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We find the degree of efficacy of the 480 mg/day dose of DMF would have

been unexpected.
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We conclude, therefore, that the treatment of MS patients with 480 mg/day of

DMF would not have been obvious.
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FINAL WRITTEN DECISION
35U.8.C. § 318(a) and 37 C.F.R. § 42.73

Biogen Exhibit 2038
Mylan v. Biogen
Page 1 of 29 IPR2018-01403

Sur-reply, 1



Dr. Duddy’s Contemporaneous Perception

———

* September 2009 (Only Phase Il Results Published)
Where will they all fit?
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Dr. Duddy’s Contemporaneous Change of Perception

———

* November 2011 (After Phase lll Results Known)
Where will they all fit?
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Dr. Duddy’s Contemporaneous Change of Perception

Declaration of Biogen’s Expert Dr. Duddy:

“My perception of BG-12 completely and unexpectedly shifted
when Biogen released the results of its Phase III trials. In November
2011, I reworked that same slide, moving BG-12 into the lower right-

hand quadrant reflecting the strongest overall performance (higher
efficacy, lower risk) ... I recall being surprised at that time at the high
level of reduction in relapse rate and the strength of the MRI results
given the modest magnitude of the effect in the Phase II study”

Ex. 2058 (Dr. Duddy), 177

POR, 52-53; Sur-reply, 19



Unexpected Results - Magnitude of Efficacy

Declaration of Biogen’s Expert Dr. Thisted:

“Both the DEFINE and CONFIRM studies show that the therapeutic
effects on brain lesions at 480 mg/day are essentially the same as those
seen at 720 mg/day. It is stunning and unexpected to see, in two

large independent studies, that increasing an ineffective dose (360
mg/day) by a small amount (120 mg/day) produces a strong
therapeutic effect, and that a further, larger dose increase (to 720
mg/day) produces virtually no additional therapeutic benefit.”

Ex. 2060 (Dr. Thisted), 100

POR 3, 51; Sur-reply, 17-18



Unpredictability & Failures in the Art

Wiendl (2002):
Therapeutic Approaches in Multiple Sclerosis

Therapeutic Approaches in Multii Lessons from Failed and Interrupted Treatment Trials

Lessons from Failed and Interrupted Treatment Trk

THERAPY REVIEW

“However, in contrast to the successfully introduced
and established immunomodulatory therapies (e.g.
interferon-f and glatiramer acetate), there have been a
remarkable number of therapeutic failures as well.
Despite convincing immunological concepts,
impressive data from animal models and promising
| results from phase I/II studies, the drugs and strategies
—4 1nvestigated showed no benefit or even turned out to
have unexpectedly severe adverse effects.”

and Theropeutic Approaches

Page 1 of 18
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Unpredictability & Failures in the Art

Ulzheimer (2010):

REVIEW ARTICLE

Therapeutic Approaches to

An Update on Failed, Interrupted, or Incos

Therapeutic Approaches to Multiple Sclerosis

An Update on Failed, Interrupted, or Inconclusive Trials of Inmunomodulatory
Treatment Strategies

Treatment Strategies
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&
Page 1 of 26

There is a tremendous activity in
the search for new therapeutics,!!-?! which is reflected by the
soaring number of publications. However, one has to realisti-
cally concede that few successful agents in MS stand apart from
a large number of therapeutic disappointments.*->l Despite
rational pathophysiologic concepts, conclusive data from
animal models, promising phase I/II studies, and successful
application in other autoimmune diseases, several trials testing
new compounds in MS patients have shown no benefit. On the
other hand, some effective treatments are associated with un-
expected or unexpectedly severe adverse effects.

Ex. 2120, 1-2
POR, 56-57



Unexpected Results - Magnitude of Efficacy

Testimony of Biogen’s Expert Dr. Wynn:
Q: [Y]ou did not think that 480 milligrams would work, correct?

A: It certainly wasn’t my invention, | wouldn’t have guessed that it
would have worked based on the results of the Kappos trial. |
wouldn’t have expected the 720 dose in the CONFIRM and DEFINE
trial to show the results it did even at 720 milligrams, it seemed to
outperform the Phase Il trial. Phase lll, and more often than not, we
see the opposite, we see drugs do better in Phase Il than in Phase lll.

Ex. 1126 (Dr. Wynn), 208:15-25

Sur-reply, 19



Pent-Up Demand in Anticipation of Tecfidera® Launch

i | @he New Mork Bimes oo
; Thats Fi o Prne @hc o cw ﬂur @Imcg E_':":':'_":'_l:—-:c
VOL CIXIH Na 56,084 O NEW YORK. TUESDAY APRIL 2 2013 3250

Japan Shifting - |0W-COST DRUCS

8 | New York Times, April 1, 2013:

Tensions  With China

PR o
The drug, which will be sold by Biogen Idec under the brand name
Tecfidera, is expected to be a blockbuster. It is only the third oral treatmen
to be approved for the disease, and it offers a tantalizing combination of
efficacy and safety, doctors and Wall Street analysts say. Some patients are
said to have been delaying treatment until Tecfidera is available.

Ex. 2006, 5, 11
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Tecfidera® Rapidly Overtook Its Oral MS Competitors

ORAL MULTIPLE SCLEROSIS THERAPIES
SHARE OF ESTIMATED TOTAL U.S. DAILY RECOMMENDED DOSES
Q32010 - Q4 2018
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From Appendix 15.

Ex. 2202 (J. Jarosz), §{73-74, Figure 3
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Tecfidera® Market Share Leads All MS Drugs

MULTIPLE SCLEROSIS THERAPIES
SHARE OF U.S. SALES
Q12009 - Q4 2018
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Notes & Sources:

From Appendix 6.
Does not display drugs with less than $250 million in sales in Q4 2018. Drugs excluded under this criterion are Betaseron, Extavia, Glatiramer acetate, Glatopa,

Ex. 2202 (J. Jarosz), {74, Figure 4
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Dr. Hay’s Independent Economic Analysis

Admissions of Petitioner’s Dr. Hay in Previous Testimony:

A: “Tecfidera has been a relatively successful oral MS drug with 3.5
billion in 2014 annual sales, less than 2 years after its launch, despite
directly competing with Gilenya and other MS drugs. Since its launch
in 2012, Tecfidera has been rapidly taking market share from
Gilenya as doctors and patients understand that it’s a better and more
valuable oral MS drug.”

Q: And for the first point about the annual sales, you rely on public data
from IMS; correct?

A: Right. Which doesn’t adjust for the confidential rebates and discounts

Ex. 2230 (Dr. Hay), 109:21-110:20

Sur-reply, 20



Dr. Hay’s Independent Economic Analysis

———

Admissions of Petitioner’s Dr. Hay from His Own Publication:

A: “Dimethyl fumarate dominated all other therapies over the range of
willingness-to-pays from $0 to $180,000 per QALY [Quality Adjusted
Life Year].”

* % %k

Q: What does “dominated” mean in that sentence?

A: It means it has better outcomes. So the actual efficacy and reduction

of side effects is better than any other drug at the time based on the
information we had, which is all public. We didn’t have any private
information. So it has better outcomes and lower cost, and for a health
economist that’s ideal. You don’t have to struggle with a decision to
adopt a drug that reduces your cost and produces better outcomes for
your patients. I mean, we call those no-brainers. You do them.

Ex. 2230 (Dr. Hay), 66:8-67:13

Sur-reply, 21



'376 Patent Could Not Have Prevented Others From
Developing DMF in Other Forms for MS
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Unexpected Results - Magnitude of Efficacy

CLINICAL REVIEW

Application Type NDA
Aprplircalion Number 204063

g FDA Clinical Review
| Both doses studied in these efficacy trials, BG-12 240 mg bid and
wevced 240 mg tid, had very comparable efficacy on the primary endpoints
and all key secondary endpoints. Since the 240 mg tid dose offered
| no additional efficacy to the 240 mg bid dose, I recommend approval

o of the 240 mg bid dose only.
Ex. 2003, 8

sssssss
Template Version: March 6, 2009

Biogen Exhibit 2003
Mylan v. Biogen

Reference ID: 3214416 IPR2018-01403
Page 1 of 114

Biogen Exhibit 2372
Biogen MA, Inc. v. Forward Pharma A/S
Interference No. 106,023
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Unexpected Results - Magnitude of Efficacy

O

EUROPEAN MEDICINES AGENCY

EMA Assessment Report

orr,
Committee for Medicinal Products for Human Use (CHMP)

Maintenance of the effect

Consistent statistically significant effects with both doses of BG00012 of
similar direction and magnitude were seen across the studies at each 6-month
period. The percentage reduction and 95% CI in the annualized relapse rate by

6-month interval for BG00012 BID compared to placebo are presented in
Table 24.

Ex. 1037,75

MYLAN PHARMS. INC. EXHIBIT 1037 PAGE 1

POR, 54



Petitioner’s Post Hoc (Hindsight) Arguments

NewsRoom
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Petitioner’s Post Hoc (Hindsight) Arduments

Admissions of Petitioner’s Dr. Greenberg:

Q: In Exhibit 2224, your article in 2008 where you reference Phase II data
for BG12, there is nothing to indicate that you looked for or found

baseline imbalances in Gd lesions; correct?

And so it’s not called out in this paper, no.

Ex. 2231 (Dr. Greenberg), 141:20-142:5;
see also id., 136:15-139:13, 220:14-221:9

Sur-reply, 13



Petitioner’s Post Hoc (Hindsight) Arguments

Testimony of Biogen’s Expert Dr. Duddy:
Q: So you disagree with Drs. Fox, Gold, Ruddick, and Cohen; correct?
A: ... Isee it as a potential long after the fact justification of trying to

explain away why the Phase II study showed no effect before the 720
dose and that the Phase III study showed an effect at 480 and 720.

Ex. 1125 (Dr. Duddy), 138:16-139:7

Sur-reply, 13



Petitioner’s Post Hoc (Hindsight) Arguments

Declaration of Biogen’s Expert Dr. Wynn:

“... However, post hoc analyses amount to data hunting—hindsight
attempts to create positive outcomes from negative trials. Post hoc
analyses would never be accepted to make a negative study

positive. On the contrary, post hoc analyses are used by skilled artisans
only to make a positive study negative should unaccounted variables be
found.”

Ex. 2061 (Dr. Wynn), 65

POR, 31, 35; Sur-reply, 10, 13



Petitioner’s Post Hoc (Hindsight) Arguments

Declaration of Biogen’s Expert Dr. Thisted:

“Performing additional analyses post hoc based on a review of
unblinded data is inherently unreliable and must be viewed
cautiously because such analyses necessarily involve hindsight and
may therefore introduce significant bias. Conducting analyses that are
motivated by the data (i.e., viewing the data and using the same data

both to decide which after-the-fact analyses might produce favorable
results and to carry out those analyses), rather than tested by the
original study design and resulting data, is analogous to an archer
redrawing the target after the arrow has landed.”

Ex. 2060 (Dr. Thisted), 35

POR, 27



Petitioner’s Post Hoc (Hindsight) Arguments

Wang (2007):

Post hoc analy-

sess therapeutic benefits. Because of the effort
and cost involved in these studies, investigators

senmmni e geg refer to those in which the hypotheses being
tested are not specified before any examination
of the data. Such analyses are of particular con-

ogeneity of treatment effects in subgroups of pa-

utlines the challenges as-
ucting and repon subgroup

reporting of clinical ¢
cussed also appl

swess. oo cern because it is often unclear how many were

SUBGROUP ANALYSIS

, o . . i .
of reatment effects for a specific end point in sub- =
groups of patients defined by baseline characrer- of each of |
istics, The end point may be a measure of treae- Iy i
or safety. For a given end point, the i
t — a comparison berween the - -
m=r=—auedll inspection of the data
risk, odds ratio, or arithmetic difference. .
The research question usually posed is this: Do the f
treatment effects vary among the levels of a base-
line factor?

A subgroup analysis is sometimes undertaken
trearment effects for a specific patient ther quantitative or qualitative. In the first case, x
i 5 ssment is often listed a5 one reatment is always berrer than the other, but N ]

y or secondary study obsective. For exam- by various degrees, whereas in the second case,
ple, t al.* conducred a placebo-controlled ome trearment is berrer than the other for one sub-
trial in which the reduction he mcidence of group of patients and worse than the other for

Biogen Exhibit 2071
Mylan v. Biogen
The New England Jownal of Medscane 2018
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Petitioner’s Post Hoc (Hindsight) Arguments

Series

Treating Individuals 2

Subgroup analysis in randomised controlled trials:
importance, indications, and interpretation

Pt M Rttt
[ ]
Large pragmatic trials provide the most reliable data about the effects of treatments, but should be designed. =
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- observations should be treated with scepticism irre-
=== spective of their significance.

nicians have 1o make decisions about individuals.
analyses are necessary if heterogeneity of treatment effect
& likely to occur, Yet despite the adverse effects on patient
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Biogen Exhibit 2070
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“Dr. Benet’s Subtraction Analysis Is Also Highly Arbitrary”

Benet “Normalized” Lesion Counts Benet “Normalized” Lesion Counts
(Total new Gd+ lesions - Baseline Gd+ lesions) (Per-scan new Gd+ lesions - Baseline Gd+ lesions)

Declaration of Biogen’s Expert Dr. Thisted:

The particular calculations and adjustments included in Dr. Benet’s
declaration thus appear to have been selected based on the outcomes
they produce—exactly the weakness of post hoc analyses . . .

Ex. 2060 (Dr. Thisted), 1143, 46-47, Figure 1

POR, 36-37



Petitioner’s Post Hoc (Hindsight) Arguments

Admissions of Petitioner’s Dr. McKeague:

Q: And percent reduction relative to baseline, that’s not one of the primary

endpoints of the original Kappos study. Correct?
A: Yeah, the - - that’s - - that’s correct essentially.

Ex. 2064 (Dr. McKeague), 69:22-70:2

Admissions of Petitioner’s Dr. Benet:

Q: And what physically is being measured or what physically does the

subtraction that you did correspond to?
A: Nothing. ...

Ex. 2062 (Dr. Benet), 151:3-15

POR, 32, 35



Petitioner’s Post Hoc (Hindsight) Arduments

Declaration of Biogen’s Expert Dr. Duddy:

“The lesion will be gadolinium enhancing (“Gd+”) on T1 sequences for the

first few weeks, but this stops once the blood brain barrier closes, usually
by six weeks.”

Ex. 2058 (Dr. Duddy), 118

POR, 32



Different Patient Populations

New Gd+ Lesions (Weeks 12 to 24)
Pre-Specified Primary End Point

Baseline Patient Characteristics

Treatment Group

Placebo 120mgqd 120mgtid 240 mg tid
n=65 n=64 n=64 n=63

| L
=59 n=56 =3

Placebo 120 mg qd 120 mg tid 240 mg tid
Treatment Group

3
z
€
@
o
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Petitioner’s Post Hoc (Hindsight) Arguments

Declaration of Biogen’s Expert Dr. Thisted:

“[T]he difference in the number of patients included in the baseline slide
and those included in the endpoint slide is important because the mean
baseline Gd+ lesions may be driven by outlier values. Even one or two
outliers having between 20-70 baseline Gd+ lesions in the 360 mg/day

group compared to the other groups could account for the entire difference
in mean values. The likely existence of an outlier is indicated by the size of
the standard deviation reported for the 360 mg/day group, which is three
times as great as for the placebo group.”

Ex. 2060 (Dr. Thisted), 459, 61

< POR, 33-34



Dr. Hay’s Cross-Examination - Expectations in 2007

Admissions of Petitioner’s Dr. Hay:

Q:

There's a heading "What factors are constraining the mark][et] for

multiple sclerosis therapies." Can you read that first bullet into the
record so I can ask you about it.

"Despite experts' demand for agents that are more efficacious at

delaying disease progression, the majority of MSS agents that we expect
to launch during [our] study period have yet to demonstrate significant
improvement in efficacy over most current therapies. As a result, most

emerging therapies will capture limited patient shares and garner
only modest market sales."

:  What do you understand that to mean?

That they don't think that the new drugs -- and keep in mind that they
are writing this in 2007, so this is before the launch of -- certainly
before the launch of Tecfidera. I think it's before the launch of
Gilenya and Aubagio.

Ex. 2230 (Dr. Hay), 117:15-118:7, 118:8-14
Reply ISO Mot. Exclude, 2



Dr. Hay’s Cross-Examination - Expectations in 2007

———

Admissions of Petitioner’s Dr. Hay:

Q: In the conclusion they have in 2007 in Exhibit 2210 that "most
emerging therapies will capture limited patient shares and only garner
modest market sales," that's contrary to what you actually found in

2014 and 2015; correct?

. Yeah, I think it -- it isn't consistent with what we saw, you know,
several years later after these drugs launched.

Ex. 2230 (Dr. Hay), 119:22-120:7

Reply ISO Mot. Exclude, 2



Difficulties of Treating MS

Declaration of Biogen’s Expert Dr. Wynn:
“Disease modification is the key treatment objective for the MS field,
because the impact of MS over time is devastating and irreversible....
Lengthening the amount of time an individual with MS can work,
participate in daily activities, maintain social roles, and remain
independent is important to every MS patient, and to society at
large....”

* %k *k

“IO]nce a patient has MS disease activity, brain damage has already
occurred.”

Ex. 2061 (Dr. Wynn), 23, 54
See also Ex. 2230 (Dr. Hay), 88:8-20, 89:15-90:18;
Ex. 2231 (Dr. Greenberg), 172:1-16

POR, 24, 45; Sur-reply, 10



Difficulties of Treating MS

Declaration of Biogen’s Expert Dr. Wynn:

* “For disease-modifying treatments for MS such as DMF, individual
dose titration to determine the optimal effective dose for individual
patients is not possible because disease activity varies over time within
an individual patient.”

“IB]ecause the disease course is uncertain and not always observable to
the patient or physician, efficacy determinations for MS drugs must be
demonstrated using large groups of patients, which compare the
average response of the treated group to the average response of the
placebo group to determine efficacy.”

“Given the particular nature of MS and the grave consequences of
undertreatment, physicians cannot, and do not, dose-titrate disease-
modifying therapy to treat an individual MS patient.”

Ex. 2061 (Dr. Wynn), 155

POR, 24, 45



Published Interview of Petitioner’s Dr. Corboy - Efficacy

COVER FOCUS

Fresh Approaches
to MS Care Q&A with Dr. Corboy (2013)

Q. What factors (insurance coverage/costs, convenience,
trial data, experience) would you say are most relevant to
e you in your therapeutic decision-making?
.|  Dr.Corboy: Efficacy. Efficacy. Risk. Compliance (convenience
s | and side effects). Insurance/costs never play a role in philo-
sophical choice, but often play a practical role in what we can
=1 actually get for the patient.

Ex52065:2

“shiat =i
Biogen Exhibit 2055 Syc i g
Mylan v. Biogen
IPR 2018-01403

Sur-reply, 10



Dr. Brundage’s Testimony - Side Effects

Testimony of Biogen’s Expert Dr. Brundage:

Q: Okay. And so you wouldn't want to give a high dose that would cause
too many adverse events; correct?

A: That is a relative statement that | cannot agree with. When you're
facing the consequences of MS, you may be quite willing to tolerate
a higher frequency of some side effects for the ability to keep
walking and stay out of wheelchairs.

Ex. 1131 (Dr. Brundage), 95:8-17

s Sur-reply, 9-10



Temporary Side Effects

Multiple

SCIQI‘O SIS Schimrigk 2004

CLINICAL £

Mild to moderate gastrointestinal discomfort was initially
s experienced by 6 of 7 patients, but decreased gradually during

in Multiple Scle
9th Annual Me¢

i the first 6 weeks of treatment in all patients. All other side
effects were generally mild and transient.

MYLAN PHARMS. INC. EXHIBIT 1006 PAGE 1
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Temporary Side Effects

Declaration of Biogen’s Expert Dr. Wynn:

“[T]he results of Biogen’s Phase II study disclosed in the Kappos 2006
Slides demonstrated that 720 mg/day of DMF was well-tolerated and,
in fact would have motivated a skilled artisan to seek potentially

higher-efficacy doses. Ex. 1046 at 25-27. Accordingly, in my opinion,
one of ordinary skill would not have been motivated to optimize the
dose of DMF to 480 mg/day given the relative tolerability associated
with fumarate administration.”

Ex. 2061 (Dr. Wynn) 89

POR, 24



Similar Side Effects Across All Doses

Declaration of Biogen’s Expert Dr. Duddy:

“...There were also the same number of serious adverse events for the 720
mg/day and 360 mg/day dose groups, both of which had fewer serious

adverse events than the non-treatment (placebo) group, indicating that one
would not have expected to improve on side effects by lowering the dose
below 720 mg/day at all. (Ex. 1046 at 24.)”

Ex. 2058 (Dr. Duddy), 197
Serious Adverse Events

Treatment Group

Placebo 120mgqgd 120 mgtid 240 mg tid

n=65 n=64 n=64 n=63
Total SAE 8 (12) 4 (6) 7 (11) 7(11)
Infections 0 0 1(2) 0
Neoplasm 1(2) 0 0 0
CNS (MS) 5(8) 4 (6) 6 (9) 5(8)
Ear 1(2) 0 0 0
Vascular 0 1(2) 0
Gl 0 0 (2
Renal 0 0
Injury 0 0

4 Biogen  Dpemonstrative Exhib



Similar Side Effects Across All Doses

Declaration of Biogen’s Expert Dr. Duddy:

“... Indeed, the Kappos presentation indicates that there were no

greater adverse event-related drop-outs in the 720 mg/day dose group
compared to the 360 mg/day dose group. (Ex. 1046 at 18.)”

Ex. 2058 (Dr. Duddy), 197

Discontinuations

Treatment Group
Placebo 120mgqd 120 mgtid 240 mg tid
n=65 n=64 n=64 n=63
Discontinuations, n (%) 6 (9) 6 (9) 8 (13) 10 (16)

Due to AEs 0 (0) 4 (6) ) 6 (9)

AEs=adverse events; gd=once daily; tid=three times daily

J o
Blogen  Demonstrative Exhibits — Not Evidence



Dr. Duddy’s Testimony - WO '342

Testimony of Biogen’s Expert Dr. Duddy:

A: With [the knowledge that DMF monotherapy effectively treated
MS from Biogen’s Phase II studies] that in my head, I come to '342,

and I find a long list of diseases with nothing pointing me towards
multiple sclerosis. I find a long list of fumarates, none of which is
specifically linked to multiple sclerosis, and I find a massive dose
range, none of which is linked to any fumarate or multiple sclerosis.

Ex. 1125 (Dr. Duddy), 174:14-175:10

Sur-reply, 16



WO ’342 - Biogen MA Inc. v. Forward Pharma A/S (PTAB 2017)

'er 0.20V
Tel ‘i?l Entered: March 31, 2017

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

BIOGEN MA INC.
Junior Party Patent 8,399,514 B2,

FORWARD PHARMA A/S
Senior Party Application 11/576,871.

There is no discussion that would guide one

| skilled in the art to treat MS with a therapeutically effective dose of 480 mg/day, or

any other therapeutlcally effective doses within the ranges disclosed.

Biogen's patent was also the subject of IPR2015-01993. Ex 2030 22
5 ]

Biogen’s involved patent issued on March 19, 2013. Ex. 2001A, p. |.
Subsequently, on December 3, 2013, FP filed an amendment in its application

cancelling all its previously filed claims, adding claims substantially copied from

Biogen’s patent and requesting an interference with the patent. Application Aff’d, FWP ’P Aps " Biogen MA ’nc_,
S ianv. Biogen 749 F. Appx. 969, 976 (Fed. Cir. 2018)

Page 1 of 30 IPR2018-01403
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Psoriasis vs. Multiple Sclerosis

Declaration of Biogen’s Expert Dr. Wynn:

“Second, MS and psoriasis are very different diseases. Psoriasis
manifests itself in the skin and can be treated intermittently. As a result,
the dose for psoriasis can easily be titrated based on an observed
improvement in skin lesions. In contrast, MS is largely a clinically
silent disease, and once there are clinical manifestations, damage

has already been done. Given the course of MS and the grave
consequence of undertreatment, the dose for disease modifying
therapies cannot be titrated to effect such as in blood pressure or
psoriasis, and such therapies are not given intermittently. Moreover, a
person of ordinary skill in the art would not have thought that a
dose of one active ingredient to treat psoriasis would necessarily be
effective given the different pathophysiologies.”

Ex. 2061 (Dr. Wynn), {83

POR, 40



Psoriasis vs. Multiple Sclerosis

Admissions of Petitioner’s Dr. Benet:

Q:

The concentration at different sites within the body, the brain, the heart,
the skin, they could be different for the same plasma concentration; is
that correct?

They are usually different.

And how variable can they be between different sites within the body
even given a common plasma concentration?

Hugely different.

kkk

And could it also be a function of the disease state?

Could be a function of disease state, also, yes.

Ex. 2062 (Dr. Benet), 36:15-24, 37:9-12

POR, 41



Psoriasis Drug Lenercept Made MS Worse

TNF neutralization in MS

Results of a randomized, placebo-controlled
multicenter study

An increase in the exacerbation rate was noted
in lenercept-treated patients. This finding resulted in the
sponsor’s decision to terminate the study and to release

Ex. 2087, 459

This finding suggests a final caution. An
agent that demonstrates a beneficial effect in one
autoimmune disease should not be presumed to have
beneficial effects in another.

o 3'|| V.Be

e Ex. 2087, 464

A - = e 1 EX. 2058, 985: POR, 32, 4142, 56-57



Psoriasis vs. Multiple Sclerosis - Lenercept

Declaration of Biogen’s Expert Dr. Duddy:

“In fact, it was known in the art that drugs meant to shift the Th1/Th2 balance away from
Th1 or Thl-type cytokines in favor of Th2 cytokines actually exacerbated or even
caused MS. In contrast, some of these drugs had a favorable efficacy profile in
psoriasis.”

Ex. 2058, {83

“The results of reported clinical studies in human patients, however, demonstrated that
targeting TNF-a, a Thl-type cytokine, actually exacerbated and even caused MS.”

Ex. 2058, {85

“Based on this collection of data, a person of ordinary skill in the art would have
recognized that statements such as those in Schimrigk 2004 and ClinicalTrials regarding
the hypothetical link between psoriasis and MS to be just that—speculative and
potentially interesting for future investigation. But certainly at the time that Biogen
filed its earliest application, such statements would not have provided a person of
ordinary skill in the art with an expectation that a drug used for psoriasis would
necessarily treat MS, let alone at the same dose.”

Ex. 2058, {89




Fumaderm® Is a Combination of Four Active Fumarates

Summary of Product Characteristics

Fumaderm® Initial Fumaderm® Initial

Fumaderm®

1 EE%"‘;‘W"'“' Rrmet F u m ad e rm®

= :l-'he active i of Initial and ¢
Dimethy| furmirair
i yrogen marste, caum ok 1. Name of the medicinal product
Ethyl hydrogen fumarete, zinc salt Fumaderm Initial

1 gastro-resistant tablet contains: Fumaderm

umaderm Initial

T . Qualitative and quantitative composition

Wmm. . The active ingredients of Fumaderm Initial and Fumaderm are:

EinyiFydrogen umarat: . Dimethyl fumarate;, )

MEPJ:‘ hydrogen Gmarae amL Ethyl hydrogen fumarate, calcium salt;
Ethyl hydrogen fumarate, magnesium salt;

T Ethyl hydrogen fumarate, zinc salt.

Pharmaceutical Form
Gastro-resistant tablet for oral use.

Clinical Particulars 1 gastro-resistant tablet contains:

Therapeutic Indications
Fumaderm initial:
Indicated to improve patient tolerability to Fumaderm therapy during th

= ey
Pl e . » - Fumaderm Initial Fumaderm
previous, externally applied, stand-alone treatments have failed. Prij
tolerability must firstly be: by with Initi

Posology and method of administration Dlmethyl fumarate 30 mg 120 mg

dosage instructions are 3s follows: Ethyl hydrogen fumarate,
mgﬁa&nm*m;rmmmmmm m Calcium salt 67 mg
(eveninge). Duning Week 3. te daty dose shouid be mressed 09 | Ethyl hydrogen fumarate,
initial tablets (1 x mornings and 1 x evenings). During Week 3 (dail Magnesium salt 5 mg

Ethyl hydrogen fumarate,
Zing salt 3mg

MYLAN PHARMS. INC. EXHIBIT 1020 PAGE 2 E X 1 02 0 2
-
]

POR, 19; Sur-reply, 5



Fumaderm® Is a Combination of Four Active Fumarates

Schimrigk 2006:

European Journal of Neuroogy 2006, 13: 604-610

Oral fumaric acid esters for the treatment of active my
open-label, baseline-controlled pilot study St u dy dru g

S. Schimrigk™®, N. Brune™® K. Hellwig®, C. Lukas®, B. Bellenberg®,
D. Péhlau® and H. Przuntek™®
“Deparument of Newralogy amd " Fumarate Stdy Group for Multiple Sclevosis (FSGMS ). St Josef

Fumaric acid ester tablets (Fumaderm®, Fumapharm,

Keywords: An exploratory, prospective. open-label study of fuf
5, M \Icrmi|. !A.I\‘ conducted in patiemis  with u-.\.lpﬁi . - -
s eyl Murl, Switzerland) were composed of the following:
treatment phase (target dose of 360 mgday). Ten
.lhul\l\ Status $ score of 20-6.0 and at

;:r"::;,:':;":ﬂ: cthylhydrogenfumarate-Ca salt 67 mg, ethylhydrogen-

and wrinalysis. The
5.

el fumarate-Mg  salt 5 mg, dimethylfumarate 30 mg,

J| first 3 weeks off
The most cony

i cthylhydrogenfumarate-Zn salt 3 mg (Fumaderm

ER b nitial®); and dimethylfumarate 120 mg, ethylhydro-

umor necrosis e results of this exploratory
of FAE in patiems with MS are warranted

CDE" T cells: monony

genfumarate-Ca salt 87 mg, cthylhydrogenfumarate-
:1‘{;; ';;f.:lﬂ: :::;:';,:; miznsd Mg osalt S mg, ethylhydrogenfumarate-Zn salt 3 mg

adhesion molecules (¥
MS paticnts shows inf
globulins with restrie]

st (Fumaderm forte®).
agents with immunon|

a
lesions and in the cercbrospinal fluid (CSF) of \I\ pa- IFNG have been sho

ients [1.2). Secondly. MS lesions have many features of  decrease the frequency ul' relapses. and slow the pro-
a de -type ]\\mmm.:mm reaction [3]. and dem- gression of disability in MS [10-12). x. ’

of I'I\umhu pkines Fumaric acid esters (F\EJ mﬂmncc m. |.r il .upm“

Introduction

on 7 of immune functions #* ~
tor [T\l ). inte rkukm (IL)y-1]: .uuulad CD4" and MS. FAE therapy |
(Thi2-like cviokines

o s Declaration of Biogen’s Expert Dr. Duddy:

Boshum, Gudranstrass: . :
234500-1: fax: 00490214 (ICAM)-1 and VC?

these cellular adhes:

“6-tablet dose of Fumaderm®.. . . contains a total dose
of 1,290 mg active fumarates”

MYLAN PHARMS. INC,

Ex. 2058 (Dr. Duddy), 160
POR, 20; Sur-reply, 5




Fumaderm® Is a Combination of Four Active Fumarates

O

EUROPEAN MEDICINES AGENCY

J i,
Committee for Medicinal Products for Human Use (CHMP)

Based on the review of data on the quality, non-clinical and clinical properties
of both DMF and MEF, the CHMP considered that, the active substance of

Tecfidera, dimethyl fumarate, is not the same as Fumaderm as MEF and DMF
are considered pharmacologically active agents which contain different
therapeutic moieties.

Ex. 1037, 120

MYLAN PHARMS. INC. EXHIBIT 1037 PAGE 1

POR, 19-20; Sur-reply, 6



Schimrigk’s Atypical Non-Placebo Controlled Design

Declaration of Biogen’s Expert Dr. Duddy:

“The trial design of Schimrigk 2004 does not lend itself to determining
whether the 3-tablet dose of Fumaderm® (645 mg total fumarates) is
effective to treat MS. Specifically, the patients in the study first received a
6-tablet dose of Fumaderm® (1,290 mg total fumarates). (Ex. 1006 at 5;
Ex. 1020 at 2.) During this treatment phase, after 12 weeks, with the 6-
tablet Fumaderm® dose, Schimrigk 2004 reports a statistically significant
reduction in Gd+ lesions and volume but without providing any underlying
numerical data. Following 18 weeks of treatment on the 6-tablet regimen
and after only a 4-week washout period, the patients were then maintained
on a 3-tablet daily dose of Fumaderm® (645 mg total fumarates). (Ex.
1006 at 5; Ex. 1020 at 2.) Schimrigk 2004 offers no data on the magnitude
or trajectory of treatment response following the first observation of
response at 12 weeks on the 6-tablet dose. It is thus impossible to
determine the contribution, if any, of the 3-tablet dose to the reported
conclusion.”

Ex. 2058 (Dr. Duddy), /52
POR, 21-22; Sur-reply, 6




Schimrigk’s Atypical Non-Placebo Controlled Design

Admissions of Petitioner’s Dr. Benet:

Q: And what about a study where the doses start high and then move
low; if the effects of the high dose don't dissipate rapidly, does that

affect the interpretation of what the low dose 1s doing?

So you just don't do those kinds of studies. I mean, that will would
not be a dose response I do.

Ex. 2062 (Dr. Benet), 58:9-17

POR, 21-22; Sur-reply, 7



Inventor Dr. O’Neill’s Work Under 35 U.S.C. § 102(a)

£ in re Katz, 687 F.2d 450 (CCPA 1982)

“[O]ne's own invention, whatever the form of
disclosure to the public, may nhot be prior art
against oneself, absent a statutory bar.”

Id. at 454 (quoting In re Facius, 56 CCPA 1348, 1358 (CCPA 1969))

“What is required is a reasonable showing
supporting the basis for the applicant’s
position.”

ld. at 455.

POR, 5, 10; Sur-reply, 21-22, 23-24



Petitioner’s Burden

) Varian Med. Sys., Inc. v. William Beaumont Hosp., IPR2016-00160, Paper 82

L. 34 (PTAB May 4, 2017)

<)
&

7 % N E
R
% . g N
4
*r, v
e NT o ( o

‘\ Coal. for Affordable Drugs (ADROCA) LLC v. Acorda Therapeutics, IPR2015-01850
Paper 72 (PTAB Mar. 9, 2017)

“[W]e are not persuaded that Petitioner has met its burden

of persuasion by showing sufficiently that the portions of
Jaffray 1999 SPIE and Jaffray 1999 JRO on which it relies

are the work of ‘others’.

ld. at 22.

“We find that Petitioner’s evidence that allegedly casts

doubt on the authorship of the relevant portions of S-1 is not
sufficient to overcome the ample, unequivocal evidence
presented by Patent Owner that supports our finding that the
relevant portions of S-1 are the original work of Drs. Blight
and Cohen alone.”

ld. at 42.

POR, 5-6; Sur-reply, 22



Ex. 1007: Dr. O’Neill Original Draft and Publication

Dr. O’Neill Draft (Jan. 31, 2006)

Efficacy of a Novel Oral Single-Agent Fumarate, BG00012, in Patients With
Relapsing-Remitting Multiple Sclerosis: Results of a Phase 2 Study

<<Please enter authors and affiliations>>
<<Character limit: 2500; Character count: 2145>>

Objective: To determine the efficacy of three dose levels of BG00012, a novel single-
agent oral fumarate, on brain lesion activity as measured by magnetic resonance imaging
(MRI1) in patients with relapsing-remitting multiple sclerosis (RRMS).

Methods: This was a randomized, double-blind, placebo-controlled clinical trial of
BGO0O0012 in patients with RRMS. Men and women 18 to 55 years of age were eligible
for the study if they had a diagnosis of RRMS and an Expanded Disability Status Scale
(EDSS) score between 0.0 and 5.0. In addition, patients must have had cither =1 relapse
within 12 months prior to randomization or gadolinium-enhancing (Gd+) lesions on
cranial MRI at screening. Patients received BG00012 120 mg by mouth (PO) once daily
(120 mg/day), 120 mg PO three times daily (360 mg/day), 240 mg PO three times daily
(720 mg/day), or placebo for 24 weeks. The treatment period was followed by a 24-week
dose-blinded safety-extension period during which all patients received BG00012. The

~| Results: A total of 257 paticnts were enrolled in the study; 64 patients each were

Published Abstract (May 30, 2006)

0108

Efficacy of a novel oral single-agent fumarate, BG00012, in patients with re-
lapsing-remitting multiple sclerosis: results of a phase 2 study

L. Kappos, D. H. Miller, D. G. MacManus, R. Gold, E. Havrdova, V. Limmroth,
C. Polman, K. Schmierer, T. Yousry, M. Yang, M. Eraksoy, E. Meluzinova, I. Rek-
tor, G. N. O'Neill

Universitdtsspital Basel (Basel, CH); University College London (London,
UK); University Gottingen and Gemeinniitzige Hertie-Stiftung (Gottingen,
D); General Teaching Hospital (Prague, CZ); City Hospital of Cologne
(Cologne, D); VU Medical Centre (Amsterdam, NL); Biogen Idec (Cam-
bridge, USA); University of Istanbul (Istanbul, TR); Faculty Hospital V Mo-
tole (Prague, CZ); Masaryk University (Brno, CZ)

Objective: To determine the efficacy of three dose levels of BG00012,a novel
oral fumarate preparation, on brain lesion activity as measured by magnetic
resonance imaging (MRI) in patients with relapsing-remitting multiple scle-
rosis (RRMS).

Methods: This was a randomised, double-blind, placebo-controlled clin-
ical trial of BG00012 in patients with RRMS. Men and women 18 to 55 years
of age were eligible for the study if they had a diagnosis of RRMS and an Ex-
panded Disability Status Scale (EDSS) score between 0.0 and 5.0. In addition,
patients must have had either 21 relapse within 12 months prior to ran-
domisation or gadolinium-enhancing (Gd+) lesions on cranial MRI ;:i

tend : S jve
Results: A total of 257 patients were enrolled in the study; 64 patients
each were randomly assigned to receive one of the three BG00012 doses and

. randomly assigned to receive one of the three BG00012 doses and 65 patients to placebo.
/| Approximately 90% of patients completed the 24-week treatment period. BG00012 (720
mg/day) significantly reduced the mean number of new Gd- lesions (the primary end

65 patients to placebo. Approximately 90% of patients completed the 24-
week treatment period. BG00012 (720mg/day) significantly reduced the
mean number of new Gd + lesions (the primary end point) compared with

point) compared with placebo.

Dl O (] o Y s cl %
randomly assigned to receive one of the three BG00012 doses and 65 patients to placebo.
Approximately 90% of patients completed the 24-week treatment period. BG00012 (720
mg/day) significantly reduced the mean number of new Gd+ lesions (the primary end
point) compared with placebo. In addition. BG00012 reduced the cumulative number of
new Gd+ lesions, the number of new/enlarging T2-hyperintense lesions, and the number
of new T1-hyperintense lesions, compared with placebo.
Conclusion: BG00012 significantly reduces brain lesion activity as measured by MRI in

patients with RRMS over 24 weeks of treatment.
Ex. 2093, 2

placebo.

——— — T T T —
lesions at week 24, Additional end points included the nu 1-hy-
pointense lesions at week 24, relapse rate, and disability progression as mea-
sured by EDSS.

Results: A total of 257 patients were enrolled in the study; 64 patients
each were randomly assigned to receive one of the three BG00012 doses and
65 patients to placebo. Approximately 90% of patients completed the 24-
week treatment period. BG00012 (720 mg/day) significantly reduced the
mean number of new Gd +lesions (the primary end point) compared with
placebo. In addition, BG00012 reduced the cumulative number of new
Gd + lesions, the number of new/enlarging T2-hyperintense lesions, and the
number of new T1-hypointense lesions compared with placebo.

Conclusion: BG00012 significantly reduces brain lesion activity, in a
dose-dependent manner, as measured by MRI in patients with RRMS over
24 weeks of treatment.

This study was sponsored by Biogen Idec and Fumapharm AG.

Ex. 1007, 27
POR, 9; Sur-reply, 22



Ex. 1007 - Emails Between Dr. O’Neill and Dr. Kappos

Dr. O’Neill - Original Draft

Efficacy of a Novel Oral Single-Agent Fumarate, BG00012, in Patients With
Relapsing-Remitting Multiple Sclerosis: Results of a Phase 2 Study

<<Please enter authors and affiliations>>
<<Character limit: 2500; Character count: 2145>>

Objective: To determine the efficacy of three dose levels of BG00012, a novel single-
agent oral fumarate, on brain lesion activity as measured by magnetic resonance imaging
(MRI) in patients with relapsing-remitting multiple sclerosis (RRMS).

Methods: This was a randomized, double-blind, placebo-controlled clinical trial of
BG00012 in patients with RRMS. Men and women 18 to 55 years of age were eligible
for the study if they had a diagnosis of RRMS and an Expanded Disability Status Scale
(EDSS) score between 0.0 and 5.0. In addition, patients must have had either >1 relapse
within 12 months prior to randomization or gadolinium-enhancing (Gd+) lesions on
cranial MRI at screening. Patients received BG00012 120 mg by mouth (PO) once daily
(120 mg/day), 120 mg PO three times daily (360 mg/day), 240 mg PO three times daily
(720 mg/day), or placebo for 24 weeks. The treatment period was followed by a 24-week
dose-blinded safety-extension period during which all patients received BG00012. The
primary end point was the total number of Gd+ lesions over four MRI scans at weeks 12,
16, 20, and 24 (calculated as the sum of the four scans). Secondary end points included
the cumulative number of new Gd+ lesions from week 4 to week 24 and the number of
new/enlarging T2-hyperintense lesions at week 24. Additional end points included the
number of new T1-hypointense lesions at week 24, relapse rate, and disability
progression as measured by EDSS.

Results: A total of 257 patients were enrolled in the study; 64 patients cach were
randomly assigned to receive one of the three BG00012 doses and 65 patients to placebo.
Approximately 90% of patients completed the 24-week treatment period. BG00012 (720
mg/day) significantly reduced the mean number of new Gd~ lesions (the primary end
point) compared with placebo. In addition, BG00012 reduced the cumulative number of
new Gd+ lesions, the number of new/enlarging T2-hyperintense lesions, and the number
of new T1-hyperintense lesions, compared with placebo.

Conclusion: BG00012 significantly reduces brain lesion activity as measured by MRI in

patients with RRMS over 24 weeks of treatment.
Ex. 2093, 2

Dr. Kappos - Return Draft to Dr. O’Neill

Efficacy of a Novel Oral Single-Agent Fumarate, BG00012, in Patients with
Relapsing-Remitting Multiple Sclerosis: Results of a Phase 2 Study

<<Please enter authors and affiliations>>
<<Character limit: 2500; Character count: 2169>>

Objective: To determine the efficacy of three dose levels of BG00012, a novel oral
fumarate preparation, on brain lesion activity as measured by magnetic resonance
imaging (MRI) in paticnts with relapsing-remitting multiple sclerosis (RRMS).
Methods: This was a randomized, double-blind, placebo-controlled clinical trial of
BGO00012 in patients with RRMS. Men and women 18 to 55 years of age were eligible
for the study if they had a diagnosis of RRMS and an Expanded Disability Status Scale
(EDSS) score between 0.0 and 5.0. In addition, patients must have had either =1 relapse
within 12 months prior to randomization or gadolinium-enhancing (Gd+) lesions on
cranial MRI at screening. Patients received BG00012 120 mg by mouth (PO) once daily
(120 mg/day), 120 mg three times daily (360 mg/day), 240 mg three times daily (720
mg/day), or placebo for 24 weeks. The treatment period was followed by a 24-week dose-
blinded safety-extension period during which all patients received BG00012. The
primary end point was the total number of Gd+ lesions over four MRI scans at weeks 12,
16, 20, and 24 (calculated as the sum of the four scans). Secondary end points included
the cumulative number of new Gd+ lesions from week 4 to week 24 and the number of
new/enlarging T2-hyperintense lesions at week 24. Additional end points included the
number of new T1-hypointense lesions at week 24, relapse rate, and disability
progression as measured by EDSS.

Resulrs: A total of 257 patients were enrolled in the study; 64 patients each were
randomly assigned to receive one of the three BG00012 doses and 65 patients to placebo.
Approximately 90% of patients completed the 24-week treatment period. BG00012 (720
mg/day) significantly reduced the mean number of new Gd+ lesions (the primary end
point) compared with placebo. In addition, BG00012 reduced the cumulative number of
new Gd+ lesions, the number of new/enlarging T2-hyperintense lesions, and the number
of new T1-hypointense lesions, compared with placebo.

Conclusion: BG00012 significantly reduces brain lesion activity as measured by MRI in
patients with RRMS over 24 weeks of treatment.

Ex. 2093, 5

POR, 6, 9-10



Ex. 1007 - Emails Between Dr. O’Neill and Dr. Kappos

Dr. O’Neill - Original Draft

Efficacy of a Novel Oral Single-Agent Fumarate, BG00012, in Patients With
Relapsing-Remitting Multiple Sclerosis: Results of a Phase 2 Study

<<Please enter authors and affiliations>>
<<Character limit: 2500; Character count: 2145>>

Objective: To determine the efficacy of three dose levels of BG00012, a novel single-
agent oral fumarate, on brain lesion activity as measured by magnetic resonance imaging
(MRI) in patients with relapsing-remitting multiple sclerosis (RRMS).

Methods: This was a randomized, double-blind, placebo-controlled clinical trial of
BG00012 in patients with RRMS. Men and women 18 to 55 years of age were eligible
for the study if they had a diagnosis of RRMS and an Expanded Disability Status Scale
(EDSS) score between 0.0 and 5.0. In addition, patients must have had cither 21 relapse
within 12 months prior to randomization or gadolinium-cnhancing (Gd+) lesions on
cranial MRI at screening, Patients received BG00012 120 mg by mouth (PO) once daily
(120 mg/day), 120 mg $O three times daily (360 mg/day), 240 mg PO three times daily
(720 mg/day), or placebo for 24 weeks. The treatment period was followed by a 24-weck
dose-blinded safety-extension period during which all patients received BG00012. The
primary end point was the total number of Gd+ lesions over four MRI scans at weeks 12,
16, 20, and 24 (calculated as the sum of the four scans). Secondary end points included
the cumulative number of new Gd+ lesions from week 4 to week 24 and the number of
new/enlarging T2-hyperintense lesions at week 24. Additional end points included the
number of new T1-hypointense lesions at week 24, relapse rate, and disability
progression as measured by EDSS.

Results: A total of 257 patients were enrolled in the study; 64 patients cach were

randomly assigned to receive one of the three BG00012 doses and 65 patients to placcbo.

Approximately 90% of patients completed the 24-week treatment period. BG00012 (720
mg/day) significantly reduced the mean number of new Gd-+ lesions (the primary end
point) compared with placebo. In addition, BG00012 reduced the cumulative number of
new Gd+ lesions, the number of new/enlarging T2-hyperintense lesions, and the number
of new T1-hyperintense lesions, compared with placebo.

Conclusion: BG00012 significantly reduces brain lesion activity as measured by MRI in

patients with RRMS over 24 weeks of treatment.
Ex. 2093, 2

Dr. Kappos - Return Draft to Dr. O’Neill

Efficacy of a Novel Oral Single-Agent Fumarate, BG00012, in Patients with
Relapsing-Remitting Multiple Sclerosis: Results of a Phase 2 Study

<<Please enter authors and affiliations>>
<<Character limit: 2500; Character count: 2169>>

Objective: To determine the efficacy of three dose levels of BG00012, a novel oral
fumarate preparation, on brain lesion activity as measured by magnetic resonance
imaging (MRI) in patients with relapsing-remitting multiple sclerosis (RRMS).
Methods: This was a randomized, double-blind, placebo-controlled clinical trial of
BGO00012 in patients with RRMS. Men and women 18 to 55 years of age were eligible
for the study if they had a diagnosis of RRMS and an Expanded Disability Status Scale
(EDSS) score between 0.0 and 5.0. In addition, patients must have had either >1 relapse
within 12 months prior to randomization or gadolinium-enhancing (Gd+) lesions on
cranial MRI at screening. Patients received BG00012 120 mg by mouth (PO) once daily
(120 mg/day), 120 mg three times daily (360 mg/day), 240 mg three times daily (720
mg/day), or placebo for 24 weeks. The treatment period was followed by a 24-week dose-
blinded safety-extension period during which all patients received BG00012. The
primary end point was the total number of Gd+ lesions over four MRI scans at weeks 12,
16, 20, and 24 (calculated as the sum of the four scans). Secondary end points included
the cumulative number of new Gd+ lesions from week 4 to week 24 and the number of
new/enlarging T2-hyperintense lesions at week 24. Additional end points included the
number of new T1-hypointense lesions at week 24, relapse rate, and disability
progression as measured by EDSS,

Results: A total of 257 patients were enrolled in the study; 64 patients each were
randomly assigned to receive one of the three BG00012 doses and 65 patients to placebo.
Approximately 90% of patients completed the 24-week treatment period. BG00012 (720
mg/day) significantly reduced the mean number of new Gd+ lesions (the primary end
point) compared with placebo. In addition. BG00012 reduced the cumulative number of
new Gd+ lesions, the number of new/enlarging T2-hyperintense lesions, and the number
of new T1-hypointense lesions, compared with placebo.

Conclusion: BG00012 significantly reduces brain lesion activity as measured by MRI in
patients with RRMS over 24 weeks of treatment.

Ex. 2093, 5
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Phase Il Clinical Trial Unblinding Plan

Presentation of the grouped results to C-1900 Advisory

Committee by GON

Filow Diagram of C-1960 Unbiinding Process
Database lock for the Treatment phase study C-1900 G 0 N — D I'. G i Im 0 I'e 0 ' Ne i I I

02 Nov 05

Transfer of responsibilities 1o a second blinded set of
statisticians and programmers that assume routine stats
responsibilities for the extension phase (SMC, SMT)

Initial unblinding and analysis of C-1900 Treatment 2 statistician (Minhua Yang, Frances Lynn
phase ~ Mon 21 Nov 05 - Week 47 - and 3 programmers (Sarah McLaughlin,
Hutjuan Xu and Tim Tian) are unblinded.

Review of analysis by 2 Medical Directors (Alfred
Sandrock, Gilmore O'Neill) - Wed 23" Nov— Week 47
GON to grouped results ONLY.

Presentation of the grouped results 1o C-1900 Advisory
Presentation of analysis to members of senior - COll_lmlllEE (Efficacy only) and to the C-1900 SMC
management committee (Whaijen Soo, Laura Is unblinded 10 (Safety data only) by GON - Wed 30 Nov -
Meyerson, Carmen Bozic, Glyn Belcher, Dale Spriggs)

Mon 28 Nov -Week 48 - By Gilmore O"Neill Presentation of the erouped results (Effieacy only) 1o Presentation of 2 individuals from

the Program Team By Gilmore O Neill - Thu 01° Regulatory Affairs and 1 Medical writer for German
- - - Dec - MAA update and MS IND Filing, and IB update,
Presentation of analysis 1o Neurology SBU Bob respectively — by GON — Thu 01" Dec
Hamm, HP Hasler by GON — Tues 29 Nov - —

Presentation of the grouped results to Fumapharm By

Ex. 2090, 2 Gilmore O"Neill - Week 49 -

Presentation of the grouped results (Efficacy only) to
C-1900 Investigators by teleconference — Week 50 —
ONLY in case of a press release.

POR, 8



Inventor Dr. O’Neill’s Work Under 35 U.S.C. § 102(a)

n re Katz, 687 F.2d 450 (CCPA 1982)

“[W]e hold that authorship of an article by itself does not raise a presumption of
inventorship with respect to the subject matter disclosed in the article .... The
content and nature of the printed publication, as well as the circumstances
surrounding its publication, not merely its authorship, must be considered.”

Testimony of Ms. Conaghan (Phase II Clinical Trial Manager):

Q: What does the coordinating investigator -- what does that title convey?

A: Well, first of all, they are one of the investigators like everybody else. And then he
was also the coordinating investigator, meaning he sat on the advisory committee.

Ex. 1129, (Ms. Conaghan), 30:11-16

Testimony of Dr. Havrdova (Phase II Investigator and SAC Member):
Q: What was Dr. Kappos's role in the Phase II study?

A: He was -- his job was the coordinator of the clinical trial.

Q: What does the job of coordinator entail in a Phase II clinical trial?

A: If the person -- if people from other countries could not come to an agreement with
their country coordinator, they could contact him.

Ex. 1130, (Dr. Havrdova) 16:13-21
POR, 9; Sur-reply, 22-23




Inventor Dr. O’Neill’s Work Under 35 U.S.C. § 102(a)

Testimony of Biogen Inventor Dr. O’Neill:

Syttt ot s Q: And so Dr. Kappos was involved in drafting and amending the study protocol and
n nd statistical analysis plan, correct?

. As I said, I designed the study. I drafted the study protocol. And my team -
and the team under my direction created the statistical analysis plan.
Professor Kappos and other members of the Scientific Advisory Committee had
the opportunity after we had completed the protocol to actually review it and give
advice and were also able to and did look at the data accorded the unblinding
process that I've outlined in Exhibit 2090 and then were able to input the
manuscript that was written up under my direction. And in order to enable
Professor Kappos to be corresponding author, he had full access to the tables,
listings, and figures that were generated by the analysis plan that my team
generated under my direction.

hksk
: Well, it doesn't say that GNO was involved in drafting and amending the study
protocol and statistical analysis plan, does it?

: What is written there is not incompatible with what I've said, which is that I
conceived of the study design, drafted the original protocol, amended, oversaw the
execution of the entire study, the analysis, and the conclusions.

Ex. 1127, (Dr. O’Neill), 154:21-155:21, 162:20-163:6
Sur-reply, 23




Inventor Dr. O’Neill’s Work Under 35 U.S.C. § 102(a)

Ex. 2088, 2

Testimony of Biogen Inventor Dr. O’Neill:
Q: And what was the role of the CTRB?

A: The CTRB's role was to review and approve the proposed designs of
clinical trials.

Ex. 1127 (Dr. O'Neill), 47:6-8
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Inventor Dr. O’Neill’s Work Under 35 U.S.C. § 102(a)

Testimony of Dr. Havrdova (Phase II Investigator and SAC Member):

Q:Doctor, if you could turn to your declaration and paragraph 11. And if you
could look at the second sentence. And you reference the three exhibits
and state that they are solely the work of Dr. O'Neill and those working
under his direction and supervision.

Do you see that?

A:Yes.

Q: Who were you referring to when you said "those working under his
direction and supervision"?

A:Each study is a work of many people, and in any pharmaceutical
company, it's not only one person that is responsible for the study.

Ex. 1130 (Dr. Havrdova), 25:11-26:1

Petitioner’s Reply, 22



