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Overview

* The ‘344 Patent is entitled to a priority date of no later
than the filing date of U.S. Application No. 19/378,956,

March 3, 2003.

* The '956 Application provides written description support
for the claims.

« Based on the disclosure of the ‘956 Application, a
POSITA would have been able to predict whether a co-
crystal would form and could have utilized high-
throughput crystallization and screening to assess the
conditions under which formation would occur.
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The Invention of the ‘344 Patent
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Overview of the ‘344 Patent

The 344 Patent claims priority to at least
as early as March 2003
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iz United States Patent (o Patent No: LS 10,
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(54} MULTIPLE-COMPONENT SOLID PHASES
APNTAINING AT LEAST G%E ACTIVE
PEHARMACEUTICAL INGRETMESNT
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FL (LIS The Brpents of the
Unifversity' o Miclikgan. A Arbor,
Wil (115

The present application is a continuation of U.S. appli-
-ation Ser. No. 10/378,956. filed Mar. 3. 2003, which is
hereby incorporated by reference herein in its entirety,
including any figures, tables, or drawings. U.S. application
Ser. No. 10/378.956 claims the benefit of prionty of U.S.
Provisional Application Ser. No. 60/360,768, filed Mar. 1.
2002, which is hereby incorporated by reference herein in its
entirety. including any figures, tables, or drawings.
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Overview of the ‘344 Patent
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10. A pharmaceutical composition comprising a pharma-
ceutically acceptable carrier and a therapeutically effective
amount of a co-crystal comprising supramolecular synthons.,
each supramolecular synthon formed from stoichiometric
amounts of at least one active pharmaceutical ingredient
(API) and at least one co-former,

wherein the API has a first chemical functionality that

permits formation of APl homosynthons through non-
covalent hvdrogen bonding when the AP1 is in its pure
form,

wherein the co-former has a second chemical functional-

ity complimentary to the first chemical functionality via
non-covalent hydrogen bonding,

wherein said co-former is a solid at room temperature and

atmospheric pressure when the co-former is in its pure
form,

wherein supramolecular syvnthons are formed via non-

covalent hydrogen bonding between the first chemical
functionality of the API and the second chemical fune-
tionality of the co-former, and

wherein the first chemical functionality 1s (1) a carbox-

amide, (i1} a carbonyl, or (iii) an amine.
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Overview of the ‘344 Patent
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The Parties agree on the definition of
“co-crystal”

proposed construction that “co-crystal” means ““[a] multiple-component. single

crystalline phase. having a fixed stoichiometry of its component compounds.™
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Overview of the ‘344 Patent

The 344 Patent describes the different
components of the claimed co-crystals.

UsOl062134402
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The terms “pharmaceutical entity,” pharmaceutical moi-
ety”, “pharmaceutical component”, “pharmaceutical mol-
ecule”, and “active pharmaceutical ingredient {API)”, and
grammatical variations thereol, are used interchangeably
herein to refer to any biologically active moiety having a
therapeutic effect on a human or animal suflfering from a
given pathological condition, when administered in a given
concentration,
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Overview of the ‘344 Patent

The 344 Patent describes the different
components of the claimed co-crystals.
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The cocrystal formers can be, but are not limited to. solvent
molecules, other drmg molecules, GRAS compounds. or
approved food additives.
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Overview of the ‘344 Patent

The ‘344 Patent describes how the claimed
co-crystals are formed.

Step 1. Evaluate Active
Pharmaceutical Ingredient (API)

v

Step 2. ldentify if there are chemical functionalities in the API
suitable (ie complementary from the perspectives of
geometry/shape and molecular recognition) for formation of
supramolecular synthons via. self-assembly, fe. will it form
supramolecuiar synthans with itself?

Step 3a. If yes, determine which chemical
functionalities (identified from within a
plurality of chemical functionalities) will
form a new supramolecular synthon
without disrupting the supramolecular
synthon from step 2 AND determine which
of thosa chamical functionalitics will form a
new supramolecular synthon by disrupting
the supramolecular synthon from step 2.

Step 3b_If no, determineg which
chemical functionalities (iden-
tified from within a piurality of
chemical functionalities)  will
form a supramalecular synthon
with the chemical functionalities
in the AP| identified in step 2.

Step 4. Identify cocrystal formers that are
suitable for use with the APl based upon the
results from Step 3. These cocrystal formers
might be other API's, GRAS compounds,
food

v

Step 5. Prepare muitiple component crystais with the API
and one or more cocrystal formers. Method of preparation
can include crystallization from solution, cooling the melt,
sublimation or grinding, for example.

FIG. 24
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Overview of the ‘344 Patent

— illustrating the claim limitations of claims 10, 11,
and 18.

The ‘344 Patent provides 19 examples of co-crystals

Condition Example
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10 11 12 13 14 15 16

17

18

Supramolecular synthons formed Y Y Y T T Y Y Y Y Y Y Y Y Y Y Y
from stoichiometric amounts of at
least one APT and at least one co-
former

¥

¥

API has a first chemical functionality | Y Y T T T T Y Y T T T T Y T Y Y
that permits formation of API
homosynthons through nen-covalent
hydrogen bonding when the APT 15 mn
its pure form

¥

¥

Co-former has a second chemical Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y
functionality complimentary to the
first chemical functionality via non-
covalent hydrogen bonding

¥

¥

Co-former is a solid at room Y Y Y Y Y Y Y Y Y Y Y N Y Y N N
temperature and atmospheric
pressure when the co-former is in its

pure form

N

N

Supramolecular synthons formed via | N Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y
nen-covalent hydrogen bonding
between the first chemical
functionality of the API and the
second chemical functionality of the
co-former

v

v

First chemical functionality 15 a Y Y N N N N Y Y Y Y Y Y Y Y Y Y
carboxamuide

¥

¥

First chemical functionality is an N N N N N N N N N N N N N N N N
amine

N

N

Supramolecular synthen iz a N N Y Y Y Y N N N N Y Y Y N Y N
heterosynthon dimer formed by non-
covalent hvdrogen bonding of the
API and co-former

F ISH " POR, 6; EX1001, 11:60-23:59; EX2014, App. C DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Principles of Hydrogen
Bonding were Well-Known
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UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

NOVARTIS PHARMACEUTICALS CORPORATION.
Petitioner.

REGENTS OF THE UNIVERSITY OF MICHIGAN AND
UNIVERSITY OF SOUTH FLORIDA.
Patent Owners.

U.S. Patent No. 10633344

DECLARATION OF ROBIN D. ROGERS, Ph.D.
IN SUPPORT OF PETITION FOR INTER PARTES REVIEW

NOVARTIS EXHIBIT 1002
Novartis v. Regents, IPR2023-01346
Page 1 of 222

The Parties Agree on Definition of POSITA

19. In my opinion. a POSA as of 2002/2003 or 2014 would have had a
Ph.D. in chemistry or a related field with at least two vears of experience in solid
state chemistry, including experience preparing multiple-component crystalline
solids and evaluating their single crystal structures. and the POSA would consult
with others having ordinary experience in other disciplines. such as formulation of
pharmaceutical compositions comprising such multiple-component crystalline
solids. Alternatively. a POSA as of 2002/2003 or 2014 would have had a Ph.D. in
chemistry. pharmacy. or a related field with at least two years of experience in
formulation of pharmaceutical compositions. and the POSA would consult with
others having ordinary experience in other disciplines. such as solid-state
chemistry. including experience preparing multiple-component crystalline solids
and evaluating their single crystal structures. Alternatively, a POSA could have

had a Master’s degree in one of the above disciplines plus relatively more

experience.

13

FlSH , POR, 11; EX1002, 1 19; EX2014, 24




The Parties Agree That Level of Skill is High

d. The Relative Skill of Those in the Art

UNITED STATES PATENT AND TRADEMARK OFFI

EFORE THE PATENT TRIAL AND APPEAL BOAZ] 126. I defined the person of ordinary skill in the art of the 344 patent as of

vovartss rrarmaceuTicats coreoratoy|  2002/2003 (or 2014) in paragraph 19 above. The relative skill of a POSA i1s hlgh

Petitioner.

REGENTS OF THE UNIVERSITY OF MICHIGAN AN|
UNIVERSITY OF SOUTH FLORIDA.
Patent Owners.

U.S. Patent No. 10633344

DECLARATION OF ROBIN D. ROGERS, Ph.D.
IN SUPPORT OF PETITION FOR INTER PARTES REVIEW

NOVARTIS EXHIBIT 1002
Novartis v. Regents, IPR2023-01346
Page 1 of 222

F IS H . POR, 11; EX1002,  126; EX2014, 11 23-24, 59 14




Hydrogen Bonding Principles Were Well-Known

38. Fundamental hydrogen bonding principles were well-known in the art

UNITED STATES PATENT AND TRADEMARK OFEI

as of 2002/2003. See Ex. 2009 (Yusov) at 756-38 (describing the history of the

BEFORE THE PATENT TRIAL AND APPEAL BOAX] discovery and study of hydrogen bonding. beginning as early as 1912): see also Ex.

NOVARTIS PHARMACEUTICALS CORPORATION 2010 (Etter 1990) 257 (“Since hydrogen bonds were first proposed, efforts to

Petitioner,

characterize them. measure them. and understand them have proliferated. . . . As it
THE REGENTS OF THE UNIVERSITY OF MICHIGAN
UNIVERSITY OF SOUTH FLORIDA,
Patent Owners.

became obvious that these interactions occurred in many kinds of matenals. and

U bt 10 6 34s were important for determining the properties and activities of most biochemaicals,

DECLARATION OF MICHAEL WARD, PELD., hydrogen-bond classifications were developed[.]"): id. (discussing methods

“allow[ing] one to characterize subsets of crystal structure or arrays. namely, the

hydrogen-bonded subset™).

EXHIBIT 2014
Novartis v. The Regents of Univ. of MI
1 IPR2023-01346

F ISH . POR, 7; EX2014, 38 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 15
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suitable for such exploitation, e.g., for selective oxida-
tion of hydrocarbons.
Concluding Remarks

I should be encouraging, for organic chemists and
chemical engineers alike, to know that enzymes can
wwknotnn]y in water b\.luhomommnolvezm The
atill-existing prejudice against enzymes ss practical
catalysts will be lessened further by the forthcoming
grester availability of a wider varisty of enzymes at a

h

The ever i ifying search for novel biologically
active compounds inevitably results in increasingly
complex molecules, often containing stereocenters and
existing as distinct structural isomers. Usually, one of
the enantiomers or isomers has a higher biological ac-
tivity than othera Consequently, there is mounting
pressure on the manufacturers of pharmaceuti cals
auwultwal chemicals to produce only the desired ste-
reoisomer, which would enhance the compound's ben-
efit-to-harm ratio. As a result, the need for simple and

]mm' cost, bmutht lhmt hy mndun

Moreover, pr
umym bymuuhmcu:d m\.lhue-l.m has an excting
potential of altering the enzymatic properties at will,
e.g., broadening substrate specificity,” as well as en-
hancing enzyme action in organic media®®

) Pure, A R ot Angee. Ouam, Tuz Bi. Engl. 1084, 29

(1A, Kowie, 3. R, Scence 11, 3%,
1) Bame, Rz Silen, J L Mlnd T A, Nanwre 1989, 338, 19195,

scalable asy will grow, Hopef
this Acoount demonstrates that enzymatic cadyu m
omum: sdvents provides a weful methodology toward
that aim.

1 am grateful to David Volkin and Poul Burke for their help
in the preparation of this manuscript and to the Notional In-
stitutes of Heslth for financiol support (Grant GM39794).
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Encoding and Decoding Hydrogen-Bond Patterns
of Organic Compounds

MarGareT C. ETTER

Deparimens of Chemistry, University of Minnesota. Minneapolis, Minnesota 55455

Dr. Margaret “Peggy” Etter Published Rules for Hydrogen
Bonding in the 1990s

Received
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Table I
Hydrogen-Bond Rules for Organic Compounds

form in these and in similar freq|
tures! But what about other, I
compounds like diacetamide?

A. General Rules

protonacceptors, one protan don
conformers each of which could)

 sah of which ooul 1. All good proton donors and acceptors are used in hydrogen bonding.

Eﬁ’“ﬁﬂﬁﬁ“&%ﬁ 2. Six-membered-ring intramolecular hydrogen bonds form in preference to intermolecular hydrogen bonde.
i many st o 3. The best proton donore and acceptors remaining after intramolscular hydrogen-bond formation form intermolecular hydrogen bonds
to one another.
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In 2002/2003, a POSITA Would Have Been Aware of Dr. Etter’s work
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Are hydrogen-bond patterns predictable” Benzoic
acids form cyclic dimers. Salicylic acid has an intra- ' 9
molecular hydrogen bond. These hydrogen-bond pat- r e n n n
temns seem obvious because they satisfy the chemical O O l -
criteria of pairing a somewhat acidic hydrogen with an
electronegative atom, and because spectroscopic and
crystallographicstudies have confirmed our chemical
intuition about how and when hydrogen bonds should
form in these and in similar frequently studied struc-
tures! But what about other, less studied, yet simple

ds like di ide? Dis ide has two
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Etter’'s Rules Were and Remain Important in Field

suitable for such exploitation, ¢
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A. It depends what you mean by
"importance” and "in the field." I think that
they were important in the early generation of
the field called crystal engineering.

Q. And when you say "early,"” what time

frame are you talking about?

A. The papers were around the '90s,
and the field of crystal engineering came up
probably in the early '90s, and it came up in
the late '90s, early 2000s, and continues

today.
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A POSITA Had Resources to

Select Appropriate Solvents
And EXxcipients




Background of the ‘344 Patent

A POSITA would have been aware of
guidance available from HHS that identified

solvents not to use or to avoid.
Guidance for Industi
Table 1. — Clasz 1 Solvents in Pharmaceutical Products (Sobvents That Should Be Avoided)
Q3C — Tables and List
Solvent Concentration Limait Concern
(ppm)
Benzene 2 Carcinogen
Carbon tetrachlonde 4 Toxic and environmental hazard
e s Aot e Table 2. — Class 2 Solvents in Pharmaceutical Products
Center for Drug Evaluation and Rezearch (CDER)
Center for Biologie;f::ﬂ::i::;ﬂﬂd Rezearch (CBER) SGI.TE'[" PDE. {mg.'ldﬁ}} Cﬂﬂ.l'.' E‘n“'ﬁtiﬂn :Limj'. {‘Fpm}
IcH Acetomtnle 41 410
Rt Chiorobenzene 3.6 360
Chloroform 0.8 &0
: Nevarts v. The Regen Cyelohexane 338 3.880

F ISH . POR, 9; EX2014, [ 45; EX2012 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 20




Background of the ‘344 Patent

A POSITA would have had several
references in hand to choose excipients.

Usol 6334402

uz United States Patent (o Patent No: US 10,633,344 B2
Zaworotke e al, (4% Dhate of Patent: Apr. 28, 2020

Optionally, the pharmaceutical compositions can include a
pharmaceutically acceptable carrier or diluent. Formulations
are described in a number of sources which are well known
and readily available to those skilled in the art. For example,
Remington’s Pharmaceutical Science (Martin E W [1995]
Eastone Pa., Mack Publishing Company, 19th ed.) a)
describes formulations that can be used in connection with
the subject invention.

FlSH‘ POR, 9; EX1001, 10:15-21
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Background of the ‘344 Patent

A POSITA would have had several
references in hand to choose excipients.

[IEIT
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1z United States Patent (o Patent No: US 10,633,344 B2
Laworotke e al. (4% Dhate of Patent: Apr. 28, 2020
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Q. In determining which excipients
to use in the compatibility testing, you
would reference the Handbook of
Pharmaceutical Excipients. Is that fair?

M3. SCHWARZ: Objection to form.

L. That 1= a reference you can use

i1f you need to.

I think a formulator who's been

doing this also has their experience and

knowledge, so probakly isn't always
running to the Handbook of Pharmacesutical

Excipients.

21 Tl 25 Drasing S
(2% af 15 Dirswing Skwot{s} Fiod i 4Caler)

F ISH . POR, 9; EX2015, 51:16-52:3
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The '956 Application Provides Written

Description Support for the Claimed
Co-crystals

FISH.

FISH & RICHARDSON



Written Description Support of the ‘344 Patent

Written description support exists for the
claimed pharmaceutical compositions.

UNITED STATES PATENT AND TRADEMARK OFFICE

533,  Under the legal standards discussed i Section III above. there 1s

BEFORE THE PATENT TRIAL AND APPEAL BOARD

sufficient written description support for claims 10, 11, and 18 at least because the

NOVARTIS PHARMACEUTICALS CORPORATION.
Petitioner,

specification provides examples that have common structural features as the

THE REGENTS OF THE UNIVERSITY OF MICHIGAN an¢

UNIVERSITY OF SOUTH FLORIDA. members of the genus, including the claimed co-crystals. See Appendix C.

Patent Owners.

Specifically. the examples inform a POSA how to implement each of the claim

Case IPR2023-01346
U.S. Patent No. 10.633.344

limitations of claims 10. 11, and 18 by providing at least one example of each
DECLARATION OF MICHAEL WARD, PH.D.

limatation.

EXHIBIT 2014
Novartis v. The Regents of Univ. of MI
1 IPR2023-01346

F ISH . POR, 16; EX2014, § 53 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 24




Written Description Support of the ‘344 Patent

The ‘344 Patent provides 19 examples of co-crystals
— illustrating the claim limitations of claims 10, 11,
and 18.

Condition Example

1 2 3 4 5 ] 7 ] 9 10 11 12 13 14
Supramolecular syvothons formed Y Y Y Y T Y Y T Y T Y Y Y T
from stoichiometric amounts of at
least one API and at least one co-
former

API has a first chemical fonctionality | Y Y Y Y Y Y Y ¥ Y Y Y Y Y Y Y Y ¥ Y Y
that permits formation of APT
homosynthons through non-covalent
hydrogen bonding when the APTis in
its pure form

Co-former has a second chemical Y Y Y Y Y Y Y b Y Y Y Y Y Y Y Y b Y Y
functionality complimentary to the
first chemical foncticnality via non-
covalent hydrogen bonding
Co-former is a solid at room Y Y Y Y T Y Y b b Y Y N Y Y N N N N Y
temperature and atmospheric
pressure when the co-former is in its
pure form

,_.
o
[
=3
—
B |
=
oa
i
-

et
et
,_,..d‘
et
et

Supramolecular syvothons formed via | N Y Y Y T Y Y T Y T Y Y Y T Y Y T Y Y
non-covalent hydrogen bonding
between the first chemical
functionality of the APT and the
second chemical functionality of the
co-former

First chemical functionality is a Y Y N N N N Y b b Y Y Y Y T Y Y b Y Y
carboxamide
First chemical fonctionality 15 an N N N N N N N N N N N N N N N N N N N
amine

Supramolecular synthon is a N N Y Y Y T N N N N Y Y Y N T N N Y T
heterosynthon dimer formed by non-
covalent hydrogen bonding of the
APl and co-former

25
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Written Description Support of the ‘344 Patent

Written description support exists for the
claimed pharmaceutical compositions.

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

NOVARTIS PHARMACEUTICALS CORPORATION.
Petitioner,

v
THE REGENTS OF THE UNIVERSITY OF MICHIGAN and

UNIVERSITY OF SOUTH FLORIDA.
Patent Owners.

Case IPR2023-01346
U.S. Patent No. 10.633.344

DECLARATION OF MICHAEL WARD. PH.D.

EXHIBIT 24
Novartis v. The Regents of Univ. of
1 IPR2023-017

54,  Addinonally. the well-known prnciples of hydrogen bonding.
including those set forth by Dr. Etter. would allow a POSA to postulate whether a
co-crystal of an API satisfying claims 10. 11. and/or 18 would likely form. regardless
of whether a particular polymorph of a co-crystal forms or not. Specifically. n
2002/2003 a POSA would have understood the likelihood of certain functional
groups (e.g.. carboxylic acids. amines. nitro, amudes. pyridines. alcohols) to form
supramolecular synthons and crystal packing motifs defined by those synthons.

based on numerous examples in single-component crystals and literature

descriptions of hydrogen-bonding patterns. This was codified by Dr. Etter’s seminal
paper describing the “rules” for predicting hydrogen bonding motifs (ak.a. graph
sets) based on the “strength” of hydrogen-bond donors and acceptors. See supra
Section VILb. Thus, a POSA 1 2002/2003 would also have a good understanding of
the likelihood of certain functional groups fornung supramolecular synthons, and
indeed would understand the ranking of the likelihood of their formation in the event

multiple hydrogen-bonding groups were present.

Ry
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Written Description Support of the ‘344 Patent

Step 1. Evaluate Active
Pharmaceutical Ingredient (AP}

!

Step 2. ldentify if there are chemical functionalities |
suftable (ie. complementary from the perspectives of |
geometry/shape and melecular recognition) for formation of |
supramolecular synthons via, self-aszsembly, fe will it form |
supramolecular synthons with itself?

: Step 3a. If yes, determine which chemical |
functionalities (identified from within a |
pluraiity of chemical functionalities) will |
form a new supramolecular synthon |
without disrupting the supramolecular |
synthon from step 2 AND determine which
| of thosa chemical functionalitics will form a
| new supramolecular synthon by disrupting
| the supramolecular synthon from step 2.

\

| Step 4. ldentify cocrystal formers that are
suitable for use with the APl based upon the
results from Step 3. These cocrystal formers
might be other APP's, GRAS compounds,
food

Step 3b._ If no, determine which |}
chemical functionaliies {iden-
tified from within a plurality of
il chemical functionalities)  will
i form a supramolecular synthon
| with the chemical functionalities |
| in the AP identified in step 2. '

v

=
Step 5. Prepare multiple component crystais with the API
and one or more cocrystal formers, Method of preparation
can include crystallization from solution, cooling the melt,
sublimation or grinding, for example.

FIG. 24

UECIVIVUNO I \AILIVE I:/\I_IlBlT - NOT EVlDENCE
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The Specification Did Not Need To Cite Etter’'s Rules

The law does not require reciting what a POSITA would already know 1n the
specification — to the contrary, it 1s discouraged to make a specification a
treatise of what a POSITA would bring to the table already. As the MPEP
states, “What is conventional or well known to one of ordinary skill in the art
need not be disclosed in detail.” MPEP 2163; see also Streck, 665 F.3d at 1288
(“It 1s well-established, however, that a specification need not disclose what 1s
well-known 1n the art.”); Koito Mfg. Co. v. Turn-Key Tech, LLC, 381 F.3d 1142,
1156 (Fed. Cir. 2004) (“This Court has repeatedly explained that a patent
applicant does not need to include in the specification that which is already
known to and available to one of ordinary skill in the art.”); Hybritech Inc. v.
Monoclonal Antibodies, Inc., 802 F.2d 1367, 1384 (Fed. Cir. 1986)
(“Furthermore, a patent need not teach, and preferably omits, what is well
known 1n the art.”).

28
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Preformulation Work Would Give POSITA Significant
Knowledge Before Starting The Process

A POSITA would also have understood the basic principles of
formulating a pharmaceutical composition, including testing the
various properties of a formulation such as solubility. Id. First, a
POSITA would need to understand the goals of formulating the
pharmaceutical composition, such as the desired stability. EX2015
(Appel Deposition) at 33:17-35:17. Then a POSITA would enter
the pre-formulation stage, where they would run tests to
understand the physicochemical properties of the drug, such as the
pH and solubility. /d. at 35:19-36:14. Based on the
physicochemical properties of the API, a POSITA would ascertain
how that API may be appropriately formulated so that there 1s good
bioavailability. /d. at 36:22-38:4. This process would be the same
for formulating an API not in a co-crystal as well as formulating a

multiple-component co-crystal comprising an API. Id. at 72:7-
74:16.

F I S H ‘POR, 8-9 29




Preformulation Work Would Give POSITA Significant
Knowledge Before Starting The Process

A POSA, 1n 2002/2003, would have viewed co-crystallization of an APl as a
purification step in the formulation of a pharmaceutical composition. See Ex. 2011
(Morissette) at 276 (“Most APIs . . . are purified and 1solated by crystallization
from an appropriate solvent during the final step in the synthetic process.”). Put
differently, by the time a POSA arrived at the co-crystallization stage of the
formulation process for a given API, he or she would have already tested and
understood the solubility parameters of that API and any suitable co-formers, the
types of available solvents and co-formers appropriate for pharmaceutical use, and
the solvent(s) and co-former(s) in which the API and co-former prospects would or
would not be soluble.

F I S H ‘POR, 8-9; Ex 2014, | 44 30




POSITA Would Have Understood Which APIs and Co-
Crxstals \Would Form a anthon

the POSITA would have: (1) an understanding of the likelihood of certain
functional groups forming supramolecular synthons; (2) an understanding of a
ranking of certain functional groups to form supramolecular synthons in the
event multiple hydrogen bonding groups were present; and (3) sufficient
working knowledge of whether hydrogen bonds between the API and some
collection of co-formers were likely and, in the event of multiple potential
synthons, the POSITA would have had a working knowledge of which ones
would be preferred, even though other factors could impact synthon formation.
See EX2014 at §954-55.

F IS H ‘Sur-Reply, 10 31



Dr. Ward ldentified Common Structural Features

Patent Owners provided expert testimony that in 2003, “a POSA would
have understood the likelthood of certain functional groups (e.g.,
carboxylic acids, amines, nitro, amides, pyridines, alcohols) to form
supramolecular synthons and crystal packing motifs defined by those
synthons, based on numerous examples in single-component crystals and
literature descriptions of hydrogen-bonding patterns.” EX2014 at 454

F I S H ‘Sur-Reply, 10-11 32




The '956 Application Enables the

Claimed Co-Crystals

FISH.

FISH & RICHARDSON



5/23/202¢

Novartis Pharmaceuticals Corporation v. Regerts of the University of M

ichigan et al. Robin D. Rogers, Ph.D.

NOVARTIS PHARMACEUTICALS CORPORATION,

REGENTIS OF THE UNIVERSITY OF MICHIGAN

and UNIVERSITY OF SOUTH FLORIDA

Enablement of the '344 Patent

The level of skill in the art is high.

DIGITAL EVIDENCE GROUP
1730 M Street, NW, Suite 812
Washington, D.C. 20036

(202) 232-0D64e

Q.

A.

Do you think your definition of

a person of ordinary skill in the art
requires a relatively high level of

education and training?

I believe I -- I do, and I note

that when I'm analyzing inability.

ww.DigitalEvidenceGroup.com

Digital Evidence Group C'rt 2024

1

202-232-06%
EXHIBIT 2016

Novartis v. The Regents of Univ. of Ml

IPR2023-01346

F |SH . POR, 22; EX2016, 31:2-8
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A POSITA Would Have Been Aware of High-Throughput Screening

UNITED STATES PATENT AND TRADEMARK OFFICE|
49 In 2002/2003 a POSA would have been aware of the emerging use of

BEFORE THE PATENT TRIAL AND APPEAL BOARD

high-throughput screening principles to evaluate which crystallization methods

NOVARTIS PHARMACEUTICALS CORPORATION, i . - - - . -
Pesitioner, and/or other chemical and physical vanables positively or negatively impact the

THE REGENTS OF THE UNIVERSITY OF MICHIGAN an

U ERATrY O S OUIH bRt crystallization of an API, either as a polymorph or co-crystal of the API wvia high-

Patent Owners.

throughput crystallization screening.

Case IPR2023-01346
U.S. Patent No. 10.633.344

DECLARATION OF MICHAEL WARD. PH.D.

EXHIBIT 2014
Novartis v. The Regents of Univ. of MI
IPR2023-01346

F ISH " POR, 10-11; EX2014, 149 35




Enablement of the '344 Patent

The quantity of experimentation necessary
IS low — in favor of enablement.

UNITED STATES PATENT AND TRADEMARK OFFICE

64. As discussed above in Section VId, a POSA would have known that

BEFORE THE PATENT TRIAL AND APPEAL BOARD
high-throughput crystallization screening was available for testing of co-crystals 1n

NOVARTIS PHARMACEUTICALS CORPORATION.
Petitioner,

2002/2003. The availabality of this technique would have significantly reduced the

THE REGENTS OF THE UNIVERSITY OF MICHIGAN an¢

UNIVERSITY OF SOUTH FLORIDA. length of time and effort required for a POSA to test for co-crystals under vanous

Patent Owners.

conditions. Specifically, a POSA would have understood that various crystallization
Case IPR2023-01346
U.S. Patent No. 10.633.344

conditions would be tested for crystallizing co-crystals. not unlike screening for

DECLARATION OF MICHAEL WARD. PH.D.

polymorphs.

EXHIBIT 2014
Novartis v. The Regents of Univ. of MI
IPR2023-01346

F ISH . POR, 22-25; EX2014, 1] 64 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 36




Enablement of the '344 Patent

The state and predictability of the art weigh
in favor of enablement.

UNITED STATES PATENT AND TRADEMARK OFFICE] 74, In addition. I would have viewed a 20% success rate in co-crystallizing

an API as an acceptable benchmark for success, and I believe other POSAs at that

BEFORE THE PATENT TRIAL AND APPEAL BOARD

time also would have. Further. Dr. Rogers fails to note the successes in the

NOVARTIS PHARMACEUTICALS CORPORATION.
Petitioner,

remainder of the references he cites allegedly showing the exemplary “failed

THE REGENTS OF THE UNIVERSITY OF MICHIGAN an
UNIVERSITY OF SOUTH FLORIDA.

Prtent Oeners. attempts to predict” co-crystallization. See, e.g.. Ex. 1027 (Reddy 2004) at 90_ 92
y SemRIRSOLG (reporting formation of carboxylic acid and amude co-crystal); Ex. 1025 (Aakeroy
DECLARATION OF MICHAEL WARD, PELD. 2003) at 164 (reporting that three compounds out of four formed co-crystals with at

least one co-former); Ex. 1007 (Ueto 2012) at 487 (reporting. in Table 2. FS5-NCT

cocrystals formed 1 15 of the 16 erystallization solvents).

F ISH . POR, 22-25; EX2014, ] 74 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 37
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Enablement of the '344 Patent

The amount of direction or guidance
presented and presence of working

examples weigh in favor of enablement

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

NOVARTIS PHARMACEUTICALS CORPORATION.
Petitioner,

v
THE REGENTS OF THE UNIVERSITY OF MICHIGAN an

UNIVERSITY OF SOUTH FLORIDA.
Patent Owners.

Case IPR2023-01346
U.S. Patent No. 10.633.344

DECLARATION OF MICHAEL WARD. PH.D.

Novartis v. The Red

Condition
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Supramolecular synthons formed
from stoichicmetric amounts of at
least ome APT and at least one co-
former

AP has a first chemical functionality
that permits formation of APT
homosynthons throngh non-covalent
hydrogen bonding when the APT 15 in

its pure form

Co-former has a second chemical
finctionality complimentary to the
first chemical functionality via non-
covalent hydrogen bonding

Co-former is a solid at room
temperature and atmosphernic
pressure when the co-former 15 1n its

pure form

Supramolecular synthons formed via

non-covalent hydrogen bonding

between the first chemuacal

functionality of the API and the

second chemical fisnctionality of the
co-former

First chemical functionality is a
carhoxamude

First chemical functionality is an
Arine

Supramolecular synthon is a
beterosynthon dimer formed by non-
covalent hydrogen bonding of the
APl and co-former

F IS H . POR, 22-25; EX2014, Y 77-79, App.
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Enablement of the '344 Patent

The nature of the invention weighs in favor
of enablement.

UNITED STATES PATENT AND TRADEMARK OFFICE

I agree with Dr. Rogers that the nature of the purported invention of

BEFORE THE PATENT TRIAL AND APPEAL BOARD SD -

claims 10, 11, and 18 of the "344 patent 1s a pharmaceutical composition comprising
NOVARTIS PHARMACEUTICALS CORPORATION,
Petitioner,

co-crystals contamning an API and a co-former having certamn properties and non-

THE REGENTS OF THE UNIVERSITY OF MICHIGAN an
UNIVERSITY OF SOUTH FLORIDA.

Patent Owners. covalent hydrogen bond interactions.

gl. Gaven the hughly sophisticated nature of the field and the high level of

Case IPR2023-01346
U.S. Patent No. 10.633.344

skill in the art for a POSA. I believe this factor weighs in favor on enablement.

DECLARATION OF MICHAEL WARD. PH.D.

EXHIBIT 2014
Novartis v. The Regents of Univ. of MI
1 IPR2023-01346

F ISH POR, 25; EX2014, 11 80-81 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 39
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