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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. 
 

Before RICHARD E. SCHAFER. SALLY GARDNER-LANE. and
DEBORAH KATZ, Administrative PatenrJudges.
SCHAFER, Administrative Parent Judge.

FINAL WRITTEN DECISION
35 U.S.C. §1l3(a) and 3'! CFR. § 42.73 

Bingen Exhibit 2038
Mylan v. Binge.
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Dr. Duddy’s Contemporaneous Perception

 
  

September 2009 (Only Phase II Results Published)

Where will they all fit?
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Dr. Duddy’s Contemporaneous Change of Perception

 November 2011 (After Phase III 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),1I177

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), 11100

POR 3, 51; Sur—reply, 17-18



Unpredictability & Failures in the Art

 
Wiendl (2002):

Therapeutic Approaches in Multiple Sclerosis
Lessons from Failed and Interrupted Treatment Trials

 
 

  
lHERAP‘l REVIEW 

 
 
  
 
 
 

Therapeutic Approaches in Mult'
Lessons from Failed and Interrupted Treatment T .

“However, in contrast to the successfully introduced

and established immunomodulatory therapies (e.g.

interferon-B 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 [/11 studies, the drugs and strategies

investigated showed no benefit or even turned out to

have unexpectedly severe adverse eflects.”

murmur
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Unpredictability & Failures in the Art

Ulzheimer (2010):

Therapeutic Approaches to Multiple Sclerosis
An Update on Failed, Interrupted, or Inconclusive Trials of Immunomodulatory

Therapeutic Approaches t Treatment Strategies
An Updale cm Failed, Interrupted, or Inco-
Trealment Strategies

There is a tremendous activity in

the search for new therapeutics,“~21 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.[3'5] Despite

rational pathophysiologic concepts, conclusive data from

animal models, promising phase l/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.
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Unexpected Results - Magnitude of Efficacy 
Testimony of Biogen’s Expert Dr. Wynn:

Cl: [Y]ou did not think that 480 milligrams would work, correct?

A: It certainly wasn’t my invention,

. I

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 II trial. Phase III, and
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Pent-Up Demand in Anticipation of Tecfidera® Launch

 
  

Japan Shiflins [BMW mm

min “Milli; New York Times, April 1, 2013:“mumm-
‘ mwmm ' , . an

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 i.

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, 11mi. ' up. -u‘Il-l‘va-fllhlnmr‘LMMW-P'”

Modern Slals Bring WAR l madcast Boolh (B.A.B.I.P.. Too] 9L"

POR, 58. 61



Tecfidera® Rapidly Overtook Its Oral MS Competitors 
  

 

 
 
        

ORAL MULTIPLE SCLEROSIS THERAPIES

SHARE OF ESTIMATED TOTAL U.S. DAILY RECOMMENDED DOSES

Q3 2010 - Q4 2018
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Notes 8:. Sources:

From Appendix 15.
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Tecfidera® Market Share Leads All MS Drugs  

  

  

MULTIPLE SCLEROSIS THERAPIES

SHARE OF 115. SALES

Q1 2009 - Q4 21118

ShareofUS.Sala

 0% --"'
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—Tocfidcra "III- Gilmya “can MWO - - Avonex II-H-I Copaxone —-Rcbif — «Du-nus - Tysabri

 
Notes & Sources:

From Appendix 6.
Dues not display drugs with less than $250 million in sales in Q4 2018. Drug; excluded under this criterion are Betasumn‘ Extends, Glatiramcr acetate, 61810138.,

Plegridy. Lama-ads, Mitoxantmne, and Novantmnc. See Appendix 21
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Dr. Hay’s Independent Economic Analysis 
Admissions of Petitioner’s Dr. Hay in Previous Testimony:

A: “_has been a relatively_oral MS drug with-
—,less than 2 years after its launch, despite

directly competing with Gilenya and other MS drugs. Since its launch

in 2012, Tecfidera has been—from '
Gilenya as doctors and patients understand that—

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
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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].”

***

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

A: It means it has better outcomes. So—

_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.—You do them-
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’376 Patent Could Not Have Prevented Others From

Developing DMF in Other Forms for MS 
 

WI bflnfimfll

(l2) United States Patent um hunt Vm: US 6,509,376 Bl.loshl cl a]. (as) Date of Patent: Jan. 2!. 2003   
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 rated or unsaturated CL20 alkyl radical which may be

optionally substituted with halogen (C1, F, 1, Br), hydroxy,

C1_4 alkoxy, nitro or cyano, and optionally suitable carriers

and excipients for use in transplantation medicine or for the
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active (lupoid) hepatitis, psoriasis, psoriatic arthritis, neuro—
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Unexpected Results - Magnitude of Efficacy

CLINICAL REVIEW

Application Type NDA
Application Number 204063

W" FDA Clinical ReviewSubmit Date 2-27-2012

_' —studied in these efficacy trials, BG-12 240 mg bid and
- 240 mg tid,—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

. of the 240 mg bid dose only.

 
Intended Population Relapsing [arms of Multiple

Sderosis

Biogen Exhibit ZIIIIJ
Mylnn v. Biogen
[Plums-mos

Binge]: Em‘hit 2572
Bing!!! MA, Inc. 7. Forward. Hanna AIS

lnkflimmmmmm06,023

Rm ID‘ 5214415

Page I of 1 l4
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Unexpected Results - Magnitude of Efficacy

0
['UEIUI'EAN |\‘.Ll‘.‘|Q.\'E Q ‘xCii'NCY-- ‘E\-E ma: -. --- rI

EMA Assessment Report

Maintenance ofthe eflect

—

—

-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.
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Petitioner’s Post Hoc (Hindsight) Arguments
 

NGWS ROOF?!  
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May 2006 Press Release

' ’ ' The results of the 120 mg and 360 mg BG-12 treated

groups were not statistically significant versus placebo.
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Petitioner’s Post Hoc (Hindsight) Arguments 
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?

A: And so it’s not called out in this paper, no.
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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: I see it as a potential——of trying to

explain away why the Phase II study showed no effect before the 720

i dose and that the Phase III study showed an effect at 480 and 720.

: ;. f: a I“. Demonstrative Exhibits — Not Evidence 20



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), 1165

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—
_because such analyses—2111d

may therefore_.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—
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Petitioner s Post Hoc (Hindsight) Arguments
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Statistics in Medicine— Reporting ofSubgroup

Analyses in Clinical
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Petitioner’s Post Hoc (Hindsight) Arguments

 
Treating Individuals 2

  
 

Subgroup analysis in randomised controlled trials:
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“Dr. Benet’s Subtraction Analysis Is Also Highly Arbitrary”

Benet “Normalized" Lesion Counts Benel “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 ofpost hoc analyses . . .
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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. 
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.
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Different Patient Populations

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

 Baseline Patient Characteristics 
 

  Treatment Group

Placebo 120m-qd 120 mtid

69%

 

Placebo 120 mg qd 120 mg tid 240 mg tid

Treatment Group

1: .
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Petitioner’s Post Hoc (Hindsight) Arguments 
Declaration of Biogen’s Expert Dr. Thisted:

—-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.”
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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 MS 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."

 
4? 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.

P?
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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



 
Declaration of Biogen’s Expert Dr. Wynn:

“Disease modification is the key treatment objective for the MS field,

because—.. .-

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. . ..”

***

“[O]nce a patient has MS disease activity, brain damage has already

occurred.”
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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—within

an individual patient.”

e “[B]ecause the disease course is uncertain and not always observable to

the patient or physician,—

—,which compare the ‘

average response of the treated group to the average response of the

_todetermine efficacy.”

e “Given the particular nature of MS and the—

—,physicians cannot, and do not, dose-titrate disease-

modifying therapy to treat an individual MS patient.”
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Published Interview of Petitioner’s Dr. Corboy - Efficacy

toflfocus

Fresh ”preaches
t© MS Ca re Q&A with Dr. Corboy (2013)
N W m l

Q. What factors (insurance coverage/costs, convenience,

trial data. experience) would you say are mos: relevant to

you in your therapeutic decision-making?

—.Risk. Compliance (convenience
and side effeccs). Insurance/c055 never play a role in philo‘

" sophical choice, but often play a praCtical role in what we can

attually get for the patient. 
  I'P'R 2m 84" 403
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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 I 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

Sur—reply, 9-10



 

Temporary Side Effects

 Multiple
Sclerosis
CLINICAL:E

Schimrigk 2004:

 
 

Mild to moderate gastrointestinal discomfort was initially

experienced by 6 of 7 patients, but decreased gradually during

the first 6 weeks of treatment in all patients. All other side

effects were generally mild and transient.

cDDDDD Ex. 1006 5Journals ’RC
13"?
.M35

POR, 24; Sur-reply, 6



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) 1189

FOR, 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), 1197

Serious Adverse Events

Treatment Group

Placebo 120 mg qd 120 mg tid 240 mg tid
n=65 n=64 n=64 n=63

otaISAE 8(12) 4 (6) 7(11) 7 11

Infections 0 O 1 (2) D

Neoplasm 1 (2) O 0 0

CNS (MS) 5(8) 4(6) 6 (9) 5 (8)

Ear 1 (2) 0 0 0

Vascular 0 0 1(2) 0

GI O 0 O 1 (2)

Renal O 0 0 1 (2)

Injury 1 (2) 0 0 0 Ex- 1046! 24

POR. 39



Similar Side Effects Across All Doses

Dalmatian]: {iii Humans km” I}: Dudm

Ex.1046,18

 
POR. 39



Dr. Duddy’s Testimony - W0 ’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 ofwhich 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), 174:14-175:1o

Sur—reply, 16



W0 ’342 - Biogen MA Inc. v. Forward Pharma A/S (PTAB 2017)

  
  

 
 

3:!Nilll.‘lic.1ilt’ .' llFi-Z

Tel: 571-2724n83 Entered: March 31, 20]?

UNITED STATES PATENT AND TRADEMARK OFFICE

 
 
 

 

BEFORE THE PATENTTRIAL AND APPEAL BOARD

BIOGEN MA INC.
Junior Party Patent 8399.5” 32,

V.

FORWARD PHARMA NS
Senior Party Application 1 11'57637I.

 

 

There is no discussion that would guide one

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

 any other therapeutically effective doses Within the ranges disclosed.
orwar ‘ arma s ‘ pp icatlon u.. e : app tea ion .

Biogen's patenl was also the subject oflPRlOlS-Ol993. . ' I. . 'I II
Biugen’s involved patent issued on March I9. 2013, Ex. 200111.]; I. ' " "' I ' ' I ' ' I

Subsequently, on December 3. 20 | 3. F? filed an amndment in its application

cancelling all its previously filed claims. adding claim substantially copied from\deIlLb-INH
Biogen’s patent and requesting an interference wilh the patent. Application

Binge- Exhibil 2030
Mylln v. Biogen

Page I ol'30 lPRZfllS—lllm
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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.”

) .
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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?

A: They are usually different.

Q: And how variable can they be between different sites within the body

even given a common plasma concentration?

A: _-

*u’n':

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

A: Could be a function of disease state, also, yes.
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Psoriasis Drug Lenercept Made MS Worse

TNF neutralization in MS

Results of a randomized, placebo-controlled
multicenter study

The Lanna-cum. Muiliplu ‘

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.

I Mvhnv. Illegal '

m... Ex. 2037, 464

Ex. 2053.1135; 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 Th1-type cytokines in favor of Th2 cytokines—
_.In contrast, some of these drugs had a—

‘ - s." 5' v "-- a .'
m" -. a: a}, . lo 1.;
..., gr I 2. :- ~*... ,aU. . ' 'I‘ , - 1. . '_ a

. ,_ - -" _ .‘

 
 

“The results of reported clinical studies in human patients, however, demonstrated that
3 '.I

. .

l ‘ ‘

“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—to be just that—_ and

potentially interesting for future investigation.—  
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Fumaderm® Is a Combination of Four Active Fumarates

 
 

 
Summary of Product Characteristics

Fumaderm® Initial

Fumaderm®
‘ll

 
 

 
 

Fumaderm® Initial

Fumaderm®
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Qua titative composition
The f Fumaderm Initial and Fumaderrn are:
Dim

Ethyl hydrogen fumarate, calcium salt;
Ethyl hydrogen fumarate magnesium salt;
Ethyl hydrogen fumarate. zinc salt.
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Fumaderm® Is a Combination of Four Active Fumarates

Schimrigk 2006:

Study drug

Fumaric acid ester tablets ,, ,_ Fumapharm,

Muri, Switzerland) were composed of the following:
ethylhydrogenfumarate-Ca salt 67 mg, ethylhydrogen-

fumarate-Mg salt 5 mg, dimethylfumarate 30 mg,

ethylhydrogenfumarate-Zn salt Fumaderm

initial® and i’IIIII;
.....Il .’

ell I'I'ILJI I l 3,1

(Fumaderm forte®).

Declaration of Biogen’s Expert Dr. Duddy:

“6-tab1et dose of Fumaderm®.

of 1,290 mg active fumarates”

contains a total dose
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Fumaderm® Is a Combination of Four Active Fumarates

 
  

0
EUROPEAN MEDICINES AGENCY~|'i!'-.,-[- me: -. -- - ._ r‘I

D'l.
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

Assessment report

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 difi'erent

therapeutic moieties.

Ex. 1037, 120

i a w: .;I-'||J'Vfin -

MYLAN PHARMS. INC. EXHIBIT [03? PAGE 1
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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.”
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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 is doing?

A: 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), 53:9-17

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) 
“|0|ne's own invention, whatever the form of

disclosure to the public, may not be prior art

against oneself, absent a statutory bar.”

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

“What is re uired is a reasonable showin

supporting the basis for the applicant’s

position.”
Id. at 455.

"' POR, 5, 1o; Sur-reply, 21-22, 23-24



Petitioner’s Burden

Varian Med. Sys., Inc. v. William Beaumont Hosp., |PR2016-00160, Paper 82

.~ ,. (PTAB May 4, 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 .

Id. at 22.

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

“We find that Petitioner’s evidence that allegedly casts

doubt on the authorship of the relevant portions of 8-1 is not

sufficient to overcome the ample, unequivocal evidence

presented by Patent Owner that supports our finding that the

relevant portions of 8-1 are the original work of Drs. Blight
and Cohen alone.”

  

Id. at 42.

‘1
FOR, 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
Retapsing-Remitting Multiple Sclerosis: Results of a Phase 2 Study

<<Please enter authors and affiliations>>

<<Character limit: 2500; Character count: 2145>>
 

 Objective: To determine the eflieaey of three dose levels of BG00012, a novel single-
agcnt 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-biind, placebo-controlled clinical trial of
3600012 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 21 relapse
within 12 months prior to randomization or gadolinium-enhancing (Gd+] lesions on
cranial MRI at screening. Patients received 3000012 120 mg by mouth (P0) once daily
(120 mga’day), 120 mg P0 three times daily {360 mg/day), 240 mg PO three times daily
(720 mgfday), or placebo for 24- weeks. The treatment period was followed by a 24-week
dose-blinded safet -extcnsion - riod durin which all natients received 3000012. The
  

A total of 257 patients were enrolled in the study; 64 patients each were

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.

 
 

 

 

 

 
randomly assigned to receive one of the three BGOGOIZ doses and 65 patients to lacebo.

randomly assigned to receive one of the three 3600012 doses and 65 patients to placebo.

 

Published Abstract (May 30, 2006)
0108

Efficacy of a novel oral single-agent fumarate, 13600012, in patients with re-
lapsing-remitting multiple sclerosis: results of a phase 2 study
L. Knppos, D. H. Miller, D. G. MacManus, R. Gold, E. Huvrdova, V. Limmrorh,
C. Poiman, K. Schmierer, T. Yousry, M. Yang, M. Emksoy, E. Meiuzinova, i'. Rak-
tor, G. N. O’Neill
Universitatsspital Basel (Basel, CH); University College London (London,
UK); University Gottingen and Gemeinnfitzige 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 (lstanbul, TR}; Faculty Hospital V Mo-
tole (Prague, CZ); Masaryk University (Brno, CZ)

 

 
 
 
 Objective: To determine the efficacy of three dose levels of EG00012. 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 13600012 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 >1 relapse within 12 months prior 10 ran-
domisation or gadolinium-enhancing (Gd +) lesions on cranial MRI at' ‘ved

   
 

  

 
 
  

   

PA total of 257 patients were enrolledin the study; 64 patientsea were randomly assigned to receive one of the three BGODOiZ doses and
65 patients to placebo. ‘ ." u, n . . . 

lesions at week 24. Additional end points included the nurriber 0 new T1--hy-
pointense lesions at week 24 relapse rate. and disability progression as mea-
sured by EDSS.

Results: A total of 25? patients were enrolled in the study; 64 patients
each were randomly assigned to receive one of the three BGOOOIZ doses and
65 patients to placebo. Approximately 90% of patients completed the 247
week treatment period. 13600012 (720 mgjday} significantly reduced the
mean number of new Gd +lesions (the primary end point) compared with
placebo. In addition, 13600012 reduced the cumulative number of new
Gd + lesions, the number of newtenlarging Tz-hyperintense lesions, and the
number of new Tl-hypointense lesions compared with placebo.

Conclusion: 3600012 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.
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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

<<Pieuse enter truthon and ufiliutions>>

<<Churucter limit: 2500; Character count: 2145>>

Objective: To determine the efficacy of three dose levels of BGOOOIZ, a novel single-
agent oral fumarate, on brain lesion activity as measured by magnetic resonance imaging
(MRI) in patients with relapsing-remitting multiple sclerosis (RRMSL
Methods: This was a randomized, doubie~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 2| relapse
within 12 months prior to randomization or gadolinium—enhancing (Gd+) lesions on
cranial MR] at screening. Patients received BGOOO I2 [20 mg by mouth (PO) once daily
(120 mgfday), 120 mg P0 three times daily (360 mgtday), 240 mg PO three times daily
(720 mgiday), or placebo for 24 weeks. The treatment period was followed by a 24-week
dose-blinded safety-extension period during which all patients received BGOOOIZ. 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 tour 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 Tl-hypointense lesions at week 24, relapse rate, and disability
progression as measured by [3083.
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. 3000012 (720

mg/day) significantly reduced the mean number of new Gd+ lesions (the primary end
point) compared with placebo. In addition, BGOOOIZ reduced the cumulative number of
new Gd+ lesions, the number of newienlatging T2-hyperintensc lesions, and the number
of new Tl-hypcrintcnse lesions, compared with placebo.
Conclusion: BG00012 significantly reduces brain lesion activity as measured by MRI in
patients with RRMS over 24 weeks of treatment.

Demonstrative Exhibits — Not Evidence 

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

<<Pleuse enter authors and ufliliutitins>>

<<Chumeter limit: 2500; Character count: 2169>>

Objective: To determine the efficacy of three dose levels of3600012, 3 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
8600012 in patients with RRMS. Men and women 18 to 55 years of'agc 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 2] relapse
within 12 months prior to randomization or gadolinium-enhancing (Gd+) lesions on
cranial MRI at screening. Patients received B0000 I2 120 mg by mouth (P0) once daily
(l20 mg/day), I20 mg three times daily (360 mg/day). 240 mg three times daily (720
mgidayl. or placebo for 24 weeks. The treatment period was followed by a 24-week dose-

blinded safety-extension period during which all patients received BGOOOlZ. The
primary end point was the total number ode+ lesions over four MRI scans at weeks 12,
I6, 20, and 24 (calculated as the sum of the four scans). Secondary end points included
the cumulative number of new Gd+ lesions fi-om week 4 to week 24 and the number of

new/enlarging T2-hyperintcnsc lesions at week 24. Additional end points included the
number of new Tl-hypointcnse 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, BGOOOIZ reduced the cumulative number of
new Gd+ lesions, the number of newienlarging T2~hyperintense lesions, and the number
of new Tl-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.
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Ex. 1007 - Emails Between Dr. O’Neill and Dr. Kappos

Dr. O’Neill - Original Draft

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

<<Please enter authors and affiliation?)

«Character limit: 2500; Character count: 214b>

Objective: To determine the efficacy of three dose levels of 36000 1 2, a novel single-
ego-t oral fumaratc, 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
BGDDOIZ in patients with RR MS. Men and women 18 to 55 years ofagc were eligible
for the study if they had a diagnosis of RMS and an Expanded 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 randomization or gadolinium-enhancing (Gd+) lesions on
cranial MR1 at screening. Patients received B0000 12 120 mg by mouth (PO) once daily
(120 mgfday), 120 mg P9 three times daily (360 mg/day), 240 mg P6 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 BGOOOIZ. The
primary end point was the total number of Gd+ lesions over four MRI scans at weeks l2,
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 T 1 -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 rcoeivc one of the three 3600012 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 newienlarging T2-bypcrintensc lesions, and the number
of new Tl-hyperintense lesions, compared with placebo.
Conclusion: B600012 significantly reduces brain lesion activity as measured by MRI in
patients with RRMS over 24 weeks of treatment.

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

<<Pieasa eater authors and afliliotiom>>

<<Character limit: 2500; Character eauni: 2169>>

Objective: To determine the efficacy of three dose levels ofB600012, 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
8000012 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 21 relapse
within 12 months prior to randomization or gadolinium-enhancing (Gd+) lesions on
cranial MR1 at screening. Patients received BGOOOIZ 120 mg by mouth (P0) once daily
(120 mg/day), I20 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 3600012. 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 li-om week 4 to week 24 and the number of

new/enlarging T2-hypcrintense lesions at week 24. Additional end points included the
number of new T l -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 3000012 doses and 65 patients to placebo.
Approximately 90% of patients completed the 24-week treatment period. B600012 (720
mg/day) significantly reduced the mean number of new Gd+ lesions (the primary end
point) compared with placebo. In addition. 3600012 reduced the cumulative number of
new Gd+ lesions, the number of newr'enlarging T2-hyperintense lesions, and the number

of new T1 -hypointense lesions, compared with placebo.
Conclusion: 3600012 significantly reduces brain lesion activity as measured by MRI in
patients with RRMS over 24 weeks of treatment.
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Presentation of the grouped results to C- 1900 Advisory

Committee by GON
Flow Diagram of (3—1900 Unbiinding Process

Database lock for the Treatment phase study C-I9OI) GoN = D r. Gi I more 0’ N3i ll[12 Nov (IS

 
  

 
  

 

 

 

  
  

 
 

 
  

  
  
  

 
  

 

  
 

Transfer ofresponsibilities to a second blinded set of
statisticians and programmers that assume routine slats
responsibilities t'or the extension phase (SMC. SMT) 

 
initial unblinding and analysis ofC- I900 Treatment 2 statistician (Minltuu Yang. Frances Lynn
phase — Mon 2| Nov {15 — Week 4‘! - and J prey-runners (Sandi McLaughlin.

Huijuan Xu and Tim Tian} are unblinded.

   
Review of u i 2 M ical Directors (Alti'ed
Sandro: J— Wed 23'“ Nov— Week 47

o grouped results ONLY

 
 
  

  
 

 
Presentation ofanalysis to members of senior
management committee (Whaijeu 500, Laura
Mcycrson. Cannon Bozie. Spriggs)
Mon 18 Nov -Week48 - B

Presentation ofanal sis to Neurology SBU Bob
Hauun, HP Hasler — Tues 29 Nov -

  
Approximately [2 individuals unblinded to
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Inventor Dr. O’Neill’s Work Under 35 U.S.C. § 102(a)

In 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,—-And then he
was also the coordinating investigator, meaning he sat on the advisory committee.

A ll r II ll

”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 --—
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Inventor Dr. O’Neill’s Work Under 35 U.S.C. § 102(a) 
Testimony of Biogen Inventor Dr. O’Neill:

WW..,WW.,Wm, Q: And so Dr. Kappos was involved in drafting and amending the study protocol and
relapslng-mmmlng nlultlple sderosls: a multke-ntr- . . .

stat1st1cal analys1s plan, correct?
d, plarehn- controflod plus. lama-mm. .wu

  
—-

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.

 

*‘k'k

Q: Well, it doesn't say that GNO was involved in drafting and amending the study

protocol and statistical analysis plan, does it?

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

 
 

 
  

I Testimony of Biogen Inventor Dr. O’Neill:

Q: And what was the role of the CTRB?

A:—

_.
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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?

AzYes.

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.
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