. Zimmer,

Jacqueline M. Miller, BS; Jis

Sbjective: To evaluate the efficacy of systernic and in-
travitreous administration of VEGF Trap {(aflibercept) in
a nonhuman privaate model of choroidal neovascular-
ization (CNV).

Methods: VEGE Trap treatment on laser-induced CNV
was evaluated in 48 adult cynomolgus monkeys. in the
prevention arms of the stady, VEGE Trap was admiuis-
tered by intravenous injection (3 or 10 mg/kg weekly)
or Wtravitreous injection {30, 250, or 300 pg/eve every
2 weeks) beginning before laser injury. In the treatiment
arm, a single turavitreous mjection (300 ng) was given
2 weeks following laser injury. Laser-induced lesions were
scored from grade 1 {(no hyperfluorescence) to grade 4
(elirdcally relevant leakage). Representative lesious were
evaluated histologically.

Reswlts: Grade 4 leakage developed at 32.4% and 45.4%
of the laser sites in animals recetving intravitreous or in-
travenous administration of placebo at 2 weeks follow-
ing faser injuyy, respectively. Tn contrast, the develop-
ment of grade 4 lestons was completely or nearly
completely prevented in all groups receiving intrave-

nous or intravitreous injections of VEGE Trap. A single
jntravitreous irjection of VEGE Trap (300 pg) adminis-
tered following the development of CNV reduced the fee-
quency of grade 4 lesions from 44.4% to 0% within 14
days of rearment. Intravitreous VEGF Tyap was well tol-
erated with either no or only mild ccular infavumnaton.
Histological evaluati ed scores for
phologic features of tissue profiferation in the VEGF Trap
prevention groups.

Conclusions: VEGYF Trap prevented the development
of clinically relevane CNV leakage when adyoimistered at
the lowest doses tested. Moreover, a single intravitrecus
injection induced inhibition of active CNV leakage.

Climiea! Relovamnce: The animal model used in this study
has an established track record as a predictor of phar-
macologic efficacy of antineovascular drugs in humans
having the neovascular, or wet, form of age-related macu-
far degeneration,

Arch Ophthalmol. 2011;129(8):1042-1052

GE-RELATED M
geueration (AMD) is a
feading cause of blind-
ness whose ncidence is

ACULAR DE-

protocols developed as part of the Macu-
lar Photocoagnlation Study and related
subseguent studies,*® Alihough the treat-
rent was effective at slowing the progres-

Author Affiliations:

Research Laboratories (CORL)
(Drs Nork, Dubielzig, and

and Ms J. M. £
Wisconsin; and Regeneron
3, fng,

Tarrytown, New Yor}
Zimuner, and Wiegand).

Phann

{Drs Cao,

fikely te increase as the
population ages.' The great majority of in-
dividuals with AMD have the dry {orm,
which is characterized by atrophic degen-
eration of the retinal pigment epithelium
with secondary (and often gradual) dam-
age to the photoreceptors. However, 80%
to 90% of patients with AMD who de-
velop severe vision loss have the wet (neo-
vascular) form.? which occurs when ab-
normal new blood vessels originating from
the choroid grow through the Bruch yoem-
brane jnto the subretinal or intvaretinal
space. This chorotdal neovascularization
{CNV} was formerly treated with ther-
mal laser photocoagulation according to

sion of the disease, it seldom resulted in
improved vision because the thermal la-
ser also irreversibly damaged the overly-
ing retina. The patients were often left with
central scotomas from the treatment it-
self. Since then, drogs such as pegap-
tanib sodium {(Macugen) and ranibi-
zumab (Lucentis) have been developed for
human use; these work by inhibiting vas-
cular endothelial growth factor (VEGF).

'EGF Trap is & potent VEGF inhibi-
tor comprising ligand-binding portions of
buman VEGF receptor 1 (VEGFRD and
VEGFR2 fused to the Fc segment of hu-
man [gG1 (Figure ¥1).° VEGF Trap binds
and neutralizes multiple isoforms of
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VEGF-A (dissociation constant of approximately [pM)
as well as the related angiogenic factor placental growth
factor (PIGE) (d'%.s\)(.mtmr-. constant of approximately
40pM). An intravenous formulation of VEGF Trap, ge-
nerically known as aflibercept, 1 being developed for oun-
cology: this formulation is hyperosmotic and diluted prior
to intravenons infusion. VEGF Trap-Eye, known generi-
cally as allibercept ophthalmic solution, s an iso-
osmotic, ultrapurified formulation of VEGF Trap for in-
travitreous injection, Phase 3 studies of VEGF Trap-Eye
in patients with neovascular AMD and retinal vein oc-
clusion are currenty in progress.

The purposes of this study were to evalnate the effi
cacy of systemic and intravireous administtation of \/lﬁG
Trap in a primate model of CNV and to evaluate histo-
logical changes associated with the angiographic im-
provernents observed. This study was completed prior
to initiating the human clinical trial program for VEGF
Trap-Eye.

LASER INDUCTION OF CNV

The effect of VEGF Trap treatment on laser-induced CNV was
evaluated in cynomolgus monkeys (1.8-2.7 kg at initiation of
dosing) nsing a woditication™ of a model of CNV developed
by Ryan’! and Chicma and Ryan.* All of the experimental meth-
ods and technigues adhered 1o the Association for Researchin
Vision and Ophthalmology Statement for the Use of Animals
in Ophthalmic and Vision Research and were approved by our
institutional animal care and use comumnitiee 5 Were anes-
thetized ‘*'ii"\ ketamine hydrochloride and xylazine hydrochlo-
ride. A 532-nm diode laser {Qculigh: GL: Iridex Corp, Moun-

- At

VEGFRY

VEGF Trap

Figure 1. VEGF Tr;
domains 2 and 3 of
and 2 (VEGFR1 a respe five
human 961, Rcwmbsnam \IEGI' Trap is pri ad in Chinese hamster ovary
cells, has a protein molecular weight of 97 kDa, and is approximately 15%
glycosylated to yield a total motecular weight of 115 kDa.

growth fa
fached 1o the |

fused ina velume of 4 10 5
utes. Control animals rec
or biweekly intravitreons injections (30 ul) of plac
prising the appropriate veh clutions according 16 the same
schedule as for cotresponding VEGFE Trap-treated groups.

In the treatment study, a single intravitreous injection of
VEGF Trap (500 pg) was given 15 days tollowing laser injury,
atwhich time active CNV had a 1P1dv formed. Y..ir:h of the ex-

5 mi/kg of body weight over %O nrin-
red weekly intravenous m

tain View, California) with a table monoted slilamp adapter perintental and control groups comprised 6 animals, includ-
was used to create small {75-pm diameter), intense laser spots ing 3 males and 3 females; both eyes were treated identically
of 0. 1-second duration: that were applied to 9 aveas of the macuaia (Fable 1).

ofeach eye. Initially, the power setting was 500 mW for all spots

except the one jast temporal 1o the i'ove*a which was treated INTRAVITREQUS INJECTIONS

with 400 mW_ I no hemorthage occurred at a given spot, a sec-

ond spot was placed a nt to it using a laser intensity of 150 Anirpals were a ith ketamine and xy and the

mW greater than the initial burn. The development of nctive
CNV lesions was assessed by 5i'101'esrci'1 ng ography(
hefore injury and 15, 20, md i
NV lesions were graded by a
the following scale: grade 1, no hy],uﬂ-.l rescence; gmde 2, by-
petflucrescence, without leakage; grade 3, hyperilncrescence
early or widtransit, and late leakage; and grade 4, bright hy-
perfluorescens mrly or midiransii, with lale leakage extend-
ing beyend the borders of the laser spot.

TREATMENT PARADIGMS

In the prevention sll'ﬂlua VEGF Trap was administered by in-
ravenous injection (3 or 10 mg/kyg of body weight weddy) 0*
intravitreons injection (50, 230, ot 500 ngley
beginning approximately 1 week before laser ;
fravitreous injection, VEGE Trap wasi’nrmu]a in l\)m’v{ S0
dinm phosphate, 135mM sodium chioride, and 0.1% polyeth-
viene glycol 3350 (pH 6.25) and injected through a 30-gauge
sterile needle in a volume of 50 nL (300 or 50 pg) usinga 1-mL
tuberculin 5vr‘mge or 25 pi ( gy using a 0.3-mb syringe.
VEGF Trap for intravensus injection was formmlated in 5mM
sodium phm \ht:, SmM sodinm citrate, J00mM sodium chio-
se, and 0.1% polysorbate 20 (pH 6.0) and it

eves were instilled with 0.3% proparacaine hvd“m,n]omi“
cleaned with 2.5% povidone-iodine, and rinsed with sterile sa-
line. Immediately following each injection, a single topical dose
of tobramycin and dexamethasone (Tobradex) ointment was
applied 1o the eye. No systemic antibiotics were nsed. The left
and right eyes of each avinal received the same dose of either
VEGF Trap or placebo {as opposed t0 a study design that used
the fellow eye as the control) to eliminate the possibility of a
systemic etfect on the control eye.

OPHTHALMIC EXAMINATIONS

-
(&)

Daily cage-side ohservations were performed on all anima
monitor for clinical signs of poor health, including any o
abnormalities. Animals also underwent clinical ophthalmic ex-
aminations before the initiation of treatment and on postlaser
days 7, 21, and 32 (inravitrecus prewmiou groups) and days
9,23, and 33 (intravenous prevention groups and intravitreons
treatment group, excluding day 9). The anterior portion of each
eye was viewed using a hmmh-.?]d slitlamp biomicroscope, and
the ocular fundus was viewed with an indirect ophﬁ‘"lm(}«
scope. Jotra ar pressure was monitored. Fundus phote-
graphs were taken on the day of laser treatment (foliowing laser

injury) and approximately 4 weeks later, preceding the final FA.

=1
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Trap treatraent arms.
inistered every other week for
received a single dose of VEGF Trap foliowing the estabiishmem of ac

Posilaser Day

Figure 2. Timatiae for dosing
ang v relative 1o faser photoce

Anterior chamber and vitreous cell scores were det
mined for right and letft eyes using a slitlamp biomicroscope
follows ol O mdlcziu:, no cells observed; ascore of 0.5+
single field of focused beam; a score of 14, 5 to

ve grad» 4 lesions

Tabla 1 Emﬁ;} Designation and Doge Levals
Animals] Rd.
: i Bose
Group? Maie Femats fuse Yolume Cougentration; ma/mi
Intravanous prevantion
Placeby 3 3 TEmlkY 0
3 3 4,35 mbAky 6.6
3 % 478 mbikg 289
E"w‘ prevsntion
Placeba 3 i 208 mLigve ¢
Sitjigreve/dose 3 & 3:05 mb/eve 1
250 Hgieye/doss 3 3 Q02N mliey 10
506 pudeye/dose 3 3 08 mldeye 10
freous fréatmaat
Single doge of 560 pafye 3 3 G0F mbies i
{intravennug and infrav g the sarme regimens as treated animals in the

istered weekly for a total of € doses, and
1 wesk before laser injury. in th study, animais
wmg faser injury. Seg Figure 2 for g schedule

1

All test results are exact because of the small sample siz
All statistical tests were conducted at the 5% level.

HISTOLOGICAL ASSESSMENT

ingravenous g ¥ il -

prevention & E s LS oA OF CNV LESIONS

intrgvitrenus Y% 7 . ) X

prevention X R X N vmals were killed on p0~- laser day 33 (intravitreous preven-

rteavirous - } tion groups) or day 35 {intravenous prevention groups and

tremiment A~ ¥ x4 X intravitreous treatment group) and the apper body was per-
; : e ooy fused through the aorta {descending clamped) with hali-
- -5 0 5 10 15 2 5 3 35

strength Karnovsky fixative. The eyes were removed, post-
fixed for 2 1o 3 days in half-strength Karnovsky fixative, and
then stored in formalin until processed.
Oneeye fr')m each animal in the intravitreous placebo, VEGE
Trap (500 ug} prevention, and VEGF Trap treatment groups
was aw‘ctuikr histopathological e "'lua tion. The selected eyes
WETE TEPT tative and comprised ap mately half of the
ade 4 lesions for each of the groups. bn of tissue contain-
ing 1 or 2 lesion sites were embedded in plastic. Sec\jon« Zum
thick were taken at 30-pum .

gr

W

25 field of focused bearn: a score of 2+, 25 1o iesion. The sections were stained with lulu-x.l ne bluc and the
50 cells per single field of focused beam; a score of 3+, 50 106 saruple with the most robust lesion was designated as the cen-
100 cells per single field of focused beam; and a score of 4+, tral cur. This section was then evaluated by an observ, 3

more than 100 cells per single field of focused beant. Scores

masked 10 the treatmment condition.

from both eyes were averaged per animal. Means and standard . A tx‘ssug proliferation SCOTE Was calculated for o ¢ esion
deviarions are based on 6 animals per gronp. Figure 2 shows based on 3 criteria: the size of the spindle cell mohter ive le-

the timing of dosing, FA, o-,nih.xlmh examinations, and pec-
TOPSY T “ela tive 1o the day of laser treatment for each of the 3 treat-
ment anms.

STATISTICAL ANALYSIS
OF LASER LESION GRADES
For each of the 3 postlaser angiography intervals {days 15, 20,
and 29), the proportions ade 4 counts were dichotomiz
to 1 and 0 and the Cochran-Armitage trend test was applied to
tie intravenous preveution and infravitreons preveotion groups
separately. Fisher exact tests were also conducted for group com-
sonis between treated groups and the control gronp.

For the infravitreous treatmuent group and the intravitre-
ous prevention placebo group, data from day 15 were treated
s baseline data and were subtracied from the data on days 20
and 29. The diffevence was then analyzed for days 20 and 29

separately using Wilcoxon signed rank test.

sion, the extent of new blood vessel proliferation in the sub-
vetinal space, and the elevation of the retina above the chorio-
capillaris QFagum 3). Each nieasure was graded from O to 3

with 0 indicating not present. The total tissue profiferation sc
comprises the sum of each of the described measures for each
laser lesion site.

INFLAMMATORY RESPONSE

Intravitreous administration of the VEGF Trap placebo
control article was well tolerated, with 0.5 + vitrecus cells
seen in 1 of & autmals i this group. No antertor cham-
ber cells were detected at the designated examination times
in animals receiving intravitrecus injections of placebo
(Fable 2).
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latravitreous admirdstration of the VEGE Trap test ma-
terial at all dose levels resulted in no (0) or mild (0.5+ to
{4 toflasunatory cell scores i the antedior chamber or
vitreous, During the course of the study, trace (0.5+) lev-
els of anterior charaber cells were seen i 4 of 6 antmals in
the mid-dose group (250 pg/eye/dose) and 3 of 6 animals
in the high-dose group (300 ngleye/dose) inthe nultiple
(biweekly} intravitreous dose prevention experiment and
in 1 of 6 animals in the single intravitreous dose treatment
study (300 pg/eye following CNV tormation). Vitreous cell
scorves were also mild {0.5+ to 1+) inall of the groups that
underwert ravireous injection of VEGE Trap, but vit-
reous cells were more frequent and detected in all animals
in these groups at some time during the study. This find-
ing was not unexpected, because inflammatory cells are much
slower to enter and clear from the more viscous vitreous
gel than the aqueous humor. These results are surmna-
rized in Table 2. At no time or dose did the mean cell in-
amumatory score exceed T+ inany eye. Ocular exami-
nations were performed approximately 2 weeks folfowing
fnjections in the turavigreous prevention study, so early
transient inflammation may have been missed. However,
the antinals in the intravitreous treatiment group were ex-
amined 8 days after injection and only mild iuflammation
was observed (on study day 23) {Table 2). No animals
showed gross evidence of ocular or systeric toxic effects
based on daily cage-side inspections. There were no sig-
rificant effects on turaoccular pressure beyond a transient
elevation in all groups immediately following intravitre-
ous njection.

Intravenous adrsinistration of VEGY Trap placebo o
VEGF Trap at a low or high dose produced no detect-
able anterior chamber or vitreous cells.

No evidence of a retinal inflammatory response {eg,
perivascular sheathing, retinal thickendng, optc nerve
swelling, or retinal vascular leakage) was found on color
tundus photography or FA @ auy of the animals,

FLUORESCEIN ANGIOGRAMS

Of the 4 grades assigned to the laser treatiment spots, grade
4 (bright bypertinorescence early or midransit, with late
leakage extending beyond the borders of the laser spot)
corresponds to clinically significantleakage. Grade 4 le-
sions are thought to reflect the presence of new choroi-
dal vessels that either have grown beyond the laser treat-
ment spot or ate leaking so intensely that the Huorescein
dye has spread markedly away from the vessels. The re-
sults with respect to grade 4 leakage for all groups are
shown in Table 3. The average number of grade 4 le-
sions in the turavitteous placebo group ranged from
26.9% to 32.4% during the times evaluated {(postlaser days
15, 20, and 29), while 45.4% t0 50.0% of the laser treat-
ment areas show grade 4 leakage in the intravenous pla-
cebo group. The mean percentage of grade 4 lesions in
the coutrol groups was similar to that which has been
reported by others using this animal model of CNY 10812
By contrast, all of the VEGF Trap prevention groups
showed marked reduction or complete absence of grade
4 lesions, irrespective of dose (Figuere 4 and Figure 8).
Fable 4 shows the distribution of all leston grades on
day 29 for the prevention groups.

/8 SC
stained with toluidine tive; scale bar=25C pmj. A, Cho
1. A scare of 0 indic ne; 1, smait, tocal; 2, once the retinai
s, and 3, twice the retinat thickne uss. B, Choroidal
(red}. A score of § indicates none; 1, sin
13, multipie vessels extendin

ness 1af elevation {disiance betwe
ates none, 1, less than 0.2 times the relinal thickness; 2, less than 9.4
times the retinal thickness; and 3, tess than 0.8 times the retinal thickness.

idal fibroplasia

In the VEGT Trap treatuent group (single intraviire-
ous injection of VEGF Trap administered on postlaser
day 15), 44.4% of laser treatment spots exhibited grade
4 leakage on day 13, similar to the percentage of grade 4
spots in the 2 placebo control groups. However, by post-
laser day 20 (5 days {ellowing intravitreous administra-
tion of VEGF Trap), only 1.9% of the spots were grade
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Table 2. inliammatory Besponss?
Seare, Mean (8030
Brotp : Anterior Lhamber Galls Yitrsous falis
iravegaus prevantion Baya D23 Hayas Days iy 23 Rayi 33
g a i 0 a
G 4 i 9 i
6 a i 9 a
Dayi7 [y 29 Day a2 Bay 7 Dayi3e
Piaceha ¢ 2 g 605 QotEh
50 igleveidase 0 3 g G S
250 Lin/eye/doss G3 0044013 dos 6651002 i o
506 pudeye/dose Y QITHRE) GE8 {01 R340 43
fairavitreous et HRYERR] RV
Siigiednge of 508 ke 056 {2

#The da
b
5to 25 ce

the davs foliowing ias
from 0 1o 4 based
9 95 1o A3

oy

Trap reduced proliferative responses of the retina to la-
Tablad. Mesn Percentages ot Grae 4 Lesians by Gmup ser injury, part ICLA&l!Y necovascular pr oliferation.
When VEGE Trap administration was begun prior (o
firade 4 Lesions, Mean %5 faser injury (prevention}, choroidal fibro pkl:,ia ﬁild reti-
Sroup Dayis. . Dayzo o Dayze : naj clevatdon scores as well as CNV sCoTes wWere all sig-
R nificantly lower in VEGF Trap—{réatoeci animals Vrélauve
Siicabi 45 wh 454 to placebo controls (Tabie 5 and Figere $). When 2
gidase e e nigs single injection of VEGT Trap was given after grade 4 le-
fugidose e o gt stons had developed, there was also a trend toward de-
Uz preven creased CNV, but mean scores for fibroplasia and reti-
Pgacleh“)‘ Az4 41 \53 %9 nal elevation were not significantly different from controls
‘“ﬁ;‘gﬁ;‘;e g gbg g(g (Table 5 aud Figure 14).
0 iyl dose 4% e 58"
ltiviraous frestinunt
Sinole fings of 500 ik 444 1t a8

it group are shown

aser days).

n days 15, 20, and 29
gtrer‘-m

BACKGROUND

Wers <\,3
CSignifi
{intravenn

lmportant advances were made in the treatment of
AMD by the application of drugs that act to destroy
and/or prevent formation of the new blood vessels. The
first of these to be approved for human use was photo-
dynamic therapy using the photosensitizing dye verte-
portin (Visudyne; Novartis, Basel, Switzerland) admin-
istered intravenously followed by exposure of the TNV
mgféi !;[»“s[:o:d . to 68%-mu low-energy laser. Photodynamic therapy
01, greatly reduced direct retinal damage from prior ther-
mal laser therapy. However, thete were problems with
recurrence, and patients continued to have a decline in
o0 over time, ™
I‘gilowirg the development of photodynamic therapy,

roup

(1-sided P < 04} ¢ treatment group
{intravenous plevenno-' or intravitreous pravention} from the relevant controi
group using Fisher exact test

& Pyalues for trel or

:oup rd m*rdvnr%us atin
ificant decreass in grade 4 lesions on day 20 (1-sidad P
oxon signed rank test for comparison between the itreous
and intravitreous treatment group showed a
am decreass in grade 4 lasions on day 29 (1-sided P < 003)

4; no spots were grade 4 at day 29 (Table 3, Figure 8,
and Figere ¥). When all lesion grades were compared,
there was a marked shift from mostly grades 4 and 3 in
the day 15 {pretreatment) angiograms to mostly grades
Zand 1 in the day 29 angiograms (Figure 8).

RETINAL HISTOLOGICAL EVALUATION

a new family of drugs that act to inhi bit the cytokine
VEGE-A was developed VEGF-A has heen implicated ¢
a causal factor in the development of the wet form of AMD
as well as other ocular vascular diseases characterized by
pathological neovascularization and vascular leak and/or
edema. A mumber of strategies are being developed to in-
hibit VEGEF-A cigraling yin these conditions, including ap-

plication of antibodies to VEGF-A or the VEGF recep-
tors, VEGE-hinding aptamers, and small interfering RNAs

and treatment with kinase inhibitors. The first of these

Consonant with the FA findings, histological evalua-
tion revealed that intravitreous administration of VEGF
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Piacebe

58 ug/Dose

500 ug/Cose

Figure 4. n : /, Show
aqirals in the shows grade 4

deses of 50 pg/eve and 500 ug/eye show no grade 4 Isakage in any laser treatmsnt areas at any of the 3 times.

to be approved for human use was pegaptanib (Macu-
gen), an RINA aptamer directed against the VEGF-A 163
iseforme. '™ nhibition of VEGE-A 163 was shown te slow
the progression of vision loss in wet AMD but did little
to reverse viston loss. More receuntly, intravitrecus ad-
ministration of ranibizumab (Lucentis) has been ap-
proved for the earment of AMD. Ranibizumab is a hu-
manized monoclonal antibody Fab fragment that is
directed against all woforms of VEGF-A. 1t has largely
replaced pegaptanib in chiuical practice following 2 large,
clinical, phase 3 trials (Minimally Classic/Occult Trial of
the Anti-VEGE Antibody Raothizamab in the Treat-
ment of Neovascular AMD [MARINAJY and Anti-
VEGF Antibody for the Treatment of Predominantly Clas-
sic Choroidal Neovascularization in AMD [ANCHOR] )
showing that 94% to 96% of patients receiving 0.5 mg of
raribizumab monthly lost fewer than 15 letters of visual
acuity and 34% to 40% actually gained 15 letters. The
related drug bevacizamab (Avasiin), a humauoized whole
Ig(1 antibody approved for oncology, is also used off la-

Day 29

ninit

as the animals in the grougs receiving

bel by clinicians.? Despite these advances, the current
treatment of choice for AMD (either ranibizumab or be-
vacizomah) requires repeated jutravitreous injections on
a monthly basis for an indeterminate period—possibly
years—1¢ majutain mprovements in visual acuity.

VEGF, PIGF, AND CNV

Extensive liteyature demonsirates that VEGF-A is a criti-
calfactor conteibuting o the development of ocolar neo-
vascularization {(for a review, see the article by Witmer
et al’). In contrast to other agents that bind and new-
tralize only VEGF-A, VEGT Trap also binds and neutral-
izes PIGF.” Placental growth factor is a member of the
VEGF family of cytokines that is expressed prominently
in the placenta, the tissue from which it was first iso-
lated.® 1t can promote angicgenesis directly or by en-
hancing VEGF-A activity.”* In contrast to VEGF-A,
which also plays an indispensible role in nermal vascu-
far development, PIGF has been specifically implicated
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in promoting pathological neovascularization. While ge- gvators of lenkocytes, pardeularly monoceyies, in a vari-

netic deletion of even a single allele of VEGF-A results ety of -)aThOI”EILﬂ conditions.

tn profound tupatrments in vascular development, nor-

mal vascular development and function are not appre- EFFECTS OF VEGF TRAP IN RODENT MODELS
ciably impaired in PIGF-null mice. However, genetic de- OF OCULAR NEOVASCULARIZATION

letion or pharmacological inhibition of PIGF significantly

reduces pathological neovascularization as weil as the as- VEGF Trap, administered either as serial suboutaneons

sociated vasaular leakage in osumerous disease set- injections or as a single intravitreous injection, has been
Like VEGF-A, PIGF appears to be involved in pro- shown to suppress laser-induced CNV in mice 3 More-

moting ocular vascular disease in both bomans and over, VEGF Trap given subcutaneously inhibits retinal
am-vnic For example, PIGF is present in CNV mem- neovascularization in transgenic mice that overexpress
branes excised from human eves * and experimental CNV VEGE in photoreceptors. Forthermore, VEGF Trap was
is decreased in FEGF-null mice and mice treated with PIGF found to reduce breakdown of the blood-retinal barrier
neutralizing antibodies relative to conrols. ™ following intravitreous injection of VEGE and in trans-
The proangiogenic and propermeability effects of genic mice that overproduce VEGF in the retina.” Sys-
VEGF-A are thought to be mediated pnmanly through temic administration of VEGF Trap also has been shown
VEGFR2 expressed on vascalar endothelial cells. A struc- to suppress neovascularization and the associated in-
turally related receptor, VEGFRI, binds both VEGF-A flammatory cell infiltrate following comeal oy ury”” and
and PIGF. In addition to being present on endothelial cells, o delay corneal allograft rejection in mice.” More re-
where receptor ligation is also thought to promote an- cently, VEGF Trap has been veported to prevent the de-

giogenests and vascular permeability, albeit more weakly, it and promote the regression of recently formed
VEGFRI is expressed by many other cell types inchud- bretinal injection of matrigel in rats.*
ing leukocytes, pericytes, sniooth muscle cells, and en- ]ntete%- mch v ECF ]I,}p treatment also reduced CNV-
dothelial progenitor cells.” Thus, in addition to promot- 355%13[@\1 fibrosis and inflammation in this model.

ing angiogenesis and vasfuial permeability by acting

direc J_, on endothelial cells, VEGE and PIGF can aib(s THIS STUDY

act Via N EGFRl ona "arie ty 'of r\ther ceH types involved

Although CNV can be induced in other species,” ™ only
nonhuman primates have maculae similar to the hunan
macula. Thus, the model by Ryan® of inducing CNV using
intense, small laser spots applied to the macular retina
to break the Bruch membrane has become a standard
means of assessing the preclinical efficacy of pharmaco-
{ogical treatmuents for wet AMD (e, CNV). For ex-
ample, this model was used for preclinical evaluations

o in 6 to 8 weeks without treatiment. Alsc, the model has

E of photodynamic thetapy™* and Lucentis.* Even so, the
o 38 model has its limitations. The young nonhuman pri-
E " mates have otherwise healthy retinae (incl uding retinal
& pigment epithehia) and the indaced CNV, und tke CNY

1o in elderly humans with AMD, is self-limiting, vesolving

i ‘ — i considerable variability. Only about 40% of the treat-

. Sw 2y 00 ment spots go ou to develop grade 4 lesions™ and 20%

VEGF Trap of the animals are nonresponders, with no CNV devel-

oping tn either eye {(T.MN. and B.J.C., unpublished data,

May 2008). Therefore, it is important to have an ad-
equate nu mba of subjects in each group.

Figure 8. Perc
groups that re

aser days 15, 20, ;
caha and VEGF Trap previ

intravitreous §

Table 4. Percentages ob Al Brades of Choreital Neovasouiar Lesions in the Provention Groups at Postaser Day 28

Lagion Grade, ¥
i i
Graup 1 2 <} 4
intravenous prevention
Placata 231 3.7 454
& mo/kpiinse i G| G4 5.9
10 r“x,,mgnm s 5L 8.4 e

tatravitreous prevention

Placebg ol 269
50 Lueye/doss 6.0 0.3
250 tigreye/dose 19 4.4
500 tigreye/dose 18 58
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