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1 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Patent Owner 
Moderna TX, Inc.’s 
Demonstratives

December 10, 2024

Pfizer Inc. et al. v. Moderna TX, Inc.
Case IPR2023-01358, U.S. Patent No. 10,702,600 
Case IPR2023-01359, U.S. Patent No. 10,933,127

United States Patent & Trademark Office
Before the Patent Trial & Appeal Board

CONTAINS PROTECTIVE ORDER MATERIAL



2 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Exemplary Challenged Claims

’127 Patent (Ex. 1001), Cl. 1

’600 Patent (Ex. 1001), Cl. 1 

’127 Patent (Ex. 1001), Cl. 3

’ 2 t t ( 00 ) Cl

’ 2 t t ( 00 ) Cl 3

’600 t t ( 00 ) Cl

US 10,702,600 US 10,933,127

01359 POR, 15, 18, 26-28, 53-54, 57-58; 01359 Sur-Reply, 6-8, 11, 19-20
01358 POR, 15, 18-19, 25-28, 52-53, 56-58; 01358 Sur-Reply, 6-7, 10 



3 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Exemplary Challenged Claims

’600 Patent

01358 POR, 15, 18-19, 25-28, 52-53, 56-58; 
01358 Sur-Reply, 6-7, 10

’600 Patent (Ex. 1001), Cl. 1



4 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Exemplary Challenged Claims

’127 Patent

’127 Patent (Ex. 1001), Cl. 1

’127 Patent (Ex. 1001), Cl. 3

01359 POR, 15, 18, 26-28, 53-54, 57-58; 
01359 Sur-Reply, 6-8, 11, 19-20



5 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Exemplary Challenged Claims

01358 POR, 15, 18-19, 25-28, 52-53, 56-58; 
01358 Sur-Reply, 6-7, 10

’600 Patent (Ex. 1001), Cl. 1



6 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Exemplary Challenged Claims

’127 Patent (Ex. 1001), Cl. 1

’127 Patent (Ex. 1001), Cl. 3
01359 POR, 15, 18, 26-28, 53-54, 57-58; 01359 Sur-Reply, 6-8, 11, 19-20



7 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Immunogen References in Grounds Teach Different 
Vaccine Technologies and/or Delivery Methods

Reference Vaccine Technology Delivery Method

Geall saRNA
Liposomes, CNE, Polymeric 

Nanoparticles, Virions, 
Naked

Yang DNA Naked

Altmeyer Protein & Non-mRNA 
Nucleic Acid Naked, Alum

01359 POR, 9-11, 30-33, 54-55, 59; 01359 Sur-Reply, 10 
01358 POR, 9-11, 29-33, 53-54, 58; 01358 Sur-Reply, 10

Geall (Ex. 1010), 12:6-27, 29:29-38:6, 40:14-16; Yang (Ex. 1011), 561-562, 564; Altmeyer (Ex. 1012), ¶¶9-36, 114-131; 
Chan ’127 Patent Decl. (Ex. 2198), ¶¶146-153, 208, 211; Fuller ’127 Patent Decl. (Ex. 2199), ¶¶197-223; 

see also Chan ’600 Patent Decl. (Ex. 2198), ¶¶146-153, 208, 211; Fuller ’600 Patent Decl. (Ex. 2199), ¶¶197-223 



8 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

• Professor of Microbiology, University of Washington

• Ph.D. in Cellular & Molecular Pathology in 2001, 
University of Wisconsin

• Interim Director of the Washington National Primate 
Research Center

• Hands-on Experience with Developing Nucleic Acid 
Vaccines, Including mRNA, Since 1990s

• Direct Experience Testing Nucleic Acid Technologies 
Head-to-Head

Dr. Fuller’s Credentials and Experience

Dr. Deborah H. Fuller
Moderna’s Expert

Fuller ’127 Patent Decl. (Ex. 2199), ¶¶4-15, 837; Fuller ’600 Patent Decl. (Ex. 2199), ¶¶4-15, 843 
Fuller Dep. (Ex. 1104), 7:20-8:2, 266:2-275:17; see also id., 24:19-25:15, 26:2-16, 27:2-22

01359 POR, 4; 01359 Sur-Reply, 3, 13, 15
01358 POR, 4; 01358 Sur-Reply, 3, 13-15



9 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Q. And as of October 2015, what was your experience with 
mRNA vaccines?

A. October 2015?

Q. Correct.

A. So I had started nucleic acid vaccine research in 1990 using different 
technologies, developing technology for delivery.

*  *  *

So between 1990 and 1998, I did experiments with both DNA and mRNA.  
mRNA consistently failed in those experiments, but DNA was successful.  
And for the next two decades after that, my primary focus was on 
DNA. …

Dr. Fuller’s Testimony

Dr. Deborah H. Fuller
Moderna’s Expert

Fuller Dep. (Ex. 1104), 32:3-33:2

01359 POR, 4; 01359 Sur-Reply, 3, 14-15, 18
01358 POR, 4; 01358 Sur-Reply, 3, 14-15, 18



10 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Dr. Fuller Has Experience with Head-to-Head 
Modality Experiments

Fuller Dep. (Ex. 1104), 266:16-19, 272:11-275:17, 273:16-22 (objections omitted); see also id., 266:2-275:17( ) ( j i i ) i

Q. So you have direct firsthand experience testing whether one nucleic 
acid system is interchangeable or predictive of another. Right?

A. That’s right.
*  *  *

Q. … [I]f you took an saRNA vaccine with a particular protein choice and 
took that same protein choice and made an mRNA vaccine, would 
you expect the same results?

A. No.
*  *  *

Q. Is the same true between DNA and mRNA? Are those two nucleic acid 
modalities interchangeable?

A. They are not. They are not interchangeable.

01359 Sur-Reply, 3, 13, 16; 01358 Sur-Reply, 3, 13, 16

Dr. Deborah H. Fuller
Moderna’s Expert



11 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Claim Construction



12 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“mRNA” Does Not Include saRNA or Replicase Machinery

’127 Patent (Ex. 1001), 40:22-44; 
see also ’600 Patent (Ex. 1001), 40:27-49 

’ 2 ( 00 ) 40 22 44

01359 POR, 7; 01359 Sur-Reply, 3
01358 POR, 7; 01358 Sur-Reply, 3



13 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“S Protein” Is a Full-Length Spike Protein

’127 Patent (Ex. 1001), Cl. 1; see also ’600 Patent (Ex. 1001), Cl. 1 

’127 Patent (Ex. 1001), Cls. 2 & 3; see also ’600 Patent (Ex. 1001), Cl. 2 

’127 Patent (Ex. 1001), Cls. 4 & 5; see also ’600 Patent (Ex. 1001), Cl. 3 

’127 P t t (E 1001) Cl 1 l ’600 P t t (E 1001) Cl 1

’ 2 t t ( 00 ) Cl 4 l ’600 t t ( 00 ) Cl 3

01359 POR, 8-9; 01359 Sur-Reply, 4-5; Fuller ’127 Patent Decl. (Ex. 2199), ¶¶163, 172-173 
01358 POR, 8-9; 01358 Sur-Reply, 4-5; Fuller ’600 Patent Decl. (Ex. 2199), ¶¶164, 173-174 



14 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Specification Shows “S Protein” Is Full-Length

“S Protein” Is a Full-Length Spike Protein

’127 Patent (Ex. 1001), 24:57-62; see also ’600 Patent (Ex. 1001), 24:56-61

’127 Patent (Ex. 1001), 7:30-34; see also ’600 Patent (Ex. 1001), 7:28-33 

’ 2 t t ( 00 ) 24 62 l ’600 t t ( 00 ) 24 6 6

’127 P t t (E 1001) 7 30 34 l ’600 P t t (E 1001) 7 28 33

01359 POR, 8-9; 01359 Sur-Reply, 4-5; Fuller ’127 Patent Decl. (Ex. 2199), ¶¶160, 169, 174, 183
01358 POR, 8-9; 01358 Sur-Reply, 4-5; Fuller ’600 Patent Decl. (Ex. 2199), ¶¶161, 170, 175, 184  



15 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Specification Shows “S Protein” Is Full-Length

“S Protein” Is a Full-Length Spike Protein

’127 Patent (Ex. 1001), 217:61-218:39; see also ’600 Patent (Ex. 1001), 214:11-56’127 Patent (Ex. 1001), 217:41-60; see also ’600 Patent (Ex. 1001), 213:56-214:9 ’ 2 t t ( 00 ) 2 6 2 8 39 l ’600 t t ( 00 ) 2 4 6’ 2 t t ( 00 ) 2 4 60 l ’600 t t ( 00 ) 2 3 6 2 4 9

01359 POR, 8-9; 01359 Sur-Reply, 4-5; Fuller ’127 Patent Decl. (Ex. 2199), ¶¶169, 183
01358 POR, 8-9; 01358 Sur-Reply, 4-5; Fuller ’600 Patent Decl. (Ex. 2199), ¶¶170, 184



16 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioners’ Cited Passages Are Consistent with Patent Owner’s Construction

“S Protein” Is a Full-Length Spike Protein

’127 Patent (Ex. 1001), 7:30-34; see also ’600 Patent (Ex. 1001), 7:28-32 ’ 2 t t ( 00 ) 30 34 l ’600 t t ( 00 ) 28 32

’127 Patent (Ex. 1001), 35:19-22; see also ’600 Patent (Ex. 1001), 35:23-26

01359 POR, 8-9; 01359 Sur-Reply, 4-5; Fuller ’127 Patent Decl. (Ex. 2199), ¶¶160, 162, 174, 176
01358 POR, 8-9; 01358 Sur-Reply, 4-5; Fuller ’600 Patent Decl. (Ex. 2199), ¶¶161, 163, 175, 177

’127 P t t (E 1001) 35 19 22 l ’600 P t t (E 1001) 35 23 26



17 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

“S Protein” Requires “Forming a Spike”

01359 POR, 7-8; 01359 Sur-Reply, 4
01358 POR, 8; 01358 Sur-Reply, 4

01359 Petition, 19; see also 01358 Petition, 21

* * *



18 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Challenged Claims Are Not Anticipated



19 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

No Anticipation

Geall is incorporated only for its dose amounts1

Geall does not disclose immune response to BetaCoV S protein
• No evidence reference to “spike polypeptide” is claimed full-length S protein
• No evidence that spike forms
• No immune response data to BetaCoV S protein

2

Not arranged as in claims because Schrum and Geall collectively 
disclose 3,000+ potential combinations3

01359 POR, 9-10, 12, 14-25; 01359 Sur-Reply, 5-9; e.g., Fuller ’127 Patent Decl. (Ex. 2199), ¶¶235-322, 333-345
01358 POR, 9-10, 12, 14-25; 01358 Sur-Reply, 5-9; e.g., Fuller ’600 Patent Decl. (Ex. 2199), ¶¶236-308



20 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Schrum: Geall Not Incorporated for Immunogens

Schrum (Ex. 1009), ¶342

01359 POR, 15-17; 01359 Sur-Reply, 6 n.6
01358 POR, 15-17; 01358 Sur-Reply, 6 n.6



21 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Schrum & Geall: Do Not Disclose Full-Length BetaCoV S Protein

Geall (Ex. 1010), 19:26-2999

01359 POR, 17-18; 01359 Sur-Reply, 6-7
01358 POR, 18-19; 01358 Sur-Reply, 6-7

Geall (Ex. 1010), 19:26-29



22 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Schrum & Geall: Do Not Disclose Full-Length BetaCoV S Protein

Geall (Ex. 1010), 40:14-16

Geall (Ex. 1010), 32:17-18((( )))

Geall (Ex. 1010), 19:26-29

Geall (Ex. 1010), 32:17-18

01359 POR, 10, 17; 01359 Sur-Reply, 7; e.g., Fuller ’127 Patent Decl. (Ex. 2199), ¶¶201, 247, 259
01358 POR, 10, 18; 01358 Sur-Reply, 6; e.g., Fuller ’600 Patent Decl. (Ex. 2199), ¶¶202, 247, 259 



23 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Q. Are there situations where the protein can be expressed but doesn’t 
properly form?

A. I certainly can imagine examples where an RNA template is such that a 
produced protein does not form as one might expect.

Q. Does misfolding occur just in nature?

A. In nature proteins can misfold.

Q. So misfolding can occur in the context of a synthetic mRNA vaccine?

A. It seems rather hypothetical, but depending upon the construction of 
the mRNA technology, one could potentially end up with a 
misfolded protein.

“S Protein” Requires “Structural Protein Forming a Spike”

Petitioners’ Expert Testified Protein May Misfold in mRNA Vaccine

Griffin Reply Dep. (Ex. 2253), 48:4-16

Dr. Daniel O. Griffin
Petitioners’ Expert

01359 Sur-Reply, 7; 01358 Sur-Reply, 7



24 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Q.  … Is expression of the protein by itself sufficient to 
generate neutralizing antibodies?

A.  So expression of a protein by itself does not 
necessarily lead to production of neutralizing 
antibodies.

Dr. Griffin’s Testimony

01359 Sur-Reply, 18; 01358 Sur-Reply, 18

Dr. Daniel O. Griffin
Petitioners’ Expert

Griffin Reply Dep. (Ex. 2253), 47:15-19 



25 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Schrum & Geall: Do Not Disclose BetaCoV S Protein Forming a Spike

Geall (Ex. 1010), 40:14-16G ll (E 1010) 40 14 16

Geall (Ex. 1010), 35:16-18G ll ( 0 0) 3 6 8

Geall (Ex. 1010), 34:11-12

01359 POR, 10, 17; 01359 Sur-Reply, 7; e.g., Fuller ’127 Patent Decl. (Ex. 2199), ¶¶201, 247
01358 POR, 10, 18; 01358 Sur-Reply, 6; e.g., Fuller ’600 Patent Decl. (Ex. 2199), ¶¶202, 247 



26 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Schrum & Geall: Geall Does Not Teach the Claimed mRNA

Q. … [Y]ou are not offering the opinion that Geall teaches non amplifying 
mRNA; right?

A. … So as I explained, I get the mRNA from Schrum, the LNPs from Schrum. I go to 
Geall for the antigen and I acknowledge that all of the working examples in 
Geall use self-amplifying mRNA, and I am not able to point to a working example 
in Geall where non amplifying mRNA vaccines are used to produce a protein.

Griffin Reply Dep. (Ex. 2253), 29:4-15; see also id., 13:3-11

Petitioners’ District Court Answer (Ex. 1312), 96 (¶122)

01359 Sur-Reply, 2 n.1; 01358 Sur-Reply, 2 n.1

Dr. Daniel O. Griffin
Petitioners’ Expert



27 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Q. … So earlier our discussion about circumstances where, for 
example, a protein may not express or not properly fold, are you 
saying that doesn’t happen in the context of SARS or any 
betacoronavirus?

A. Yeah, with reference to our earlier discussion, if one doesn’t get 
the mRNA sequence correct or one fails to actually get the 
protein to express, well, then it wouldn’t be able to, but if the 
mRNA sequence is correct and the protein is expressed, then the 
expressed S protein would fold into the figurative spike for which 
these proteins are named.

Q. Okay. And how do you know if the mRNA expresses, how does 
one determine that?

A. The most compelling evidence would be to assay the level of 
protein produced.

Testing Required to Determine Whether Spike Forms

Griffin Reply Dep. (Ex. 2253), 68:4-69:1 (objection omitted)

Dr. Daniel O. Griffin
Petitioners’ Expert

01359 Sur-Reply, 7; 01358 Sur-Reply, 7



28 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Challenged Patents’ Data

’127 Patent (Ex. 1001), 217:61-218:39; 
see also ’600 Patent (Ex. 1001), 214:11-56

01359 POR, 2-3, 8-9; 01359 Sur-Reply, 4; e.g., Fuller ’127 Patent Decl. (Ex. 2199), ¶¶143-147, 169, 183
01358 POR, 2-3, 8-9; 01358 Sur-Reply, 4; e.g., Fuller ’600 Patent Decl. (Ex. 2199), ¶¶144-148, 170, 184



29 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

In re Arkley, 455 F.2d 586 (CCPA 1972)

No Anticipation Where Picking and Choosing Is Required

[R]ejections under 35 U.S.C. § 102 are proper only when the claimed subject matter is 
identically disclosed or described in “the prior art.” Thus, for the instant rejection under 35 
U.S.C. § 102(e) to have been proper, the Flynn reference must clearly and unequivocally 
disclose the claimed compound or direct those skilled in the art to the compound 
without any need for picking, choosing, and combining various disclosures not directly 
related to each other by the teachings of the cited reference. Such picking and choosing 
… has no place in the making of a 102, anticipation rejection.

01359 POR, 12-13, 19-20, 24; 01358 POR, 12-13, 19-20, 24

455 F.2d at 587-588

[T]here is nothing in the teachings relied upon by the Patent Office which “clearly and 
unequivocally” directs those skilled in the art to make this selection nor any indication that 
Flynn ever made the selection himself.

455 F.2d at 588



30 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

No Anticipation Where Categories Are So Large That 
Combination Is Not Immediately Apparent

Nidec Motor Corp. v. Zongshan Broad Ocean Motor Co., 
851 F.3d 1270 (Fed. Cir. 2017)

As we explained, the relevant question [in Kennametal] was 
“whether the number of categories and components disclosed in 
[the prior art reference] is so large that the combination of 
ruthenium and PVD coatings would not be immediately apparent
to one of ordinary skill in the art.”

01359 POR, 23; 01359 Sur-Reply, 8 
01358 POR, 23; 01358 Sur-Reply, 7

851 F.3d at 1274



31 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Schrum: Not Arranged as in Claims

Vaccine Technology: 2+

Immunogens: 500+

Delivery Options: 3+

3,000+ Options

01359 POR, 14-25; 01359 Sur-Reply, 8-9; e.g., Fuller ’127 Patent Decl. (Ex. 2199), ¶¶276-316
01358 POR, 14-25; 01358 Sur-Reply, 7-9; e.g., Fuller ’600 Patent Decl. (Ex. 2199), ¶¶261-301



32 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Schrum: Working Examples in Therapeutics, Not Vaccines

Fuller ’127 Patent Decl. (Ex. 2199), ¶282;
see also Fuller ’600 Patent Decl. (Ex. 2199), ¶267

ll ’ 2 t t l ( 2 99) ¶282

Dr. Deborah H. Fuller
Moderna’s Expert

01359 POR, 9-10, 20; 01359 Sur-Reply, 25
01358 POR, 9-10, 20; 01358 Sur-Reply, 25



33 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Schrum: Does Not Exemplify mRNA-LNP Compositions 
Encoding Infectious Disease Proteins

Schrum (Ex. 1009), ¶397
Schrum (Ex. 1009), ¶22S h (E 1009) ¶22

01359 POR, 20-22; 01359 Sur-Reply, 8 n.7
01358 POR, 21-22; 01358 Sur-Reply, 8 n.7



34 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Geall: Discloses 500+ Immunogens 

Geall (Ex. 1010), 15:32-22:35

*  *  *

*  *  *

*  *  *

*  *  *

*  *  *

*  *  *

  

01359 POR, 18-19, 23-24; 01359 Sur-Reply, 8-9; e.g., Fuller ’127 Patent Decl. (Ex. 2199), ¶¶286-289, 319-320
01358 POR, 19, 23-25; 01358 Sur-Reply, 7-8; e.g., Fuller ’600 Patent Decl. (Ex. 2199), ¶¶271-274, 305-306



35 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Dr. Warren Chan
Moderna’s Expert

Chan ’127 Patent Decl. (Ex. 2198), ¶106; 
see also Chan ’600 Patent Decl. (Ex. 2198), ¶106 

Schrum: Discloses Multiple Delivery Methods

01359 POR, 10, 21; 01358 POR, 10, 21



36 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Q. Go to Paragraph 8 [of Schrum].

A. So it’s describing one aspect of formulation that – one 
formulation of many that are listed in here.

Q. It’s describing many formulations for encapsulating mRNA in 
lipid nanoparticles. Is that fair?

A. There are a laundry list, basically a fairly long list here of 
different types of formulations that could be used.

Q. One of those includes lipid nanoparticles. Right?

A. So there are microspheres – there’s lipid nanoparticles, 
there’s microspheres, several different types of formulations 
listed here.

Schrum: Discloses Multiple Delivery Methods

Dr. Deborah H. Fuller
Moderna’s Expert

Fuller Dep. (Ex. 1104), 222:19-223:22 (objection omitted)

01359 Sur-Reply, 8; 01358 Sur-Reply, 7



37 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Mylan Pharmaceuticals Inc. v. Merck Sharp & Dohme Corp., 
50 F.4th 147 (Fed. Cir. 2022)

No Anticipation Where No Limited Class with Common Properties

But we agree with Merck and hold that the Board did not err in 
finding that a class of 957 predicted salts that may result from the 
33 disclosed compounds and eight preferred acids, some of which 
may not even form under experimental conditions, is insufficient to 
meet the “at once envisage” standard set forth in Petering.

01359 POR, 23-24; 01358 POR, 23-24

50 F.4th at 154



38 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Challenged Claims Are Not Obvious



39 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

No Obviousness

No Motivation to Combine
1. mRNA was known to have significant challenges

• Unstable
• Low amounts of protein produced

2. Field was skeptical of mRNA vaccines
• 0.3% clinical trials for infectious diseases involved mRNA
• All ultimately failed

3. Concerns with using betacoronavirus S protein
• Large sized protein
• Associated with disease enhancement

01359 POR, 28-51, 54-56, 59; 01359 Sur-Reply, 20-25
01358 POR, 28-51, 53-55, 58; 01359 Sur-Reply, 19-25



40 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

No Obviousness

No Reasonable Expectation of Success
1. mRNA field was highly unpredictable

2. Results from different nucleic acid vaccines, different antigens, and different
delivery methods yield different and unpredictable results

3. No teaching of successful delivery of mRNA encoding protein as large as 
S protein

4. Evidence of failures with mRNA vaccines

01359 POR, 28-51, 54-56, 59; 01359 Sur-Reply, 11-20
01358 POR, 28-51, 53-55, 58; 01358 Sur-Reply, 11-19



41 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Strong Objective Indicia of Non-Obviousness
1. No dispute Spikevax® and Comirnaty® practice the challenged claims

2. Extensive evidence of objective indicia:
• Long-Felt Unmet Need

• Failure of Others

• Skepticism

• Unexpected Results

• Industry Praise

• Commercial Success

No Obviousness

01359 POR, 59-70; 01359 Sur-Reply, 26-28
01338 POR, 58-69; 01358 Sur-Reply, 26-28



42 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

No Obviousness: Geall

Does not disclose claimed full-length S protein2

Does not disclose neutralizing antibodies to claimed 
full-length S protein3

01359 POR, 10, 17-18, 27-28; 01359 Sur-Reply, 2 n.1, 6-8, 11
01358 POR, 10, 18-19, 27-28; 01358 Sur-Reply, 2 n.1, 6-7, 10

Does not disclose mRNA of claimed invention or LNPs 
encapsulating mRNA1



43 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

No Obviousness: Yang

01359 POR, 10-11, 53-54; 01359 Sur-Reply, 10-11
01358 POR, 11, 52-53; 01358 Sur-Reply, 9-10

Discloses delivery of DNA, not mRNA1

Discloses naked (PBS) delivery, not LNPs2

Discloses data for truncated spike proteins, not for 
claimed full-length S protein3

Does not disclose neutralizing antibodies to claimed 
full-length S protein4



44 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

No Obviousness: Altmeyer

Does not disclose mRNA vaccines1

Does not disclose delivery of mRNA, and focuses primarily on 
protein vaccines2

Discloses aluminum adjuvant (or naked (PBS) delivery), 
not LNPs3

Does not disclose neutralizing antibodies attributed to nucleic 
acid vaccine, let alone mRNA vaccine4

01359 POR, 11, 57-58; 01359 Sur-Reply, 2 n.1, 10-11
01358 POR, 11, 56-58; 01358 Sur-Reply, 2 n.1, 9-10



45 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

No Motivation to Combine



46 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Q. And as of October 2015, what was your experience with mRNA vaccines?

A. October 2015?

Q. Correct.

A. So I had started nucleic acid vaccine research in 1990 using different technologies, 
developing technology for delivery.

*  *  *

So between 1990 and 1998, I did experiments with both DNA and mRNA. mRNA consistently 
failed in those experiments, but DNA was successful. And for the next two decades after that, 
my primary focus was on DNA.

*  *  *

Q. What do you mean when you said mRNA consistently failed in those experiments between 
1990 and 1998?

A. When we compared head-to-head a DNA vaccine expressing a given immunogen and an 
mRNA that we’d make an mRNA transcript off of the DNA expressing the same immunogen, 
we compared them head-to-head using our different delivery platforms or strategies. 

The DNA vaccine would induce an immune response and the mRNA vaccine would fail.

Fuller Dep. (Ex. 1104), 32:3-33:13; see also id., 33:14-20

mRNA Compositions Encoding Infectious Disease Proteins 
Failed Before 2015

Dr. Deborah H. Fuller
Moderna’s Expert

01359 Sur-Reply, 14-15, 18; 01358 Sur-Reply, 14-15, 18



47 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Q. You mentioned skepticism of mRNA vaccines in 2015. Right?

A. Yes.

Q. What was the field skeptical of?

A. So there was a large body of research that had been done on nucleic acid vaccines in 
general prior to 2015. There were certainly efforts going on with mRNA vaccines, but by 
far the majority of the field was focused – when we talk about nucleic acid vaccines on 
DNA and self-amplifying RNA. 

But let me even characterize that further. Even within the whole class of nucleic acid 
vaccines, there was huge skepticism surrounding the entire body of them. 

Among those, if we think of DNA, self-amplifying RNA, mRNA, mRNA was the least 
promising or I believe the one that was held in greatest skepticism at that time. 

Simply, there was just very few studies to demonstrate the mRNA vaccines – issues with 
both the efficiency of delivery, the expression. 

A lot of concerns about mRNA vaccines in terms of their stability existed. There were a lot 
more publications on DNA vaccines, on self-amplifying RNA vaccines.

Fuller Dep. (Ex. 1104), 194:13-195:16; see also id., 194:13-196:9

Field Was Skeptical of mRNA Compositions Encoding Infectious 
Disease Proteins
Issues with Expression, Delivery, & Stability

01359 Sur-Reply, 15, 18; 01358 Sur-Reply, 15, 18

Dr. Deborah H. Fuller
Moderna’s Expert



48 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Only 7 mRNA Infectious Disease Vaccine Clinical Trials by 2015; All Ultimately Failed

Field Was Skeptical of mRNA Vaccines for Infectious Diseases 

2,743

241

7

Infectious Disease 
Vaccine Trials

Nucleic Acid Infectious 
Disease Vaccine Trials

mRNA Infectious Disease 
Vaccine Trials

0.3% of 
All Trials

01359 POR, 42, 44, 66; 01359 Sur-Reply, 18-19; e.g., Fuller ’127 Patent Decl. (Ex. 2199), ¶¶515, 520-528, 531-532
01358 POR, 42, 44, 65; 01358 Sur-Reply, 18; e.g., Fuller ’600 Patent Decl. (Ex. 2199), ¶¶512, 516-525, 528-529



49 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Dr. Deborah H. Fuller
Moderna’s Expert

DNA Vaccines

DNA Vaccines

Fuller ’127 Patent Decl. (Ex. 2199), ¶834; see also id., ¶¶57-59, 538-543, 834-838; 
Fuller ’600 Patent Decl. (Ex. 2199), ¶¶58-60, 535-540, 840-844

01359 POR, 10-11, 41, 54-55; 01359 Sur-Reply, 14-15
01358 POR, 11, 40-41, 54; 01358 Sur-Reply, 14-15



50 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Viral Vector Vaccines

Dr. Deborah H. Fuller
Moderna’s Expert

01359 POR, 11, 41; 01358 POR, 11, 40-41

Fuller ’127 Patent Decl. (Ex. 2199), ¶537; see also id., ¶¶60-64
Fuller ’600 Patent Decl. (Ex. 2199), ¶¶61-65, 534



51 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

saRNA Vaccines

01359 POR, 10, 41; 01358 POR, 10, 40-41 

Dr. Deborah H. Fuller
Moderna’s Expert

Fuller ’127 Patent Decl. (Ex. 2199), ¶¶544, 547; see also id., ¶¶65-70, 544-549
Fuller ’600 Patent Decl. (Ex. 2199), ¶¶66-71, 541-546



52 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Field Was Skeptical of mRNA Vaccines for Infectious Diseases 

Only 7 mRNA Infectious Disease Vaccine Clinical Trials by 2015; All Ultimately Failed

Dr. Deborah H. Fuller
Moderna’s Expert

Fuller ’127 Patent Decl. (Ex. 2199), ¶¶523-524 & n.26;
see also Fuller ’600 Patent Decl. (Ex. 2199), ¶¶520-521 & n.26

01359 POR, 41-44; 01359 Sur-Reply, 20-21
01358 POR, 40-44; 01358 Sur-Reply, 20



53 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

POSA Would Have Considered Whether Immunogens Failed 
in mRNA Trials

*  *  *

Geall (Ex. 2010), 19:21-22, 20:1-2

Griffin Reply Dep. (Ex. 2253), 24:21-25:15

Dr. Daniel O. Griffin
Petitioners’ Expert

G iffi R l D (E 2253) 24 21 25 15

Q. … Would a POSA have taken an interest in whether someone had used one of the 
immunogens listed in Geall and tested it in connection with an mRNA vaccine?

A. So a POSA in 2015, who was looking through this list of viral immunogens or other 
pathogen immunogens, would have found success using mRNA expression of an antigen 
to be informative.

Q. You said “success.” What about lack of success, would the POSA have found lack of 
success to have been informative?

A. So by lack of success, if they tried to use mRNA and failed to express the protein, then I 
think that also would have been interesting to understand why they were not able to 
express the antigen.

01359 Sur-Reply, 18-19; 01358 Sur-Reply, 18-19



54 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Disease Enhancement Concerns with Spike Protein

Fuller ’127 Patent Decl. (Ex. 2199), ¶580;
see also Fuller ’600 Patent Decl. (Ex. 2199), ¶577

Dr. Deborah H. Fuller
Moderna’s Expert

01359 POR, 47-48; 01359 Sur-Reply, 21
01358 POR, 47-48; 01358 Sur-Reply, 21



55 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Disease Enhancement Concerns with Spike Protein

Ex. 2029 (Vennema)

Ex. 1011 (Yang)

Ex. 2136 (citing 
Weingartl 2004)

Ex. 2137 (Yang 2005)

Ex. 1031 (Du)

Ex. 2030 (Jaume)

Ex. 2136 (citing 
Sheahan 2011)

Ex. 2136 (citing Tseng 2012)

Ex. 2136 (citing
Wang 2016)

1990 2004 2005 2006 2008 2009 2011 2012 2016 2020
01359 POR, 46-48; 01359 Sur-Reply, 21-23; e.g., Fuller ’127 Patent Decl. (Ex. 2199), ¶¶127-130, 580-599. 605-606
01358 POR, 46-48; 01358 Sur-Reply, 21-23; e.g., Fuller ’600 Patent Decl. (Ex. 2199), ¶¶128-131, 577-596, 602-603

Exs. 2106, 2107 
(BioNTech)



56 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioners’ References Confirm Concern

Disease Enhancement Concerns with Spike Protein

Du (Ex. 1031), 229-230

Du

Yang (Ex. 1011), 563

Yang

01359 POR, 46-48; 01359 Sur-Reply, 15 n.13, 17 n.14, 21-22 & n.18
01358 POR, 46-48; 01358 Sur-Reply, 15 n.13, 17, 21-22 & n.18



57 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Yang’s Research Group Confirmed Concern & Used Truncated Protein

Disease Enhancement Concerns with Spike Protein

Yang 2005 (Ex. 2137), Fig. 1b

Yang 2005 (Ex. 2137), 800

Yang 2005 (Ex. 
2137), Fig. 4a

Yang 2005 (Ex. 2137), Fig. 4a

01359 POR, 32-33, 54; 01359 Sur-Reply, 17 n.14, 21, 23-24; e.g., Fuller ’127 Patent Decl. (Ex. 2199), ¶¶130, 593-598 
01358 POR, 32, 53; 01358 Sur-Reply, 17 n.14, 21, 23-24; e.g., Fuller ’600 Patent Decl. (Ex. 2199), ¶¶131, 590-595



58 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Different Vaccine Technologies Led to Different Disease 
Enhancement Results

Jaume (Ex. 2030), Abstract

01359 Sur-Reply, 13, 21-22; e.g., Fuller ’127 Patent Decl. (Ex. 2199), ¶¶129, 592
01358 Sur-Reply, 13, 21-22; e.g., Fuller ’600 Patent Decl. (Ex. 2199), ¶¶130, 589



59 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Different Vaccine Technologies Led to Different Disease 
Enhancement Results

Yang’s Truncated Spike Protein, DNA Vaccine = NO ADE

Jaume’s Truncated Spike Protein, Protein Vaccine = ADE

Full-Length Spike Proteinke Protein

Yang (Ex. 2011), Fig. 1A, 593; Jaume (Ex. 2030), Fig. 8A, 10590

01359 Sur-Reply, 22; 01358 Sur-Reply, 22



60 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Disease Enhancement Concerns with Spike Protein

Dr. Deborah H. Fuller
Moderna’s Expert

Q. Can you explain to me why Vennema’s discussion of a viral vector 
vaccine was relevant to the choice of antigen to be encoded in an 
mRNA vaccine formulated in a lipid nanoparticle?

A. So it’s one example. It is one vaccine platform that focused on the S 
protein and observed evidence of enhanced disease when the 
full-length S protein is used. 

There were other vaccine modalities, such as an inactivated 
vaccine, that the same sort of  thing was observed. 

So this – when you have multiple different vaccine modalities 
exhibiting a similar sort of effect with a single type of immunogen, 
then it raises the question in an investigator POSA’s mind as to 
whether S protein may be a specific immunogen that could enhance 
disease when used in the context of a vaccine, any vaccine.

Fuller Dep. (Ex. 1104), 248:5-22; see also id., 249:1-10

01359 Sur-Reply, 21-22; 01358 Sur-Reply, 21-22



61 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioners’ Experts Testified Disease Enhancement Was a Concern

Griffin Dep. (Ex. 2114), 129:13-20

Pierce Dep. (Ex. 2256), 55:9-56:3

Dr. Daniel O. Griffin
Petitioners’ Expert

Dr. L. Ross Pierce
Petitioners’ Expert

3Pierce Dep (Ex 2256) 55:9 56:3Pi D (E 2256) 55 9 56 3

Q. … Prior to your involvement in these proceedings, did you have any personal 
knowledge of the issue of disease enhancement as it specifically related to 
SARS CoV 2?

A. Prior to my involvement in these proceedings, yes.

Q. Okay. And what was your understanding of that?

A. Prior to my understanding of – prior to my involvement in these proceedings, my 
understanding of disease – possible disease enhancement in the context of 
vaccines for SARS CoV 2 was that the possibility of disease enhancement would 
be something that FDA was interested in having evaluated. …

Q. And you agree that a POSA would have considered disease enhancement in 
connection with developing a vaccine for coronavirus as of the priority 
date, correct?

A. I would say in considering any prior infection or vaccine development, one would 
always be aware of the possibility of disease enhancement.

01359 POR, 49; 01359 Sur-Reply, 23 
01358 POR, 49; 01358 Sur-Reply, 23



62 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Disease Enhancement Concerns with Spike Protein

Petitioners’ Own Leaders Acknowledged Concern

ahin Book (Ex. 2107), 198hi B k (E 2107) 198

01359 POR, 47-48; 01359 Sur-Reply, 21-23; e.g., Fuller ’127 Patent Dec. (Ex. 2199), ¶¶605-606
01358 POR, 46-48; 01358 Sur-Reply, 21-23; e.g., Fuller ’600 Patent Dec. (Ex. 2199), ¶¶602-603



63 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Q. … So the presence of neutralizing antibodies in and 
of itself is not enough to rule out the possibility of 
enhanced disease?

A. The concerns about antibody-dependent 
enhancement are very much tied to levels 
of neutralizing antibodies, but levels of 
neutralizing antibodies alone don’t fully address 
vaccine-associated or vaccine-associated 
disease enhancement.

Neutralizing Antibodies Alone Do Not Rule Out 
Disease Enhancement

Griffin Reply Dep. (Ex. 2253), 77:16-78:4

Dr. Daniel O. Griffin
Petitioners’ Expert

01359 Sur-Reply, 22; 01358 Sur-Reply, 21-22



64 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Neutralizing Antibodies Alone Do Not Rule Out 
Disease Enhancement

Dr. Deborah H. Fuller
Moderna’s Expert

“So – and the question is would we want – the purpose here was to induce 
the highest neutralizing antibody possible. 

And so the bigger question is would we want to see higher neutralizing 
antibody. 

And my answer to that is that maybe not necessarily. And one of the 
reasons is because in 2015 there was already evidence that the full-length S 
protein could be associated with enhancement of infection. 

I’m familiar with a paper that explored the development of the delta 
transmembrane spike protein as a strategy to avoid enhancement of 
infection. 

So getting more antibody is not necessarily always better. You had to take 
into context whether the higher antibody response now increases the risk for 
that vaccine to enhance disease.”

Fuller Dep. (Ex. 1104), 151:20-152:22; see also id., 258:1-262:8 

01359 Sur-Reply, 22; 01358 Sur-Reply, 22



65 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

POSAs in 2015 Were Considering Other Betacoronavirus
Immunogens

Vennema (Ex. 2029),1409 Liu (Ex. 2095),1179

01359 POR, 45-46; 01359 Sur-Reply, 23; e.g., Fuller ’127 Patent Decl. (Ex. 2199), ¶¶610-623
01358 POR, 45-46; 01358 Sur-Reply, 23; e.g., Fuller ’600 Patent Decl. (Ex. 2199), ¶¶607-620



66 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Goals of Therapeutics and Vaccines Are Different

Minimize Immunogenicity for Therapeutics; Promote Immunogenicity for Vaccines

Fuller Dep. (Ex. 1104), 264:13-266:1 (objection omitted)

Dr. Deborah H. Fuller
Moderna’s Expert

01359 Sur-Reply, 25; 01358 Sur-Reply, 25

F ll D (E 1104) 264 13 266 1 ( bj ti itt d)

Q. So if there was such data with an mRNA LNP system involving expression of a reporter 
protein, with that data, the data that counsel did not show you, would that data be 
relevant to draw conclusions about the applicability of that mRNA LNP system to a 
betacoronavirus vaccine?

A. In my opinion, it would not be because the objective of a reporter such as SEAP and the 
like is really along the lines of a therapeutic. 

And again, as I had mentioned in my discussion earlier is that systems that are designed to 
optimize for a therapeutic — in other words, a replacement of a protein or a production of 
max amount of protein — are designed to primarily maximize the amount of protein while 
minimizing immunogenicity. 

And so the combination of different things you would put together to try to optimize a  
therapeutic is going to involve dampening immunogenicity.

So if you're a POSA looking to develop a vaccine, you're going to look for platforms that 
are going to be driving immuno — not just increased protein expression but protein 
expression of the antigen and immunogenicity. …

*  *  *



67 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

No Reasonable Expectation 
of Success



68 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Combinations Depend on Prior Art with Different Vaccine 
Technologies and/or Delivery Methods

Reference Vaccine Technology Delivery Method

Geall saRNA
Liposomes, CNE, Polymeric 

Nanoparticles, Virions, 
Naked

Yang DNA Naked

Altmeyer Protein & Non-mRNA 
Nucleic Acid Naked, Alum

Geall (Ex. 1010), 12:6-27, 29:29-38:6, 40:14-16; Yang (Ex. 1011), 561-562, 564; Altmeyer (Ex. 1012), ¶¶9-36, 114-131; 
Chan ’127 Patent Decl. (Ex. 2198), ¶¶146-153, 208, 211; Fuller ’127 Patent Decl. (Ex. 2199), ¶¶197-223; 

see also Chan ’600 Patent Decl. (Ex. 2198), ¶¶146-153, 208, 211; Fuller ’600 Patent Decl. (Ex. 2199), ¶¶198-223 

01359 POR, 9-11, 30-33, 54-55, 59; 01359 Sur-Reply, 10 
01358 POR, 9-11, 29-33, 53-54, 58; 01358 Sur-Reply, 10



69 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Vaccine Technology Is Not Interchangeable

Fuller ’127 Patent Decl. (Ex. 2199), ¶552; 
see also Fuller ’600 Patent Decl. (Ex. 2199), ¶549

Dr. Deborah H. Fuller
Moderna’s Expert

ll ’ 2 l ( 2 99) ¶ 2

01359 POR, 30-33; 01359 Sur-Reply, 12-13 
01358 POR, 30-33; 01358 Sur-Reply, 12-13



70 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Vaccine Technology Is Not Interchangeable: Brito’s 2005 Study

Antibody Titers Neutralizing Antibody Titers

Brito (Ex. 2005), Fig. 2a Brito (Ex. 2005), Fig. 2b

01359 POR, 31; 01359 Sur-Reply, 12-15; e.g., Fuller ’127 Patent Decl. (Ex. 2199), ¶¶553-561
01358 POR, 30-31; 01358 Sur-Reply, 12-15; e.g., Fuller ’600 Patent Decl. (Ex. 2199), ¶¶550-558



71 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Vaccine Technology Is Not Interchangeable: Brito’s 2005 Study

Fuller ’127 Patent Decl. (Ex. 2199), ¶557; 
see also Fuller ’600 Patent Decl. (Ex. 2199), ¶554

01359 POR, 31, 35-36; 01359 Sur-Reply, 12-15 & n.12
01358 POR, 30-31, 35-36; 01358 Sur-Reply, 12-15 & n.12 

Dr. Deborah H. Fuller
Moderna’s Expert



72 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Fuller ’127 Patent Decl. (Ex. 2199), ¶837; 
see also Fuller ’600 Patent Decl. (Ex. 2199), ¶843

Vaccine Technology Is Not Interchangeable

Dr. Deborah H. Fuller
Moderna’s Expert

01359 POR, 54; 01359 Sur-Reply, 15
01358 POR, 53; 01358 Sur-Reply, 14-15



73 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Combinations Rely on Different Delivery Systems

Yang Used Naked (PBS) Delivery

01359 POR, 10-11; 01359 Sur-Reply, 10; Fuller ’127 Patent Decl. (Ex. 2199), ¶211; Chan ’127 Patent Decl. (Ex. 2198), ¶208
01358 POR, 11; 01358 Sur-Reply, 9-10; Fuller ’600 Patent Decl. (Ex. 2199), ¶212; Chan ’600 Patent Decl. (Ex. 2198), ¶208

Yang (Ex. 1011), 564



74 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Combinations Rely on Different Delivery Systems

Altmeyer Used Aluminum Adjuvant and Naked (PBS) Delivery

01359 POR, 11; 01359 Sur-Reply, 10; Fuller ’127 Patent Decl. (Ex. 2199), ¶222; Chan ’127 Patent Decl. (Ex. 2198), ¶211
01358 POR, 11; 01358 Sur-Reply 9-10; Fuller ’600 Patent Decl. (Ex. 2199), ¶222; Chan ’600 Patent Decl. (Ex. 2198), ¶211

Altmeyer (Ex. 1012), ¶128; see also, id., ¶¶56-58, 114-116, 129, 131



75 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Delivery Systems Are Not Interchangeable

01359 POR, 36-37; 01358 POR, 36

Dr. Warren Chan
Moderna’s Expert

*  *  *

Chan ’127 Patent Decl. (Ex. 2198), ¶191; 
see also Chan ’600 Patent Decl. (Ex. 2198), ¶191



76 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Delivery Systems Are Not Interchangeable

Dr. Deborah H. Fuller
Moderna’s Expert

Q. … That same delivery system research that you 
mentioned as being reliable in informing your 
decision to move forward with such a carrier for a 
different immunogen, that would apply equally 
whether it was an mRNA that was being delivered 
or some other type of nucleic acid. Is that fair?

A. No, I don’t think that’s fair. 

We would have to test that delivery formulation 
with that particular nucleic acid platform.

Fuller Dep. (Ex. 1104), 48:17-49:7

01359 Sur-Reply, 13; 01358 Sur-Reply, 13



77 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Dr. Griffin Cited No Document to Support Extrapolating 
Results from One Vaccine Technology to Another

Cited Documents:

Dr. Daniel O. Griffin
Petitioners’ Expert

Griffin Dep. (Ex. 2114), 225:14-226:12 (objection omitted)Griffin Dep (Ex 2114) 225:14 226:12 (objection omitted)

Q. So what is your best evidence in terms of documentation, paper, publication, fill in 
the blank that a person of … skill in the art as of the priority date could extrapolate 
results from an saRNA vaccine to make predictions or have a reasonable 
expectation as to the function of an mRNA vaccine? What’s your best evidence?

A. So my response is that this is a basic science concept for vaccine technology to 
provoke an immune response to educate the adaptive immune system in an effort to 
establish memory. ... 

01359 POR, 36; 01358 POR, 36



78 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Dr. Fuller: Only Expert with Experience with Head-to-Head 
Modality Experiments

Fuller Dep. (Ex. 1104), 266:16-19, 272:11-275:17, 273:16-22 (objections omitted); see also id., 266:2-275:17

Q. So you have direct firsthand experience testing whether one 
nucleic acid system is interchangeable or predictive of 
another. Right?

A. That’s right.
*  *  *

Q. [I]f you took an saRNA vaccine with a particular protein 
choice and took that same protein choice and made an 
mRNA vaccine, would you expect the same results?

A. No.
*  *  *

Q. Is the same true between DNA and mRNA? Are those two 
nucleic acid modalities interchangeable?

A. They are not. They are not interchangeable.

01359 Sur-Reply, 3, 13, 16; 01358 Sur-Reply, 3, 13, 16

Dr. Deborah H. Fuller
Moderna’s Expert



79 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

No Expectation of Success Based on Non-mRNA-LNP Platforms

Paper 69 at 143

Eli Lilly & Co. v. Teva Pharmaceuticals Int’l, GmbH, IPR2018-01710, Paper 69 
(P.T.A.B. Mar. 31, 2020)

01359 Sur-Reply, 14; 01358 Sur-Reply, 14

Petitioner is arguing that a person of ordinary skill would have taken the 
leap from a small molecule antagonist such as BIBN to a large molecule 
anti-CGRP antagonist antibody.

Paper 69 at 140

P 69 t 143

Similar to West-Ward where clinical results had been obtained with 
temsirolimus but not with everolimus, clinical results had been obtained with 
BIBN (e.g., Olesen, Ex. 1025) but not with anti-CGRP antagonist antibodies.

* * *
In any event, we agree with Patent Owner that West-Ward illustrates how a 
jump from one molecule to another may result in a lack of a reasonable 
expectation of success in an area with uncertainty, and agree with Patent 
Owner that this case bears similarities to West-Ward.



80 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Uncertainty Equates with Non-Obviousness

Eli Lilly & Co. v. Teva Pharmaceuticals Int’l, GmbH, 8 F.4th 1331 (Fed. Cir. 2021)

But, in considering what constitutes a reasonable expectation of 
success, we must also consider that the law places the burden of 
proof on the petitioner to prove a proposition of unpatentability by 
a preponderance of the evidence. 35 U.S.C. § 316(e).

8 F.4th at 1348

“[U]npredictability of results equates more with nonobviousness
rather than obviousness.”

8 F.4th at 1349 (quoting Honeywell Int’l Inc. v. Mexichem Amanco Holding S.A. DE C.V., 865 F.3d 1348, 1356 (Fed. Cir. 2017))

01359 Sur-Reply, 14, 19, 22 n.19; 01358 Sur-Reply, 14, 19, 22 n.19



81 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Protein Choice Can Result in Different Outcomes

Fuller ’127 Patent Decl. (Ex. 2199), ¶566;
see also Fuller ’600 Patent Decl. (Ex. 2199), ¶563

01359 POR, 32-33; 01359 Sur-Reply, 17
01358 POR, 32; 01358 Sur-Reply, 17

Dr. Deborah H. Fuller
Moderna’s Expert



82 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Protein Choice Can Result in Different Outcomes

Different Immune Responses & Different Disease Enhancement Results 

Fuller ’127 Patent Decl. (Ex. 2199), ¶570; see also Fuller ’600 Patent Decl. (Ex. 2199), ¶567

01359 POR, 32-33; 01359 Sur-Reply, 17
01358 POR, 32; 01358 Sur-Reply, 17

Fuller ’127 Patent Decl. (Ex. 2199), ¶573; see also Fuller ’600 Patent Decl. (Ex. 2199), ¶570

Dr. Deborah H. Fuller
Moderna’s Expert

t t D l (E 2199) ¶573 l F ll ’600 P t t D l (E 2199) ¶570



83 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Betacoronavirus Spike Protein Is Large and Difficult to Express

Fuller ’127 Patent Decl. (Ex. 2199), ¶252; see also Fuller ’600 Patent Decl. (Ex. 2199), ¶252

Fuller ’127 Patent Decl. (Ex. 2199), ¶680; see also Fuller ’600 Patent Decl. (Ex. 2199), ¶677

Dr. Deborah H. Fuller
Moderna’s Expert

01359 POR, 46; 01359 Sur-Reply, 18
01358 POR, 45-46; 01358 Sur-Reply, 18



84 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

’127 Patent Claims

’127 Patent (Ex. 1001), Cl. 1

’127 Patent (Ex. 1001), Cl. 3

01359 POR, 15, 18, 26-28, 53-54, 57-58; 
01359 Sur-Reply, 6-8, 11, 19-20



85 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Effective Amount Requires Testing and Depends on Delivery 
Method, Immunogen

Griffin Reply Dep. (Ex. 2253), 62:14-63:13

Q. … Is it your opinion that for any antigen for which an mRNA vaccine is encoded 
for, that the same dose would be required, or are different doses found to be 
effective for different antigens?

A. So the amount of mRNA required for an mRNA vaccine to produce a specific 
level of protein would depend upon the formulation, the encapsulation of the 
mRNA, as well as the specific protein being produced.

Q. How does a person of skill in the art determine the amount of mRNA that would 
be required to generate a protective immune response if that specific protein 
had never before been tested in that mRNA construct? 

A. So there would be several steps to answering the exact dose question. The first 
would start with in vitro assays where the mRNA was put in cells, and then 
ultimately one would have to administer different doses in the target organism to 
get the exact dose that correlates with an exact level of protein production.

Q. And so the effective amount of mRNA that would be required to generate a 
protective immune response to a betacoronavirus, that was not something that 
had been tested and determined as of 2015; right?

A. So in 2015 a POSA would not have known the exact mRNA content required to 
produce a specific SARS coronavirus immune response.

Griffin Reply Dep. (Ex. 2253), 143:20-144:5

Dr. Daniel O. Griffin
Petitioners’ Expert

01359 Sur-Reply, 19-20



86 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Q. While we’re on the topic of self-amplifying RNA or self-replicating RNA, saRNA would 
be administered at a different dose than nonself-replicating RNA. Is that fair?

A. It depends.
Q. Is it fair to say that it’s typically administered at a different dose?

A. So regardless of what vaccine that you have, you have to – multiple things can 
influence a dose. So that can be the immunogen that you use.
Some immunogens are more immunogenic than others. That can be the platform that 
you use. Some work in lower doses. Some work in higher doses. So multiple variables 
can influence the dose that you use.
So when you have a given vaccine, you have to do the dose escalation curve to 
actually determine what dosing range or what dose is going to give you sufficient 
immune response to provide protection.
You’ve got that additional variable. What do you actually need in terms of immune 
response to get to a level of protection?
So when we want to know whether if it’s DNA or RNA, self-amplifying RNA or mRNA, 
what dose is going to be optimal, it has to be tested, and we can’t just conclusively 
say that the dose of one modality is going to automatically always be higher or lower 
than the other.

Effective Amount Requires Testing

01359 Sur-Reply, 7-8

Dr. Deborah H. Fuller
Moderna’s Expert

Fuller Dep. (Ex. 1104), 119:15-120:22; see also id., 121:1-7



87 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Uncertainty in Field and Known Failures Insufficient for 
Reasonable Expectation of Success

OSI Pharmaceuticals, LLC v. Apotex Inc., 939 F.3d 1375 (Fed. Cir. 2019)

These references provide no more than hope—and hope that a potentially 
promising drug will treat a particular cancer is not enough to create a 
reasonable expectation of success in a highly unpredictable art such as this. 
Indeed, given a 99.5% failure rate and no efficacy data or any other reliable 
indicator of success, the only reasonable expectation at the time of the invention 
was failure, not success. It is only with the benefit of hindsight that a person of skill 
in the art would have had a reasonable expectation of success in view of the 
asserted references.

939 F.3d at 1385

01359 POR, 26, 29, 33, 44, 55; 01359 Sur-Reply, 9-10, 12, 18-19, 21
01358 POR, 26, 29, 32, 44, 54; 01358 Sur-Reply, 9, 11, 18-20



88 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Known Failures Undermine Reasonable Expectation of Success

University of Strathclyde v. Clear-Vu Lighting LLC, 17 F.4th 155 (Fed. Cir. 2021)

Thus, not only is there a complete lack of evidence in the record that any bacteria were inactivated 
after exposure to 407–420 nm blue light without using a photosensitizer, there is also evidence 
showing that others had failed to inactivate MRSA—one of the claimed Gram-positive bacteria—
without using a photosensitizer, despite experimenting with different light doses and different 
wavelength ranges of blue light. We have found that such failures undermine a finding of a 
reasonable expectation of success.

*  *  *
Such is the case here. In view of Dr. Nitzan’s reported failures for MRSA and lack of any “reliable 
indicator of success,” we fail to see how Ashkenazi's prophetic statement about what “may” happen 
when “other bacterial cells” are exposed to blue light would lead a skilled artisan to reasonably 
expect that MRSA could be inactivated when exposed to 407–420 nm blue light without using a 
photosensitizer. 

17 F.4th at 164-165

01359 POR, 40; 01359 Sur-Reply, 20
01358 POR, 40; 01358 Sur-Reply, 20



89 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Yamanouchi: Expectation of Desirable Properties

Yamanouchi Pharmaceutical Co., Ltd. v. Danbury Pharmacal, Inc., 
231 F.3d 1339 (Fed. Cir. 2000)

This level of motivation does not show a “reasonable expectation of success.”  
In re Longi, 759 F.2d at 897. The success of discovering famotidine was not 
discovering one of the tens of thousands of compounds that exhibit baseline H2
antagonist activity. Rather, the success was finding a compound that had high 
activity, few side effects, and lacked toxicity. As Danbury’s expert testified, the 
ordinary medicinal chemist would not have expected famotidine to have the 
“most desirable combination of pharmacological properties” that it possesses. 
J.A. at 1052.

231 F.3d at 1345

01359 POR, 26, 30, 33; 01359 Sur-Reply, 11-12
01358 POR, 26, 29-30, 32-33; 01358 Sur-Reply, 11



90 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioners’ Reliance on Post-Priority Documents Reflecting 
Moderna’s Own Work Is Misplaced



91 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioners’ Reliance on Post-Priority Documents Reflecting 
Moderna’s Own Work Is Misplaced

Moderna’s May 2020 DMID Protocol for mRNA-1273 (Ex. 2055), 18
Moderna’s May 2020 DMID Protocol for mRNA-1273 (Ex. 2151), 18

*  *  *

Moderna’s May 2020 DMID Protocol for mRNA-1273 (Ex. 2055), 17
Moderna’s May 2020 DMID Protocol for mRNA-1273 (Ex. 2151), 17

01359 POR, 48-50, 56; e.g., Fuller ’127 Patent Decl. (Ex. 2199), ¶¶637-656; Krause Decl. (Ex. 2200), ¶¶121-137
01358 POR, 48-49, 55; e.g., Fuller ’600 Patent Decl. (Ex. 2199), ¶¶634-653; Krause Decl. (Ex. 2200), ¶¶121-137



92 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioners’ Reliance on Post-Priority Documents Is Misplaced

Krause Decl. (Ex. 2200), ¶106

Dr. Philip Krause
Moderna’s Expert

l ( 2200) ¶ 06

01359 POR, 37-39, 44; 01359 Sur-Reply, 16-17
01358 POR, 36-38, 43; 01358 Sur-Reply, 16-17



93 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioners Mischaracterize Dr. Fuller’s Testimony

Dr. Deborah H. Fuller
Moderna’s Expert

Fuller Dep. (Ex. 1104), 51:7-52:9ll ( 04) 2 9

Q. I don’t think so. I think you said that you had hypotheses that it 
was able to induce an immune response. I think that was 
your testimony.

I just want to understand what you meant when you 
said “hypotheses.”

A. Right. So it’s just basic fundamental nucleic acid vaccine 
biology…

01359 Sur-Reply, 15-16; 01358 Sur-Reply, 15-16



94 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Q. I don’t think so. I think you said that you had hypotheses that it 
was able to induce an immune response. I think that was 
your testimony.

I just want to understand what you meant when you 
said “hypotheses.”

A. Right. So it’s just basic fundamental nucleic acid vaccine 
biology…

Petitioners Mischaracterize Dr. Fuller’s Testimony

Dr. Deborah H. Fuller
Moderna’s Expert

can validate that it expresses a protein in vitro, then the 
hypothesis is that if you inject that DNA or RNA vaccine into an 
animal, the muscle cell, or in the case of gene gun delivery, the 
skin cell will express that antigen. You can give that antigen to 
express in animal, and the hypothesis is that it will elicit an 
immune response.

that when you have a DNA or an RNA vaccine and you

Fuller Dep. (Ex. 1104), 51:7-52:9

01359 Sur-Reply, 15-16; 01358 Sur-Reply, 15-16



95 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Dr. Fuller Testified That POSA Would Need Examples or Data to Know Whether Protein Would Express

Petitioners Mischaracterize Dr. Fuller’s Testimony

01359 Sur-Reply, 20-21; 01358 Sur-Reply, 20

Dr. Deborah H. Fuller
Moderna’s Expert

Q. You don’t dispute that Schrum discloses an mRNA vaccine to elicit or provoke an immune 
response. Right?

A. By 2013, it was pretty well known that you could do different nucleic acids and inject those 
into cells and those nucleic acids could express something and maybe provoke an immune 
response. 
So in generic language, I think to include if you’re going to work on any sort of mRNA, to 
mention that, even though there’s no specific examples or data to support that. 
I see that as – as a POSA, I see that as a generic statement, not something that is actually 
being – that I would take actually seriously.

Q. And why would you not take it seriously?
A. Because there’s no data to back that up.

Fuller Dep. (Ex. 1104), 212:18-213:14 (objection omitted)

01359 Petitioners’ Reply, 18; see also 01358 Petitioners’ Reply, 1701359 P titi ’ R l 18 l 01358 P titi ’ R l 17



96 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioners Take Dr. Fuller’s Testimony Out of Context

01359 Sur-Reply, 24; 01358 Sur-Reply, 24

Q. Do you agree that as of 2015 there remained a latent need for a betacoronavirus
vaccine to be ready in the event of a future pandemic, even though the SARS and 
MERS outbreaks had been controlled?

A. There was still a recognized need for a coronavirus vaccine, although by 2015 a lot 
of that enthusiasm had declined simply because once – this is kind of the way the 
field is. You get sort of an outbreak and everybody beehives towards it and tries to 
solve the problem. 

And then it goes away, and people’s attention turns to the next thing, such as a 
MERS outbreak, such as a Zika outbreak. …

Fuller Dep. (Ex. 1104), 126:5-127:10

Dr. Deborah H. Fuller
Moderna’s Expert

01359 Petitioners’ Reply, 13; see also 01358 Petitioners’ Reply, 12



97 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioners’ District Court Statements About Geall Patents

Petitioners’ Dropped Positions: Geall Teaches mRNA & LNPs

Petitioners’ District Court Answer (Ex. 1312), 80 (¶7)

Petitioners’ District Court Answer (Ex. 1312), 86 (¶46)

Petitioners’ District Court Answer (Ex. 1312), 96 (¶¶122-123)

P titi ’ Di t i t C t A (E 1312) 80 (¶7)

P titi ’ Di t i t C t A (E 1312) 86 (¶46)

01359 Sur-Reply, 2 n.1; 01358 Sur-Reply, 2 n.1



98 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioners’ Dropped Positions: Geall Teaches mRNA 

Griffin ’127 Patent Opening Decl. (Ex. 1002), ¶112 n.186; 
see also Griffin ’600 Patent Opening Decl. (Ex. 1002), ¶109 n.165

Q. … [Y]ou are not offering the opinion that Geall teaches non amplifying 
mRNA; right?

A. … So as I explained, I get the mRNA from Schrum, the LNPs from Schrum. I go to 
Geall for the antigen, and I acknowledge that all of the working examples in 
Geall use self-amplifying mRNA, and I am not able to point to a working example 
in Geall where non amplifying mRNA vaccines are used to produce a protein.

Dr. Griffin’s Opening Declaration

Dr. Griffin’s Reply Deposition

Griffin Reply Dep. (Ex. 2253), 29:4-15; see also id., 13:3-11

Dr. Daniel O. Griffin
Petitioners’ Expert

01359 Sur-Reply, 2 n.1; 01358 Sur-Reply, 2 n.1



99 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioners’ Dropped Positions: Geall Teaches LNPs

Moon ’127 Patent Opening Decl. (Ex. 1004), ¶93;
see also Moon ’600 Patent Opening Decl. (Ex. 1004), ¶1000

Dr. Moon’s Opening Declaration

Petitioners’ Reply

01359 Petitioners’ Reply, 10; see also 01358 Petitioners’ Reply, 10

M ’127 P t t O i D l (E 1004) ¶93

Dr. James Moon
Petitioners’ Expert

01359 Sur-Reply, 2 n.1; 01358 Sur-Reply, 2 n.1



100 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioners’ Dropped Positions: Altmeyer Teaches mRNA 

Griffin ’127 Patent Opening Decl. (Ex. 1002), ¶196;
see also Griffin ’600 Patent Opening Decl. (Ex. 1002), ¶180

Q. … And you are not relying on Altmeyer for vaccine 
technology?

A. In preparing this declaration, I was going to Altmeyer and 
relying on Altmeyer for the antigen.

Griffin Reply Dep. (Ex. 2253), 32:21-33:3

Dr. Daniel O. Griffin
Petitioners’ Expert

Dr. Griffin’s Opening Declaration

Dr. Griffin’s Reply Deposition

01359 Sur-Reply, 2 n.1; 01358 Sur-Reply, 2 n.1



101 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Objective Indicia of 
Non-Obviousness



102 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Objective Indicia of Non-Obviousness

Long-Felt Unmet Need

Failure of Others

Skepticism

Unexpected Results

Industry Praise

Commercial Success
01359 POR, 64-70; 01359 Sur-Reply, 26-28; Krause Decl. (Ex. 2200), ¶¶162-223; Malackowski Decl. (Ex. 2197), ¶¶13-29; Fuller ’127 Decl. (Ex. 2199), ¶¶1139-1143
01358 POR, 63-69; 01358 Sur-Reply, 26-28; Krause Decl. (Ex. 2200), ¶¶162-223; Malackowski Decl. (Ex. 2197), ¶¶13-29; Fuller ’600 Decl. (Ex. 2199), ¶¶1146-1150



103 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Coextensiveness Is Not Required for Nexus

Fox Factory, Inc. v. SRAM, LLC, 944 F.3d 1366 (Fed. Cir. 2019)

A finding that a presumption of nexus is inappropriate does not end 
the inquiry into secondary considerations.  See In re Huang, 100 
F.3d 135, 140 (Fed. Cir. 1996). To the contrary, the patent owner is 
still afforded an opportunity to prove nexus by showing that the 
evidence of secondary considerations is the “direct result of the 
unique characteristics of the claimed invention.”

994 F.3d at 1373-1374

01359 POR, 62-63; 01359 Sur-Reply, 27-28
01358 POR, 61-62; 01358 Sur-Reply, 27-28



104 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Coextensiveness Is Not Required for Nexus

Rambus Inc. v. Rea, 731 F.3d 1248, 1257 (Fed. Cir. 2013)

Objective evidence of nonobviousness need only be 
‘reasonably commensurate with the scope of the claims,’
and we do not require a patentee to produce objective 
evidence of nonobviousness for every potential 
embodiment of the claim.

731 F.3d at 1257

01359 POR, 60-61; 01359 Sur-Reply, 27-28
01358 POR, 59-60; 01358 Sur-Reply, 27-28



105 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Dr. Krause Provided Claim Charts Showing Spikevax® and 
Comirnaty® Practice the Challenged Claims

01359 POR, 62-64; 01359 Sur-Reply, 26; Krause Decl. (Ex. 2200), ¶¶225-226, App’x D, F
01358 POR, 61-62; 01358 Sur-Reply, 26; Krause Decl. (Ex. 2200), ¶¶225-226, App’x C, E



106 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Petitioners Do Not Dispute Spikevax® and Comirnaty®

Practice the Challenged Claims
Dr. Griffin Did Not Prepare Claim Charts or Identify Missing Claim Limitations

Griffin Reply Dep. (Ex. 2253), 105:17-106:5

Griffin Reply Dep. (Ex. 2253), 103:18-21Griffin Reply Dep (Ex 2253), 103:18-21

Q. … You didn’t prepare any claim charts of your own in response to 
Dr. Krause; right?

A. I did not prepare any claim charts.

Griffin Reply Dep (Ex 2253) 105:17 106:5G iffi l ( 22 3) 0 06

Q. … With respect to the claimed aspects of the challenged claims, 
you don’t identify any limitation that’s not present in Spikevax 
and Comirnaty; right?

A. So I don’t know if this – if this makes my response a little more 
clear, but I go on to talk about other elements of the vaccine’s 
mRNA technology that affect protein translation and 
immunogenicity not claimed in the ’127 patent. I also talk about 
codon optimization.

Dr. Daniel O. Griffin
Petitioners’ Expert

01359 Sur-Reply, 26; 01358 Sur-Reply, 26



107 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Comirnaty® and Spikevax® Have Nearly Identical Efficacy

Purported “Unclaimed Features” Have Minimal Impact on Efficacy

Bok 2021(Ex. 2169), 1642 (Table 2)B k 2021(E 2169) 1642 (T bl 2)

01359 POR, 62-63; 01359 Sur-Reply, 28; Krause Decl. (Ex. 2200), ¶¶230-232, 239
01358 POR, 61-62; 01358 Sur-Reply, 28; Krause Decl. (Ex. 2200), ¶¶230-232, 239



108 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Unclaimed Features Do Not Defeat Nexus

Fox Factory, Inc. v. SRAM, LLC, 944 F.3d 1366 (Fed. Cir. 2019)

944 F.3d at 1374

To be sure, we have never held that the existence of one or more unclaimed 
features, standing alone, means nexus may not be presumed. Indeed, there is 
rarely a perfect correspondence between the claimed invention and the 
product. As we explained, the purpose of the coextensiveness requirement is to 
ensure that nexus is only presumed when the product tied to the evidence of 
secondary considerations “is the invention disclosed and claimed.” Demaco, 
851 F.2d at 1392 (emphasis added). Thus, if the unclaimed features amount to 
nothing more than additional insignificant features, presuming nexus may 
nevertheless be appropriate.

01359 Sur-Reply, 27-28; 01358 Sur-Reply, 27-28



109 DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Objective Indicia Apply to Novel Combination of Elements

Chemours Co. FC, LLC v. Daikin Industries Ltd., 4 F.4th 1370 (Fed. Cir. 2021)

4 F.4th at 1378

Evidence of commercial success, therefore, can be linked to an “inventive combination of 
known elements” to show a sufficient nexus. Id.; see also Rambus Inc. v. Rea, 731 F.3d 1248, 
1256–58 (Fed. Cir. 2013) (holding that the Board erred when it found objective evidence lacked 
a nexus where at least some of the evidence related to the “patented design as a whole”).

The Board found no nexus between the claimed invention and the alleged commercial success 
because Kaulbach disclosed all features except for the claimed melt flow rate. J.A. 56. The 
Board then found that other prior art of record disclosed melt flow rates of 50 g/10 min. Id.

Contrary to the Board’s decision, the separate disclosure of individual limitations, where the 
invention is a unique combination of three interdependent properties, does not negate a nexus. 
Concluding otherwise would mean that nexus could never exist where the claimed invention is 
a unique combination of known elements from the prior art.  See WBIP, 829 F.3d at 1332.

01359 POR, 60-61; 01359 Sur-Reply, 28
01358 POR, 59-60; 01358 Sur-Reply, 28




