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ummary of Case

* Teva’s patents broadly claim any humanized anti-CGRP antagonist antibody
with known or routinely achievable features

* Tan 1995 describes an anti-CGRP antagonist antibody effective in vivo and
provides guidance to improve immunoblockade

* Wimalawansa expressly teaches that humanized anti-CGRP antibodies
“should be explored” to treat human diseases

* The prior art is replete with reports providing additional motivation to make
a humanized anti-CGRP antagonist antibody

* Teva conceded it was routine to make a humanized antibody

* Neither Tan 1995 nor Teva’s purported safety concerns teach away from the
claimed subject matter

* Teva’s purported secondary considerations lack nexus and are insufficient to
overcome obviousness
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I The Breadth of Teva’s Claims I

e s We claim:
ST 1. A human or humanized monoclonal anti-CGRP antago-
' nist antibody that preferentially binds to human a.-CGRP as
= compared to amylin.
| kN Ex. 1001 (614 Patent), 101:31-4
LRI TR T

We claim:

; 1. An 1solated human or humanized anti-CGRP antagonist
-|antibody with a binding affinity (K,) to human a.-CGRP of 50
. —|nM or less as measured by surface plasmon resonance at 37°

Ex. 1001 (649 Patent), 101:37-41
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I Tan 1995 (Ex. 1022) Shows MAb C4.19 Was Effective In Vivo I
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wsodilator: immunoblockade studies in vivo with an
uticalcitonin gene-related peptide monaclonal antibody
i Its Fab’ fragment

s £ C TAN, Morru | SROWN, Fachaed | MANGREAVESY, Surs L SHEMMERADS

P apmens G HLAY

Oyl 1, Unenraty of Combradpe Chansl Schon), Addeabencie's agrar

bl * Varp end Deheve Aemarch Labossobries. Niracwns Kapsiry
",

At

Mechade wuden & vhe ol

INTROCUCTION
Cales

“ Iy Fak' fragiem o ued = pe
LERF andecnd changes o Mossl provsary ond s » potest
e L o T

iy

e 3
wor wewnred by ot Dugpler

venpae relatmandig fur the by patewine
. I CGHE GRS we

and by MAR 419 g A

" and ol lrapese " h

Conrminad fragewnt of "o

Macked i POoas 1

.
g‘_
[4
E

ffgggz

=F

UL

silai
e

=
s

EF

bt

o abee

2
>
M

Fad' fragmunt | Dwgoimt; Wemn
aCLRE, o ) omel by s

1
i;{i:

i f

[if
£t

w to anosdiombe stmeiation o (e Tt

:r~
14

A

-
CGRP m weduting shin veveditarad

vvvvvv

This study has clearly demonstrated the ability of
MAb C4.19 IgG and its Fab’ fragment to block }he
hypotensive effects of exogenous raCGRP in vivo.

Ex. 1022, 570; Ex. 1008, §71; Pet., 17

MADb C4.19 does not cross-react with rat
amylin in vitro

Ex. 1022, 572; Ex. 1009, {76; Pet., 31

.....
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I Tan 1995 (Ex. 1022) Shows MAb C4.19 Was Effective In Vivo I

powt VW

Calcitonin gene-related peptide as an endogenous
wsodilator: immunoblockade studies in vivo with an

wticalcitonin gene-related peptide monocional antibody
i its Fab fragment

KOG TAN. Morru | SROWN, Fichied | MANGREAVESY, Surs L SHERMEARDS

sz MAD C4.19 1gG at 1 mg/rat given 60min before
nerve stimulation did not block the skin blood flow
......| response to antidromic nerve stimulation (n=2; Fig.
, Sa). Increasing the dose to 3mg/rat did not produce
~r== a significant difference in F,,, or AUC (P=0.83;
=l n=4) after 60min (Fig. 5a). Further nerve stimula-
~1 tion performed at 2h after 3 mg/rat MAb produced
-1 an AUC which was slightly smaller compared with
= baseline stimulation, but not by more than 167,

st (n=2).
e I Ex. 1022, 569; Ex. 1008, Y57; Pet,, 17-18: Reply, 20
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I Tan 1995 (Ex. 1022) Provided Guidance to I

Improve Immunoblockade
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Cakitonin gene-related peptide as an endogenous
wsodilator: immunoblockade studies in vivo with an

wticalcitonin gene-related peptide monocional antibody
i its Fab’ fragment

" |or chronic administration of IgG.

The slow distribution of whole IgG to the site of
immunoblockade could be overcome by the alterna-
tive strategies of active immunization with CGRP
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The data of
Covell et al. [14] suggest that much larger doses
and longer distribution times are required for
successful immunoblockade with IgG.

Ex. 1022, 571; Ex. 1008, §122; Ex. 1305, {24-29; Pet., 39-42; Reply, 20
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Wimalawansa (Ex. 1096): Humanized Anti-CGRP Antagonist
Antibodies “Should Be Explored”

Calecitonin Gene-Related Peptide and Its Receptors:
Molecular Genetics, Physiology, Pathophysiology, and
Therapeutic Potentials

CUNIL 3 WIMALAWANSA

s et B Therapeutic potentials of CGRP antagonists

Evidence is accumulating that inappropriate release of
CGRP is a potential causative factor in several diseases, in-
cluding migraine, inflammation, and cardiogenic shock as-

sociated with sepsis.

!

T Ex. 1096, 567; 1008, 74; Pet., 19

= The role of CGRP antagonists and humanized mono-
| clonal antibodies should be explored with respect to control
| of pain and inflammation, type Il diabetes, and in conditions

~.--| withintractable hypotension, such as septic shock syndrome.
o s Ex. 1096, 570; 1008, §74; Pet., 19; Reply, 2.
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Doods (Ex. 1024): Motivation to Make an Anti-CGRP

y——

SPECIAL BETORE

Antagonist Antibody

oo |

Pharmacological profile of BIBN4UY6BS, the first selective small
molecule CGRP antagonist

Henet Doods, Gerhumd Hallermuyer
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Hudalf

Since several lines of evidence indicate that
CGRP might be a key factor in the initiation of migraine
headache, we expect that CGRP antagonists will be effective
anti-migraine drugs.

o

Ex. 1024, 422; Ex. 1008, {113; Pet., 26
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Salmon (Ex. 1027) Disclosed Anti-CGRP Antagonist Antibodies
for Therapeutic Use

as United States

ax Patent Application Publication (i rub. No: US 20020162125 Al
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| [0039] Described herein are compounds, including phar-
maceutical compositions, which can be utilized for the
amelioration of neurogenic inflammatory pain and/or physi-
cal opiate withdrawal. More specifically, said compounds
are antagonists of calcitonin gene related peptide (aCGRP).
Such compounds can include, but are not limited to, small
peptides, small organic molecules, antisense, and triple helix
molecules. Compositions can include polyclonal and/or
monoclonal antibodies for the modulation of such pain
and/or withdrawal symptoms.

=

Ex. 1027, §[0039]; Ex. 1008, 110; Pet., 25

6. A compound, which is an antagonist of aCGRP,
identified by the method of any one of claims 1 to 5.

8. The compound of claim 6, which is a monoclonal
antibody.

Ex. 1027, claim 8; Ex. 1008, {[110; Pet., 25; Reply, 12
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Sveinsson (Ex. 1026) Disclosed Anti-CGRP Antagonist
Antibodies for Therapeutic Use
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CLAIMS

1. A method of treating, remedying or preventing psoriasis in a subject comprising administering
to the subject a therapeutically effective dose of at least one CGRP antagonist compound in a
pharmaceutically acceptable formulation.

2. The method according to claim 1, wherein the at least one CGRP antagonisf compound is
selected from the group consisting of 4-sulfinyl benzamide compounds, 3,4-dinitrobenzamide
compounds, benzamidazolinyl piperadine compounds, anti-CGRP antibodies, CGRP derivatives
including the peptide CGRP 8-37, tryptase active polypeptide, and the compound BIBN4096BS,
and compund stabilising tryptase, including heparin.
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6. The use of a CGRP antagonist compound for the manufacture of a medicament for treating,
preventing or remedying psoriasis in a subject.

7. The use according to claim 8, wherein the compound is selected from the group, comprising 4-

sulfinyl benzamide compounds, 3,4-dinitrobenzamide compounds, benzamidazolinyl piperadine
compounds, anti-CGRP antibodies, CGRP derivatives including CGRP 8-37, tryptase, tryptase
stabilizing componuds including heparin, and the compound BIBN4096BS.

Ex. 1026, claims 2 and 7; Ex. 1008, {109; Pet., 24-25; Reply, 12
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The 438 Patent (Ex. 1028) Disclosed Anti-CGRP Antagonist
Antibodies for Therapeutic Use
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Ex. 1028, 2:7-10; Pet., 25

CGRP 8-37 and anti-CGRP antibodies are suitable CGRP
antagonists according to the invention.
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I Motivation to Make a Humanized Antibody I

Dr. Ferrari’s cross-examination:

Q: Hypothetically speaking, as an expert in the field, if a reference stated that an anti-CGRP
antagonist antibody was to be administered to a human to treat a chronic human disease,
would that have been understood as a reference to a humanized antibody?

A: |think that, and, again, I'm not an antibody expert, but by 2005 it was well-known that
you would significantly reduce the risk of immunological side effects to an antibody by
humanizing it. So developing an antibody at that time without including humanization
would not mean — would not be useful to use in patients.

Ex. 1303, 49:1-20; Reply, 3

Dr. Tomlinson’s cross-examination:

Q: Asof 2005, by the time that an antibody in drug development reached a Phase 1 clinical
study for dosing in humans, it would likely be a human or humanized antibody, correct?

A: In 2005, yes.

Q: Andthen as of 2005 in a clinical trial program, it would not have been acceptable for a
person of ordinary skill to have administered a murine antibody to a human for chronic
use without first humanizing it, correct?

A: 1 would say that was quite very unlikely.

Ex. 1301, 211:2-15; Reply, 3
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Lassen 2002 (Ex. 1047): Motivation to Make an Anti-CGRP

Antagonist Antibody
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This finding greatly increases the
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the treatment of migraine attacks
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Ex. 1047, 60; Ex. 1008, 113; Pet., 26
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Olesen (Ex. 1025): Motivation to Make an Anti-CGRP
Antagonist Antibody

Cranial CGRP levels are elevated in

o | natients with migraine, 8 and an infusion of CGRP
. | cantriggeramigraineattack. We therefore hypoth-
e sonssione| - egized that CGRP antagonists might be effective

Treatment of Migraine

moemuo oo w0 e 1 the treatment of acute migraine.
’ | Ex. 1025. 1105; Pet., 10-11
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Ex. 1025, 1108-1109; Ex. 1008, {141-44, 113; Pet., 10-11, 24, 26

rvents

CENELUGaY
The CORP antagreisr BIEN 4096 25 was eflective in treating acute smats of sigeat

CONCLUSIONS

The CGRP antagonist BIBN 4096 BS was effective in treating acute attacks of migraine.

Ex. 1025, 1104; Ex. 1008, 141-44, 113; Pet., 10-11, 24, 26
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I Targeting CGRP and Its Receptor Were Alternatives I

Dr. Rapoport’s statements in 2018:

an Asaiatsie onine it waw.sCencedeect com

j ------- @ ------- vmh
bR logy
ELSEVIER Fascadr Phacoactogs 43 3914 15 - 157
B 1.2 Why Block CGRP or Its Receptor?
Migraine: Current concepts and emerging therapies

D, Arukcch*™, A, Vommjeneyul’, S.L Bodbakar” Based on all this information, it was considered that
s o s et blocking CGRP or its receptor might treat an acute
migraine attack or prevent migraine from occurring. The
first studies were performed on short-acting, small mole-
cule, CGRP receptor antagonists.

Abwtract

Ex. 2169, 915; Ex. 1306, {/86; Opp. Mot. Excl., 12

Arulmozhi 2005:

Hence, inhibition of CGRP or antagonism of CGRP
receptors could be a viable therapeutic target for the
pharmacological treatment of migraine (Edvinsson, 2004).

F Ex. 1040, 182; Ex. 1008, 9116; Pet., 27; Reply, 9
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I Targeting CGRP and Its Receptor Were Alternatives I
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. Typically, this is achieved using antagonists that occupy the same receptor
(uawmn & sites as the substance under consideration. In the case of peptide and protein

27 messengers, however, the development of antagonists of suitable affinity for work
| in vivo has frequently presented a formidable, although not insurmountable, prob-
“iiois] lem. The use of antibodies to neutralize endogenous regulatory peptides offers a

5 | simple alternative strategy. |
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Ex. 1049, Abstract; Reply, 20
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The aim of the present study was to investigate
immunoblockade as an alternative strategy for
probing the role of CGRP as a vasodilator in vivo.

antagonists.

Immunoblockade should be regarded as a tech-
nique that i1s complementary to the use of receptor

Ex. 1022, 566, 571; Ex. 1008, §114; Ex. 1305, §37; Reply, 9

(12-15).

Elucidation of the physiological relevance of the pharmacological actions of CGRP
requires specific blocking of endogenous CGRP either at the receptor level using specific
CGRP antagonists (10,11), or by neutralizing endogenous peptide with a specific antibody

-
e by welewind e virsbenie of pasds ey B by ar e cemaew igeeling

P
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I Teva’s Patents Do Not Address Safety I

Alcon Research Ltd. v. Apotex Inc., 687 F.3d 1362, 1369 (Fed. Cir. 2012)

“Although Alcon argues that Kamei would not give a skilled artisan an expectation of success
because it does not teach that olopatadine is safe for the human eye, we find this
contention to be without merit. While it is true that [the prior art] does not expressly
disclose that olopatadine would be safe for use in human eyes, neither does the ‘805 patent.
The patent is not based on testing in humans; instead it reports only in vitro tests.”
Reply, 4-5
Dr. Ferrari’s cross-examination:

Q: [Y]ou would agree that the ‘614 patent does not disclose any safety studies at all,
correct?

A:  There is no text mentioning data from safety studies.

Q: Teva’s patents do not disclose any studies in humans at all, correct?

>

The patents do not disclose studies in humans.

Q: ..Andyou would agree with me Teva’s patents do not mention cardiovascular effects
resulting from anti-CGRP antagonist antibodies, correct?

A:  The same answer, yes.

Ex. 1303, 56:4-57:19; Reply, 4
=: 2 E ’é ’é’7 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 18




I Teva’s Patents Do Not Address Safety I

Dr. Foord’s cross-examination:

Q: [W]ould a description of a successful use, whether a statistically significant efficacy
was shown of an anti-CGRP antibody in a rat saphenous nerve assay, have adequately
resolved the concerns you identify in your declaration about safety and efficacy?

No.

Q:  Would the description of the successful use of anti-CGRP antibodies in the rat closed
cranial window assay have adequately resolved the concerns you identified about
safety and efficacy?

>

A:  No. These are preclinical animal experiments that will never satisfy concerns about
safety and efficacy, until that agent goes into man.

Ex. 1300, 173:20-174:11; Reply, 4

'7 DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 1 9



Sumatriptan, FDA-Approved for Treating Migraine, Was
Understood to Inhibit CGRP Release

Tt | INDICATIONS AND USAGE
IMITREX Injectian is indicated for 1) the acute treatmenl of

migraine attacks with or without aura and 2) the acute
treatment of cluster beadache episodes.

PHYSICIANS

[ ESK | Ex. 1282, 1520; Ex. 1306, 64; Reply, 7

Suse e ¥

Dr. Rapoport’s cross-examination:

Q: Soas of 2005, a person of ordinary skill in the art would have
' known that triptans inhibit the release of CGRP, correct?

T Anybody reading that article [published in 1999] would have.

Ex. 1304, 90:10-15; Reply, 7;
see also Ex. 2212, §21; POR, 45-46

” DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

20



Prior Art Clinical Studies Disclosed the Vascular Safety of
CGRP Antagonism (Ex. 1025)

Calcitonin Gene-Related Peptide Reg
Antagonist BIBN 4096 BS for the A In hU“
Treatment of Migraine

i | 111ANS BIBN 4096 BS caused only minor adverse

Peier | Contshy M 0. Daud Hall, 2.V e,
Stephase Pollertior MO and Lana M. Legks, M D

s events32 and had no constrictor effect on the mid-
o dle cerebral, radial, or superficial temporal artery or

S REERESSESEEE on regional cerebral blood flow, blood pressure,
i DEmemesseeed or heart rate.33.34 It antagonized the extracerebral

; ' with migraine received one of the following placebo or9.25, 0.5, 1, 2|
of BIRN 4096 85 intraverausly over & period of 10 mizanss. A group-od

S EREEEEEE effect of infused CGRP in humans, 33 BIBN 4096 BS
—T Immmmememess has notshown vasoconstrictor activity in several an-

e e ol imal models or in human studies, and it is the first

Soan., The seossd] e of schverse comits was 13 peccent sfer the 2.5-mg
wad 20 pesoent foe She BIRN 006 BS group s & whode, as comgpated with)

mmsesssesse=s migraine-specific medication thatis nota vasocon-
oA g % 7 s i o S trictol' .

Ex. 1025, 1108; Reply, 7-8

IPRMIRALLD Lilly Exiabst 1025, Page 2 of 9
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Prior Art Clinical Studies Disclosed the Vascular Safety of
CGRP Antagonism (Ex. 1025)

Calcitonin Gene-Related Peptide Recept
Antagonist BIBN 4096 BS for the Acute

Treatment of Migraine We confirmed the favorable safety and tolera-

Jes Olesen, M., Hans Chratoph Dieser, M.D., inge W. Heiatadt, M4

e et | bility results reported in a previous phase 1 study.32

For the BIBN 4096 BS Olncal Praof of Concept Study Group

The overall rate of adverse events was low. All events

o ok vk pegode G i 4 st e b g, W e Ex. 1025, 1109; Ex. 1306, 33; Reply, 7

vy oy fore ypothestasd Bar o CGRP cocepior ancagonat mighe be efecne in the tramess
e of oo O utigraine amacks.

wrtneat
%, izas aemnassoeal mebtcrmies, dosdbe-Hind, randoenioed dinecal st of TN 409
ia, S, 2 highly specsic asd potent noapepade CGRIMeronptor ascagrmist, 120 patiens ) H [
St R . YAh mgrine el e ot flling ptccbo o35, 03,1, 25,5 o 0 mg r. aries's testimony.
.:;, NOTeS ps ,':'. uen w g OF WIRN 4096 8S intraverously over & pesiod of 10 mizsnss. A group-sequentia adap-
Uiy of Copamtagen, Dupartrwet o She Utatiseni-amigomenl desbtpm was isal 00 minenie @ mettber of pategii sy
Nearsagy Glntong o, TN Gov  poed
g, Copmdugen, Dovwnart, o4 & i
PIRPIURARIT- AN
.......

e e g et e e Q2 SO 1SNt that the point is that the reader would say, “Well,

O RRSSS——— 27 pevoon for plecebo (P=0.001), The BEEN 409 §5 groep as & whole had s 109

:ﬁi”:;.ﬁ;i‘:‘;if:“::;":ﬂ&:‘;‘:’:‘.:“:. | don’t know if this is safe or not based on the data
spote ower 4 of 24 boerw; the 1ate Of recuernce of beslacke; dnprovesy
S e o ot ¥ e e S sample that | have here in this Exhibit 1025”7

Soun, The ool i of scveree cvmits was 13 peooont aher the 2.5-mg dose of 1
wad 20 pesvent foo the BIRN 4006 BS group s o whole, as compated with 12 pery)
placedo. The mont fooquent thde effect was puresibesie. There were 00 serions o A' NO

o . | think the reader would . . . be reassured by the fact
A ik Sl 0 sl i oo that — that there were no demonstrable changes in —in
heart rate, blood pressure, and there were no vascular
adverse effects reported

e

IPRNH KA1 Lilly Exhiibst 1025, Page 3 of 9 .

Ex. 2272, 93:22-94.6
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I Tan 1995 Did Not Raise Safety Concerns I

MAb C4.19 IgG at 1mg/rat increased baseline
MAP slightly but significantly (mean increase
24mmHg; Fig. 2). Increasing the dose of MAb
C4.19 1gG to 3mg/rat raised MAP by 13.5mmHg
(95% CI 7.7 to 19.3; P=0.02). A maximum response

was observed at 1 min followed by gradual recovery
over 10 to 15min (Fig. 2).

Change in MAP (mmHg)

Ex. 1022, 568; Ex. 1305, §58; Ex. 1306, 142; Reply, 10-11

. Like the whole 1gG, the MAP increase
aue 1o MAb C4.19 Fab’' fragment reached a maxi-
. mum at | min, with recovery within 10 to I5min

. . (Fig. 2).

Fig. 1. Effect of Img/rat (@) or Img/rat () MAb C4.19

Imgfrat MAb C4.19 Fab’ fragment (A) or 2mg/rat normal mouse . .

Fab’ fragment (/) on baseline MAP, Mean results are plotted with Ex. 1022’ 568’ Ex. 1305’ 1]58’ Reply’ 1"

standard error bars {n=4-6} Some error bars have been omitte
clarity

Effect of h«CGRPg_3; on blood pressure responses

HaCGRP, ,, (100nmol/kg) increased baseline
MAP slightly but significantly (mean Increasc
33mmHy).

Ex. 1022, 569; Ex. 1305, 159; Reply, 11
c% DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Tan 1995 Did

Not Raise Safety Concerns

Dr. Ferrari’s cross-examination:

Change in MAP (mmHg)

Q: And sumatriptan was observed to cause transient
increases in blood pressure in some patients; is that
correct?

A: | don’t think that increase in blood pressure has ever
been a major concern for sumatriptan.

Ex. 1303, 25:11-17; Reply, 11
Dr. Charles’s testimony:

44.  In my opinion, the transient blood pressure change in anesthetized rats

observed in Tan 1995 would not have deterred a POSA from generating a

Time (min)

Fig. 1. Effect of Img/rat (@) or Img/rat (W) MAb C4.I9
Imgfrat MAb C4.19 Fab’ fragment (A) or 2mg/rat normal m
Fab’ fragment (/) on baseline MAP. Mean results are plotted
standard error bars {(n=4-6}. Some error bars have been omitted
clarity

humanized anti-CGRP antagonist antibody. From over a decade of experience

with triptans, a POSA would have understood that such transient changes in blood

pressure in clinical settings are a manageable event. For example, sumatriptan was
known to cause a transient change in blood pressure in some patients. (Ex. 1282,
1521.) Despite this, triptans were considered “very safe™ as of November 2005

because clinicians were able to select appropriate migraine patients and treat them

’, DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

with a minimal risk of safety concerns. (See Ex. 1308, 1673.)

Ex. 1306, 144; Reply, 11




I Tan Did Not Raise Safety Concerns I

Application of r lonal antibodies to the investigation of
the role of calcitonin gene-related peptide as a vasodilatory
neurotransmitter

Mouse MAbs such as MAb C4.19 may be humanized by transplanting the
CDRs from mouse MAbs on to human antibody variable region frameworks
winxwl - (Verhoeyen et al., 1988).

Gonville and Caius College, Cambridge

There seems to be no reason why anti-peptide MAbs or their fragments should
not be investigated as therapeutic agents. The review of the pathophysiological roles
A dissertation submitted

of CGRP in Chapter 1 have suggested several therapeutic targets for CGRP blockade,
including inflammation and migraine.

Ex. 1287, 247; Reply, 3, 11-12
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Anti-CGRP Antagonist Antibodies Were Reported to Be Safe

Enclosure:
re: EP 1957 106

of July 11, 2014

HYBRIDOMA Relstdtne Kinpebech
Valorms 12, Neober 1, 1990 <
Mary Ane. Lichert, Jac., Pebicten

Monoclonal Antibody to Rat o-CGRP:
Production, Characterization, and In Vivo
Immunoneutralization Activity
ILC. WONG,' Y. TACHE,! K.C.K. LLOYD,! M. YANG,!

C. STERNINI,' P. HOLZER,” and J.H. WALSH'

I Conver for Weer Berearch ood Kdacavon, VA, Tadeeord® Mafical Cesrer,
nlagwmvmn‘n s Broin Resenah IMM m‘u lm mo)u CA 90072
«E

Lasd Dlisleal e SO0 facicie

i  ELLECLS ON the Cardiovascular System. Intravenous injection of rat a-CGRP decreased MAP

wimeenpei and increased heart rate (Table 2). Intravenous injection of non purified CGRP monoclonal

i

sk | antibody (25 mg/kg) 30 min before that of rat a-CGRP (0.8 pg/kg) completely inhibited the

ey, rovenf  cardiovascular effects of the peptide (Table 2). The monoclonal antibody had no significant

e pootal relexse of soa]

e effect on MAP and heart rate (n=6).

(25 mg/ag) kg
In heamn rate coused by i
that CGRP monocional

ad nedcoral elements 1E PRBTOINESTITT WRET, TREIE TES0TE Thow Tl CORP.
moeoclonal amtidedy #4901, which i relatively spaclfic for it ooOORP, is ngful !ol ln vno

immunomeyralization of OGRP and is a0 s llent reagent for i
locallzation of a- aad §-OGRP In mammal,

INTRODUCTION

Caicitonia gene selated pepade (OGRF) & 2 37 amino ackd peptide whick recaias digh
sequence domology in dilferent species. [a humans and rats, two genes bave been isolaied
which encode the precursor of peptides bearing chose strectoral homology. Rat 2 OGRP (or
CGRP-I) and rar 5-CGRP (or CGRPJI) differ by coe amino acid in position 35 (1.2). The
respoctive human o- and 0-OGRP differ by theee amino acids and hawe four aad three
ulno lnd dﬂu«l(u mpo«buly with nc rat OGRP counterparts (1) (Table 1).

ghal and p eal studies bave exablished that gastric and
ic CGRP ive fibars are derived from primary afferent nearons located

in the ¢orsal root ganglia which predominantly express the a form (3-6). CGRP kas been
shown 10 be released upoa stimulation of gastric sensocy fibers by acute capsaicn imjection

»

Ex. 1033, 101; Ex. 1305, 162; Ex. 1306, 43; Reply, 12

S,
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I Anti-CGRP Antagonist Antibodies Were Reported to Be Safe I

Enciosure:

D21
re: EP1 957 106

of Jdy 11, 2014 Al_
Srared of fewmamclogion’ Mukads, 154 (1990, 1790
Flrerse

Refistolter Kinzebach

it | though the immunised rats had high levels of
Monoclonal antibodies distinguishing & and 8 forms of calcitoni] Circu]ating antibcdies 10 ra‘t’ CGRP# [hE}r did nDt
gene-related peptide 5 . .
D.P. Andecw, T.D. Bidgood. C. Boss, D. Brown, G, Gallre and M. Sherwood Sh ow an}’ SIgnS Of phySI(:al or be'h aviou ra]
o Al s o sl A abnormali ty.

A panei of 13 monocional antbodles was ralsed w the mﬂax calcisoain gene selased peptide (CGRME
Of these mabs, seven were specific for « CGRP and [ve for f CGRP, while (e remainder reacted with
::,w:u:.:?:'.,:;‘:mmmt’:; e Ex. 1055, 93; Ex. 1305, 1165; Ex. 1306, 49; Reply, 12
CGRP as well as assays able 10 detect both

Koy wovdy Calcusaln pese rvaind paptide, o od £, Neoscckeal ascibody

[ =

Tatroduction Here we chose a tw0 5ite 33y 10 ackieve high D B Ith t t -
i e i Sl o S Sl r. baitnasar's testimony.
Cakatonin pese-related peptide (CORF) is 2 mise umerfecence by pepude [ of
member of the family of paptides encoded by the molecule under study. These are ispoetant <
aldwain gese (Amara e al, 1582) Human sideraticas since CORP 1 present st Jow lew .

CORP is 2 37 amino scid peptide which oocess in (pg/mi) 1n the plasma (Mason et al, 1985) af Q
two forms, a and §, with the 8 foem differiog in fragments of OGRP have also been regocted

So when Andrews says that there were no signs of

Pape e b i decin of Mgh alfalty s ssny 1o CORP oo s cocred physical or behavioral abnormality, what he is referring
el e o L e L . g : .
e o o oot D CORD ol o e s b v to is the animal did not die or pass out, right?

wial CGRP. Cumrently, CGRP is measescd ia
Incdogacal Maid by RIA using conventichal antk

= s A:  Yeah, | could only speculate on what they would be
Lo o e B0 R ) s e i b looking at and measuring to be able to make that

ORE. ned in (his work ] in Table 1. Whoid
B T M B S R T e b statement, but | think that most institutional animal use
Semali MNRD, duon Tl peiiek FRL diae R in-house om an A" ied slef g ] g
e B . ot Brataias g s PLROC peckoo committees would require assessment of a wide range

QUL 99,/ 20,/90530 © 1990 Elsevier Scwwoe Pablabors B Y, (Hawerdonl (ieisien)

of parameters to evaluate safety of treatments.

S Z. a% Ex. 2273, 138:15-139:3
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I Purported Safety Concerns Did Not Deter Researchers I

Nucleic Acid Aptamers for eemaiic mofacu
Target Validation and Kiv Woee p—pe——

Thecapoutic Applicatioos e In the simplest view, aptamers can be thought of as nucleic acid
P. Shawuon Pendergrast, APTAMER DISCOVERY A . . . .
£ Mebolen sk Dl Grate,_ v analogs to antibodies. They are able to bind specifically to pro-

A=y teins, and, in many cases, that binding leads to a modulation of
o] protein activity. New aptamers are rapidly generated through
the SELEX (Systematic Evolution of Ligands by Exponential
enrichment) process and have a very high target affinity and
specificity (picomoles to nanomoles). Furthermore, aptamers
composed of modified nucleotides have a long in vivo half-life
(hours to days), are nontoxic and nonimmunogenic, and are eas-
ily produced using standard nucleic acid synthesis methods.

-

Ex. 1309, Abstract; Ex. 1305, §51; Reply, 9
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Purported Safety Concerns Did Not Deter Researchers

Piwster presentations

L2k

e (5350, and o alely 10 sty eaat ), Thise

for cantal nenralgias using Inteavenandg
Lal,

Rapld relief
In| Mugu bal

Objective In an animal model of trigeminovascular activa-
tion and meningeal blood flow the inhibitory effect of a new
high-affinity CGRP-binding RNA-Spiegelmer, which is a bio-
stable aptamer composed of mirror-image nucleotides, was
examined.

mentageal Blaad Aaw

oz

o] teeatinend for allodyiia acconpan
attacle uning intraveniaus in

.......

Results The Spiegelmer caused dose-dependent, significant
inhibition of the evoked blood flow responses to about 50%
of the control. Topical application was most effective. Basal
blood flow and systemic arterial pressure were unchanged.
Conclusion Neurogenic blood flow increases in the
meninges are reduced by binding of the released CGRP to the
Spiegelmer, thereby preventing it from activating vascular
CGRP receptors. The Spiegelmer may open a new therapeu-
tical strategy in diseases that are linked to excessive CGRP
release such as migraine and other primary headaches.

AN AL UL, 29, A e 120

PR308-01432 " Lilly Exhibit 1240, Page 1 of |

Lli Lilly & Co. v. Teva Pharms. Int'l GMBII

-

Ex. 1240, 923; Ex. 1305, {[54; Ex. 1306, 17, 31; Reply, 9

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

29



I Teva’s Purported Safety Concerns Were Resolved by I

November 2005

Ex. 2151 Ex. 1042
Ex. 2154 Ex. 1284 Ex. 1025 BIBN4096BS
Ex. 2070 Ex. 2209 Ex. 2152 Ex. 1283 BIBN4096BS BIBN4096BS “without Ex. 1240
Ex, 2089 Exogenous CGRPy 3, CGRPy 5, “no statistically “not a cardiovascular || CGRP-Aptamer
Observational CGRP/capsaicin “no effect” “no effect” significant effect” vasoconstrictor” side-effects” “unchanged”
1990 1995
| | | I I A
Exogenous Exogenous Exogenous Capsaicin BIBN4096BS BIBN4096B BIBN4096BS BIBN4096BS
CGRP CGRP CGRP Ex. 2150 “did not affect” “did not affect” “did not alter” “no effect”
Ex. 2079 Ex. 2058 Ex. 2139 Ex. 1318 Ex. 1285 Ex. 1263 Ex. 2019
Lilly Exhibit
Teva Exhibit

Ex. 1306, 1920-38; Reply, 7-9, 13-14
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Teva’s Purported Safety Concerns Were Resolved by
November 2005 (Exs. 1025, 1042, 2019)

Dr. Charles’s testimony:

Q: ... You would agree that the clinical safety of
targeting CGRP for therapeutic use had not
been established as of 2005, correct?

A: | do not agree with that, no.
Q:  And what part do you disagree with?

A: There were multiple studies in humans that
indicate that, in fact, it was safe to

The CGRP-antagonist, BIBNSGBES does not alfect corebial or
wystemie haemodynamios In healthy volunteers

Safety, tolerability and pharmacokinetion of BIBN 40896 BS, the fisst
sedective small molecale caleftonin generelated peptide receptor
antagonist, following single tntravenous administration (n healthy
volunteers

therapeutically target CGRP, and animals also.

Ex. 2272, 40:11-20

v, G (500

— .

— -v‘«": with exigraias sevotved sew of the fellowiag: placcbo or 029, 0.1, 1, 21, %, or Mg
e OFRIRN O RS travenausly omer & period of 10 missws. A rovp-esguential sdep-
o OV DRMTEE) aan Tl deugh wae smnd 12 TurhTion D raszber of AN 3
P

-----

1 perveve for plasbe (IVOOTL The BIDN 4700 55 pracy v o winsle had ¢ sgeens
rase uf 60 peeress. ignifoast sepenorty sver phcebe was shes cbecrned witd mapec
2 e secostany wal potas the pad-tree s w7 henan e rae of ssataped -
apanar over 3 periad of 24 haaa the rEx of i of baadache, inprewaen o
useea phoandabia pumsaplatia. and (vl 4pary, ara) e Qoae % (beesr
gl atie [ A s won appanrese afdey S0 mdanies wnd bavreesed avet the edl fee
Poons. Theonrral snde of adwerse rvenms was 19 pervent ifter O 2.5 ong dowe of b deugg
and 30 prevoent Sov the BIBN €00 E2 prowg a1 4 whole, s commparnd with 1) prrceet fix
plecrdn, N ped Sogearet side offret wan garsthras. Thesr were 3¢ scrres adversr

comtiupant
The CGI2 antagraeat KRN 47N G5 wo ofIovtive o 1anag soav ante bs of (i sne

Calcitonin Gene-Related Peptide Receptor
Antagonist BIBN 4096 BS for the Acute
Treatment of Migriine
bey Cliewmns, MDY, Shurn Chrintoph Dby, MO g W Hunsind, M O
Peter | Coadelry VLD, Dewme Hall M D, Uich Mewe D,

Nizphare Poferter MO ered [yrra M. Lesea. MO
o the BIBN S076 25 Dheneal Proof of Concapt Srudy Coaep
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, denble blad, chuied triaf of RIAN 0%
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Ex. 1306, 11/33-36, 38; Reply, 7-8
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I Researchers, Including Teva’s Experts, Praised I
“CGRP Antagonists” Before November 2005

| Dr. Ferrari’s statements in 2005:

Cailcitonin gene-related peptide antagonists
o In patients with migraine, CGRP levels are elevated. CGRP
Migraine: new treatment options infusion can trigger a migraine attack and triptans block the

from maiacular biolog release of CGRP [22-24). Therefore, CGRP antagonists may be
i hainpiti ' effective in the treatment of acute migraine. Olesen and col-
e i | Jeagues evaluated the effectiveness of the CGRP-antagonist

BIBN4096BS for acute migraine treatment [56).

lrts For he DTVUISEITIETE of AR SPEIIGE R STUGh -
IRy DT ENOGHE V) e g P (Vafib st by 1 sngaaie aerl -
AR T i T A e KX ol b

There were no serious adverse events and the most fre-
quent side effect was paresthesia. Although further trials are
necessary in order to confirm this result and to compare the
effectiveness of CGRP antagonists with the triptans, they
seem promising, new antimigraine drugs without vascular
«| side effects.

Ex. 1290, 657; Ex. 1306, 140; Reply, 8
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I Absolute Risk of Stroke in Migraine Patients Was Very Low I

g Dr. Ferrari’s testimony:

Reviey

“Given the complex relationship between migraine and
stroke, a POSA would have looked unfavorably on developing
a new therapeutic that could worsen that troubling link.”

A comsphen badncrb sl srlain Desems (mAFaine. tamh TG o bh mrs (M) 25 A KTl 05 AR S 0 4 41 4
A Comviad wlTion Con orTie QUG 3 WA, e A 3 Tk faer T el wrnke. JETolirh 1 yeR0g
wrrnen. Comsmualy. cronbrs) inchaseis can e MA. Soxd ischuaric ervks 3nd MA 3uihs b comsaymocs o
muty teadething vt dnctdas Oogiie e relifen boreort migaine mnd Mrshe tgaNe & & gr .
Ssadacte dnordve i xxady berige

Relation between migraine and stroke

Ex. 2212, 159

However the
absolute risk of stroke in young women with migraine
is low: 18 per 100 000 per year.””

Ex. 2157, 535; Ex. 1306, 59; Reply, 15

Dr. Ferrari’s cross-examination:

Q: Okay. Well, for the percentage of patients that
experience migraine without aura, as of 2005 there was
no known association between migraine without aura
and ischemic stroke, correct?

rarfiyy n migtaecn®, ‘unsies witk miyatas e o tsdoir smpyate sk, o a H ok of

Xy
gy WM ¥4 S o EN Lilly & Ce. v. Teva Pharms, Int'l GM| A.
FR2018-014

In 2005 there was no known association.

S Z i Ex. 1303, 193:3-10; Reply, 15; Ex. 2157, 536; Ex. 1306, {59
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The Prior Art Contradicts Teva’s Hypothetical
Application of the “Spare Receptor Theory”

St Josww! of Phevcslogy GO0 LA, 10063071 V0N Rtwe by g 40 At st 07 - | LAY ..

Noncompetitive antagonism of BIBN4096BS on CGRP-induced
responses in human subcutaneous arteries

Teva’s arguments:

*Majid Shesheade, “Heorik Limd & “Lars Edvinsson

Diepwetanent of Pharrmaiabagy, Tiw Diatteh Undvorsiny of Phatomonridnl Scrmmes, Uisiessiesparbon 2 K- 2100 Cl
0, Diversst snd Depanmmest of lomimd Madikiee L verwry Hlospeal. 22188 Lisal, Swalo

“As Dr. Foord explains, in the CGRP receptor system, less
than 1% of receptors needed to be bound by ligand to elicit
a full response in the cell. EX2230, 91938-42, 94; EX2062,
74; EX2063, 15; EX2064, 537.

POR, 31

In
“i."..) our study, approximately 27% of all receptors must be
i occupied by CGRP to elicit a half-maximal response (ECs),

— indicating the presence of a relatively small CGRP,-receptor

reserve pool in the human subcutaneous arteries.

Intredoction

Ex. 2065, 1071; Ex. 1305, {141-42; Ex. 1300, 69:4-8; Reply, 17

.....
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Prior Art Clinical Evidence Undermines Teva’s Hypothetical
Application of the “Spare Receptor Theory”

The Trigeminovascular System and Migraine:
Studies Characterizing Cerebrovascular and
Neuropepude Changes Seen in

£ d L ose

tan administration, elevated CGRP levels (60 = 8 pmol/liter) were normalized, with the headache being relieved (40

= 8 pmol/liter).

In 7 of 8 patients responding to subcutaneous sumatrip-

e e T e -
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DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

67. The clinical evidence contradicts Dr. Foord’s assertion. As of 2005, it
was widely known that migraine was linked to elevated or inappropriate levels of
CGRP, and that as CGRP levels normalized migraine headache subsided. (Ex.
1043, Abstract; Ex. 1044, Abstract; see also Ex. 1047, 59 (administering
exogenous CGRP “caused migraine in virtually all migraine sufferers™); Ex. 1096,

567 (“inappropriate release of CGRP is a potential causative factor in several

diseases, including migraine™); Ex. 1008, 9936-45.)

Ex. 1306, 67; Reply, 17
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Ligand Cross-Binding Did Not Undermine Motivation
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I Tan 1995 (Ex. 1022): IgG “Clearly Diffuses” to the Site of Action I

S Sttt 47V 00 LA o G W

| T Given an adequate incubation period in a
i e v it - tisgue bath, MAb C4.19 1gG clearly diffuses into the

anti-cakeitonin gene-refated peptide monoclonal anti

AR S synaptic cleft since 1t was effective at blocking

Ui CGRP released from primary afferent nerves by

N capsaicin in vitro [11].

St (o e SRS T ’ Ex. 1022, 571; Ex. 1305, 1]20; Reply, 20

e e i e i, o st o AT 0 Dr. Balthasar’s testimony:
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anti-C GRP antagonist antibodies successfully distributed to the synaptic cleft and

L T B T T S b s effectively inhibited the activity of endogenous CGRP.

S Z a% Ex. 1309, 21; Reply, 20
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I Tan 1995 Provided Guidance to Improve Immunoblockade I

The slow distribution of whole IgG to the site of
Caitonin gene-reated peptide a5 an endogenaus immunoblockade could be overcome by the alterna-

wsodilator: immunoblockade studies in vivo with an . . . . . . R
ickitoni enereced pepide moocort ity | 11V€ Strategies of active immunization with CGRP

i its Fab’ fragment
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With repeated administration, IgG should even-
tually distribute into interstitial space and achieve
the sufficiently high concentrations required for
immunoblockade.
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The data of

Covell et al. [14] suggest that much larger doses

~=wol and longer distribution times are required for
o successful immunoblockade with IgG.
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Ex. 1022, 571; Ex. 1008, §122; Ex. 1305, {24-29; Pet., 39-42; Reply, 20
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I Teva Followed Tan’s Express Guidance I

LSO 1a0e 45l
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For experiments shown in FIGS. 2A and 2B, antibody 4901
(25 mg/kg), antibody 7D11 (25 mg/kg), or vehicle control
(PBS with 0.01% Tween 20) was administered intraperito-
neally (IP) 72 hours before the electrical pulse stimulation.

=

Ex. 1001, 55:7-10; Ex. 1008, §191-98; Pet., 42-43; Reply, 20
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I Multiple Prior Art Studies Reported Anti-CGRP Antibodies I

with Nanomolar Affinities

Demonstration of the neurotransmitter role of calcitonin
gen_e-related peptides (CGRP) by immunoblockade with
anti-CGRP monoclonal antibodies

KKC.

The dissociation con-
stants (K,) of MAb C4.19 for rat aCGRP and BCGRP were
very similar (1.9 and 2.5 nM respectively). |

' S Ex.1021,707; Ex. 1012, 69; Pet. (IPR2018-01426), 18, 31; Reply, 18

Dr. Vasserot’s testimony:

Andrew would have further confirmed a similar reasonable
expectation of success because its antibodies generated against human CGRP were

already shown to bind to human CGRP with affinities of about 40 nM to 4 nM.

(Ex. 1055, 92 (calculating Kp values from Ka).)

Ex. 1013, 1122; Pet. (IPR2018-01426), 37
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A POSA Would Have Been Motivated to Make Anti-CGRP

LEY © 2004 Nature Publishing Group hito:www.nature. comimaturebictechnology

Antibodies with the Claimed Affinities

Dr. Tomlinson’s statements in 2004:

. An ideal drug would have the following
qualities: it would have very high affinity and

Next-generation protein drugs equiSitC SpeCiﬁClty for its tafget;

trapetc applations. ”E""“‘""””"‘""'"‘””"'""“’““"'"'"’”"""”""'"""'°'L» - Ex. 1266, 521; Ex. 1327, §[78; Reply (IPR2018-01426), 18

Dr. Tomlinson’s cross-examination:

Ankyrin repeat pestens

:{ Q:  For therapeutic antibodies that act by binding a target
antigen, is strong binding affinity to that antigen a
desirable characteristic?

high-stnity binders to

I A: Yes.
Ex. 1301, 211:16-21; Reply (IPR2018-01426), 18

Q: And as of 2005, a person of ordinary skill could use
affinity maturation techniques to improve binding
affinity stronger than one nanomolar, correct?

| A Yes.

Ex. 1301, 213:21-25; Reply (IPR2018-01426), 18

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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A POSA Would Have Been Motivated to Make Anti-CGRP
Antibodies with the Claimed Affinities

Teva’s arguments:

“[A] POSA would not have concluded that Tan 1994’s anti-CGRP antibodies had K,s of 10 nM or
less, which defeats Lilly’s second alleged ‘reason’ to make the claimed antibodies. ... But, as Dr.
Tomlinson explains, Tan 1994 was not designed in a manner draw conclusions regarding affinity.
EX2226, 99104-109.”

POR (IPR2018-01426), 42-43

Dr. Balthasar’s testimony:

Although these concerns are addressed below, it is important to note that the
technique used to measure the affinity of antibody C4.19 has little bearing on the
motivation to develop humanized anti-CGRP antagonist antibodies for treatment of
migraine or other conditions. In general, Tan 1994 and Tan 1995 helped to
validate CGRP as a therapeutic target and would have motivated development of at
least single-digit nanomolar-range anti-CGRP antagonist antibodies for therapeutic

use.

Ex. 1327, §71; Reply (IPR2018-01426), 18
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Near-Simultaneous Disclosure

APPLICATION NUMBER: 60/753,044
FILING DATE: December 22, 2005

TREATMENT OF MIGRAINE WITH ANTI-CGRP ANTIBODIES
FIELD OF THE INVENTION
The present invention is in the field of medicine. More specifically, the invention

relates to antibodies 1o CGRP and the use of such antibodies for therapy and prophylaxis of

migraines.

Neither monoclonal antibody nor Fab bound to
amylin or adrenomedullin (tested at 500 nM). The anti-CGRP monoclonal antibodics and the
anti-CGRP Fab tested specifically bind to rat and human «-CGRP and human B-CGRP.

Preferably an antibody of the invention to be used for therapeutic purposes would
have the sequence of the framework and constant region (if a constant region is included)
derived from the mammal in which it would be used as a therapeutic so as to decrease the
possibility that the mammal would illicit an immune response against the therapeutic
antibody. Humanized antibodies arc of particular interest since they are considered to be
valuable for therapeutic application and avoid the human anti-mouse antibody response
frequently observed with murine antibodies.

Ex. 1127, 1, 18, 32; Pet., 57
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Ex. 1127; Pet., 57

Nov. 14, 2005 ¢, Dec. 22, 2005

2005: Aug. Sep. Oct.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

43



Teva’s Secondary Considerations Are Not Commensurate with
the Scope of the Challenged Claims

¥ In re Kao, 639 F.3d 1057, 1068 (Fed. Cir. 2011)

“Evidence of secondary considerations must be reasonably commensurate with

the scope of the claims.”
Reply, 21

. Fab, Fab', F(ab’)2 , Fv, | Ex. 1301, 27:25-28:6; Ex. 1001,
Antibody Format single chain (ScFv), 12:40-46; Pet., 22; Reply, 23
(e.g., fragments) fusion proteins

Sequence Mutations 2022 Ex. 1301, 92:8-10; Reply, 22

Antibody Class IgA, 18D, IgE, IgG, IgM | Ex. 1301, 37:16-39:11; Reply, 23

Binding Affinity 2 pM-250 nM Ex. 1001, 5:54-65; Reply, 22
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I Teva’s Secondary Considerations Lack Nexus to the Claims I

In re Kao, 639 F.3d 1057, 1068 (Fed. Cir. 2011)

“Where the offered secondary consideration actually results from something
other than what is both claimed and novel in the claim, there is no nexus to the

merits of the claimed invention.”
Reply, 24

Dr. Rapoport’s cross-examination:

Q: Solet’s just — | think you said you didn’t consider whether it preferentially binds to
CGRP as opposed to amylin, correct?

A:  Right.

Q: ..Soit’s your opinion that the antibodies that you have indicated met a long-felt need
is based on their characteristic that they block the CGRP pathway, correct?

A: Correct.

Ex. 1304, 141:16-20, 142:1-8; Reply, 24
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I Teva’s Secondary Considerations Lack Nexus to the Claims I

In re Kao, 639 F.3d 1057, 1068 (Fed. Cir. 2011)

“Where the offered secondary consideration actually results from something other than what is

both claimed and novel in the claim, there is no nexus to the merits of the claimed invention.”

Teva’s claims:

We claim:
1. A human or humanized monoclonal anti-CGRP antago-
nist antibody that preferentially binds to human a-CGRP as

compared to amylin.

Reply, 24

Wimalawansa (Ex. 1096):.

We claim:
1. A human or humanized monoclonal anti-CGRP antago-
nist antibady that (1) binds human a-CGRP and (2) inhibits

cyclic adenosine monophosphate (cAMP) activation in cells.

reached and before CGRP antagonist, humanized anti-CGRP
monoclonal antibodies. or both, can be evaluated as thera-

We claim:

1. A human or humanized. monoclonal anti-CGRP antago-
nist antibody that (1) binds human a-CGRP and (2) inhibits
human a-CGRP from binding to its receptor as measured by
a radioligand binding assay in SK-N-MC cells.

The role of CGRP antagonists and humanized mono-
clonal antibodies should be explored with respect to control
of pain and inflammation, type Il diabetes, and in conditions
with intractable hypotension, such as septic shock syndrome.

We claim:

1. An isolated human or humanized anti-CGRP antagonist
antibody with a binding affinity (K ;) to human a-CGRP of 50
nM or less as measured by surface plasmon resonance at 37°

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

Ex. 1096, 567, 570; Reply, 24

Ex. 1001
Ex. 1001
Ex. 1001
Ex. 1001

'614), claim 1;
'951), claim 1;
'881), claim 1;
'649), claim 1

AN N S/~
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Teva’s claims:

We claim:
1. A humanized monoclonal anti-Calcitonin Gene-Related
Peptide (CGRP) antagonist antibody, compnising:

two human IgG heavy chains, each heavy chain compris-
ing three complementarity determining regions (CDRs)
and four framework regions, wherein portions of the
two heavy chains together form an Fe region:; and

two light chains, each light chain comprising three CDRs
and four framework regions:

wherein the CDRs impart to the antibody specilic binding
to a CGRP consisting of amino acid residues 1 to 37 of
SEQ 1D NO:15 or SEQ 11D NO: 43,

I Teva’s Secondary Considerations Lack Nexus to the Claims I

Wimalawansa (Ex. 1096):.

reached and before CGRP antagonist, humanized anti-CGRP
monoclonal antibodies. or both, can be evaluated as thera-

vz,

We claim:
1. A humanized monoclonal anti-Calcitonin Gene-Related
Peptide (CGRP) antagonist antibody, comprising:

two human IgG heavy chains, each heavy chain compris-
ing three complementarity determining regions (CDRs)
and four framework regions, wherein portions of the
two heavy chains together form an Fc region; and

two light chains, each light chain comprising three CDRs
and four framework regions;

wherein the CDRs impart to the antibody specific binding
to a CGRP consisting of amine acid residues 1 to 37 of
SEQ 1D NO:15 or SEQ 1D NO: 43, and wherein the
antibody binds to the CGRP with a binding affinity
(Kp) of about 10 nM or less as measured by surface
plasmon resonance at 37° C.

The role of CGRP antagonists and humanized mono-
clonal antibodies should be explored with respect to control
of pain and inflammation, type Il diabetes, and in conditions
withintractable hypotension, such as septic shock syndrome.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

Ex. 1096, 567, 570; Reply, 24

Ex. 1001 (210), claim 1;
Ex. 1001 (211), claim 1
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I Teva’s Evidence of Industry Acclaim Is Deficient I

“Lilly’s expert, Dr. Charles, has himself praised the
claimed humanized anti-CGRP antibodies—repeatedly.
Dr. Charles has touted the claimed antibodies as:

* ‘very exciting and compelling, ... . EX2182, 207"

i
8
5 POR, 49
E “These are really the first therapies, ever,
f | “A fourth anti-CGRP mAb, that have been designed based on a specific
2 | eptine-zumab from Alder Biopharmaceuticals of laboratory understanding of the mechanisms of
g .2-x] Bothell, Washington, could then hit the market migraine; says Andrew Charles, a neurologist at
: - in 2019, and at least one prophylactic CGRP- the University of California, Los Angeles (who
o e o S5 antagonizing small molecule (and several others consults for Alder, Amgen and Lilly). “That, to
ooz for acute treat-ment) might not be far behind me, is very exciting and compelling”
somiim] (Table ).

Ex. 2182, 207; Reply, 25

§
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I Teva’s Purported Evidence of Licensing I

Does Not Support Patentability

Dr. Stoner’s cross-examination:

Q: Do you consider the settlement and license agreement to be a patent portfolio license, you,
Dr. Stoner?

A: | was aware that the license related to all of these patents which are necessary to practice
the Alder product.

Q: When you say “all of these patents,” you mean that at least 188 patents and applications
listed in schedule 1.14 in 65 countries and eight families? When you say “all these patents,”
is that what you meant?

A:  Yes, all these related patents.

Q: ..ifjustclaims 1 through 7 and 15 through 20, which are the challenged claims of the 614
patent, if just those claims were canceled, Alder Bio would still owe the same consideration
under this agreement because Alder Bio admits that it infringes the remaining claims or the
614 patent and all claims of the 187 additional licensed patents, correct?

A:  That’s certainly a reasonable interpretation of this paragraph.

Q: And to that same effect, if all of the challenged claims were canceled, Alder Bio would still
owe the same considerations to Teva for the same reason, that they had admitted
infringement of all of the 179 additional patents, correct?

A:  That appears to be a reasonable interpretation of this paragraph ...

Ex. 1302, 45:20-46:12, 179:14-180:19; Reply, 27
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I Teaching Away Requires Criticizing, Discrediting, or I

Otherwise Discouraging Investigation

Galderma Labs., L.P. v. Tolmar, Inc., 737 F.3d 731, 738 (Fed. Cir. 2013)

“IN]or do these articles indicate in any way that the side effects would be serious enough to
dissuade the development of a 0.3% adapalene product....A teaching that a composition may be
optimal or standard does not criticize, discredit, or otherwise discourage investigation into other

compositions. Reply, 16

Sanofi-Aventis U.S. LLC v. Immunex Corp., IPR2017-01884, Paper 96 at
20, 21 (PTAB Feb. 14, 2019)

“We are not persuaded that the potential risk of side effects would have deterred a person of
ordinary skill in the art from developing a way to block both IL-4 and IL-13 signaling. [] First, we
note the literature cited by Patent Owner’s expert Dr. Finkelman characterizes the side effects as
theoretical.”

“The problem with Patent Owner’s argument is that the law does not require the prior art to
explicitly suggest humanizing MAb230. ... Petitioner need not show that MAb230 was the only
option or even the best option for a person of ordinary skill in the art. On the contrary, Petitioner
may show that MAb230 was a ‘suitable option from which the prior art did not teach away.”

Reply, 9-10
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I Lilly Need Not Identify a Specific Antibody to Humanize I

Teva’s argument:

“Lilly never articulated which prior art antibody a POSA would have humanized in order to
arrive at the claimed antibodies.”

Sur-reply, 24

Abbott GmbH & Co., KG v. Centocor Ortho Biotech, Inc.,
971 F. Supp. 2d 171, 184 (D. Mass. 2013)

A POSA would have “the motivation or attempt to combine the teachings of the prior art
references to make a human, high-affinity, neutralizing antibody to IL-12” when the prior art
disclosed neutralizing mouse and humanized antibodies to IL-12 and “methodology to achieve
the functional result.” Pet. 31
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I The Prospect of Creating a “Potential Therapeutic” I

Is Sufficient Motivation

Sanofi-Aventis U.S. LLC v. Immunex Corp., IPR2017-01884, Paper 96,
19-20 (PTAB Feb. 14, 2019)

“We are also persuaded that Petitioner has shown that a person of ordinary skill in the art would
have had a reason to humanize Hart’s MAb230 using Schering-Plough’s humanization technique
to create a potential therapeutic for allergic diseases with a reasonable expectation of success.”

Reply, 5

Abbott GmbH & Co., KG v. Centocor Ortho Biotech, Inc.,
971 F. Supp. 2d 171, 185 (D. Mass. 2013)

“Based on the jury's implicit factual findings, the Court concludes that there was clear and
convincing evidence of a need to create a human, neutralizing, high-affinity antibody to IL-12. A
person of ordinary skill in the art at the time knew that the overproduction of IL—12 was causing
diseases, and that an antibody that neutralized IL-12 could be therapeutic.”

Reply, 5
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v,

anofi-Aventis v. Inmunex lIs Highly Analogous

Sanofi v. Immunex

Prior art antibody blocked IL-4 and IL-
13 activity. (Immunex, IPR2017-
01884, Paper 96, 18; Sur- Reply, 5)

The prior art disclosed that anti-IL-4R
antibodies “could advantageously be
humanized and thus used for long
term treatment of allergic disorders.”
(Immunex, Paper 96, 19.)

Potential risk of side effects not a
deterring factor in the prior art.
(Immunex, Paper 96, 20.)

Claims do not require therapeutic
efficacy. (Immunex, Paper 96, 23-24.)

The instant case

Tan: MAb C4.19 IgG blocked “the hypotensive effects of
exogenous raCGRP in vivo.” (Ex. 1022, 570; Pet., 17.)
Wong: antibody 4901 “is extremely effective in vivo as an
immunoneutralizing agent.” (Ex. 1033, 104; Pet. 34.)

Wimalawansa: disclosed humanized anti-CGRP antagonist
antibodies for use in treating several diseases including
migraine, inflammation, and cardiogenic shock.

(Ex. 1096, 567, 570 (“humanized monoclonal antibodies
should be explored ... .”); Pet. 19, 26.)

Wong: Antibody 4901 “had no significant effect on MAP and
heart rate.” (Ex. 1033, 101; Reply, 12.)

Teva’s experts contemporaneously praised CGRP antagonists
as “promising, new antimigraine drugs without vascular side
effects.” (Ex. 1290, 657; Ex. 1297, S119; Reply, 8)

Doods: “we expect that CGRP antagonists will be effective
anti-migraine drugs” (Ex. 1024, 422; Pet. 26.)

Claims do not require therapeutic efficacy. (Ex. 1001; Pet.,
38 n.2; Reply, 4-5.)

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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I Phigenix |s Inapposite I

Teva’s argument:

“Under a similar challenge to composition of matter claims, as here, the Board held the
petitioner to its ‘therapeutic utility’ motivation arguments. Phigenix v. ImnmunoGen,
IPR2014-00676, Paper 39, 16 (P.T.A.B. Oct. 27, 2017)”

Sur-reply, 3-4

Claims recite a specific antibody conjugated Claims recite broad genera of humanized
to a specific toxin (Herceptin-maytansinoid)  anti-CGRP antagonist antibodies

Key prior art human clinical study showed Human clinical trial with relevant CGRP
toxicity with a relevant immunoconjugate pathway inhibitor (BIBN) showed no toxicity

Toxicity of Herceptin was identified in later Later prior-art human studies resolved
prior-art human studies purported safety concerns

Tight nexus between objective indicia Objective indicia evidence lack nexus to
evidence and narrow claims that required a  extremely broad claims
“specific antibody, linker, and toxin”
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I Teva’s REOS Arguments Are Irrelevant I

Senju Pharm. Co. v. Lupin Ltd., 780 F.3d 1337, 1346-47 (Fed. Cir. 2015)

“In composition claims 12—-16 of the '045 patent, there is no limitation denoting the function of the

composition and we decline to import this limitation into the claims.”
Pet., 38 (n. 2); Reply, 19

Sanofi-Aventis U.S. LLC v. Immunex Corp., IPR2017-01884, Paper 96 at 23
F (PTAB Feb. 14, 2019)

“We agree with Petitioner that the pertinent question is not whether there is a reasonable
expectation that the antibodies will actually be therapeutically effective. Rather, the question is
whether a person of ordinary skill in the art would have reasonably expected to arrive at the

claimed invention.”
Reply, 19
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I Teva’s Evidence of Industry Acclaim Is Deficient I

Bayer Healthcare Pharm., Inc. v. Watson Pharm., Inc., 713 F.3d 1369,
1376 (Fed. Cir. 2013)

D
=5
-k‘:)
¥
&
%

“[IIndustry praise of what was clearly rendered obvious by published
references is not a persuasive secondary consideration.”
Reply, 24-25
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I Anti-CGRP Antagonist Antibodies Had Already Been Generated I

0. \J PharmaStem Therapeutics, Inc. v. ViaCell, Inc., 491 F.3d 1342, 1362 (Fed.
Cir. 2007)
“Admissions in the specification regarding the prior art are binding on
patentee for the purpose of a later inquiry into obviousness.”

Pet., 6, 33

Teva’s specification:

\ I Anti-CGRP antago-
nist antibodies are known 1n the art. See, e.g., Tan et al., Clin.
Sci. (Lond). 89:565-73, 1995; Sigma (Missouri, US), product
number C7113 (clone #4901); Plourde et al., Peptides
14:1225-1229, 1993,

Ex. 1001, 26:13-17; Pet., 6

The anti-CGRP antagonist antibodies may be made by any
method known 1n the art. The route and schedule of immuni-
zation of the host animal are generally in keeping with estab-
lished and conventional techniques for antibody stimulation
and production, as further described herein. General tech-
niques for production of human and mouse antibodies are
known 1in the art and are described herein.

Ex. 1001, 27:61-67; Pet., 6-7
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I Tan’s Anti-CGRP Antagonist MAb C4.19 I

) P il m

Demonstration of the neurotransmitter role of calcitd
gene-related peptides (CGRP) by immunoblockade w

anti-CGRP monoclonal antibodies The fOUl’ MAbS C4.19. C4.6, RI.SO, R2.73 bound CGRP by
pre e cneeswes 1 ELISA and RIA. All four MAbs cross-reacted with the «
(A and B forms of rat and human CGRP by ELISA.

Ex. 1021, 706; Ex. 1012, 1169; Pet. (IPR2018-01426), 18

per We were also able to
confirm the specificity of MAb C4.19 in immunocytochemis-
try experiments.

T
..... | recpezi st

Ex. 1021, 709; Ex. 1012, 1169; Pet. (IPR2018-01426), 18

The dissociation con-
stants (K,) of MAb C4.19 for rat aCGRP and BCGRP were
very similar (1.9 and 2.5 nM respectively).

-

IS 7 e Ex. 1021, 707; Ex. 1012, 69; Pet. (IPR2018-01426), 18, 31; Reply, 18
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Tan 1995 Discloses the Benefits of
Anti-CGRP Antagonist Antibodies
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Calcitonin gene-related peptide as an endogenous
wsodilator: immunoblockade studies in vivo with an
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The present investigations have
mrsmszzd been performed with an MAb with inherent advan-
wece | tages of defined specificity, known affinity, reprodu-
' cibility and unlimited availability
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Ex. 1022, 572; Ex. 1008, {60, Pet., 18; Reply, 3
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Queen (Ex. 1023): Hu

USOOGIROZTUBT

o3 United States Patent
Queen et al

US 6,180,370 B1
*Jan. 30, 2001

110y Patent No.:
(45 Date of Patent:

manization Techniques Were Routine

(51) HUMANIZED IMMUNOGLOBULINS AND
METHODS OF MAKING THE SAME

(75) Tnvenkors. Cary L. Quewn, Los Alios, Haroht E-

Selick, Belmont, both of CA (US)

(73)  Assigoe:

Protein Design Labs, Tne,, Fromond,
CA(US)

Perhaps most importantly, non-human monoclonal anti-
bodies contain substantial stretches of amino acid sequences
that will be immunogenic when injected into a human

patient.

21) Appl No.: 081484,97
122)  Filed: Jun, 7, 1995

Related US. Application Data

Ex. 1023, 1:44-47; Ex. 1008, 11128-129; Pet., 29

CTHER PUBL

{51y It €17

AGIK 39395
(52) US €L

ANS/69.6, 435072 3, 435325, A
SHIARTF; SINASK 2 4247133.1; 42471431
(58) Field of Search —....oo.ooe..e 42401331, 14315
AISAIN, 606, 1723, SHVIKT I, 3882

References Cited (L
INT DOCUMENTS

These humanized immuno-

=={ globulins should remain substantially non-immunogenic in

humans, yet be easily and economically produced in a

manner suitable for therapeutic formulation and other uses.

jaims, 55 Drawing Sheets

IPR2018-01422 Lilly Exhibit 1023, Page 1 of 147

v,

| Ex. 1023, 2:30-33; Pet., 35

In accordance with the present invention, novel means of
designing humanized immunoglobulins capable of specifi-
cally binding to a predetermined antigen with strong affinity
are provided.

Ex. 1023, 10:57-60; 1013, {54; Pet. (IPR2018-01426), 21-22, 37
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I The Prospect of Creating a “Potential Therapeutic” Is I

Sufficient Motivation

Dr. Vasserot’s testimony:

“A POSA would have been particularly motivated to make a humanized antibody when its murine
counterpart antibody had been shown to exhibit functional properties that could be useful in treating a
disease. [] Routine humanization techniques known in the art would have provided a reasonable
expectation for a POSA to obtain a humanized antibody with similar desirable properties. All of these
were present for CGRP.”

Ex. 1009, §170-71; Pet., 29; Reply, 5

Q: So AME is the type of company that would take Tan 1994, humanize Tan’s antibody, and take it to
clinic?

A: We have done worse than that.

Q:  You have done worse than that. What have you done that’s worse than that?

A: We have started projects with less data than that.

Ex. 2191, 99:8-100:1; Reply, 5
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I The Prospect of Creating a “Potential Therapeutic” Is I

Sufficient Motivation

Teva’s sur-reply argument:

“Lilly then points to Dr. Tomlinson’s acknowledgment that he “humanized antibodies all the
time” as evidence of motivation in 2005. Reply, 5. But Dr. Tomlinson was discussing his
humanization activities from 2007 to 2016, not prior to 2005. EX1301, 55:1-13”

Sur-reply, 7

Dr. Tomlinson cross-examination:

Q: I'd like to consider the time frame before the earliest filing date of September 14,
2005. So before September 14, 2005, when was the — | guess the — the latest time
before that date that you humanized a murine antibody or murine antibody
fragment?

A: ... during my time at the MRC | was working literally alongside the people that were
doing the work on humanizing antibodies. ... | spent a lot of time discussing
humanization with colleagues at, for example, Genentech, and other companies that
were doing a lot of humanization at the time under license from the MRC.

Ex. 1301, 55:16-56:23
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Prior Art Clinical Studies Disclosed the Vascular Safety of
CGRP Antagonism (Ex. 2019)

Sk MU 1SS 200 T0ME JENS L«

The CGRP-antagonist, BIBN4096BS does not affect cerebral or
systemic haemodynamics in healthy volunteers

KA Paterser’, S Bisk', LH Lassen’, C Kruuse', O Jonassen’, L Lecks’ & J Qlesez'
n 2 A . Ko i ) .y TS —

T D akete e Lintve iy o St e i D s A N s

s wnk Ve tow 340 v, G i Masad!, Dimass. Bvivssgr bnyioe Muve

S, ot e & C ik

. Petemsen KA,
Cepralalgia 500
.

s i ool

et
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acule magraine trestmwne 1111 One potential amncen]

influence on global or regional cerebral blood flow, or on the blood flow velocity
in the middle cerebral artery. There was no effect on systemic haemodynamics
and adverse events were minor. We conclude that there is no effect of CGRP-
receptor blockade on the cerebral or systemic circulation in humans.

BIBN4096BS had no

Ex. 2019, Abstract; Ex. 1306, §j36; Reply, 8

Dr. Ferrari’s cross-examination:

correct?

t 1
W X e ol

Eli Litty & Co. w. Tewa Pharmal
PR

So in healthy volunteers, blocking the CGRP pathway
had no clinically meaningful effect on blood pressure,

...in healthy volunteers under physiological
circumstances, there is admittedly no effect on the
parameters you just mentioned.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

Ex. 1303, 91:19-92:20; Reply, 8
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Pri

or Art Clinical Studies Disclosed the Vascular Safety of
CGRP Antagonism (Ex. 1042)

ot BRINIT /) HEA- 2R DN AT x

Safety, tolerability and pharmacokinetics of BIBN 4096 BS, the first

selective
antagoni
volunteg

M Jovine', U
YAt Furmad

Cephalalg

small molecule calcitonin gene-related peptide receptor
st, following single intravenous administration in healthy

The objective of this study was to obtain information on the safety,
tolerability and pharmacokinetics of BIBN 4096 BS following single intravenous
administration of rising doses (0.1, 0.25, 0.5, 1, 2.5, 5 and 10 mg) in 55 healthy male
and female volunteers. The study was of single-centre, double-blind (within dose
levels), placebo-controlled, randomized, single rising dose design. Blood pressure,
pulse rate, respiratory rate, ECG, laboratory tests and forearm blood flow did not

reveal any clinically relevant, drug-induced changes.

I Ex. 1042, Abstract; Ex. 1306, §35; Reply, 8
Dr. Charles’s testimony:

Any — a study showing that there were no adverse events in
healthy volunteers would be reassuring for you with respect to
patients who have a history of ischemia?

Yes ... information about the vascular consequences of a
compound in healthy volunteers is reassuring about the use of

. Lilly Exkibit 1042, Page 1 of 12 these compounds in the setting of ischemia.

v,

Ex. 2272, 96:22-97:7

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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I Tan 1995 Did Not Raise Safety Concerns I

Teva’s arguments:

“Moreover, at 3 mg/rat, MAb C4.19 raised [mean arterial

%“’ pressure] nearly 13-fold, while having minimal, if any, effect
£ in the saphenous nerve assay. EX1022, 568, Figure 2, 569;

= EX2230, 1152, 78

§ POR, 24

Dr. Foord’s cross-examination:
: 2 4 Time M‘?n) ; 1'Q: Isitfair to state that at the one-minute mark, the

. A monoclonal antibodies C14, c4.19 at 3 milligrams per
Fig. 1. Effect of Img/rat (@) or Img/rat (M) MAb C4.19 ) . .

2mgjrat MAb C4.19 Fab’ fragment (A) o 2mg/rat normal m| kilogram, raised mean arterial pressure around 1.1-fold
Fab’ fragment (/) on baseline MAP. Mean results are plotted versus baseline, as reported in Tan 19957

standard error bars {n=4-6}. Some error bars have been omitte

clarity A: Yes.

Ex. 1300, 129:21-130:4; Reply, 11
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I Tan 1995 Did Not Raise Safety Concerns I

Dr. Balthasar’s testimony:

57. Because full-length IgG antibodies have half-lives on the order of

weeks, a POSA would have understood that the minor blood pressure increase

Change in MAP (mmHg)

observed had no relationship to the half-life of Tan’s C4.19 antibody. Ex. 1022,

568. Because the observed transient and minimal impact on blood pressure was

0 2 4 6
Time (min} not tied to the long half-life of MAb C4.19, Tan 1995’s blood pressure study

Fig. 1. Effect of Img/rat (@) or Img/rat {1
Img/rat MAb C4.19 Fab’ fragment (A) or 2m

Fab’ fragment () on baseline MAP, Mean re

standard r bars {n=14-6}. Sonm . . e . . .. .
RS ome error bars Al increases upon anti-CGRP antagonist antibody administration.

results would not have raised any concerns about long-term blood pressure

Ex. 1305, 157; Reply, 11
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Tjen-A-Looi (Ex. 2084) Is Not Relevant

Dr. Balthasar’s testimony:

CGRP and somatostatin modulate chronie
hypoxic pulmonary hypertension
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67. In Tjen-A-Lool, the researchers analyzed rats under conditions that
would not be encountered in any reasonable clinical setting. First, Tjen-A-Looi
placed the rats under investigation in hypobaric chambers with only a 10% oxygen
concentration, roughly half of the oxygen concentration of ambient air. Ex. 2084,
H681. Tjen-A-Looi notes that the hypoxia conditions were designed to impair
vasodilation responses in rats, and would have the effect of artificially enhancing
blood pressure responses. Ex. 2084, H681. Second. Tjen-A-Looi continuously
infused CGRP, rabbit anti-rat CGRP serum, or CGRPs 37 into the pulmonary

circulation of hypoxic rats for 4, 8, or 16 days, respectively. Ex. 2084, H681.

Chronic infusion over days is not a reasonable approximation of how drugs are

typically dosed in practice. Thus, a POSA would have understood Tjen-A-Looi to
have little relevance for assessing potential side effects of the compounds

administered.

Ex. 1305, §67; Reply, 11
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CGRP and somatostatin modulate chronie

hypoxic pulmonary hypertension
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Ex. 2084, H687; Ex. 1305, 68; Ex. 1306, 145; Reply, 11

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

Tjen-A-Looi (Ex. 2084) Observed a Stronger Pulmonary Arterial
Pressure Increase with CGRPg ;,
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[0069] The targeting construct was performed from the
CT/CGRP gene (15), and the chimera mice were obtained as
described (15). aCGRP —-- and +/+ mice are derived from
backcrosses on the C57B16 strain after mating of heterozy-
gous +/— mice. Homozygous mutant mice, from all genera-
tions, are healthy, fertile and do not present obvious abnor-
malities. The body temperature is the same in mutant and
wild type mice, and no differences in the body weight of the
two lines were observed during development.

I CGRP Deletion Did Not Produce Safety Concerns I

Ex. 1027, §[0069]; Ex. 1306, §47; Reply, 12

8. The compound of claim 6, which is a monoclonal
antibody.

9. A method for ameliorating neurogenic inflammatory
pain comprising:

administering a compound capable of specifically inhib-
iting lCGRP activity to an animal having neurogenic
inflammatory pain symptoms in an amount sufficient to
inhibit the aCGRP activity in the animal so that symp-
toms of neurogenic inflammatory pain are ameliorated.

Ex. 1027, claims 8 & 9; Reply, 12

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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CGRP Deletion Did Not Produce Safety Concerns
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Mice Lacking a-Calcitonin Gene-Related Peptide
Exhibit Normal Cardiovascular Regulation and

Neuromuscular Development

Jonathan T. Lu.* Young-Jin Son,! Jongho Lee,*
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Kevin D. Niswander,* Arthur D, Loewy.t Mark A. Magnuson,*

Joshua R. Sanes.! and Ronald B, Emeson**
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Mice lacking «CGRP expression demonstrate no

obvious phenotypic differences from their wild-type litter-
mates. Detailed analysis of systemic cardiovascular func-
tion revealed no differences between control and mutant
mice regarding heart rate and blood pressure under basal
or exercise-induced conditions and subsequent to pharma-
cological manipulation.
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These results suggest that

«CGRP is not required for the systemic regulation of
cardiovascular hemodynamics or development of the neu-
romuscular junction.

Ex. 1288, Abstract; Ex. 1306, 148; Reply, 12

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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Purported Safety Concerns Did Not Deter Researchers

Short bioactive Spiegelmers to migraine-associatq
calcitonin gene-related peptide rapidly identified &
novel approach: Tailored-SELEX
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used as therapeutics.

This Tailored-SELEX

| approach was validated by identifying a Spiegelmer
(‘mirror-image aptamer’) that inhibits the action of
the migraine-associated target calcitonin gene-
related peptide 1 (o-CGRP) with an ICso of 3 nM at
37°C in cell culture. Aptamers are oligonucleotide
ligands that can be generated to bind to targets with
high affinity and specificity. Stabilized aptamers and
Spiegelmers have shown activity in vivo and may be

target in acute migraine treatment

1ICle

(19-

In order to prove the efficiency of Tailored-SELEX, we
carried out an in vitro selection approach against the optical
antipode of the neuropeptide calcitonin gene-related peptide |
(0.-CGRP) of rat. a-CGRP has been recognized as a potent

vasodilator and has recently attrs attention as a novel

—_—

e oo T ™

B St hoed

| l9.| Wimalawansa,S.J. (1996) Calcitonin gene-related peptide and its
receptors: molecular genetics, physiology, pathophysiology and
therapeutic potentials. Endocr. Rev., 17, 533-585.

™

Ex. 1082, Abstract, 2 (citing Wimalawansa as ref. 19);

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

Ex. 1306, §17; Reply, 9
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I Teva’s Purported Safety Concerns Were Resolved by I

November 2005 (Ex. 2151)

Dr. Ferrari’s cross-examination:

Q: Exhibit 2151 does not study the effects of CGRP
antagonism in healthy humans, correct?

A: Correct.

Q: And it doesn’t study the effects of CGRP antagonism in
migraine patients?

A: Correct.

Q: And, in fact, it doesn’t study the effects of CGRP
antagonism at all, correct?

e A: Correct.

B Liny & Co. v, Tava Pharms. Int OMEN
IPR2010 022

Ex. 1303, 111:11-20; Ex. 2151; Reply, 13

1990

S Z : Ex. 1306, 922, 38; Reply, 8, 13
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 73




Teva’s Purported Safety Concerns Were Resolved by
November 2005 (Ex. 2058)

Canirvarcmior Massarvd 01T AT LaE (0]

Effect of intravenous calcitonin gene related peptid

Dr. Ferrari’s cross-examination:

on ischaemia threshold and coronary stenosis
severity in humans

Neal G Uren, Charles Seydous, sad Gradvam J Duivies

e B¢ bt of Mo ey aed &My 1 B o Fyocuded
S g nlal] hih s g o Al i W M sage
b Bevrwtch OIS LETE 100 )

- A e g e (OGRS b 0 L e e T e E——
X3 amww wed proect of dhemannt prnaing of  Gpmema ek of COMP @ sormad sotesaocns wed e

Exhibit 2058 explores the administration of exogenous CGRP to patients
with angina, correct?

Correct.

Exhibit 2058 did not study the effects of CGRP in healthy humans,
correct?

Correct.

Exhibit 2058 did not study the effects of CGRP in migraine patients,
correct?

Ex. 1303, 130:7-131:2; Ex. 2058; Reply, 13

1 A: Correct.
1 Q Exhibit 2058 did not study the effects of a CGRP antagonist, correct?
A: Correct.
D;;_-,;e;;.—-.;-...,..M..-u.;;..-.-.;..-.w...gl-,.-;»e.:u;t...;...‘ Q: And this study does not evaluate whether inhibiting endogenous CGRP
T S o e would result in a worsening of cardiac ischemic events, correct?
A: Correct.
1993
1990 1995

v,

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

Ex. 1306, 1121, 38; Reply, 8, 13
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I Teva’s Purported Safety Concerns Were Resolved by I

November 2005 (Ex. 2139)

Caleitonin gene-related peptide (human a-CGRP) counteracts D r. Fe rra ri ,S cross—ex am i n at i 0 n :

vasoconstrction in human subarachnosd haemorrhage

Worar Juml®, Svemd Axkhue’, Knut Spbemacd®, Swn Bk Giveold' )
Lan Edvitsscn'*

v e nen o) Qi And in Exhibit 2139, patients were intravenously administered human
R4 ity P e et ey T 2 alpha-CGRP after subarachnoid hemorrhage, correct?
1 A: CGRP was administered in a postoperative state after a subarachnoid
hemorrhage.
Q: Exhibit 2139 does not study the effects of CGRP in healthy humans, correct?
-1 A: Correct.
o Q Exhibit 2139 does not study the effects of CGRP in migraine patients?
- A: Correct.
; Q: Exhibit 2139 does not study the effects of a CGRP antagonist at all, correct?
A: Correct.
T mmse e Ex. 1303, 126:24-127:15; Ex. 2139; Reply, 13

1994

S Z : Ex. 1306, 921, 38; Reply, 8, 13
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 75




Teva’s Purported Safety Concerns Were Resolved by
ovember 2005 (Ex. 2152)

N

-,w.r‘\u-u g Bt 0 ) " e —— | ' ] CGRP-(8_
Calcvtonin gene-related peptide-induced preconditioning protects againt 37) itself had no Cffect On Cafdi aC funC[ion and Cr-eatiﬂe
RS AR phosphate kinase release in the isolated rat heart.

Ex. 2152, 165; Ex. 1306, §24; Reply, 13

Dr. Ferrari’s cross-examination:

Q: [Y]ou'd agree that CGRP 8 to 37 had no effect on cardiac
function and creatine phosphate kinase release in the
isolated rat hearts?

EEERTE ammecmaia [ A Correct.

" it Ex. 1303, 119:9-13; Ex. 2152; Reply, 13

IPR201A01 823

1996

SZ Ex. 1306, 924, 38; Reply, 8, 13
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 76




Teva’s Purported Safety Concerns Were Resolved by
November 2005 (Ex. 2150)

Aggravation of Myocardial Infarction in the Porcine
Heart by Capsaicin-Induced Depletion of Calcitonin
Aggravation of Myocardial Infarction in the Porcine GBHC—Relaled Peptide (CGRP)

Heart by Capsaicin-Induced Depletion of Calcitonin
Gene-Related Peptide (CGRP)

o Kltner aed Andon Fraeco-Coerals

Goran Kiillner and Anders Franco-Cereceda

Department of Thoracic Swgery, Karolinska Hospiral, Stockholm, Sweden

Ex. 2150; Ex. 1306, 23; Reply, 13

Dr. Ferrari’s cross-examination:

Would you agree that inhibiting CGRP with a specific
inhibitor would be a more specific way of testing that
than as capsaicin depletion?

It would have been nice if they would have used, in
addition, additional experiments blocking CGRP.

Ex. 1303, 134:23-135:5; Ex. 2150; Reply, 13-14

1998

S Z : Ex. 1306, 123, 38; Reply, 8, 13-14
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I Teva’s Purported Safety Concerns Were Resolved by I

November 2005 (Ex. 1283)

g
35

§

£

g |

In the present study, the | ©r e T
CGRP-antagonist CGRP(8-37), administered cither locally s i P o
by retroinfusion, or systemically by intravenous infusion,
did not influence the postischaemic cardiac function or
infarct size, which may suggest that locally relcased CGRP
does not function as a cardioprotective agent in this experi-
mental model.

Ex. 1283, 498; Ex. 1306, 27; Reply, 14

.....
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1998

5% 558 O o |
Ex. 1306, 127, 38; Reply, 8, 14

% DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 78




Teva’s Purported Safety Concerns Were Resolved by
November 2005 (Ex. 1284)

Effects of culcitonin gene-related peptide and BIBNAOYGBS on
myncaridinl Ischemin in anesthetized ram

The cardioprotective effects i g oergioen pus
of CGRP were blocked by the novel CGRP anwagonist e
BIBN40OOGBS (20 nmol+kg™'-h™'). Although candiac | ~ooio o S o
ischemia resubted in an almost 5 % increase in plasma | ~Z s Siot
CGRP levels in blood sampled from right cardiac ventri- | == =oon i
cke, intravenous infusion of the CGRP antagonist | = o o oo
BIBN40%BS before occfusion until the end of reperfusion | =i o cowis mom
had no statistically significant effect on the infarct size. | s s i -

Ex. 1284, Abstract; Ex. 1306, 928; Reply, 14 A

........
......

1990 1995 2000

S Z : Ex. 1306, 128, 38; Reply, 8, 14
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Teva’s Purported Safety Concerns Were Resolved by
November 2005 (Ex. 1285)

After 6 Effects of Inhibition of «-CGRP Receptors on Cardiac and
Peripheral Vascular Dynamics in Conscious Dogs with

weeks of pacing, LV pressure (=11 £ 6%), LV dP/dt (=53 £ 5%), and Chronic Heart Faiure

mean arterial pressure (=15 = 4%) decreased (P < 0.01), while left | ek 1D B g PAD, Ko S Ko, 10
atrial pressure (+19 2 3 mm Hg from 7 £ | mm Hg) and heart rate (+53
+ 16%) increased (P < 0.01). Infusion of the a-CGRP receptor an-
tagonist a-CGRP[8-37] (30 pg'kg/min, iv). which blocked the exog-
enous a-CGRP challenge, did not affect any of these indices. Re-
gional blood flow. as measured by the microsphere technique. in the
nonischemic myocardium, as well as cerebral and renal vasculatures |
were unaltered during the infusion of a-CGRP[8-37).

.......

Thus, , S — . b
we conclude that endogenous a-CGRP does not appear to play a ma- o= : e MemvoDs
jor role in the regulation of cardiac and peripheral vascular dynamics | AP
in the late stage of heart failure.

Ex. 1285, Abstract; Ex. 1306, §29; Reply, 14

2003

1990 1995 2000

S Z : Ex. 1306, 129, 38; Reply, 8, 14
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 80




Teva’s Purported Safety Concerns Were Resolved by
November 2005 (Ex. 1318)

S
e ep
LLSvIER leeee e s— "

Effects of BIBNA096BS on cardiac output distribution and on

CGRP-induced carotid haemodynamic responses in the pig
In conclusion, our study clearly demonstrates that o i e s
BIBN4096BS is an effective antagonist at vascular CGRP e (AR 411 n
receptors in anaesthetised pigs, but has little haemodynamic -

effects of its own, a finding that negates a major physio-
logical role for CGRP in cardiovascular regulation. The
potent blockade of the carotid haemodynamic effects of
CGRP does suggest that BIBN4096BS may be effective in
migraine treatment. e

Ex. 1318, 76; Ex. 1306, §30; Reply, 14

2003

1990 1995 74000}

5 Z : Ex. 1306, 1930, 38: Reply, 8, 14
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Teva’s Purported Safety Concerns Were Resolved by
November 2005 (Ex. 1263)

Pharmudeyy Tauissingy

Elfects of the Culcitonin Gene-Reluted Peptide (CGRP)
Receptor Antagooist BIBNAOYBS o «-CGRP-Induced
Regional Haemody namic Changes in Anaesthetised Rats

L L L S L e
wd Pt B s

Moreover, the fact that BIBN4096BS did not alter baseline haemodynamics
suggests that endogenously produced CGRP does not play an important role in regulating the systemic and regional
haemodynamics under resting conditions.

Ex. 1263, Abstract; Ex. 1306, §[30; Reply, 14

In conclusion, the present investigation demonstrates
that: (i) exogenously administered a-CGRP dilates several
regional vascular beds in a dose-dependent manner; and (i1)
endogenous CGRP does not play an important role in regu-
lating systemic and regional haemodynamics.

Ex. 1263, 296; Ex. 1306, §30; Reply, 14 L0

2004

1990 1995 2000

S Z : Ex. 1306, 930, 38: Reply, 8, 14
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Teva’s Purported Safety Concerns Were Resolved by
November 2005 (Ex. 1240)

Objective In an animal model of trigeminovascular activa-
tion and meningeal blood flow the inhibitory effect of a new
high-affinity CGRP-binding RNA-Spiegelmer, which is a bio-
stable aptamer composed of mirror-image nucleotides, was
examined.

Mnerts wmd wethadi

Results The Spiegelmer caused dose-dependent, significant
inhibition of the evoked blood flow responses to about 50%
of the control. Topical application was most effective. Basal
blood flow and systemic arterial pressure were unchanged.

..........

Ex. 1240, 923; Ex. 1306, 31; Reply, 9

PRI0IS gy e Lilly Exhibit 1240, Page | of 1
Eli Lilly & Co. v. Teva Plsars, Inel GMBH

2005

1990 1995 2000

S Z : Ex. 1306, 1931, 38: Reply, 8, 9
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 83




Researchers Praised “CGRP Antagonists”
Before November 2005

Aalain oriine o Wi scencediectoom —
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Review

ELSEVIER

Dr. Saxena’s statements in 2004:

Calcitonin gene-related peptide and its role in migraine pathophysiology

Uayssankar Arulmd, Ankinetc MasseneaDesiriek, The encouraging results obtained in a

SR — “proof of concept” study with BIBN4096BS, administered

S sme=. 77 |iv, in the acute treatment of migraine holds significant

promise to suggest that orally effective CGRP receptor

e i b o e - =izt | antagonists will become available in the not too distant

future. An important advantage of CGRP antagonists over

the triptans can be their use in patients with coronary artery

disease. Moreover, migraine research is beginning to be

focussed on the development of preventive medications and

it would be worthwhile to explore whether inhibition of

CGRP synthesis, release or its effects may reduce the
frequency of migraine attacks.

Ex. 1031, 326; Ex. 1306, 39; Reply, 14-15

IPR2018-01422 Lilly Exbibit 1031, Page 1 of 16
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I Absolute Risk of TIAs in Migraine Patients Was Low I

Teva’s arguments in Sur-reply:

“[A] patient need not have a stroke or myocardial infarction for the concern over CGRP
inhibition to be pertinent. A POSA would have been concerned with ‘common’ ischemic
episodes, such as transient ischemic attacks (TIAs) and angina, expecting that long-term loss
of CGRP’s protective effect would lead to the development of more serious events, e.g.,
stroke or myocardial infarction.”

Sur-reply, 20-21
Dr. Charles’s testimony:

Q: Now, would you agree that 300,000 TIAs per year is a common incidence?

A:  Again, it depends on your definition of — of ‘common.” You know, if you compare that,
for example, with the number of migraine attacks per year, it’s relatively uncommon.

Ex. 2272, 67:3-9

Q: Okay. Inyour experience, do ischemic episodes occur frequently in healthy
individuals?

A:  Again, | would have to say that it depends on the definition of ischemia, but . . . in this
particular context, | would say no, that ischemic is not something that routinely occurs
in healthy individuals.

Ex. 2272, 56:17-23
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I Angina May Not Be Caused By Ischemia I

Dr. Charles’s testimony:

Q: Would you review angina as an ischemic episode?
A No.

Q: Why not?
A

Because you can have angina that .. . isn’t necessarily ischemic.

Ex. 2272, 55:9-16

Q: Okay. And I think | asked you earlier, but I’'m going to ask you again. Is it your
opinion that angina is a type of ischemic episode?

A: 1think that angina is a clinical syndrome that can be caused by ischemia but may
also occur as a consequence of other mechanismes.

Ex. 2272, 74:21-75:2
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Tan 1995 (Ex. 1022) Shows MAb C4.19 Effective In Vivo

Dr. Charles’s testimony:

B St VR R 353571 it o Grent Sy

Calcitonin gene-related peptide as an endogenous
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blood
and a slightly longer (two-hour) duration before stimulation, a 16% block in

increased blood flow was observed. (Ex. 1022, 569.) In the third study condition.

flow response. (Ex. 1022, 569.) But with a higher 3 mg dose of MAb C4.19

SRR eEm— Ex. 1008, {57; Pet.,18; Reply, 20
ik s s Dr. Balthasar’s testimony:

ol b pervesonlal setmawy sesrein and is 3 petent
wndatnt, We wventigatid the wiibny of sevmane-
Bockade 40 0 cive ohsigue for prodeayg e 1o
WUGHEP s ay eadngemnes vasodilatie
LT afects of o wmth € CRE s sl srminedy
VAN onded DA% and ity Bk’ fragiem on
LERF andecnd changes o Mossl provsary ond s
e L L T [V R T
thtioed rats Antid e .
Moo Rl pan wun memred by e Dugpler
Sty
T dove ervpame relatmandiig far the bypatewne
W of raveseon Al ACGNE (CGRP wes
raghtward by MAR 419 g
e wes el and Vol rupeses
Tog e mtravemansty |, The o iurminad fragmnt of
S CUEE (haCGRE, L ke Mhcked e
Sitemive et wl 1ol GRP.
AN CLIY b fragemnt
Sy e RaCGHY, 1ol by s
Sy, bt et ML CAAY Tgli og e Ymginae
Setvndys 0 vl mow Fab (rageest
SRRV deavemndy | bocked the incressed Wis
ol Mo respuene 1 anendiomibc simiation o he
e e
el L e———— vy
P do br VAN CA19 P fragmens et
:Jn'-: Bffcent from thone due 30 soemal
fragywnt |(uspaierd (-aest; P 000 bt
Tl e dae 0 bt GRP, .
™ el 4

Jmgowt; ey

e b
Mustigr of Fab' Sengisemt over (G Tvt amanns

O PR 1STEI e ¢ cbaee gremidaind pogpds

N - .
4 o Lomyw Sunprn, Dunages foul Swnh Gom, 111 W4 &
SUE—D 8. C T Mo Contod Do, A hasd St (T4 D, G U8

INTROCUCTION

under the curve), Fx. 1022, 569, When further nerve stimulation was performed
at two hours after a 3 mg/rat antibody dose was administered, a 16% improvement

in AUC compared with baseline was observed. Ex. 1022, 569. A\ POSA would

Ex. 1305, {125; Pet.,18; Reply, 20

Dr. Tomlinson’s testimony:

A:

v,

4 Q: And so you would agree that trends can be seen in the
absence of statistical significance, correct?

Trends are trends.

Ex. 1301, 165:6-9; Reply, 20
87
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I Tan 1995 Offers Express Guidance to I
Improve Immunoblockade

nd Siteet 9T B0 D o

Calcitonin gene-related peptide as an endogenous
asodilator; immunoblockade studies in vivo with
anticakeitonin gene-refated peptide monoclonal an
d its Fab' fragment

semites = or chronic administration of IgG.
e | Ex. 1022, 571: Ex. 1305, q32-33; Reply, 20

Teva’s arguments:

. “Similarly, in the Louis/Dockray experiments, the antibodies ‘leaked’
into the interstitial space due to “plasma extravasation.”

e Sur-reply, 9

The

short stimulation period and mild stimulation para-
meters used in the present investigation would not
have caused plasma extravasation [9].

The slow distribution of whole IgG to the site of

immunoblockade could be overcome by the alterna-
tive strategies of active immunization with CGRP

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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I Tan 1995: MAb C4.19 “Clearly Diffuses” to the Site of Action I

Teva’s assertion:

“But the art shows that in a carcass (a crude mix of leftover body parts), ‘assignment of a site,
or sites, of antibody localization was not possible.” Thus, Lilly fails to show that a full-length
antibody would distribute into interstitial spaces with additional time.”

Sur-reply, 8

Dr. Balthasar’s testimony:

A POSA would have understood that the rat
carcass evaluated in Covell includes the muscular tissues remaining after the other
organs have been removed, and thus would have included hind leg muscles and
tissues where the rat saphenous nerve is located. Ex. 1022, 567 (describing the
saphenous nerve as located in the “right hind limb™), 571 (noting that the carcass
“includ[es] muscle and skin™). Accordingly, the carcass tissue data of Covell

approximates what a POSA would have expected for antibody distribution times in

Tan’s rat saphenous nerve assay.

% Ex. 1305, 27; Reply, 20
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Tan’s Guidance to Improve Immunoblockade Is Consistent with

Well-Known Pharmacokinetic Principles

Teva’s arguments:

o “But the art shows that in a carcass (a crude mix of leftover body parts), ‘assignment of
winin gene| @ Site, or sites, of antibody localization was not possible.” Thus, Lilly fails to show that a

L

:;‘;:‘.;:;;:;“ full-length antibody would distribute into interstitial spaces with additional time.”

and its Fab’ fra, = —

bt | HARGRTAVERS Ly | SSERMEAN

Sur-reply, 8

- 2 Covell et al.
[14] showed that the time to reach steady-state
interstitial to plasma concentration ratio in the
carcass (including muscle and skin) was 14 times
more rapid for Fab' fragments than for whole IgG.
Moreover, the steady-state interstitial to plasma
concentration ratio in the carcass was 0.86 for Fab’
fragments compared with 0.18 for whole IgG.

fepome o amtdrosd stansbithen of e
o~

sswmamatst ool Attempts were made in the present study to

e 5 improve the likelihood of success with 1gG by
Sromsmmmmemrmd nereasing the dose 3-fold and doubling the time
et gllowed  for  antibody distribution.

SZ ?‘E Ex. 1022, 571; Ex. 1305, §§26-29; Reply, 20
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I Tan 1995: MAb C4.19 “Clearly Diffuses” to the Site of Action I

Dr. Balthasar’s testimony:

A: ..what Covell did, which at the time was a major advance, is develop a
physiologically based model of antibody disposition. And that’s why this
paper is so well-known in the field. And as part of the work that was done,
they considered sites of antibody disposition, so tissues for antibody
distribution to that were represented. And these tissues, then, were
broken down into subspaces that were physiologically relevant for those
tissues, including capillary plasma, interstitial spaces, and cell associated
spaces. And they used this theoretical mathematical framework, which is
called a physiologically based model, to describe antibody disposition with
time in these different regions within the tissues. So it’s a combination of
use of experimental and theoretical work to be able to predict and
understand disposition in different spaces. And it really, again, is the basis
for an entire field of physiologically based modeling in antibody
pharmacokinetics.

Ex. 2273, 94:5-95:6
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I Tan 1994 Would Inform Potential Effects of I

Anti-CGRP Antagonist Antibodies /n Vivo

Dr. Balthasar’s testimony:

Q: For example, the tissue bath experiment with the vas deferens, it didn’t have a vascular
endothelial layer, correct?

A: |l don’t know that that’s correct. | think that probably the tissue section would include,
you know, sections of vascular endothelial. The way | would picture it is it’s a chunk of
tissue.

Ex. 2273, 78:14-21

And that 1994, the Tan 1994 tissue bath study doesn’t represent a synapse?
Are you saying that there is not synapses within the tissue preparation?

| think that’s what I’'m saying.

A SR

My expectation would be that there would be neuromuscular junctions and synapses
present within the tissue preparation.

Ex. 2273, 79:11-20

Q: Now, it’s fair to say that you wouldn’t consider the in vitro experiment or tissue bath
experiment of Tan 1994 to be representative of what would occur when administering
an antibody to a whole animal?

A:  Yeah, | think it’s a demonstration of activity that — where the findings would be helpful
in informing or understanding or predicting potential effects of in vivo, but as the in
vitro system, it’s not exactly equivalent to an in vivo system.

% Ex. 2273, 77:14-78:3
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Other Anti-CGRP Antagonist Antibody Studies Had Established

In Vivo Effectiveness (Exs. 1048-1050)

Dr. Charles’s testimony:

For example, Louis and colleagues used
active immunization and demonstrated that anti-CGRP antagonist antibodies can

eftectively inhibit CGRP-induced inflammation in vive. (Ex. 1048, 257.)

Later, Dockray and colleagues used the same technique and further
confirmed that the amount of anti-CGRP antagonist antibodies in antisera

correlated with protection against extravasation. (Ex. 1049, 258-59, 261-62.)

51.  Another publication by Louis confirmed the antagonistic effects of
passive immunization using a rabbit polyclonal antiserum to CGRP. (Ex. 1050,

582.)

Ex. 1008, 450, 51; Pet. 11

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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A POSA Would Have Been Motivated to Make Anti-CGRP
Antibodies with the Claimed Affinities

Dr. Balthasar’s testimony:

RIA assays were often designed to
allow appropriate assessment of the affinity of an unlabeled ligand with the use of

a radiolabeled tracer that is structurally different from the ligand of interest.

Ex. 1327, 73; Reply
(IPR2018-01426), 18-19

TABLE 2. pK,/pKs values for BIBN4096BS

Source pK./pK, Comments References
Human
CL/RAMP1 (293 EBNA cells) 10.74 30
CL/RAMP1 (Cos 7 cells) 10.05 pK, 10
SK-N-MC (CL/RAMPI) 10.35 DK 41
10.8 13
11.4 p 14
Rat
CL/RAMPI1 (293 EBNA cells) 8.8 30
Brain 8.8
Spleen 8.5 pK. 13
Marmoset
Cortex 10.2 pK 41
10.2 pk.
Total brain 9.9 '
10.4
Dura mater 10.3 pK,
Spleen 9.7 K
10.0

pK, values obtained with [*H|BIBN4096BS. pK; values obtained by competition experiments against

[**I}iodohistidyl-haCGRP.

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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A POSA Would Have Been Motivated to Make Anti-CGRP
Antibodies with the Claimed Affinities

Teva’s arguments:
“Lilly is wrong because the art teaches a disconnect between binding and activity: the anti-CGRP
antibody MAb R1.50 ‘clearly showed the greatest [binding] activity’ among the tested antibodies
to rat aCGRP, yet it ‘blocked rat aCGRP poorly. Thus, Lilly’s argument that ‘single-digit nM
affinities are typically obtained as a ‘general rule” is amiss with regard to anti-CGRP antibodies.”

| Sur-reply (IPR2018-01426), 24

Four out of 11
MADbs tested, including MAb C4.19, C4.6 and R2.73 des-
cribed above, shifted the concentration-response curve of
CGRP to the right compared with vehicle or irrelevant MAb
control. The use of RIA and a receptor binding assay as
biochemical screens was generally successful in predicting
blocking MAbs. An interesting exception was MAb R1.50
which clearly showed the greatest activity in these assays and

in the ELISA.

Ex. 1021, 707; Ex. 1327, 72; Reply (IPR2018-01426), 18
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A POSA Would Have Been Motivated to Make Anti-CGRP
Antibodies with the Claimed Affinities

Dr. Balthasar testimony:

For example, Tan 1994, Tan 1995, and Wong performed in vifro and in vivo testing

with their anti-CGRP antagonist antibodies at 37°C and successfully confirmed
their biological activity at that temperature. Ex. 1021, 705 (conducting tissue bath
experiment at 37°C); Ex. 1022, 567 (conducting blood pressure experiment in
animals at a body temperature of 37°C); Ex. 1033, 98 (disclosing that antibody
4901 was selected based on its ability to bind at 37°C); Ex. 1033, 97 (conducting
blood pressure experiment in animals at a body temperature of 36-37°C).
Therefore, a POSA would have understood that using a temperature of 37°C did
not adversely affect the beneficial properties of these prior art anti-CGRP

antagonist antibodies.

Ex. 1327, §77; Reply (IPR2018-01426), 18;

s Z see also Ex. 1013, 124 (Pet. (IPR2018-01426), 38-39)
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Teva’s Secondary Considerations Are Not Commensurate with
the Scope of the Challenged Claims

Dr. Tomlinson’s cross-examination:

Q: And so can you identify for me the half-life value that would be suitable or unsuitable for
antibody fragments within the scope of Claim 1?

A: |thinkit’s — you know, having worked at Domantis for, whatever, six, seven years, | think it’s
pretty clear that an unformatted antibody fragment is not going to be effective as a human
therapeutic against that target. | think that’s obvious to anyone who works in the field or
worked in that field at the time.

Ex. 1301, 134:14-25; Reply, 23
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Teva’s Secondary Considerations Are Not Commensurate with

the Scope of the Challenged Claims

Dr. Tomlinson’s cross-examination:

Q: You would agree that there’s about a five[-]thousand] ]fold difference between
fremanezumab’s binding affinity of 2.2 picomolar and the upper end of claimed range 10
nanomolar?

A:  Ten divided by 0.0022, yeah, 5,000.

Q: And you would agree that Claim 1 of the ’211 patent also covers humanized anti-CGRP
antagonist antibodies having femtomolar binding affinities [below] the 2.2 picomolar
affinity of fremanezumab?

A:  Yes.

Q: Well, you cite two antibodies, correct?

A:  Yes.

Q: And one has an affinity of 2.2 picomolar and the other has an affinity of 31 picomolar,
correct?

A Yes.

Q: And those do not cover or represent the full range of affinities covered by the 211 patent’s
claimed range extending up to 10 nanomolar, correct?

A:  No. They’re just two antibodies within that range.

Ex. 1301, 102:10-22, 104:7-19; Reply, 22-23

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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I Teva Failed to Establish Unexpected Results I

Teva’s arguments:

Brief Communication “Studies have confirmed that Ajovy® reduces
\‘.lrulri(p.:un il'l Il\l; l’u:\cnli\\:'{'l’r.culllu"llll?«x(l' Refractory |nC|denceS Of MOH; d phenOmenon nOthIng |n the
wronic Migraine: eview of 27 Cases

prior art suggested.”

e MD, PRI M
MD: Mi ¢ MD: Stew I

POR, 54
Dr. Rapoport’s statements in 2003:

Fourth, some of the patients stopped overusing
acute care medication during the study, and at least a
portion of the benefit they received reasonably could
be attributed to analgesic discontinuation rather than
naratriptan alone.

o—

Ex. 1294, 487; Ex. 1306, [1188-89; Reply, 26
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I Teva’s Purported Evidence of Commercial Success Does Not I

Support Patentability

%\, Pain Point Med. Sys., Inc. v. Blephex, LLC, IPR2016-01670, Paper 44 at
oy 10-21 (PTAB Feb. 28, 2018)
| “Although these exhibits indicate some circumstantial evidence of sales, and a

potential market for the BlephEx device, what Patent Owner has not produced is any
substantial evidence of market share.”

Reply, 26-27

Teva’s arguments:

“Third-party investment analysts, Leerink Transformation Partners, have forecasted
that the migraine antibody market will break the blockbuster barrier by 2025 and that

the entire class of drugs will be worth $4.5 billion by 2022, and a staggering $6.9
billion by 2025. EX2085, 2-3.”

POR, 55-56; Reply, 26-27
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I Dr. Charles (Tan 1995) I

Teva’s assertion:

Tan 1995 (Ex. 1022):

Dr. Charles—a

clear outlier among the experts—testified that C4.19 “showed a 16% reduction in

skin blood flow™ in a saphenous nerve assay. EX1008, 9122; POR, 15. But given

Dr. Charles’ gross mischaractenization of prior art in these proceedings (EX2192,

182:21-183:12: 154:18-20). lus opimion must be given hittle weight. POR. 3-4.

Further nerve stimula-
tion performed at 2h after 3 mg/rat MAb produced
an AUC which was slightly smaller compared with
baseline stimulation, but not by more than 16%
(n=2).

Ex. 1022, 569; Ex. 1008, §[57; Pet., 17-18
Dr. Vasserot’s testimony:

Sur-reply, 6-7

But with

a longer period between treatment and nerve stimulation and a higher dose, a 16%

block in mcreased blood flow was observed. (Id.)

Ex. 1009, {[77; Reply, 20
Dr. Balthasar’s testimony:

The
full-length antibody significantly blocked the hypotensive effects of exogenous
CGRP in rats and showed 16% reduction in skin blood flow in the rat saphenous

nerve assay under the experimental conditions used, Ex. 1022, 569, 570,

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

Ex. 1305, 922; Reply, 20
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I Dr. Charles (Wimalawansa) I

Teva’s assertion:

Wimalawansa (Ex. 1096):.

. Smmilarly, Dr. Charles proclaims that

“Wimalawansa states that humanized anti-CGRP antibodies “should’ be developed

and used.” EX1008, 962. But Wimalawansa says nothing of the sort,

The role of CGRP antagonists and humanized mono-
clonal antibodies should be explored with respect to control
of pain and inflammation, type Il diabetes, and in conditions
with intractable hypotension, such as septic shock syndrome.

POR, 4

Ex. 1096, 570; Ex. 1008, {[74; Pet., 19; Reply, 2

Dr. Charles’s testimony:

Wimalawansa concludes that
humanized anti-CGRP antagonist antibodies “should be explored™ for a variety of

clinical conditions, (Ex. 1096, 570.)

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

Ex. 1008, §74; Pet., 19
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Dr. Charles (Olesen)

Teva’s assertion:

What is
more, Olesen specifically warned against relying on its study for cardiovascular
safety: “our data base was too small for us to assess cardiovascular safety.”

EX1025,. 1109; POR. 27; EX2212, €22. Dr. Charles blatantly ignored this warning

(EX1306, 934),
I

Sur-reply, 16

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

Dr. Charles’s testimony:

34.  Despite Olesen’s express recognition of BIBN4096BS’s favorable
safety profile, Dr. Ferrari asserts that little can be gleaned from it because Olesen’s
data base was purportedly too small. (Ex. 2212, 922.) A POSA, however, would
have considered this study as part of the growing body of work (¢.g., additional
animal and clinical studies), establishing that the CGRP-pathway could be
antagonized without the vasoconstrictive properties of triptans. As a result, a
POSA would have viewed Olesen’s study—and his comments about
BIBN4096BS’s lack of vasoconstrictive effects—as a further indication that

blocking the CGRP pathway was expected to be both safe and effective in humans.

Ex. 1306, [34; Reply, 7
Dr. Ferrari’s statements in 2005:

Therefore, CGRP antagonists may be
effective in the treatment of acute migraine. Olesen and col-
leagues evaluated the effectiveness of the CGRP-antagonist
BIBN4096BS for acute migraine treatment [56).

There were no serious adverse events and the most fre-
quent side effect was paresthesia. Although further trials are
necessary in order to confirm this result and to compare the
effectiveness of CGRP antagonists with the triptans, they
seem promising, new antimigraine drugs without vascular
side effects.

Ex. 1290, 657; Ex. 1306, 140; Reply, 8 13



Dr. Charles (Triptans)

Teva’s assertion:

Dr. Charles’s testimony:

But triptans’ mechanism of action and pharmacokinetics differ from

that of antibodies and Dr. Charles has not explained the basis for equating the two

classes of molecules, Moreover. because triptans were used as a treatment for

acute migraine. physicians would not have been concemned with friptans” long-term

effects, EX2212, 921: EX1031, 322;: EX1040, 176,

Sur-reply, 17-18

For example,
frovatriptan had a relatively longer half-life of about 26 hours. (Ex. 1293, S125-
26.) These longer-acting triptans were intended to reduce recurrence of migraine,
but were also considered as potential preventive therapies. (/d.) For instance,
frovatriptan and naratriptan were considered as short-term preventive therapies
(daily dosing for about a week) for menstrual migraine. (/d., S127.) Naratriptan
was also administered daily up to 1 yvear as a preventative treatment for chronic
migraine with no serious adverse events. (See Ex. 1294, Abstract; Ex, 1295,

Abstract.)

Ex. 1306, 712; Reply, 7

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 1 04



Dr. Charles (CGRP-Binding Aptamer)

Teva’s assertion:

First, as with BIBN4096BS and triptans. aptamers have a
short half-life—"hours to days.” not “weeks"—and would not have been
informative on the safety of long-acting antibodies. EX 1309, Abstract; EX2272.

114:6-115:5, Second. aptamers are not “analogs to antibodies.™ as Lilly

simplistically argues. Reply, 9

Pendergrast (Ex. 1309):

In the simplest view, aptamers can be thought of as nucleic acid
analogs to antibodies. They are able to bind specifically to pro-
teins, and, in many cases, that binding leads to a modulation of
protein activity.

Ex. 1309, Abstract; Reply, 9
Dr. Charles’s testimony:

Sur-reply, 18

they were known as “nucleic analogs to antibodies” due to their specificity,
biological activity, favorable safety profile, and potential long in vivo half-lives

ranging from hours to days. (Ex. 1309, Abstract.)

Ex. 1306, 17; Reply, 9
Dr. Balthasar’s testimony:

requiring only weekly or biweekly dosing. Ex. 1309, 231, Indeed, aptamers were
recognized as having the benefit of “a long in vivo half life” and had been
analogized to antibodies. Ex. 1309, 224 (“aptamers can be thought of as nucleic

analogs to antibodies™).

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

Ex. 1305, 151; Reply, 9
105



Dr. Charles (Purported Safety Concerns)

Teva’s assertion:

Dr. Charles’s testimony:

Any increase m the mcidence or seventy of. ¢.g.. TIAs. would have been a

very serous concern. Dr. Charles ignores such concerns, and he has offered no

rebuttal to Dr. Ferrari’s testimony about the likelihood that CGRP mhibition would

worsen common ischemic episodes in migraineurs.

Sur-reply, 21

Dr. Ferrani primarily relies on outdated studies that did not reflect the
consequences of antagonizing naturally-present CGRP, i.e., endogenous CGRP.
By 2005, these older studies had been superseded by numerous animal and clinical
studies demonstrating that blocking the endogenous CGRP pathway does not
increase blood pressure and does nof worsen ischemic episodes. (/.g., Exs. 1283,

1284, 1285, 1318, 1263, 1240, 1025, 1042, 2019.)

Ex. 1306, §19; Reply, 13

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 1 06



Dr. Charles (Purported Safety Concerns)

Teva’s assertion:

Dr. Charles’s testimony:

Even Lilly’s EX1284 demonstrates CGRP’s cardioprotective role: CGRP
reduced infarct size in an ischemia rat model by up to 89%. while BIBN4096BS
blocked “[t]he cardioprotective effect of CGRP.” EX 1284, 591-592. Figure 3.

Notably. Lilly omitted this unfavorable information. and its expert refused to even

acknowledge it as “germane” during cross-examination. EX2272. 20:1-21:3.

Sur-reply, 11

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

Moreover, consistent with studies
administering exogenous CGRP that Dr. Ferrari relies upon (see, e.g., Exs, 2058,
2079, 2139), CGRP’s cardioprotective effect was observed only when exogenous
CGRP (about 10-fold excess over endogenous CGRP) was administered,
\uggesting that “[o]nly high plasma levels [of] CGRP may cause cardioprotection.’

(Ex. 1284, 593.)

Ex. 1306, 128; Reply, 13-14
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I Dr. Charles (Purported Safety Concerns) I

Teva’s assertion: Dr. Charles’s testimony:

Even Lilly’s EX1284 demonstrates CGRP’s cardioprotective role: CGRP

Q: Now, you didn't mention that outcome
in your declaration, correct?

reduced infarct size in an ischemia rat model by up to 89%. while BIBN4096BS

blocked “[t]he cardioprotective effect of CGRP.” EX1284. 591-592. Figure 3. . .
A: 1 did not because it was not germane to

the point that | was actually making.

Notably. Lilly omitted this unfavorable information. and its expert refused to even

acknowledge it as “germane” during cross-examination. EX2272. 20:1-21:3.

Q: And the point that you were making was
Sur-reply, 11 that in 2001, Wu and colleagues showed
that endogenous CGRP did not affect
myocardial infarcts?

A:  Yes.

Ex. 2272, 20:16-23

'7 DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 1 08



I Dr. Charles (Risk of Stroke/MI in Migraine Patients) I

Dr. Charles’s testimony:

H H . . . . .
Teva’s assertion: Q:  Would you review angina as an ischemic
3 Revealing Ius bias. Dr. Charles even refused to acknowledge that “angina™ epiSOde?
1s an 1schenuc event. EX2272. §5:9-11. A: No.

Sur-reply, 20n.8 | Q:  Why not?

Because you can have angina. ..
that isn't necessarily ischemic.

Ex. 2272, 55:9-16

e

Q: Okay. And | think | asked you earlier, but I'm
going to ask you again. Is it your opinion that
angina is a type of ischemic episode?

A: | think that angina is a clinical syndrome that
can be caused by ischemia but may also occur
as a consequence of other mechanisms.

Ex. 2272, 74:21-75:2

'7 DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 1 09



Dr. Charles (Spare Receptor Theory)

Teva’s assertion:

Dr. Charles’s testimony:

And to the extent that
Lilly and Dr. Charles ignore the relevance of receptor reserve and argue that one
would need to antagonize “only elevared or inappropriate levels of CGRP” to

effectively treat migraine, there i1s no evidence in the record that supports this

conclusion. Reply. 17 (emphasis in the original). EX1306. 967.
. ________________________________________________________________________________________________

Sur-reply, 22

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

67.  The clinical evidence contradicts Dr. Foord’s assertion. As of 2005, it
was widely known that migraine was linked to elevated or inappropriate levels of
CGRP, and that as CGRP levels normalized migraine headache subsided. (Ex.
1043, Abstract; Ex. 1044, Abstract; see also Ex. 1047, 59 (administering
exogenous CGRP “caused migraine in virtually all migraine sufferers™); Ex. 1096,
567 (“inappropriate release of CGRP is a potential causative factor in several

diseases, including migraine”); Ex. 1008, 9936-45.)

Ex. 1306, 1/67; Reply, 17

Researchers also reported that
following effective treatment of migraine attacks (i.e., with sumatriptan), the

elevated CGRP levels returmed to normal. (Ex. 1044, 48, 52-53.)

Ex. 1008, 38; Pet., 10
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Dr. Charles (Cross-Reactivity)

Teva’s assertion:

Dr. Charles’s testimony:

As for Dr. Charles” belated testmony on cross-reactivity. all he now does 15

state—without explanation or support— that “hypothetical and unsupported

concerns about ligand-receptor cross-binding would not have deterred
development of a humanized anti-CGRP antagonist antibody.” EX1306. 971
I

Reply. 18. Dr. Charles misses the point: one cannot equate receptor and ligand

antagonism without considering the differences between the two. EX2230, 483

Sur-reply, 23

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

72.  Moreover, cross-binding of CGRP to these other receptors was
understood to be poor before November 2005, Dr, Foord includes in his
declaration a table from the Geppetti reference that illustrates that CGRP is a
secondary or worse binding ligand to each of the calcitonin, amylin, and

adrenomedullin receptors:

Amylia (AMY)

coRp Adrenomedsiiin {AM)

Cakitonin

Coungeaiben CAULCR AMY-L: CALCR<RAMP Y CALCRLARAMPI AML CALORLsRANIP2
AMY-2: CALCR+RAMPZ AM-2 CALCRIARAMPS
AMY-3: CALCR+RAMPS

Transdection paltreay (A0, Gy GGy [

Selectyee agonets Humun C1 AMY wCORP AM

Selactve antagomts HUBNIOGIS 1044 AMn: o

SB273770 4 e)
Potency Salmon CTehuman Salmon CTEAMYZ CORP>AME AM-1 AMSCORPS

CT2ZAMY, CGRP>AM CGRP>tnan CT>AM AMY zsatmon CT AMY >salmon CT
AM-T AMOGRP>

AM Y ssalmon CT

(Ex. 2059, Table I (highlighting added); Ex. 2230, 934.)

Likewise, aptamers were designed to bind to the CGRP ligand
“for the specific interruption of disease-related protein-protein interactions.” (EXx.
1082, 1.) The anti-CGRP ligand aptamers had been shown to inhibit neurogenic
blood flow increases in the rat cranial dura (Ex. 1240, 923) just as BIBN4096BS

did in Doods (Ex. 1024, 422).

Ex. 1306, 1772, 74; Reply, 18
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I Dr. Vasserot (Motivation) I

Teva’s assertion: Dr. Vasserot’s testimony:
As Lilly’s expert Dr. Vasserot admitted. a POSA would have needed to Q: So AME is the type of com pany that would
see much more 1n the way of safety and efficacy beyond what Tan disclosed before take Tan 1994 ) humanize Tan’s anti body, and

take it to clinic?

having any meaningful reason to embark on the costly and burdensome endeavor
to humanize a murine anti-CGRP antibody. EX2191 65:2-71:19, 75:4-13; 97:15- A:  We have done worse than that.

106:19. Q:  You have done worse than that. What have
you done that’s worse than that?

il A:  We have started projects with less data than

that.

Ex. 2191:99:8-100:1; Reply, 5

'7 DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 1 1 2



Teva’s Experts — Dr. Ferrari

Dr. Ferrari’s testimony:

Teva’s arguments:

il i 111 1 1o Ul oVvel ' CI IC | ‘.‘A‘, 1011 L\‘Iy
research efforts have included investigation of the possibility of therapeutically

targeting the CGRP signaling pathway, including developing and conducting

clinical trials of therapeutics targeting the CGRP pathway. These efforts began n

the early 2000’s.

Ex. 2212, 16

ne chinend mials In particular, 1
played an instrumental role inthe clinical design and testing of BIBN4096BS for
its efficacy and safety in treating acute migraine. Earlier, I also played an
instrumental role in the clinical design and testing of the class of drugs known as

triptans for their use in treating acute migraine starting in the late 1980’s.

Similarly disingenuous is Lilly’s allegation

that “Teva’s experts conceded that a POSA would have found it appropriate to use
humanized antibodies throughout drug development. including binding assays. in
vifro testing. and animal studies.” Reply. 5-6. The transcripts illuminate the truth:
. Dr. Tomlinson stated that a POSA would have humanized an antibody
to be tested onhr when “[g]iven sufficient motivation to do so ....
which at the time wasn’t the case.” for CGRP. EX1301. 204:4-15:
. Dr. Ferrari admitted that he is “not an expert in [the drug

development] field.” EX1303. 54:25-55:6:

Ex. 2212, 11

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

Sur-reply, 7
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Teva’s Experts — Dr. Ferrari

Dr. Ferrari’s testimony:

Dr. Ferrari’s statements in 2005:

CGRP i1s one of the most potent microvascular vasodilator substances identified to

date. and a POSA would have expected that sequestering CGRP nisked causing

deleterious side effects on the vascular system via prevention of CGRP-mediated

vasodilation to rescue viable penumbra tissue in cardiac and cerebral ischemic

events.

Although further trials are
necessary in order to confirm this result and to compare the
effectiveness of CGRP antagonists with the triptans, they
seem promising, new antimigraine drugs without vascular
side effects.

Ex. 2212, 12

Ex. 1290, 657; Ex. 1306, 40; Reply, 8

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 1 1 4



I Teva’s Experts — Dr. Ferrari (Olesen) I

Dr. Ferrari’s testimony: Dr. Ferrari’s statements in 2005:

However. Olesen also cautioned that their Olesen and col-

leagues evaluated the effectiveness of the CGRP-antagonist
BIBN4096BS for acute migraine treatment [56).

study did not assess whether BIBN4096BS has any “vasoconstrictor properties”

because “[its] data base was too small.” and therefore Olesen could not conclude
whether BIBN4096BS was different from the triptans in that regard. EX1025,

1109,

Ex. 2212, 122

There were no serious adverse events and the most fre-
quent side effect was paresthesia, Although further trials are
necessary in order to confirm this result and to compare the
effectiveness of CGRP antagonists with the triptans, they
seem promising, new antimigraine drugs without vascular
side effects.

Ex. 1290, 657; Ex. 1306, 40; Reply, 8

’, DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 1 1 5



Teva’s Experts — Dr. Ferrari (Lassen)

Dr. Ferrari’s testimony:

Dr. Ferrari’s statements in 2005:

65. Dr. Charles also asserts that the Lassen publication’s results “led to
the conclusion that *CGRP antagonism™ was a therapeutic principle for treating

migrame.” EX1022, 962. T disagree with this characterization of Lassen because.

as with Tan 19935, the Lassen publication would not have provided a climcian with
an expectation that an anti-CGRP antibody could be of clinical use. Lassen
observed that admumstermg CGRP  causes “nugrame-like” symptoms in

migraineurs. EX1047, 59, But a POSA would have understood that this data does

not prove that CGRP has a physiological role in migraine, and a study of how
- & - ———

CGRP functions (such as Lassen) does not provide an understanding of what

would happen if CGRP activity were blocked.

Ex. 2212, 1165

Cailcitonin gene-related peptide antagonists

In patients with migraine, CGRP levels are elevated. CGRP
infusion can trigger a migraine attack and triptans block the
release of CGR 24). Therefore, CGRP antagonists may be

effective in the¢ treatment of acute migraine.

|if| Lassen LH. Haderslev PA. Jacobsen VB.
Iversen HK, Sperling B. Olesen ]. CGRP

may play a causative role in migraine.

Cephalalgia 22, 54-61 (2002)
Ex. 1290, 657; Ex. 1306, 940; Reply, 8

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 1 1 6



Teva’s Experts — Dr. Ferrari (Tan)

Dr. Ferrari’s testimony:

Dr. Tan’s statements:

I am not aware of any discussion of pursuing anti-

CGRP antibodies as a therapeutic in that time frame, either in the literature or in

my personal conversations with experts m the field, For example. I was 1
I

frequent contact with researchers at Merck (including authors of Tan 1995) during

the pre-2005 time frame while they pursued small molecule therapeutics that

targeted the CGRP receptor. and 1 do not recall them ever discussing the

Mouse MAbs such as MAb C4.19 may be humanized by transplanting the
CDRs from mouse MAbs on to human antibody variable region frameworks

(Verhoeyen et al., 1988).

possibility of targeting CGRP. much less targeting CGRP with an antibody for

chimcal use in human patients—despite the direct mvolvement of Merck

researchers i the Tan 1995 study.

There seems 1o be no reason why anti-peptide MAbs or their fragments should
not be investigated as therapeutic agents. The review of the pathophysiological roles
of CGRP in Chapter | have suggested several therapeutic targets for CGRP blockade,

including inflammation and migraine.

Ex. 2212, {70

Ex. 1287, 247; Reply, 3, 11-12

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 1 1 7



Teva’s Experts — Dr. Ferrari (Wong)

Dr. Ferrari’s testimony:

Wong (Ex. 1033):

CGRP function in rats, that admimistering an anti-CGRP antibody leads to an

inerease i blood pressure

o Wong 1993 in testing a new anti-CGRP antibodv, Wong 1993 noted
that adnumstering that antibody to rats “completely blocked the
mtravenous rat u-CGRP-mduced decrease i blood pressure and

mcrease i heart rate inrats.” EX1033, 102

Ex. 2212, {51

51. A number of publications also disclosed their findings, m studies of

; . Intravenous mjecnon of rat a-CGRP decreased MAP
and increased hcart rate (Table 2). Intravenous injection of non purified CGRP monoclonal
antibody (25 mg/kg) 30 min before that of rat a-CGRP (0.8 pg/kg) completely inhibited the
cardiovascular effects of the peptide (Table 2). The monoclonal antibody had no significant
effect on MAP and heart rate (n=6).

Treatment’ MAP H!‘Q“
(O mm Hg) (O bears/min)
. 17 T 25:; ..................
Saline « 2-CGRP 22123 827
a-CGRP 2026 18z4
| cGRP Ab + o-CGRP o | 24200

Ex. 1033, 101; Ex. 1306, §43; Reply, 12

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 1 1 8



I Teva’s Experts — Dr. Rapoport (Olesen) I

Dr. Charles’s testimony: Dr. Rapoport’s statements in 2005:

In view of these clinical results on the migraine- CGRP is one of several neuropeptides found within the
sensory terminals of the trigeminal nerve. Recent data sug-
gests that antagonising the effect of CGRP may provide
equally viable therapeutic target for both preventative migraine applications and acute relief of migrainc headache Preventive drugs
might be developed on the same

recurrence endpoint, Olesen established that blocking the CGRP pathway was an

acute migraine treatment.

47.] Olesen J. Diener HC, Husstedt IW, Goadsby PJ, Hall D, Meier
U. Pollentier S. Lesko LM: BIBN 4096 BS Clinical Proof of
Concept Study Group (2004) Calcitonin gene-related peptide
receptor antagonist BIBN 4096 BS for the acute treatment of
migraine [see comment|. N Engl J Med 350:1104-1110

Ex. 1008, 143; Pet., 10

Ex. 1297, S119; Ex. 1306, §40; Reply, 8

’, DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 1 1 9



I Teva’s Experts — Dr. Rapoport (MOH) I

Dr. Rapoport’s statements in 2003:
Naratriptan in the Preventive Treatment of Refractory
Chronic Migraine: A Review of 27 Cases

Dl'. Ra pO pO I't’S teSti mOI‘Iy: Alan M. Rapoport, MD: Marcelo E. Bigal. MD, PhD: Michel Volcy, MD:

Fred D. Sheftell, MD: Michele Feleppa. MD: Stewart J. Tepper. MD

69.  Before 2005, nothing in the art would have suggested that prescribing

an additional preventive migraine treatment to a patient who suffers from chronic Ex. 1294; Ex. 1306’ 1]1]88'89; Reply’ 26
teigeaines e MO ol e rvduced Tuedication xivieruis. HoE Were tire ey Fourth, some of the patients stopped overusing
studies showing that CGRP was linked to MOH. acute care medication during the study,

Ex. 2235, 69

Ex. 1294, 487; Ex. 1306, 1188-89; Reply, 26

Dr. Rapoport’s cross-examination:

Q: So as of 2005, a person of ordinary skill in
the art would have known that triptans
inhibit the release of CGRP, correct?

A:  Anybody reading that article [published in
1999] would have.

Ex. 1304, 90:10-15; Reply, 7

'7 DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 1 20
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Exhibit 1287 and Related Sections of Lilly’s Reply

Teva’s arguments in POR:

Lilly’s reply:

And even if Tan 19957 antibody is the antibody that Lilly argues a POSA
would have had a reason to humanize—to be sure, a POSA would not—there is no
evidence of record explaining why a POSA would have (1) begun with Tan 1995,
which 1s a basic research paper studying vasodilation in rats, particularly where
Lilly’s articulated motivation is therapeutic (not scientific) and (2) looked to
modify a CGRP antibody by humanization, rather than one of the solutions posed
by the other references Lilly cites. EX2224, 9979-101: EX2230, 950. Indeed. the
question remains; why would a POSA have started with Tan 1995, a reference that
was published 10 years prior to the carliest priority date of the "614 patent?
Scientists from Merck were authors on Tan 1995, vet neither they nor Merck as a
company were investigating anti-CGRP anubodies during this 10-year period.

EX2212, 9524, 70, 76. The time-gap speaks volumes, but Lilly has chosen not to

POR, 45 (citing Ferrari’s declaration Ex. 2212, 24, 70, 76)

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

Teva incorrectly attempts to undermine Tan’s disclosures by characterizing it
as a “basic research paper” and citing purported personal knowledge of its authors.
Ex. 2212 €70; POR, 45, But in describing his own work, Dr, Tan wrote in 1994 that
there was “no reason” why humanized anti-CGRP monoclonal antibodies should not
be investigated and used as “therapeutic agents” for migraine and other diseases.
Ex. 1287, 247 (similarly discussing human anti-CGRP MAbs as an “exciting
possibility” for administration “in man”). Dr. Tan’s contemporaneous statements
were written with first-hand knowledge of the blood pressure results focused on by

Teva and directly contradict Teva’s litigation-driven position.

Reply, 11-12; Opposition to Motion to Strike, 2
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Exhibit 1287 and Related Sections of Lilly’s Reply

Dr. Ferrari’s testimony:

70.  Moreover, the testing of BIBN4096BS is reflective of the fact that, to
the extent that a POSA would have been interested in targeting CGRP-related
activity before November 2005, that interest would have directed that POSA to
CGRP receptor antagonism. I am not aware of any discussion of pursuing anti-
CGRP antibodies as a therapeutic in that time frame, cither in the literature or in
my personal conversations with experts in the field. For example, I was in
frequent contact with researchers at Merck (including authors of Tan 1995) during
the pre-2005 time frame while they pursued small molecule therapeutics that
targeted the CGRP receptor, and [ do not recall them ever discussing the
possibility of targeting CGRP, much less targeting CGRP with an antibody for
clinical use in human patients—despite the direct involvement of Merck
researchers in the Tan 1995 study. Therapeutic antibodies were a new
phenomenon, and were not vet in the general consciousness of those of us

pursuing clinmcal neurology research.,

Ex. 2212, {70; POR, 45

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE

Ex. 1287:

Mouse MAbs such as MAb C4.19 may be humanized by transplanting the
CDRs from mouse MAbs on to human antibody variable region frameworks

(Verhoeyen et al., 1988).

There seems 1o be no reason why anti-peptide MAbs or their fragments should
not be investigated as therapeutic agents. The review of the pathophysiological roles
of CGRP in Chapter | have suggested several therapeutic targets for CGRP blockade,

including inflammation and migraine.

Ex. 1287, 247; Reply, 3, 11-12; Opposition to Motion to Strike, 2
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Exhibit 1287 and Related Sections of Lilly’s Reply

Dr. Foord’s testimony:

77.  As stated above, the purpose of Tan 1995 was simply “to investigate
immunoblockade as an alternative strategy for probing the role of CGRP as a
vasodilator in vive.” EX1022, 566. Becanse Tan 1995 is only studying the role
CGRP plays in vasodilation in an experimental animal, a POSA would have
understood that Tan 1995 was not smdying whether 8 CGRP antibody could be
safely used for human clinical purposes. As such, and as wounld be expected in this
type of study, Tan 1995 does not consider adverse events or side effects caused by
the anti-CGRP antibody. This includes the effect of the antibody on the animal
over a longer period of administration. Side effects were unimportant to Tan 1995
as the rats were likely sacnficed after the experiment. and the side effects were not
relevant to confimung their basic science hypothesis——that CGRP mediates

vasodilation m a whole ammal.

Lilly’s reply:

But in describing his own work, Dr. Tan wrote in 1994 that
there was “no reason” why humanized anti-CGRP monoclonal antibodies should not
be investigated and used as “therapeutic agents” for migraine and other diseases.
Ex. 1287, 247 (similarly discussing human anti-CGRP MAbs as an “exciting
possibility” for administration “in man”). Dr. Tan’s contemporaneous statements
were written with first-hand knowledge of the blood pressure results focused on by

Teva and directly contradict Teva’s litigation-driven position.

79.  The almost instant increase in mean arterial pressure after
administration of Fab' or full-length antibody suggests that both are exerting an
cffect by binding CGRP in the systemic circulation (since the saphenous nerve
assay was meffective for a full-length antibody). A POSA would have nnderstood
that an anti-CGRP antibody would have a systemic vascular effect. leading to
adverse consequences, well before 1t might have any local anti-CGRP effect (as in

the saphenous nerve assay) for any therapeutic benefit. e.g.. treating nugraine.

Ex. 2230, 177, 79; POR, 24
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 1 24

Reply, 11-12; Opposition to Motion to Strike, 3
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I Exhibit 1287 Is Admissible I

The slow distribution of whole IgG to the site of immunoblockade could be

overcome by the alternative strategies of active immunization with CGRP or chronic

Apphcaticon of monocional antibodies to ¥
® 1040 Of CARANNIN gane selsted pegrtise

remrutnmimer administration of IgG.

| With repeated administration, 1gG should eventually distribute into interstitial
space and achieve sufficiently high concentrations required for immunoblockade.

ling 1l me _ . The data of Covell er al(
1986) suggest that much larger doses and longer distribution time are required for

successful immunoblockade with 1gG.

Ex. 1287, 222-23; Opp. Mot. Excl., 2-3

’, DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 1 26



Exhibit 1287 Is Admissible

Carney’s declaration:

14. The title page of the Tan Thesis includes thé following University of 16.  Attached as Exhibit D to this declaration 1s a true and correct copy of
Cambridge Library stamp. the MARC record from the Cambridge University Library Catalog for its copy of
Tan Thesis, which I downloaded from http:/idiscover.hib.cam.ac.uk primo-

explore sourceRecord?vid=44CAM PROD&docld=44CAM ALMA21429648480)

003606 on August 27, 2019.

Xy
<)

QL 17.  The MARC record for the Tan Thesis, includes a number of fields.

) The date field 008 lists the first six characters *020506™ in “YYMMDD" format,
As discussed above, upon receiving a published book or report, it is standard

) ) ] ) indicating that the MARC record for the Tan Thesis was created on May 6, 2002,
library practice to stamp a book with the library name and then shelve the book or

o This means. at the Iatest. the Tan Thesis was catalogued by the Cambrnidge
report within a matter of a few days or weeks.

o University Library on May 6, 2002. The first six characters are also followed by
15.  Attached as Exhibit C is a true and correct copy of the current

; . L . . . the code “s™ in character position 06 and “1994™ in character positions 07-10, As
Cambridge University Library (“CUL") catalogue entry for the Tan Thesis, which

discussed above, this mdicates that the Tan Thesis was produced m 1994,
I accessed at

http://idiscover.lib.cam.ac. uk/permalink/f19gok8 44CAM ALMA2142964848000 Ex. 1307, §14-17; Opposition to Motion to Exclude, 3

3606 on August 27, 2019. As indicated in the CUL catalogue, the entry was

created in 1994 and the Tan Thesis was approved on July 29, 1994

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 1 27



