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I. INTRODUCTION 
A. Background and Summary 

Novartis Pharmaceuticals Corporation (“Petitioner”) filed a Petition 

requesting an inter partes review of claim 16 of U.S. Patent No. 10,633,344 

(“the ’344 patent,” Ex. 1501).  Paper 4 (“Pet.”).  Patent Owner did not file a 

Preliminary Response.  

To institute an inter partes review, we must determine that the 

information presented in the Petition shows “a reasonable likelihood that the 

petitioner would prevail with respect to at least 1 of the claims challenged in 

the petition.”  35 U.S.C. § 314(a) (2018).  The Supreme Court has held that a 

decision to institute under 35 U.S.C. § 314 may not institute on less than all 

claims challenged in the petition.  SAS Inst., Inc. v. Iancu, 138 S. Ct. 1348, 

1359–60 (2018).  After considering the information presented in the Petition, 

we determine that Petitioner has demonstrated a reasonable likelihood of 

success in proving that claim 16 of the ’344 patent is unpatentable. 

B. Real Parties in Interest 
Petitioner asserts that Novartis Pharmaceuticals Corporation is the real 

party in interest.  Pet. 72. 

C. Related Matters 
Petitioner indicates that the ’344 patent is asserted against Petitioner 

in Regents of the Univ. of Mich. v. Novartis Pharm. Corp., 3:2-cv-04913-

AMO (N.D. Cal.), filed August 29, 2022.  Pet. 72.  

Petitioner has also filed a petition for inter partes review in 

IPR2023-01346 against the ’344 patent.  Paper 3. 
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D. The ’344 patent (Ex. 1501) 
The ’344 patent discloses “binary phase compositions comprising one 

or more pharmaceutical entities and methods for producing such 

compositions.”  Ex. 1501, Abstract.  In particular, “[t]he subject invention 

relates to the application of the concepts of crystal engineering towards the 

design of new pharmaceutical phases that contain more than one molecular 

component.”  Id. at 3:9–11.  The ’344 patent describes “crystal engineering,” 

noting that “[t]he ability of crystalline self-assemblies to be built from a 

bottom-up approach could provide an exceptional control of the design of 

new phases at a molecular level.”  Id. at 2:1–4 (citation omitted).  The ’344 

patent describes that “novel crystalline assemblies can afford improved drug 

solubility, dissolution rate, stability and bioavailability.”  Id. at 3:26–28. 

The ’344 patent claims “a pharmaceutical composition comprising a 

pharmaceutically acceptable carrier and a therapeutically effective amount 

of a co-crystal.”  Id. at 25:18–20.  The co-crystal is a “supramolecular 

synthon,” which “refers to the sum of the components of a multi-component 

noncovalent interaction.”  Id. at 9:66–67, 10:1.  The supramolecular synthon 

is “formed from stoichiometric amounts of at least one active 

pharmaceutical ingredient (API) and at least one co-former.”  Id. at 

25:21–23.  The ’344 patent details that APIs may include “aspirin, one or 

more members of the profen series (e.g., ibuprofen and flurbiprofen), 

carbamazepine, phenyloin, and acetaminophen.”  Id. at 3:17–19.  The API 

must have a “first chemical functionality that permits formation of API 

homosynthons through non-covalent hydrogen bonding.”  Id. at 

25:24–26.  The ’344 patent describes co-formers as “solvent molecules, 

other drug molecules, GRAS compounds, or approved food additives.”  Id. 

at 3:35–37.  The co-former must have “a second chemical functionality 
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complimentary to the first chemical functionality via non-covalent hydrogen 

bonding.”  Id. at 25:28–30.  Importantly, the API’s first chemical 

functionality is by one of three functional groups: (i) a carboxamide, (ii) a 

carbonyl, or (iii) an amine.  Id. at 25:38–39.  

E. The Challenged Claim 
Claim 16, which depends from claim 10, is the sole claim challenged 

in this Petition.  Claims 10 and 16 are reproduced below.   

10. A pharmaceutical composition comprising a 
pharmaceutically 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 API homosynthons through non-covalent 
hydrogen bonding when the API is in its pure form, 

wherein the co-former has a second chemical functionality 
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 synthons are formed via non-
covalent hydrogen bonding between the first chemical 
functionality of the API and the second chemical functionality 
of the co-former, and  

wherein the first chemical functionality is (i) a carboxamide, 
(ii) a carbonyl, or (iii) an amine.  

16. The pharmaceutical composition of claim 10, wherein 
the supramolecular synthons are non-covalently bonded to one 
another by non-covalent bonding to a solvent molecule. 

Ex. 1501, 25:18–39, 26:13–15.   
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F. Evidence 
Petitioner relies upon information that includes the following. 

Ex. 1506, MARTINDALE, THE COMPLETE DRUG REFERENCE (37th 
ed. 2011) (“Martindale”).  

Ex. 1507, Ueto et al., Polymorphs and a Hydrate of 
Furosemide−Nicotinamide 1:1 Cocrystal, 12 Crys. Growth & 
Des. 485–94 (2012) (“Ueto”).   

Ex. 1508, Li et al., New polymorphs of isonicotinamide and 
nicotinamide, 47 CHEM. COMMUN. 1530–32 (2011) (“Li”).  

Ex. 1509, Zaworotko et al., U.S. Pat. Appl. Pub. No. 
2003/0224006 A1, published Dec. 4, 2003 (published ’956 
priority application) (“Zaworotko” or “the ’006 Publication”). 

Ex. 1510, REMINGTON: ESSENTIALS OF PHARMACEUTICS (2012 
22nd ed.) (“Remington”).  

Ex. 1511, Sowa et al., Polish Pat. Application No. P.401408 
and translation, published Oct. 20, 2012, available at 
https://ewyszukiwarka.pue.uprp.gov.pl/search/pwp-details/ 
P.401408?lng=en (“the ’408 application”).  

Ex. 1512, Sowa et al., Cocrystals of fisetin, luteolin and genistein 
with pyridinecarboxamide coformers: crystal structures, 
analysis of intermolecular interactions, spectral and thermal 
characterization, 15 CRYSENGCOMM 7696–708 (2013) 
(“Sowa”).  

Ex. 1513, Marini et al., Effects of the Phytoestrogen Genistein on 
Bone Metabolism in Osteopenic Postmenopausal Women, 
146 ANN. INTERNAL MED. 839–47 (2007) (“Marini”).  

Petitioner also relies on the Declaration of Robin D. Rogers, Ph.D. 

(Ex. 1502) and Leah Appel, Ph.D. (Ex. 1503) to support its contentions. 

G. Asserted Grounds of Unpatentability 
Petitioner asserts that claim 16 would have been unpatentable on the 

following grounds:  
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Ground Claim(s) 
Challenged 

35 U.S.C. §1 Reference(s)/Basis 

1 16 103 Ueto, Li, Martindale, Zaworotko, 
Remington 

2 16 103 ’408 Application, Sowa, Li, 
Marini, Zaworotko, Remington 

 
H. Effective Filing Date of the Challenged Claim  

Pursuant to 35 U.S.C. § 120, a patent application is entitled to assert 

priority to the filing date of a prior application only “for an invention 

disclosed [in the prior application] in the manner provided by” 35 U.S.C. 

112.  This requires that the earlier application provides written description 

support for the invention claimed by the later application.  See Paice LLC v. 

Ford Motor Co., 881 F.3d 894, 906 (Fed. Cir. 2018); PowerOasis, Inc. v. T-

Mobile USA, Inc., 522 F.3d 1299, 1306–11 (Fed. Cir. 2008); Augustine 

Medical, Inc. v. Gaymar Indus., Inc., 181 F.3d 1291, 1302–03 (Fed. Cir. 

1999).  The test for sufficiency of a written description under 35 U.S.C. § 

112, ¶ 1, is whether the earlier application’s disclosure “reasonably conveys 

to those skilled in the art that the inventor had possession of the claimed 

subject matter as of the filing date.”  Ariad Pharms., Inc. v. Eli Lilly & Co., 

598 F.3d 1336, 1351 (Fed. Cir. 2010) (en banc).  The written description 

“test requires an objective inquiry into the four corners of the specification 

from the perspective of a person of ordinary skill in the art.”  Id. 

 
1 The Leahy-Smith America Invents Act (“AIA”), Pub. L. No. 112-29, 125 
Stat. 284, 287–88 (2011), amended 35 U.S.C. § 103, effective March 16, 
2013.  Because the application leading to the ’344 patent claims priority to 
an application filed before March 16, 2013, we apply the pre-AIA version of 
35 U.S.C. § 103. 
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As articulated in Ariad, “an adequate written description requires a 

precise definition, such as by structure, formula, chemical name, physical 

properties, or other properties, of species falling within the genus sufficient 

to distinguish the genus from other materials.”  Ariad, 598 F.3d at 1350 

(citations omitted).  One test of whether a claimed genus finds adequate 

support involves identifying in the specification “either a representative 

number of species falling within the scope of the genus or structural features 

common to the members of the genus so that one of skill in the art can 

‘visualize or recognize’ the members of the genus.”  Ariad, 598 F.3d at 1350 

(citing Regents of the Univ. of California v. Eli Lilly & Co., 119 F.3d 1559, 

1568 (Fed. Cir. 1997)); Pet. 12.  

The ’344 patent issued from U.S. application Ser. No. 14/179,862 

(“the ’862 application”), filed on February 13, 2014, which claims priority to 

U.S. application Ser. No. 10/378,956, filed Mar. 3, 2003, and to U.S. 

Provisional Application Ser. No. 60/360,768, filed Mar. 1, 2002 

(collectively, “the Priority Applications”).  Ex. 1501, at [21], [22], [60], [63].  

Petitioner contends that “Patent Owner[] will be unable to meet their burden 

of production of showing written description and enablement support for 

claim 16 as of the 2002/2003 filing dates of the Priority Applications, as 

required by 35 U.S.C. §§ 112 and 120 (pre-AIA).”  Pet. 11.  “As a result, the 

earliest possible priority date [for the challenged claim] is the February 13, 

2014 filing date of the ’862 application.”  Id. at 12.  More specifically, 

Petitioner contends that the Priority Applications lack adequate written 

description support for the full scope of claimed co-crystals.  Id. at 11–17.  

We will assess Petitioner’s contentions in relation to claims 10 and 16.     

Claim 10 is directed to a pharmaceutical composition comprising a 

co-crystal comprising supramolecular synthons, where each supramolecular 
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synthon is formed from stoichiometric amounts of at least one API and at 

least one co-former.  Ex. 1501, 25:18–23.  Claim 10 recites that the API has 

a first chemical functionality (either a carboxamide, a carbonyl, or an amine) 

that permits formation of API homosynthons through non-covalent hydrogen 

bonding when the API is in its pure form.  Claim 10 further recites that the 

co-former has a second chemical functionality complimentary to the first 

chemical functionality via non-covalent hydrogen bonding.  Id.  In short, the 

co-former’s second chemical functionality must be complimentary to either 

a carboxamide, carbonyl, or amine functionality of an API via non-covalent 

hydrogen bonding.  Claim 16 additionally requires the supramolecular 

synthons to be “non-covalently bonded to one another by non-covalent 

bonding to a solvent molecule.”  Id. at 26:14–15.    

Here, we note that the ’344 patent discloses “concepts of crystal 

engineering” to create “new pharmaceutical solid phases” using “cocrystal 

formers that are complementary [with an API] in the sense of 

supramolecular chemistry, i.e.[,] they form supramolecular synthons with 

pharmaceutical molecules or ions.”  Ex. 1501, 3:29–34, 4:10–12.  The API 

may be any API having a carboxamide, carbonyl, or amine functionality.  Id. 

at 25:38–39.  The ’344 patent describes co-formers as “solvent molecules, 

other drug molecules, GRAS compounds, or approved food additives.”  Ex. 

1501, 3:35–37; see also id. at 8:35–38 (“The identified co-crystal formers 

can be, for example, a different API, a GRAS compound, a food additive, a 

low toxicity organic, or a metal-organic complex.”).  The ’344 patent 

discloses that a GRAS is a compound “Generally Regarded as Safe by the 

Food and Drug Administration (FDA),” and is preferably a non-

pharmaceutical entity.  Id. at 9:21–26.  Thus, taken together, the ’344 patent 

discloses that the co-former recited in claim 10 may be one of a solvent 
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molecule, a pharmaceutical entity, a non-pharmaceutical entity, a food 

additive, a low toxicity organic, or a metal-organic complex.  We understand 

claim 16 to add an additional requirement for a solvent molecule such that 

supramolecular synthons are formed via non-covalent hydrogen bonding 

between the API, a complimentary co-former, and additionally a solvent 

molecule.  To that point, according to Petitioner, “[n]owhere do the Priority 

Applications disclose, teach, or suggest co-crystals where solvent molecules 

non-covalently link the claimed supramolecular synthons.”  Pet. 12–13 

(citing Ex. 1502 ¶¶ 65–71).  

Petitioner also asserts that the Priority Applications fail to provide a 

representative number of species to support the breadth of the challenged 

claim.  Id. (citing Ex. 1502 ¶¶ 75–82).  According to Petitioner, “[b]ecause 

claim 16 does not limit the structure of the API (beyond specifying the first 

chemical functionality), co-former, or solvent components of the claimed co-

crystals, let alone their structures when combined into a co-crystal, the 

common structural features test for establishing written description does not 

apply; there are no structural features common to all embodiments of the 

challenged claim.”  Id. at 13 (citing Ex. 1502 ¶¶ 68, 72).   

Furthermore, Petitioner asserts that “[n]one of the Examples in the 

Priority Applications describes a co-crystal within the scope of claim 16.”  

Pet. 13.  Petitioner contends that Examples 1, 3, and 11 reference an API, 

solid co-former, and solvent in the final product, and thus are “the only 

Examples that could potentially fall within the scope of claim 16.”  Id. 

(citing Ex. 1502 ¶¶ 76–77).  Petitioner asserts, however, that  

Even if one or more of the co-crystals of Examples 1, 3, 
and/or 11 fell within claim 16 (Petitioner disagrees), the Priority 
Applications do not provide any information that would allow a 
POSA to extrapolate them to the full scope of the claimed genus. 
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Id. ¶ 91.  Disclosure of at most three species is insufficient to 
reasonably convey that the patentees had possession of the broad 
genus of solvates of co-crystals encompassed by claim 16.  
Ariad, 598 F.3d at 1350–52.  A diverse range of solvates of co-
crystals fall within the scope of claim 16, including those 
disclosed in Ex. 1507, Ueto (furosemide/nicotinamide/water); 
Ex. 1512, Sowa and Ex. 1511, the ’408 Application 
(genistein/nicotinamide/water); and Ex. 1574, Das 
(isonicotinamide/dipicolinic acid/water); Ex. 1502, Rogers ¶ 92.  
The co-crystals of Examples 1, 3, and 11 are not representative 
of that diverse class and are thus insufficient to provide written 
description.  Ex. 1502, Rogers ¶¶ 65–66, 73–75, 92–93. 

Pet. 17 (footnote omitted).   

Based on the preliminary record, we are persuaded by Petitioner’s 

contention that claim 16 does not comply with the written description 

requirement for the reasons set forth in the Petition (Pet. 11–17), 

summarized above.  More specifically, on the current record, we do not 

recognize the ’344 patent to disclose a representative number of API, solvent 

and co-former combinations having the necessary recited features.  We do 

not understand the ’344 patent to disclose structural features common to the 

recited solvents and co-formers such that a POSA could “visualize or 

recognize” the members of the claimed genus.  Ariad, 598 F.3d at 1350.  We 

recognize that a POSA’s perspective is key to the written description inquiry 

and many factors may inform the adequacy of a specification’s disclosure, 

including existing knowledge in the field and the content of the prior art.  

See Ariad, 598 F.3d at 1351.  On the current record, however, we do not find 

evidence that a POSA would have considered the recited mechanisms to 

form supramolecular synthons via non-covalent hydrogen bonding by 

pairing solvents and co-formers having certain functionalities a concept that 

was well-known in the art.   
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Accordingly, in view of the above, we preliminary determine that the 

effective filing date for claim 16 is February 13, 2014, the filing date of the 

’344 patent.2   

II. ANALYSIS 

A. Principles of Law 

“In an [inter partes review], the petitioner has the burden from the 

onset to show with particularity why the patent it challenges is 

unpatentable.”  Harmonic Inc. v. Avid Tech., Inc., 815 F.3d 1356, 1363 (Fed. 

Cir. 2016) (citing 35 U.S.C. § 312(a)(3) (requiring inter partes review 

petitions to identify “with particularity . . . the evidence that supports the 

grounds for the challenge to each claim” (alteration in original))).  This 

burden of persuasion never shifts to Patent Owner.  See Dynamic Drinkware, 

LLC v. Nat’l Graphics, Inc., 800 F.3d 1375, 1378 (Fed. Cir. 2015) 

(discussing the burden of proof in inter partes review). 

A claim is unpatentable under 35 U.S.C. § 103(a) if the differences 

between the subject matter sought to be patented and the prior art are such 

that the subject matter as a whole would have been obvious at the time the 

invention was made to a person having ordinary skill in the art to which that 

subject matter pertains.  KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 406 

(2007).  The question of obviousness is resolved based on underlying factual 

determinations including: (1) the scope and content of the prior art; (2) any 

differences between the claimed subject matter and the prior art; (3) the level 

 
2 We note that Petitioner additionally challenges the Priority Applications 
for lack of enablement.  Having found that the ’344 patent lacks written 
description support for the challenged claim, however, we need not address 
Petitioner’s enablement challenge in order to decide whether to institute.   
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of ordinary skill in the art; and (4) objective evidence of nonobviousness, if 

present.  Graham v. John Deere Co., 383 U.S. 1, 17–18 (1966). 

In analyzing the obviousness of a combination of prior art elements, it 

can be important to identify a reason that would have prompted one of skill 

in the art “to combine . . . known elements in the fashion claimed by the 

patent at issue.”  KSR, 550 U.S. at 418.  A precise teaching directed to the 

specific subject matter of a challenged claim is not necessary to establish 

obviousness.  Id.  Rather, “any need or problem known in the field of 

endeavor at the time of invention and addressed by the patent can provide a 

reason for combining the elements in the manner claimed.”  Id. at 420.  

Accordingly, a party that petitions the Board for a determination of 

unpatentability based on obviousness of a combination of prior art teachings 

must show that “a skilled artisan would have been motivated to combine the 

teachings of the prior art references to achieve the claimed invention, and 

that the skilled artisan would have had a reasonable expectation of success in 

doing so.”  In re MagnumOil Tools Int’l, Ltd., 829 F.3d 1364, 1381 (Fed. 

Cir. 2016) (internal quotation marks and citations omitted).  Under the 

proper inquiry, “obviousness cannot be avoided simply by a showing of 

some degree of unpredictability in the art so long as there was a reasonable 

probability of success.”  Pfizer, Inc. v. Apotex, Inc., 480 F.3d 1348, 1364 

(Fed. Cir. 2007). 

We analyze the asserted grounds of unpatentability in accordance with 

these principles. 

B. Claim Construction 

We interpret a claim “using the same claim construction standard that 

would be used to construe the claim in a civil action under 35 U.S.C. 
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282(b).”  37 C.F.R. § 42.100(b) (2019).  Under this standard, we construe 

the claim “in accordance with the ordinary and customary meaning of such 

claim as understood by one of ordinary skill in the art and the prosecution 

history pertaining to the patent.”  Id. 

Petitioner proposes constructions for the terms “active pharmaceutical 

ingredient (API)”, “API homosynthons”, “carbonyl”, “carboxamide”,  

“co-former”, and “supramolecular synthon.”  Pet. 9–10.  According to 

Petitioner, “[t]he parties agree that co-former is used synonymously with co-

crystal former and that a co-former is a component of a co-crystal.”  Id. at 9.  

Petitioner represents that the proposed constructions have been agreed to 

between the parties in parallel litigation, or agreed upon such that “the 

disputed portions are not relevant to [the] issues raised in this Petition.”  Id. 

at 8.  We have reviewed each of these constructions and adopt Petitioner’s 

proposed construction for the purposes of this Decision.  Petitioner’s 

construction aligns with the plain words of the claim, is consistent with the 

prosecution history of the ’344 patent, and finds support in the 

uncontroverted testimony of Dr. Rogers.  Ex. 1502 ¶¶ 52–63; Ex. 1516, 

256–58, 261–63.   

Petitioner construes the term “co-crystal” to mean “a multiple-

component, single crystalline phase, having a fixed stoichiometry of its 

component compounds.”  Id. at 10.  Petitioner states that the proposed 

construction of the term “co-crystal” is “currently disputed in parallel 

litigation between the parties; however, because claim 16 is unpatentable 

under Patent Owners’ constructions, Petitioner adopts those constructions 

solely for the purpose of this Petition.”  Id. at 8–9.  We adopt Petitioner’s 

proposed construction of “co-crystal” for the purposes of this Decision.     
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No other terms require express construction.  See Nidec Motor Corp. 

v. Zhongshan Broad Ocean Motor Co. Ltd., 868 F.3d 1013, 1017 (Fed. Cir. 

2017) (per curiam) (claim terms need to be construed “only to the extent 

necessary to resolve the controversy” (quoting Vivid Techs., Inc. v. Am. Sci. 

& Eng’g, Inc., 200 F.3d 795, 803 (Fed. Cir. 1999))).  To the extent further 

discussion of the meaning of any claim term is necessary to our decision, we 

provide that discussion below in our analysis of the asserted grounds of 

unpatentability. 

C. Level of Ordinary Skill in the Art 

Petitioner asserts that a person of ordinary skill in the art (“POSA”) at 

the time of the invention  

would have had a Ph.D. in chemistry or a related field with at 
least two years of experience in solid state chemistry, including 
experience preparing multiple-component crystalline solids and 
evaluating their single crystal structures.  Alternatively, a POSA 
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. 

Pet. 8. 

Because Petitioner’s presently unopposed definition is not 

inconsistent with the ’344 patent and the prior art of record, we adopt that 

definition in deciding whether to institute trial.  See Okajima v. Bourdeau, 

261 F.3d 1350, 1354–55 (Fed. Cir. 2001); In re GPAC Inc., 57 F.3d 1573, 

1579–80 (Fed. Cir. 1995); In re Oelrich, 579 F.2d 86, 91 (CCPA 1978). 
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D. Ground 1: Asserted Obviousness of Claim 16 over the 
Combination of Ueto, Li, Martindale, Zaworotko, and Remington 

Petitioner asserts, “[b]ecause claim 16 lacks written description or 

enablement support in the Priority Applications and is therefore not entitled 

to a priority date before February 2014, claim 16 is obvious over Ueto in 

view of Li, Martindale, [Zaworotko], and Remington.”  Pet. 34–51 (citing 

Ex. 1502).  To support its contentions, Petitioner provides a detailed claim 

analysis addressing how the combination of Ueto in view of Li, Martindale, 

Zaworotko, and Remington discloses each element of claim 16.  Id.  

Petitioner reasons that a person of ordinary skill would have been motivated 

to combine the cited references “to improve physicochemical properties of 

the co-crystal components.  Id. at 49.  Petitioner’s contentions are supported 

by Dr. Rogers and Dr. Appel.  Ex. 1502 ¶¶ 187–189, 197–200, 211–214, 

216–219, 225–230, 232–234, 236; Ex. 1503 ¶¶ 57–59, 60–62, 66.  

In particular, Petitioner contends that Ueto discloses a hydrate of 

furosemide-nicotinamide 1:1 cocrystal containing furosemide (FS), 

nicotinamide (NCT), and water in stoichiometric amounts of 1:1:2, where 

nicotinamide is the API, where furosemide is the co-former, and where 

“furosemide/nicotinamide supramolecular synthons are non-covalently 

bonded to one another by non-covalent bonding to water, which a POSA 

would understand is a solvent.”  Pet. 37–39, 43 (citing Ex. 1507, 485–93; 

Ex. 1502 ¶¶ 187–189; 213–214, 216–217).  Specifically, Ueto discloses that  

two water molecules bind to each other by hydrogen bonding 
(synthon K) and link to the sulfonamide of one FS [(furosemide)] 
and to the pyridine and the amide of one NCT [(nicotinamide)] 
molecule by hydrogen bonding (synthon H, I, and J).  

Ex. 1507, 491; Pet. 44; Ex. 1502 ¶¶ 218–219. 
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Petitioner contends that nicotinamide has a carboxamide such that 

“when nicotinamide is in its pure form, the carboxamide of one nicotinamide 

interacts with the identical carboxamide on an adjacent nicotinamide through 

non-covalent hydrogen bonding thereby forming ‘API homosynthons’” as 

required by independent claim 10.  Pet. 39–40 (citing Ex. 1507, 485; Ex. 

1502 ¶¶ 197–200, 211–212; Ex. 1508, 1531 (Figure 6, Nic2)). 

Petitioner does not argue that Ueto discloses a pharmaceutical 

composition, rather, Petitioner contends that   

a POSA would have been capable of formulating a 
pharmaceutical composition comprising a pharmaceutically 
acceptable carrier and a therapeutically effective amount of the 
Ueto furosemide/nicotinamide/water co-crystal in view of the 
teachings of well-known references such as Remington. Ex. 
1503, Appel ¶¶ 57, 66; Ex. 1502, Rogers ¶¶ 228–30. 

The ’006 Publication (as well as the ’344 patent itself) 
admits that formulating multiple-component phase compositions 
of the invention (e.g., co-crystals) with a pharmaceutically 
acceptable carrier can be done using known methods, citing 
Remington’s (albeit the earlier 1995 version) as support . . . .  
Ex. 1509, ’006 Publication ¶ 51; Ex. 1501, 10:6–21; see also 
Ex. 1510, Remington at 581–610 (teaching formulation of 
pharmaceutical compositions containing a pharmaceutically 
acceptable carrier by methods such as dry granulation and direct 
compression).  

Pet. 46–47.  Thus, according to Petitioner, “it would be well within the 

POSA’s knowledge to formulate the Ueto co-crystal into a pharmaceutical 

composition.”  Pet. 47 (citing Ex. 1503 ¶ 65). 

Petitioner further contends that a “POSA would look at the 

co-crystal’s components and consult references such as Martindale” for the 

therapeutic activity and dosages of furosemide to treat hypertension and 

therapeutic activity and dosages of nicotinamide to treat vitamin B 
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deficiency.  Id. (citing Ex. 1506, 1423, 2118–2119; Ex. 1502 ¶¶ 227, 229); 

see also Pet. 37–38 (“Ueto discloses that furosemide is a loop diuretic and 

Martindale discloses that furosemide is used in the treatment of 

hypertension.”).  Petitioner contends that  

considering the known uses and therapeutic properties of 
furosemide and nicotinamide, a POSA would prepare a 
pharmaceutical composition comprising a therapeutically 
effective amount of the Ueto co-crystal for use in, for example, 
hypertension.  In doing so, the POSA would rely on information 
about the therapeutically effective amount of furosemide as 
taught in Martindale to determine the therapeutically effective 
amount of the co-crystal.  The POSA would incorporate amounts 
of the Ueto co-crystal sufficient to provide furosemide at 40–80 
mg/day, a therapeutically effective amount for use in 
hypertension.  Ex. 1503, Appel ¶¶ 58, 60–62; Ex. 1502, Rogers 
¶¶ 225–30. 

Pet. 48–49 (footnote omitted).   

Petitioner contends that a POSA would have been motivated to 

combine Ueto with Li, Martindale, Zaworotko, and Remington “to improve 

physicochemical properties of the co-crystal components.”  Id. at 49.   

In particular, furosemide was known as of 2014 to have low 
water solubility (Ex. 1506, Martindale at 1421; Ex. 1503, Appel 
¶ 58; Ex. 1502, Rogers ¶¶ 232–34, 236), and water solubility, 
along with bioavailability, were properties that co-crystals had 
the potential to improve.  Ex. 1507, Ueto at 485; Ex. 1503, Appel 
¶ 59; Ex. 1502, Rogers ¶¶ 234, 236.  As such, a POSA would 
have been motivated to pursue studies with the Ueto 
co-crystals, including the furosemide/nicotinamide/water co-
crystal. 

Pet. 49.   

In view of the foregoing, we determine that Petitioner has established 

a reasonable likelihood of showing that the combination of Ueto, Li, 

Martindale, Zaworotko, and Remington renders obvious claim 16 for the 
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reasons stated in the Petition, which we find sufficient and credible for 

purposes of our preliminary findings.  Patent Owner at this stage does not 

offer any arguments addressing Petitioner’s substantive showing.  

Accordingly, we institute a inter partes review of claim 16 of the ’344 

patent.   

E. Ground 2: Asserted Obviousness of Claim 16 over the combination 
of ’408 Application, Sowa, Li, Marini, Zaworotko, and Remington 

Petitioner also asserts that claim 16 would have been obvious over the 

combination of the ’408 Application and/or Sowa in view of Li, Zaworotko, 

and Remington, “[b]ecause claim 16 lacks written description and 

enablement support in the 2002/2003 Priority Applications and is therefore 

not entitled to a priority date before February 2014.”  Pet. 51–69.  To 

support its contentions, Petitioner provides a detailed claim analysis 

addressing how the combination of the ’408 Application, Sowa, Li, 

Zaworotko, and Remington discloses each element of claims 10 and 16.  Id.    

As discussed above, Petitioner has already demonstrated a reasonable 

likelihood that it will prevail on its assertion that claim 16 would have been 

obvious over the combination of Ueto, Li, Martindale, Zaworotko, and 

Remington.  Accordingly, we institute trial on the challenged claim and all 

asserted grounds of unpatentability, including this ground based on the 

combination of the ’408 Application, Sowa, Li, Zaworotko, and Remington.  

See SAS Inst. Inc. v. Iancu, 138 S. Ct. 1348, 1359–60 (2018) (holding that a 

decision to institute under 35 U.S.C. § 314 may not institute on fewer than 

all claims challenged in the petition); Patent Trial and Appeal Board 

Consolidated Trial Practice Guide, 5 (Nov. 2019), available at 

https://www.uspto.gov/sites/default/files/documents/tpgnov.pdf (“In 

instituting a trial, the Board will either (1) institute as to all claims 
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challenged in the petition and on all grounds in the petition, or (2) institute 

on no claims and deny institution.  The Board will not institute on fewer than 

all claims or all challenges in a petition.”). 

III. CONCLUSION 

Petitioner has, at this stage, established a reasonable likelihood of 

prevailing in showing that the challenged claim is unpatentable.  This 

determination is, however, based on a preliminary record.  We will make a 

final determination on the patentability of the challenged claim, as necessary 

and applying the preponderance of the evidence standard, based on a fully 

developed record through trial.  See Trivascular, Inc. v. Samuels, 812 F.3d 

1056, 1068 (Fed. Cir. 2016) (Fed. Cir. 2016) (noting in the context of an 

inter partes review that “there is a significant difference between a 

petitioner’s burden to establish a ‘reasonable likelihood of success’ at 

institution, and actually proving invalidity by a preponderance of the 

evidence at trial” (quoting 35 U.S.C. § 314(a) and comparing § 316(e))).   

Any argument not raised in a timely Patent Owner Response to the 

Petition, or as permitted in another manner during trial, shall be deemed 

waived even if asserted in the Preliminary Response.  See In re NuVasive, 

842 F.3d at 1380–81 (holding Patent Owner waived an argument addressed 

in the Preliminary Response by not raising the same argument in the Patent 

Owner Response).  In addition, nothing in this Decision authorizes Petitioner 

to supplement information advanced in the Petition in a manner not 

permitted by the Board’s Rules. 

IV. ORDER 

ORDERED that, pursuant to 35 U.S.C. § 314(a), an inter partes 

review of claim 16 of the ’344 patent is hereby instituted on the grounds set 
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forth in the Petition, commencing on the entry date of this Order, and 

pursuant to 35 U.S.C. § 314(c) and 37 C.F.R. § 42.4, notice is hereby given 

of the institution of a trial.  

FURTHER ORDERED that the trial will be conducted in accordance 

with a separately issued Scheduling Order.  



Trials@uspto.gov Paper 8 
571-272-7822 Date: March 13, 2024 

 

UNITED STATES PATENT AND TRADEMARK OFFICE 
 

BEFORE THE PATENT TRIAL AND APPEAL BOARD 
 

 
NOVARTIS PHARMACEUTICALS CORPORATION, 

Petitioner, 

v. 

REGENTS OF THE UNIVERSITY OF MICHIGAN AND UNIVERSITY 
OF SOUTH FLORIDA, 

Patent Owner. 
 

IPR2023-01347 
Patent 10,633,344 

 

 
 
FITZPATRICK, Administrative Patent Judge, dissenting.  

 

A petition for an inter partes review must “[p]rovide a statement of 

the precise relief requested for each claim challenged,” which “statement 

must identify . . . [h]ow the challenged claim is to be construed” and “[h]ow 

the construed claim is unpatentable.”  37 C.F.R. § 42.104(b)(3)–(4); see also 

Hologic, Inc. v. Enzo Life Sciences, Inc., No. IPR2018-00019 (PTAB April 

18, 2018), Paper 17 at 9–10 (“Because the Petition does not map the 

challenged claims, as Petitioner considers them to be correctly construed, to 

the asserted prior art, there is not a reasonable likelihood that Petitioner 

would prevail with respect to any challenged claim.”).  The Petition does not 

comply with these requirements.  Instead, the Petition explains how the 
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challenged claim would be unpatentable if they are given a different 

construction, namely one that Petitioner considers to be erroneous.   

Independent claim 10 recites, and dependent claim 16 incorporates by 

reference, the term “co-crystal.”  As for that term, the Petition states:  

“Although Petitioner disagrees with Patent Owners’ construction [in district 

court] of the term ‘co-crystal,’ solely for purposes of this Petition, Petitioner 

adopts Patent Owner[’s] proposal: ‘A multiple-component, single crystalline 

phase, having a fixed stoichiometry of its component compounds.’”  Pet. 10 

(citing Ex. 1518, 7–11; Ex. 1502 ¶ 65).   

Exhibit 1518 is a Joint Claim Construction and Prehearing Statement 

filed June 6, 2023 in Regents of the Univ. of Mich. v. Novartis Pharm. Corp., 

3:2-cv-04913-AMO (N.D. Cal.).  In it, Petitioner advocates for a clearly 

narrower construction for the term “co-crystal.”  Ex. 1518, 7. 

Exhibit 1502 is a Declaration of Robin D. Rodgers, Ph.D., in which 

Dr. Rodgers testifies: 

In the district court litigation, the Parties dispute the meaning of 
the term “co-crystal” and whether it is indefinite, but for the 
purpose of this declaration, Petitioner’s counsel has asked me to 
adopt Patent Owners’ construction that “co-crystal” means “[a] 
multiple-component, single crystalline phase, having a fixed 
stoichiometry of its component compounds.” 

Ex. 1502 ¶ 63 (emphasis added) (alteration in original). 

If Patent Owner’s construction in the related lawsuit is erroneous, 

Petitioner should respond accordingly there.  At the Patent Trial and Appeal 

Board, a petitioner should bring a petition for an inter partes review 

asserting unpatentability based on a construction petitioner seeks.  It should 

not seek an inter partes review, as was done here, based exclusively on a 

construction it considers erroneous but “adopts” “solely for purposes [the] 
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Petition.”  Pet. 10. 

To be clear, it is not my view that a petitioner is prohibited from 

challenging the patentability of claims based on a construction with which it 

disagrees.  It may do so in the alternative.  See Hologic, Inc. v. Enzo Life 

Sciences, Inc., IPR2018-00019, Paper 21 at 6 (PTAB April 18, 2018) 

(“Where a petitioner is concerned that the Board may not adopt what it 

believes is the proper claim construction, it may choose to offer alternative 

constructions and demonstrate unpatentability under each construction.”).   

However, a petition must meet the requirements of 37 C.F.R. 

§ 42.104(b)(3) and (4).  Because the Petition fails to meet these 

requirements, I dissent from the Board’s Decision to institute.   
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