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I. INTRODUCTION

1. I have been retained by the law firm Quinn Emanuel Urquhart &
Sullivan on behalf of Samsung Bioepis Co., Ltd., (hereinafter, “Petitioner”) to
provide expert opinions concerning antagonists of Vascular Endothelial Growth
Factor (“VEGF”) used as intravitreal injection for the treatment of angiogenic
disorders such as age related macular degeneration, diabetic retinopathy, diabetic
macular edema, central retinal vein occlusion (CRVO), branch retinal vein occlusion,
and corneal neovascularization.

2. In my prior declaration in this matter, I was asked to provide my
opinions related to U.S. Patent No. 11,253,572 (“the *572 patent”) (Ex. 1001) and
the scientific and technical knowledge regarding the subject matter of the *572 patent
before January 2011.

3. I understand from counsel that Regeneron Pharmaceuticals, Inc.
(“Patent Owner” or “Regeneron”) alleges that references with publication dates after
mid-November should not be considered prior art. In particular, I understand that
Regeneron alleges that the 2010 ARVO Abstract (Ex.1010), the December 2010 PR
(Ex.1006), and the November 2010 PR (Ex.1007) are not prior art.

4. I understand Dr. Stewart provided a report assuming this is true, and [

have also been asked to assume for the purposes of my report that this is true, and to

1
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provide an updated summary of my opinions in response to his report.

5. I understand that if the 2010 ARVO and the December 2010 and
November 2010 PRs are not prior art, they cannot properly be considered in the
obviousness analysis or form the basis of an anticipation challenge. As set out further
below, however, I confirm that my ultimate opinions regarding the obviousness of
the claims of the ’572 patent do not change even if references with publication dates
after mid-November 2010 are not considered.

II. BACKGROUND AND QUALIFICATIONS

6. I set forth my background and qualifications in my prior declaration,
which I incorporate into this section.

III. INFORMATION RELIED UPON

7. The opinions I provide in this proceeding are based on my general
knowledge gained as a result of my education and experience as an ophthalmologist.
In my prior declaration, I set forth the initial set of materials I considered in forming
my opinions, which I incorporate into this section.

8. I have further reviewed and considered, among other things, additional
records developed throughout this proceeding, including certain materials submitted
by Patent Owner in support of its position and associated exhibits and declarations

thereto.
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0. The full list of information, in addition to my professional, academic
and clinical experience and the materials submitted by Patent Owner, that I have
relied upon in forming my opinions for this report is set forth throughout the
declaration and in the Table of Exhibits.

10.  Where my conclusions are based on certain assumptions that I have
adopted, I have stated such assumptions in this declaration.

IV. RESPONSE TO DR. STEWART & UPDATED SUMMARY OF
OPINIONS

A. A POSA Would Have Considered It Obvious That Some Patients
Would Achieve and Maintain to Week 52 the Recited Gains Based
on Pre-November 2010 Art

11. I understand that Dr. Stewart does not contest that a prior art dosing
regimen for treating AMD patients, consisting of three monthly loading doses of 2.0
mg aflibercept, followed by 8-week maintenance dosing was in the prior art well
before 2010, as reflected in Dixon. I confirm that based on the pre-November 2010
art—specifically Dixon and the 2006 PR—a POSA would have reasonably
concluded that some patients treated with that regimen would achieve and maintain
the gains recited in the patent claims—i.e. 8-9 letter gains—including to week 52.

12.  Tunderstand that Dr. Stewart contends that the data available as 0f 2010
was not sufficient to predict the results of the VIEW clinical trials that used the
relevant dosing regimen. Ex. 2065, 4975-95. Whether the data could predict the

result of a clinical trial, however, does not resolve for me the question of whether a
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POSA would find it obvious that “a patient” (as recited in the *572 patent claims)
would achieve and maintain the relevant gains.

13.  Contrary to Dr. Stewart’s opinion, given the volume and type of data
regarding aflibercept available to a POSA as of 2010—as reflected in Dixon’s
excellent summary and the 2006 PR—a POSA could make reasonable conclusions
about whether some patients treated with the relevant VIEW dosing regimen would
achieve and maintain the sorts of gains that had already become standard with anti-
VEGF agents without a full clinical trial.

14. In particular, as of November 2010, aflibercept had been extensively
studied. Regeneron had completed Phase I and II aflibercept trials, the details of
which were summarized by Dixon and further reported in detail in the art at the time.
Ex.1009; Ex.1027; Ex.2047.

15.  First, as Dixon reports, Regeneron had completed by 2010 a Phase |
AMD trial, the results of which were reported in the 2006 PR. In that trial, a single
2 mg or 4 mg dose in AMD patients produced a “mean improvement in BCVA []
13.5 letters, with three of six patients gaining 15 or more letters” at six weeks.
Ex.1027, 2; Ex.1009, 1575.

16. I understand that Dr. Stewart criticized this data for failing to separate
out the results from the 2 mg and 4 mg groups. Ex.2065, 484. However, I understand

that Regeneron itself reported the two dosing groups together, which would have
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indicated to a POSA that there was not a significant difference in the gains between
the groups. Ex.1027, 2; Ex.1028. In fact, consistent with this understanding, POSAs
understood the CLEAR-IT-2 data discussed below to show a negligible difference
in efficacy between the 2 mg and 4 mg groups.

17. Second, Dixon also describes the Phase II CLEAR-IT-2 results, which
confirmed that the initial gains from 2 mg aflibercept could be sustained to at least
52 weeks in AMD patients with far less than monthly loading dosing.

18. I understand that Dr. Stewart states that a POSA would not have
expected that the extended dosing regimen would succeed based on Dixon because
there was “limited information about the CLEAR-IT-2 Phase II clinical trial.”
Ex.2065, 987. However, a POSA would have been aware, if they were curious about
the strength of the numbers reported in Dixon, that more detail was available in the
art. For instance, Dixon references a 2008 presentation given at Retina Society
Annual Scientific Meeting in describing the CLEAR-IT 2 trial results. Ex.1009,
1576, 1579 (Reference 45). A POSA would have been aware of the details of the
CLEAR-IT 2 trial results.

19. Infact, although it appears Dr. Stewart did not consider it, I understand
Regeneron submitted that presentation as Ex. 2047 with its Patent Owner

Preliminary Response, and described it as “VEGF Trap-Eye in Wet AMD - CLEAR-
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IT 2: Summary of One-Year Key Results, Presented at 2008 Retina Society Meeting,
Scottsdale, Arizona (Sep. 28, 2008).”

20. Ex. 2047 provides the data that Dr. Stewart calls out as missing,
including results within 24 weeks, how many subjects were in the 2.0 mg dose group
discussed in Dixon, and significant information regarding the timing of the doses
given.

21. Specifically, as reported in Ex. 2047 and Dixon, the Phase II CLEAR-
IT-2 investigated several aflibercept dosing regimens, with fixed loading doses (0.5,
2, or 4 mg) in the first 12 weeks on a quarterly or monthly regimen, followed by an
assessment based PRN period until the 1-year mark. A summary of the investigated

dosing arms is provided below:

Study Schedule

0.5 mg g4 wks

0.5 mg q12 wks [ |
2 mg g4 wks | B B B L.

2 mg q12 wks 0 =l

4 mg q12 wks . : pm =

4
Primary and Secondary
P 0.5 mg q12 wks VEGF Trap 2 mg q12 wks VEGF Trap Endpoints

0.5 mg g4 wks VEGF Trap

P 2mg g4 wks VEGF Trap M 4 mg VEGF Trap

Regeneron Pharmaceuticals, Inc.  Exhibit 2047  Page 6
Samsung Bioepis Co., Ltd. v. Regeneron Pharmaceuticals, Inc.  IPR2023-00884

Ex.2047, 6 (294 corresponds to a dosing arm with monthly loading doses through
12 weeks + PRN using 2 mg aflibercept; 2q12 corresponds a dosing arm with

quarterly loading doses through 12 weeks + PRN using 2 mg aflibercept).

6
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22.  As reported, in the monthly loading dosing arm (2q4), the patients
received four 2 mg monthly loading doses, but on average only ~5.6 doses over 52
weeks, with some patients requiring zero injections after the first four doses.
Ex.1009, 1576; Ex.2047, 12-13. Further, the average time to first re-injection was
over 85 days (approximately three months) for all cohorts. Ex.2047, 12-13. The data
also shows that retinal thickness and visual acuity substantially improved with three
monthly loading doses of 2 mg aflibercept. See, id., 17-18. And in the quarterly
loading dosing arm (2q12), patients received even fewer doses over 52 weeks (~4.5
doses), yet 29% of them still achieved gains of 15 or more letters, confirming the
durability of aflibercept’s efficacy over time. Id., 19. A summary of the visual acuity

results of the CLEAR-IT-2 trial at week 52 is provided below.

Visual Acuity at Week 52
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<15 letters lost 2 0 letter gain 2 15 letter gain

0.5q4 =2q4 ®0.5q12 2q12 ®4q12

5q4 and 0.5q12: n=32; : 2q12, and 4q12: n=31

Regeneron Pharmaceuticals, Inc.  Exhibit 2047 Page 19
Samsung Bioepis Co., Ltd. v. Regeneron Pharmaceuticals, Inc. IPR2023-00884

Ex.2047, 19.
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23.  Overall, based on these results, a POSA would have understood that a
patient receiving three loading doses and five 8-week doses (8 in total) as recited
would be more likely to sustain the gains because they would receive at least two
more doses than in CLEAR-IT-2 whether measured as a mean or median. Ex.2047,
6, 12, 18-19. This is further reinforced by the fact that the CLEAR-IT-2 dosing arms
achieved these results with fewer loading doses and fewer doses during the
maintenance period than the recited dosing regimen. /d.

24. This is consistent with Dr. Stewart’s acknowledgement that the
CLEAR-IT-2 data demonstrated to POSAs that aflibercept maintained its effect for
at least 8-week intervals, and confirmed the feasibility of an extended dosing for
aflibercept. Ex.1076, 78:23-81:16. Specifically, the results reported that “[a]t 12
weeks VEGF Trap-Eye [aflibercept]...[m]aintained effect on visual acuity with a
single dose to 8 weeks” equivalent to the clinical effect two monthly doses (at time
zero and four weeks) produced at 8 weeks. Id.; Ex.2047, 17. Consistent with this
understanding, Dr. Stewart published an article in 2008 suggesting that aflibercept
would maintain biological efficacy for 10-12 weeks and would be capable of less
frequent dosing. Ex.1077; Ex.1076, 58:1-63:4, 149:5-151:16.

25. Additionally, in my opinion, the CLEAR-IT 2 data further confirmed
that there was no particular benefit to using 4 mg over 2 mg dose of aflibercept, at

least for some patients. As shown above, the quarterly dosing arm with 4 mg of

Samsung Bioepis Exhibit 1092

Page 19



aflibercept achieved the lowest percentage of patients with 15+ letter gains. Ex.2047,
19. In contrast, the 2 mg quarterly dosing arm and the monthly dosing arms had the
highest percentage of patients achieving these gains. /d. In fact, as shown below,

the 2 mg dosing arms generally had higher gains than the 4 mg dosing arm through

52 weeks.
Mean Change in Visual Acuity
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o / i
g’ _I_I_ll_l_l_l_l_l_l_l_l_l_l
I 0 4 8 12 16 20 24 28 32 36 40 44 48 52
(& *P < 0.0001
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1P =0.085
1P =0.344
LOCF analysis; paired t-test; 0.5q4 and 0.5q12: n=32; 2q4, 2q12, and 4q12: n=31
Regeneron Pharmaceuticals, Inc.  Exhibit 2047 Page 17
Samsung Bicepis Co., Ltd. v. Regeneron Pharmaceuticals, Inc.  IPR2023-00884
Ex. 2047, 17.

26. Based on those results, a POSA would have found it obvious and
expected that the 2 mg dose of aflibercept would have similar or better outcomes
than the 4 mg dose at least for some patients.

27. The reported CLEAR-IT-2 data therefore reflects a POSA’s
understanding that it was obvious for some patients to achieve and maintain gains

through 52 weeks on an extended dosing schedule as described in the prior art.
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Although I do not think the details of the CLEAR-IT-2 data in Ex. 2047 would have
been necessary to reach that conclusion, it was available to confirm the strength of
the numbers reported in Dixon.

28. Based on the Phase I and Phase II trial data, POSAs also understood
that Regeneron was moving forward with the VIEW 1 regimen in a Phase III trial
with the secondary endpoint of the VIEW 1/2 study for AMD was the “proportion
of patients who gained at least 15 letters of vision at week 52” as measured by
ETDRS. Ex.1009, 1573, 1576-1578; Ex.1005, 1.

29. Though a POSA would not necessarily conclude the Phase III trial
would hit this endpoint (though to my knowledge there was no significant
information suggesting it would not), based on the clinical results discussed above,
a POSA would have understood at least some patients would hit the endpoint.

30. I understand that Dr. Stewart focuses on the fact that POSAs would
have been aware of other drugs that failed Phase III trials. Ex. 2065, q137. I agree
this is true, but simply because a prior clinical trial failed to meet prespecified
statistical endpoints for the treated cohort as a whole, that does not mean some
patients did not receive a substantial benefit. The more salient fact informing my
opinion, when asking whether some patients would get a gain, is that in all of the
major ranibizumab trials (ANCHOR, MARINA, and PIER), at least 10% of patients

sustained gains of 15+ letters (the secondary endpoint). Ex.1078, 1432, 1437 (Fig.
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1.B); Ex.1079, 1425 (Fig. 1.D) ; Ex.1021, 243 (Fig. 2). In the PIER study involving
three loading doses followed by every 12-week dosing, for instance, which Dr.
Stewart characterizes as a “failed” study, 13% of patients achieved and sustained
15+ letter gains through week 52. Ex.1021, 243 (Fig. 2). In view of a POSA’s
understanding that aflibercept was “the most promising anti-VEGF investigational
drug” that “may have longer duration of effect in the eye” than other anti-VEGF
drugs at the time, a POSA would have expected that aflibercept would produce a
comparable or better outcomes than those shown in these prior clinical trials, at least
for some patients.

31. Tunderstand that Dr. Stewart also suggests that a POSA would not have
believed that results from a protocol of four loading doses or two loading doses
would have predicted anything about the results of a protocol with three loading
doses. In my opinion, this ignores that the loading doses in CLEAR-IT-2 bracketed

the number of Dixon’s loading doses, as shown below:

1.6 mean, 1 median, range of 0-4 injections
A
(four loading)
0 10 20 30 40 50
uuguuguuuuumunny i
Phase Il AMD dosing 1 1 1 f f 1 f f
regimen matching the
dosing regimen recited
in claims 26-28 Initial Lv—J L T
Dose Secondary Tertiary
Doses Doses
Phase Il P ‘ [ \ Y )
(twio loading) 2.5 mean, 3 median, range of 0-5 injections
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32.  Specifically, the 2q4 dosing arm in the CLEAR-IT-2 trial required four
loading doses whereas 2q12 required two loading doses by the 12 week mark. Both
of these dosing arms achieved 15+ letter gains in 29% of patients by 52 weeks. Ex.
2047, 19. Therefore, it would have been obvious to a POSA that the differences in
the loading doses (three versus two or four) would not prevent at least some patients
from achieving 15+ letter gains by week 52, given the results reported for the two
groups bracketing the 3 loading doses achieved substantial visual acuity gains over
15 letters.

33. In my opinion, this expectation was further confirmed by Regeneron’s
decision to move forward in the Phase III AMD trial with three loading doses, rather
than four or two, which was disclosed in Dixon. Ex. 1009, 1573, 1576-1578; Ex.
1005, 1. A POSA would have understood, as Regeneron did, there was a sound

scientific basis for expecting that at least some patients would succeed in achieving

the recited efficacy with an extended dosing regimen comprising three loading doses.

B. A POSA Would Have Considered It Obvious That Some DME
Patients Would Achieve The Recited Gains Within 24 Weeks Based
On Pre-November 2010 Art

34. I understand that Dr. Stewart does not contest that a prior art dosing
regimen for treating DME patients, consisting of three monthly loading doses of 2.0
mg aflibercept, followed by 8-week maintenance dosing was in the prior art well

before 2010, as reflected in the 2009 PR. I confirm that based on the pre-November
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2010 art—specifically the 2009 PR (Ex. 1005), Dixon (Ex. 1009), and the 2007
ARVO Abstract (Ex. 1030)—a POSA would have reasonably concluded that some
patients treated with the prior art regimen would achieve and maintain the gains
recited in the patent claims within 24 weeks—i.e. 8-9 letter gains.

35.  As with the prior section, I understand that Dr. Stewart contends that
the data available as of 2010 was not sufficient to predict the results of the DA
VINCI clinical trial that used the relevant dosing regimen. Ex.2065, q998-102. As
before, whether the data could predict the result of a clinical trial, however, does not
resolve the question of whether a POSA would find it obvious that “a patient” (as
recited in the 572 claims) would achieve the relevant gains. Contrary to Dr.
Stewart’s opinion, given the volume and type of data regarding aflibercept available
to a POSA as of 2010—as reflected in the 2009 PR, Dixon, and the 2007 ARVO
Abstract—a POSA could make reasonable conclusions without a full clinical trial
about whether some patients treated with the relevant DA VINCI dosing regimen
would achieve and maintain the sorts of gains that had become standard with anti-
VEGF agents.

36. First, specifically, it was known from the Phase I DME trial of
aflibercept that a single 4 mg dose in DME patients produced a “9 letters [gain in
EDTRS] at four weeks....” Ex.1009, 1575; Ex.1030 (“Four patients had

improvements in BCVA, ranging from 6 to 10 letters at 4 weeks post-injection.”);
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Ex.1002, 9189. I understand that Dr. Stewart contends that “[n]Jo POSA would have
drawn conclusions about the efficacy of a 2 mg dose from the result of a trial
involving a 4 mg dose.” I disagree.

37. Dr. Stewart disregards important context. In my opinion, a POSA
would have reasonably expected a similar gain would be produced by an initial set
of three 2 mg loading doses in DME than AMD patients. As I previously explained,
POSAs understood that AMD and DME had a similar mechanism of action, and
would expect similar gains, as had already been shown in the various clinical trials.
See Ex.1002, 9943-49, 188. As with AMD, it was well known that “VEGF...plays a
major role in DME,” thus a POSA would have reasonably expected that blocking
the VEGF signal would produce clinical benefit in the treatment of DME as it did
AMD. Ex. 1087, 968.

38. Indeed, a single dose of 4 mg aflibercept maintained 9 letter gains for
DME patients through week 4 (Ex.1009, 1575), which was better than 5 letter gains
achieved with a single dose of 4 mg aflibercept in AMD patients during the same
time frame. Ex.2047, 17 (see 925 above). This direct comparison of a single 4 mg
dose of aflibercept in AMD versus DME would have suggested to a POSA that
aflibercept would achieve similar clinical benefits in DME as in AMD for some
patients. Therefore, a POSA applying an initial set of three 2 mg monthly loading

doses to some DME patients according to the DA VINCI dosing regimen would
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have expected similar clinical benefits to what was shown through the three loading
doses in the CLEAR-IT-2 trial in AMD patients (i.e., greater than 9 letter gains). See
Ex.2047,17.!

39.  Moreover, a POSA would have also recognized that there was not a
discernible difference in efficacy between 2 mg and 4 mg doses of aflibercept in the
CLEAR-IT-2 trial such that a POSA expected a single dose of 2 mg aflibercept to
achieve a clinical benefit as a single 4 mg dose in some DME patients. Ex.2047, 17.

40.  First, the 2009 PR taught that in the Phase I DME study, Regeneron
was proceeding with a 2 mg and a 0.5 mg dose, not a 4 mg dose. Ex. 1005. Based
on this disclosure, a POSA would have understood that there was not an expected
difference in the likely efficacy of the 2 mg and 4 mg doses, at least for some
patients, as it would not make logical sense for Regeneron to proceed to a Phase II
DME study with only the 2 mg dose unless it expected gains at least as good as what
it obtained in the CLEAR-IT-2 trial and had been established with ranibizumab (i.e.

at least 8-9 letters).

! Although the results show a mean gain slightly over 8 letters, since visual acuity
gains are measured in whole numbers, a POSA would interpret the data as indicating
that at least some AMD patients achieved gains of over 9 letters by week 12.

Ex.2047, 17.
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41. The known pharmacokinetics of aflibercept also support the conclusion
that 2 mg dose would work as well as the 4 mg dose did in the context of the proposed
DA VINCI dosing regimen. Before 2010, Dr. Stewart himself calculated that the
half-life of aflibercept was roughly 4-5 days. Ex.1077. This means that after roughly
4-5 days, a4 mg injection would become a 2 mg injection in the eye—in other words,
the effective period of a 4 mg injection would be shortened by roughly 4-5 days if
changed to a 2 mg injection. /d. As he explained it, this meant that “[a]fter injection
0f 0.5, 2 and 4 mg VEGF Trap, the intravitreal VEGF-binding activities (comparable
to ranibizumab at 30 days) would occur at 73, 83 and 87 days, respectively.” Id.,
667. Given POSAs had concluded that aflibercept had effectiveness to at least 8
weeks, and further that in the relevant dosing regimen, they would receive the initial
doses only 4 weeks (28 days) apart for the first three doses (and 8 weeks apart for
the remainder (56 days)), a POSA would not conclude that the loss of 4-5 days from
the effective period would meaningfully impact the efficacy. This conclusion would
have further been confirmed by the CLEAR-IT-2 data, which showed that the 4 mg
dose did not increase efficacy as discussed above.

42. Finally, I note that POSAs would have been aware that DME patients
had already achieved 9-letter gains within 24 weeks in multiple trials involving the
inferior ranibizumab molecule. See, e.g., Ex.1087, 966 (Phase I trial of ranibizumab

achieving a mean letter gain well over 9 letters through month 6); Ex.1018, 1069.
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The gains in question, in other words, were not unknown, and as discussed above, a
POSA would have reasonably concluded that the superior aflibercept molecule

would match and exceed those gains, at least in some patients. Ex.1009, 1577.
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June 10, 2024

Date Edward Chaum, M.D. Ph.D.
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