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 INTRODUCTION I.

Sanofi Pasteur Inc. and SK Chemicals Co., Ltd. (collectively, “Petitioner” or 

“Sanofi”) request inter partes review of claims 1-45 of U.S. Patent No. 9,492,559 

(“the ’559 patent”), a post-AIA patent assigned to Pfizer Inc. (“Patent Owner” or 

“Pfizer”).  For the reasons set forth below and in the accompanying Declaration of 

Dr. Andrew Lees, a leading expert in the glycoconjugation field (the “Lees 

Declaration”), there is a reasonable likelihood that Petitioner will prevail in 

establishing that claims 1-45 are unpatentable as being anticipated or rendered 

obvious by the prior art. 

The challenged claims are directed to immunogenic compositions 

comprising glycoconjugates of S. pneumoniae serotype 22F polysaccharide and a 

carrier protein.  During prosecution, the applicants added two additional limitations 

to sole independent claim 1, in order to overcome the prior art: (1) a ratio (w/w) of 

the polysaccharide to the carrier protein “between 0.4 and 2”; and (2) the 

glycoconjugate has a molecular weight of “between 1000 kDa and 12,500 kDa.”  

As explained below and in the Lees Declaration, there is nothing new or inventive 

to the claimed 22F glycoconjugate.  

Indeed, Pfizer’s own earlier filings, Pfizer-099 and Pfizer-302, already 

disclosed 22F glycoconjugates with the polysaccharide-to-carrier protein ratio and 

molecular weight within the claimed ranges.  As demonstrated below, because the 
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claims of the ’559 patent are not entitled to the filing date of the provisional 

application, Pfizer-099 and Pfizer-302 are prior art to the ’559 patent under AIA 35 

U.S.C. § 102(a)(1) and should not be disqualified under AIA 35 U.S.C § 

102(b)(1)(A).   

Petitioner therefore requests that this Petition be granted and that claims 1-

45 be found unpatentable and canceled. 

 

 MANDATORY NOTICES II.

A. Real Party-in-Interest (37 C.F.R. § 42.8(b)(1)) 

The real parties-in-interest are:  Sanofi Pasteur Inc., Sanofi, and SK 

Chemicals Co., Ltd.  

B. Related Matters (37 C.F.R. § 42.8(b)(2)) 

Petitioner is concurrently filing one additional Petition for IPR of the ’559 

patent on other grounds (IPR2018-00187).   

Petitioner is aware of the following IPRs filed against U.S. Patent No. 

9,492,559 filed by a different petitioner: IPR2017-02131, IPR2017-02132, 

IPR2017-02136, and IPR2017-02138. 

Petitioner is unaware of any other judicial or administrative matters that 

would affect, or be affected by, a decision in this proceeding.   

C. Lead and Backup Counsel (37 C.F.R. § 42.8(b)(3)) 



U.S. Patent No. 9,492,559 
Petition for Inter Partes Review, IPR2018-00188 

3 
 

Lead Counsel:  Fangli Chen, Ph.D. (Reg. No. 51,551) 

Back-up Counsel:  Siegmund Y. Gutman (Reg. No. 46,304) 

Andrej Barbic, Ph.D. (Reg. No. 61,908) 

D. Service Information (37 C.F.R. § 42.8(b)(3)) 

Email:   fchenPTABmatters@proskauer.com 

sgutmanPTABmatters@proskauer.com 

abarbic@proskauer.com 

Post & Hand Delivery: Proskauer Rose LLP 

One International Place, Boston, MA 02110-2600 

Tel.: 617.526.9600, Facsimile: 617.526.9899 

Petitioner agrees to accept service by email. 

 

 PAYMENT OF FEES (37 C.F.R. §§ 42.15(b), 42.103) III.

The undersigned authorizes the Director to charge the fee set forth in 37 

C.F.R. § 42.15(a), as required by 37 C.F.R. § 42.103, to Deposit Account No. 50-

3081.  The undersigned further authorizes payment for any additional fees that 

might be due in connection with this Petition to be charged to the above-referenced 

deposit account.    

 

 CERTIFICATION OF GROUNDS FOR STANDING (37 C.F.R. § IV.
42.104(a)) 
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Petitioner certifies pursuant to Rule 42.104(a) that the ’559 patent is 

available for inter partes review and that Petitioner is not barred or estopped from 

requesting an inter partes review on the grounds identified in this Petition. 

 

 IDENTIFICATION OF CHALLENGE (37.C.F.R. § 42.104(b)) V.

Petitioner requests cancellation of claims 1-45 of the ’559 patent as 

unpatentable based on the following grounds: 

A. Ground I:  Claims 1-18, 20, 22-27, 29-32 and 35-45 are anticipated by 
Pfizer-302 

B. Ground II:  Claims 3-9, 19, 21, 28, 33, and 34 are obvious over Pfizer-
302 in view of GSK-711, Merck-086, GSK-531 and/or general 
knowledge in the art 

C. Ground III:  Claims 1, 3-14, 16-18, 20-32, 35-37, 39, 41-42, and 45 are 
anticipated by Pfizer-099 

D. Ground IV: Claims 2, 3-9, 15, 19, 33, 34, 38, 40, 43, and 44 are obvious 
over Pfizer-099 in view of GSK-711, Merck-086, GSK-531, Lees-2008, 
PVP-2013, Pfizer-605, Hsieh-2000 and/or general knowledge in the art 

The above references are summarized in Section VIII infra and a detailed 

explanation of grounds for unpatentability is provided in Section XII infra. 

 

 OVERVIEW OF THE ’559 PATENT VI.

The ’559 patent was issued on November 15, 2016 from U.S. Patent 

Application No. 14/597,488 (“the ’488 application”).  The ’488 application was 

filed on January 15, 2015 and claims priority to U.S. Provisional Application No. 
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61/929,547 (the “provisional application”, Ex. 1002), filed January 21, 2014.  The 

’559 patent lists the following 11 individuals as inventors:  Emilio Anthony Emini, 

Wendy Jo Watson, Avvari Krishna Prasad, Mingming Han, Jin-Hwan Kim, Jianxin 

Gu, Yu-ying Yang, Rajesh Kainthan, David Cooper, Michael William Pride, and 

Kathrin Jansen. 

A. The Claims of the’559 Patent 

The ’559 patent was issued with 45 claims.  Claim 1 is the sole independent 

claim.  Ex. 1001, 141-144.  Claim 1 recites the following: 

1. An immunogenic composition comprising a Streptococcus 

pneumoniae serotype 22F glycoconjugate, wherein the 

glycoconjugate has a molecular weight of between 1000 kDa and 

12,500 kDa and comprises an isolated capsular polysaccharide from S. 

pneumoniae serotype 22F and a carrier protein, and wherein a ratio 

(w/w) of the polysaccharide to the carrier protein is between 0.4 and 

2. 

Remaining claims 2–45 all depend directly or indirectly from claim 1 and 

recite standard features of pneumococcal glycoconjugates and methods of making 

and using the same.  Lees (Ex. 1006) ¶¶20-21.   

B. Brief Overview of the Specification of the ’559 Patent 

The specification of the ’559 patent states that a purported object of the 

invention is “to provide for appropriate protection against S. pneumoniae serotypes 
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not found in PREVNAR® (heptavalent vaccine), SYNFLORIX® and/or 

PREVNAR 13® while maintaining an immune response against serotypes 

currently covered by said vaccines”.  Ex. 1001, 2:18–23.   

Of particular relevance to claim 1 (and all dependent claims), Example 13 of 

the ’559 patent describes the synthesis of glycoconjugates comprising serotype 

22F.  Id., 114–117.  The 22F polysaccharides are conjugated to CRM197 using 

reductive amination methods.  Id.  The resulting glycoconjugates were then 

purified using tangential flow filtration followed by diafiltration and then sterile 

filtration using a 0.22 µm filter.  Id., 116:12–20.  The immunogenicity of the 22F-

CRM197 glycoconjugates were measured using opsonophagocytic activity (OPA) 

and/or ELISA assays to detect antibodies specific for S. pneumoniae serotype 22F.  

Id., 117:26–35, Tables 17, 21 and 22. 

C. The File History of the ’559 Patent 

In the only substantive Office Action, the Examiner rejected the claims 

under 35 U.S.C. § 102(a)(1) as anticipated by US2004/0202668 and 

US2012/0052088.  Ex. 1004, 33–34.  In its response to the Office Action and a 

prior Restriction Requirement, Pfizer amended claim 1 to limit to serotype 22F and 

to add the glycoconjugate molecular weight and polysaccharide-to-carrier protein 

ratio limitations: 
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Id., 17.   

Pfizer further argued that “this combination of glycoconjugate molecular 

weight and saccharide-to-protein ratio produced sera having opsonophagocytic 

activity,” and that the cited references did not disclose 22F glycoconjugates having 

this “particular combination” of characteristics or “that such glycoconjugates 

produce functional antibodies.”  Id., 24.  Notably, Applicant relied solely on 

attorney arguments and did not submit any comparison data to demonstrate any 

unique properties of this particular combination.  Id. 

A Notice of Allowance was mailed Aug. 12, 2016.  Id., 9. 

 

 STATE OF THE ART VII.

Well before 2014, glycoconjugates of different serotypes had been routinely 

used in multivalent vaccines to prevent, treat, or ameliorate infectious diseases or 

conditions caused by pathogens such as Streptococcus pneumoniae of different 
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origins, and the glycoconjugation technology was mature and well-developed.  

Lees ¶¶33-37. 

 Pneumococcal polysaccharide based vaccines 1.

Pneumococci, like many other bacteria, are covered by a capsule of 

polysaccharides (PS), which are primarily responsible for the pathogenicity of the 

bacteria.  Lees ¶28; Ex. 1033, 1.  The immune system often targets the 

polysaccharides.  Id.  This makes the polysaccharides particularly suitable as 

vaccines.  Id.; Ex. 1021, 1.   

These polysaccharides are carbohydrates with a number of repeating sugar 

units bonded together.  Lees ¶29.  They are classified as “serotypes” based on 

individual reactivities to collections of antisera drawn from patients infected with 

S. pneumoniae bacteria with different epidemic origins.  Lees ¶29.   

A multivalent vaccine includes different serotypes of isolated 

polysaccharides to induce protective antibodies against different serotypes of 

Pneumococci.  Lees ¶¶29-30.  Merck’s Pneumovax®23 product is a multivalent 

polysaccharide-only vaccine that includes 23 polysaccharide serotypes: 1, 2, 3, 4, 

5, 6B, 7F, 8, 9N, 9V, 10A, 11A, 12F, 14, 15B, 17F, 18C, 19F, 19A, 20, 22F, 23F, 

and 33F.  Lees ¶30; Ex. 1017, 1.  It was first licensed in the U.S. in 1983.  Lees 

¶30; Ex. 1018, 1. 
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 Multivalent pneumococcal conjugate vaccines (PCVs) 2.
Prevnar® (PCV7), Synflorix® (PCV10) and Prevnar®13 
(PCV13) were licensed by 2013  

Glycoconjugate vaccines were developed to overcome limitations of 

polysaccharide-only vaccines.  Lees ¶¶27, 32.  Polysaccharides induce an immune 

response largely via B-cells.  Lees ¶31; Ex.1034, 2.  T-cells do not respond to 

polysaccharides.  Id.; Ex. 1019, 103.  As a result, polysaccharide-only vaccines do 

not provide protective immunity in infants, the elderly, and other immunologically 

compromised patients because their B cells are underdeveloped or otherwise 

diminished.  Lees ¶31; Ex. 1019, 103; Ex. 1020, 4-5.   

Conjugating polysaccharides to proteins has been effective in overcoming 

the limitations of polysaccharide immunogenicity because proteins are T-cell 

dependent antigens and are immunogenic in infants, the elderly and other 

immunologically compromised human patients.  Lees ¶32.   

After the approval of Pneumovax®23, vaccine companies developed PCVs 

based on many of the same serotypes for the obvious benefits discussed above.  

Lees ¶33.  By 2013, three multivalent PCVs—Prevnar® (PCV7), Synflorix® 

(PCV10) and Prevnar®13 (PCV13)—were licensed and each includes a subset of 

the 23 polysaccharide serotypes used in Pneumovax®23 but conjugated to carrier 

protein(s).  Lees ¶34; Ex. 1034, Table 1; Ex. 1037, Table 1.  A chart summarizing 

subsets of the serotypes included in Prevnar® (PCV7), Prevnar®13 (PCV13), 
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Synflorix® (PCV10), Pneumovax®23 (PPV-23) and Merck’s V114 (PCV15 

currently in clinical trials) is shown below.  Id.; Ex. 1022, 10 (circle in original).   

 

Specifically, Pfizer’s Prevnar® (PCV7) contains serotypes 4, 6B, 9V, 14, 

18C, 19F, and 23F, each conjugated to a single carrier protein, CRM197.  Lees ¶35; 

Ex. 1023, 1.  GSK’s Synflorix® (PCV10) includes all seven serotypes found in 

Prevnar® and three additional serotypes, 1, 5, and 7F.  Lees ¶36; Ex. 1024, 6, 8.  

Three carrier proteins were used in Synflorix® to conjugate polysaccharides of the 

different serotypes.  Id.  Pfizer’s successor product Prevnar®13 (PCV13) includes 

six additional serotypes, 1, 3, 5, 6A, 7F, and 19A in addition to the 7 serotypes in 

Prevnar®, all of which were found in Merck’s Pneumovax®23 except serotype 
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6A.  Lees ¶37; Ex. 1025, 1, 23.  All 13 serotypes in Prevnar®13 are conjugated to 

a single carrier protein, CRM197.  Id., 23-24. 

 Glycoconjugation technology was well established as of 2014 3.

Conjugation chemistry for synthesis of pneumococcal glycoconjugates was 

established well before 2014.  Lees ¶¶40-42, 47.  Reductive amination and CDAP 

are the most commonly used methods.  Id., ¶47; Ex. 1011, 7-8.  Both involve 

activating hydroxyl groups on polysaccharides and reacting them with the amino 

groups on carrier proteins (typically from lysine residues) to form covalent bonds.  

Lees ¶¶47-49; Ex. 1011, 7-8, 10, Figure 2A-B.   

The general scheme of the reductive amination process is illustrated below.  

Id., Figure 2A. 

 

The general scheme of the CDAP process is illustrated below.  Id., Figure 

2B.   
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Polysaccharides contain numerous hydroxyl groups.  Lees ¶51.  Below is an 

illustrative diagram of a repeating unit of the 22F polysaccharide.  Id.; Ex. 1026, 7.  

 

Each repeating unit of a 22F polysaccharide has about 14 free hydroxyl 

groups, excluding the hydroxyl that is acetylated in 80% of the repeating units.  

Lees ¶52; Ex. 1026, 7, 9.   

Likewise, carrier proteins typically have multiple lysines with reactive 

amino groups.  Lees ¶53.  For example, each CRM197 protein molecule contains at 

least 29 lysines available for conjugation.  Lees ¶53; Ex. 1063, 8.  As a result, both 
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reductive amination and CDAP conjugation chemistry naturally result in highly 

crosslinked lattice structures with multiple saccharides and carrier protein 

molecules in each lattice structure.  Lees ¶¶50-54; Ex. 1054, 8.  A representative 

glycoconjugate lattice structure is shown below.  Lees ¶54; Ex. 1027, 32.   

 

Due to the nature of this chemistry, glycoconjugates synthesized using 

reductive amination and CDAP tend to have large sizes.  Lees ¶55; Ex. 1011, 7, 

10-11.  For example, the size of a glycoconjugate synthesized using CDAP 

chemistry is typically in the multimillion Dalton range.  Lees ¶55; Ex. 1007, Table 

2.  However, extremely large conjugates, such as those with molecular weights 

well above 10 million Dalton, can be difficult to purify.  Lees ¶55; Ex. 1011, 9-11.  

Extremely large conjugates can also precipitate or form a gel.  Id.; Ex. 1011, 7.  To 

avoid extremely large conjugates, real-time monitoring is routinely performed 

during conjugation.  Id.; Ex. 1067, 9.  Once the desired size and other 
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characteristics such as polysaccharide-to-protein ratio are achieved, the 

conjugation reaction is quenched using standard methods.  Lees ¶55.  

The ratio of polysaccharide to carrier protein also reflects the crosslinking 

chemistry in glycoconjugates.  Lees ¶57.  For pneumococcal conjugates, while the 

particulars may differ for a specific serotype, the WHO guidelines specifically 

recommend the ratio “in the range of 0.3–3.0.”  Lees ¶58; Ex. 1019, 119.  All 

marketed PCV products generally have ratios within 0.5–1.5.  Lees ¶59.   

 22F and other new glycoconjugates were made and added to 4.
SYNFLORIX® and PREVNAR®13 to address emerging 
serotypes 

After the introduction of Prevnar®13, certain serotypes not included in 

Prevnar®13 such as 22F, 33F, 8, 10A, 11A, 12F, and 15B became more prevalent 

according to epidemiological studies conducted before 2014.  Lees ¶38; Ex. 1028, 

11; Ex. 1029, 6; Ex. 1085, 5, Table 1; Ex. 1086, 6, Table 2, Fig. 3.  To address 

those emerging serotypes, companies had begun developing new PCV products to 

include prevalent emerging serotypes.  Lees ¶38.  For example, Merck had begun 

developing a new PCV15 vaccine, MK-V114, combining emerging serotypes 22F 

and 33F with the 13 serotypes from Prevnar®13, while maintaining an immune 

response against all serotypes in the product.  Id.; Ex. 1050, 2; Ex. 1051, 1; Ex. 

1052, 1.  All 15 serotypes in Merck’s PCV15 are conjugated to CRM197.  Ex. 1029, 
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Abstract.  MK-V114 was in human clinical trials as of 2014.  Lees ¶38; Ex. 1050, 

2; Ex. 1051, 1; Ex. 1052, 1. 

GSK had also begun developing a new 13-valent PCV vaccine to add 22F 

and two other serotypes to SYNFLORIX® (PCV10) and demonstrated that the 

inclusion of 22F does not negatively impact the immune response against other 

serotypes in animal models.  Lees ¶39; Ex. 1007, Examples 8-10.   

 

 SUMMARY OF RELEVANT PRIOR ART REFERENCES VIII.

 Pfizer-302 (Ex. 1009) 1.

Pfizer WO2014/027302 was filed on Aug. 12, 2013 and published on 

February 20, 2014.  It lists the following four (4) individuals as inventors:  Jianxin 

Gu, Jin-Hwan Kim, A. Krishna Prasad, and Yu-ying Yang.  Ex. 1009, 1.  Pfizer-

302 was not considered by the Examiner during the prosecution of the ’559 patent. 

Because the ’559 patent was filed on January 15, 2015 and, as explained 

below, is not entitled to the priority date of its provisional application, Pfizer-302 is 

prior art to the ’559 patent under AIA 35 U.S.C. § 102(a)(1).  In the event the 

Board determines that the ’559 patent is entitled to the priority date, Pfizer-302 is 

prior art to the ’559 patent under AIA 35 U.S.C. § 102(a)(2).   

Pfizer-302 is directed to “eTEC linked glycoconjugates comprising a 

saccharide covalently conjugated to a carrier protein through a . . . spacer, to 
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immunogenic compositions comprising such glycoconjugates, and to methods for 

the preparation and use of such glycoconjugates and immunogenic compositions.” 

Ex. 1009, 2; Lees ¶81.  Immunogenic compositions disclosed comprise 

glycoconjugates of S. pneumoniae serotype 22F.  Id., 5:10–14; Lees ¶81.    

Pfizer-302 discloses specific examples of 22F-CRM197 glycoconjugates, 

which have the polysaccharide:carrier protein ratios between 1.1 and 1.4 and 

molecular weights between 1,787 kDa and 2,248 kDa.  Id., 56–58; Lees ¶82.  Their 

characterization is shown in Table 4 (reproduced below with highlight added). 

 

   

Additionally, Pfizer-302 discloses that the “glycoconjugates of the 

invention” have molecular weights of “between 1,000 kDa and 12,500 kDa” and 
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that “the saccharide:carrier protein ratio (w/w) is between 0.4 and 1.7.”  Id., 14-15; 

Lees ¶83.  

 

 Pfizer-099 (Ex. 1010) 2.

Pfizer WO2014/097099 was filed on Dec. 13, 2013 and published on June 

26, 2014.  It lists the following 4 individuals as inventors:  Avvari Krishna Prasad, 

Mingming Han, Jin-Hwan Kim, and Rajesh Kumar Kainthan.  Ex. 1010, 1.  Pfizer-

099 was not considered by the Examiner during the prosecution of the ’559 patent. 

For the same reason stated above, Pfizer-099 is prior art to the ’559 patent 

under AIA 35 U.S.C. § 102(a)(1); or at very least, Pfizer-099 is prior art to the 

’559 patent under AIA 35 U.S.C. § 102(a)(2).   

Pfizer-099 is directed to particular methods of preparing glycoconjugates 

containing a saccharide conjugated to a carrier protein, immunogenic compositions 

comprising such glycoconjugates, and methods for the use of such glycoconjugates 

and immunogenic compositions.  Id., 3; Lees ¶85.  Compositions disclosed include 

S. pneumoniae serotype 22F glycoconjugates.  E.g., id., 8; Lees ¶85.  Pfizer-099 

discloses that the glycoconjugates (including 22F glycoconjugates) have a 

molecular weight of “between about 1,000 kDa and about 3,000 kDa.”  Id., 15; 

Lees ¶85.  Pfizer-099 further teaches that “the saccharide:carrier protein ratio 

(w/w) is between 1.1 and 1.7.”  Id., 17; Lees ¶85.   
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 PERSON OF ORDINARY SKILL IN THE ART  IX.

At the relevant priority date of the ’559 patent, a person of ordinary skill in 

the art (“POSA”) would have a Ph.D. or equivalent degree in chemistry, 

immunology, or other biological sciences or an MD and at least 2 years of 

experience in glycoconjugate vaccine research and development, or would have an 

M.S. degree and at least 4 years of relevant experience.  Lees ¶77.  Such a person 

would be generally familiar with conjugation chemistry, regulatory and WHO 

guidance for glycoconjugate vaccines, manufacturing and quality control 

considerations for such vaccines and relevant analytical techniques such as SEC-

MALLS, NMR and others.  Id. 

 

 CLAIM CONTRUCTION  X.

In an inter partes review, a claim in an unexpired patent is given its broadest 

reasonable construction in light of the specification.  37 C.F.R. §42.100(b); Cuozzo 

Speed Techs., LLC v. Lee, 136 S. Ct. 2131, 2146 (2016).  Claim terms are also 

“generally given their ordinary and customary meaning,” which is the meaning that 

the term would have had to a POSA at the time of the invention in view of the 

specification.  In re Translogic Tech., Inc., 504 F.3d 1249, 1257 (Fed. Cir. 2007).   

A. “immunogenic” 
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Under the broadest reasonable construction standard, the preamble of a 

claim is not limiting.  “[A]s a general rule preamble language is not treated as 

limiting.” Aspex Eyewear, Inc. v. Marchon Eyewear, Inc., 672 F.3d 1335, 1347 

(Fed. Cir. 2012).  A preamble is “not limiting ‘where a patentee defines a 

structurally complete invention in the claim body and uses the preamble only to 

state a purpose or intended use for the invention.’” Braintree Labs., Inc. v. Novel 

Labs., Inc., 749 F.3d 1349, 1357 (Fed. Cir. 2014) (quoting Rowe v. Dror, 112 F.3d 

473, 478 (Fed. Cir. 1997)).  Here, the claim body defines a structurally complete 

invention.  The term “immunogenic” in the preamble only states an intended use or 

an inherent property.  It does not further limit the scope of the claims.  See 

Braintree Labs, 749 F.3d at 1357.  

Should the Board determine that the preamble is limiting, Petitioner 

proposes the following construction.   

The ’559 patent specification does not define “immunogenic.”  Both ELISA 

and OPA assays were used.  Ex. 1001, Tables 17-18 and 21-22.  OPA titers as low 

as 10 and as high as 4335 for a 22F-CRM197 glycoconjugate in a murine 

immunogenicity model were considered immunogenic.  Ex. 1001, 117:26–35, 

Tables 17-18; see also Id., 102:38–43, Table 8 (for an 8-CRM197 glycoconjugate, 

OPA titers ranging from 4 to 17 for a 0.001 µg sample was considered “good”).  

This suggests that any opsonophagocytic activity above 0 is considered 
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immunogenic.  Two leading dictionaries define “immunogenic” as “relating to or 

producing an immune response” or “capable of eliciting an immune response.”  

Ex. 1030, 3; Ex. 1091, 1.  Accordingly, Petitioner proposes that the term be 

construed as “capable of producing an immune response as determined by an 

immunogenic assay known in the art by a POSA including an OPA assay.” 

 

 THE ’559 PATENT IS NOT ENTITLED TO THE EARLIEST XI.
PRIORITY DATE 

As explained more fully below, the ’559 patent is not entitled to the earliest 

priority date because its provisional application fails to provide adequate written 

description for claims 1-45.  Therefore, the effective filing date of the ’559 patent 

is the actual filing date of January 15, 2015.   

The specification shall contain a written description of the claimed invention 

in “full, clear, concise and exact terms”.  35 U.S.C. §112.  It is also well settled 

that “[e]ntitlement to a filing date does not extend to subject matter which is not 

disclosed, but would be obvious over what is expressly disclosed. It extends only 

to that which is disclosed.”  Lockwood v. Am. Airlines, Inc., 107 F.3d 1565, 1571–

72 (Fed. Cir. 1997).  As explained more fully below, the provisional application of 

the ’559 patent does not provide a sufficient written description for claims 1–45 of 

the ’559 patent. 
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 The provisional application does not disclose the ratio 1.
range of “between 0.4 and 2” in full, clear, concise 
and exact terms 

Sole independent claim 1 recites “wherein a ratio (w/w) of the 

polysaccharide to the carrier protein is between 0.4 and 2.”  Dependent claims 2–

45 incorporate by reference this specific limitation.  However, as discussed below, 

this limitation was not disclosed in “full, clear, concise and exact terms” in the 

provisional application.   

The closest range disclosed in the provisional application is “between 0.5 

and 2.”  Ex. 1002, 39:33–34; Lees ¶127.  In addition, Table 16 of the provisional 

application (reproduced below) discloses a batch of serotype 22F-CRM197 

conjugate (Batch 6) that has a “Saccharide/Protein Ratio” of 0.4.  Id., 116:12–15; 

Lees ¶128. 
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However, this is not a description for the range of “between 0.4 and 2.0” in 

full, clear, concise, and exact terms, even if the ratio of Batch 6 in Table 16 is 

combined with the range of “between 0.5 and 2” disclosed in the specification.  

Lees ¶128.  In re Ahlbrecht, 435 F.2d 908 (C.C.P.A. 1971) (a disclosure of “m” 

from 3 to 12 for CH2 groups combined with an enabling disclosure of m is 2 

referenced in the specification was not a sufficient written description of claimed 

esters wherein “m” is from 2 to 12); see also In re Blaser, 556 F.2d 534, 538–39 

(C.C.P.A. 1977) (insufficient written description of a claim limitation of water in a 

share of 0.6 to 1.6 moles when the specification disclosed an upper limit of 1.6 

moles and that “some water (say 0.1 mols)” must be present); In re Smith, 458 F.2d 

1389, 1395 (CCPA 1972) (insufficient written description of a subgenus when the 

specification disclosed a genus encompassing it and a species within the 

subgenus); In re Lukach, 442 F.2d 967, 169 USPQ 795 (CCPA 1971) (a subgenus 

range was not supported by generic disclosure and specific example within the 

subgenus range). 

For this reason alone, claims 1–45 are not entitled to the provisional filing 

date. 
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 The provisional application does not provide 2.
sufficient numbers of representative species with the 
claimed ratio range of “between 0.4 and 2” 

While Table 16 includes 10 examples of glycoconjugates, more than half of 

the genus is not exemplified.  Lees ¶129.  Significantly, Table 16 fails to disclose 

one single example of a glycoconjugate with a ratio between 1 and 1.9.  Ex. 1002, 

116:12–15.  In other words, out of the whole range span of the claimed genus 

(from 0.4 to 2, which is 1.6), there is no description of more than half of the 

claimed range (from 1 to 1.9, which is 56% of the whole genus (i.e., 0.9/1.6)).  

Lees ¶129.  In Corning Incorporated v. DSM IP Assets B.V., the Board found that 

the limitation for a “modulus of 1.4 MPa or less” was not adequately described by 

three disclosed species of 0.9 MPa, 1.1 MPa and 1.4 MPa because “more than half 

the claimed modulus range [was] not exemplified”.  IPR2013-00050, 2014 WL 

1783280 at *25 (PTAB May 1, 2014). 

For this reason alone, claims 1–45 are not entitled to the provisional filing 

date.   

 The provisional application does not provide 3.
sufficient numbers of species representative of genus 
with the combination of the ratio range (“between 0.4 
and 2”) and the molecular weight range (“between 
1000 kDa and 12,500 kDa”) 

Sole independent claim 1 recites the combination of a ratio of 

polysaccharide to carrier protein “between 0.4 and 2” and a molecular weight 
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range of “between 1000 kDa and 12,500 kDa.”  Ex. 1001, 141:28–33.  Dependent 

claims 2-45 incorporate by reference this required combination.  Id., 141–44.  As 

demonstrated below, the provisional application fails to describe sufficient 

numbers of species representative of the entire genus with the claimed 

combination.   

All exemplified 22F glycoconjugates are disclosed in Table 16 (reproduced 

above) of the provisional application.  Ex. 1002, 116:12–15.  To facilitate the 

Board’s review, Petitioner illustrates the scope of the genus and the exemplified 

species in the scatterplot diagram below.1  Lees ¶131. 

 

                                                 
1 In this figure, each diamond represents one of the 10 batches of glycoconjugates 

disclosed in Table 16 of the provisional application. 
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As can be seen clearly from the diagram, a significant portion of the genus is 

not represented at all by the examples provided in Table 16.  Lees ¶132.  Indeed, 

the majority of the examples are clustered around the down left corner of the genus 

and the rest are scattered around the margins of the genus.  Id. 

During prosecution, Pfizer asserted the patentability of the claims of the 

’559 patent solely based on the “particular combination” of the ratio of 

polysaccharide to carrier protein and the molecular weight of the glycoconjugate.  

Ex. 1004, 24.  However, this “particular combination” is only marginally 

represented.  Lees ¶133.  The vast majority of variations with respect to this 

combination are not represented by the examples disclosed in the provisional 

application.  E.g., AbbVie Deutschland GmbH & Co., KG v. Janssen Biotech, Inc., 

759 F.3d 1285, 1300 (Fed. Cir. 2014) (“analogizing the genus to a plot of land, if 

the disclosed species only abide in a corner of the genus, one has not described the 

genus sufficiently to show that the inventor invented, or had possession of, the 

genus.  He only described a portion of it.”). 

Therefore, the provisional application cannot satisfy the written description 

requirement with respect to the combination of ratio and molecular weight ranges 

required by claims 1–45.  For this reason alone, claims 1–45 are not entitled to the 

provisional filing date.   
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 The single exemplified carrier protein CRM197 in the 4.
provisional application is not sufficient to support the 
entire genus of any “carrier protein” 

Claims 1–15 and 18–45 are not limited to any particular carrier protein.  

However, all glycoconjugates including 22F glycoconjugates exemplified in the 

provisional application are conjugated to single carrier CRM197.  Lees ¶134.  

Specifically, all of the serotypes included in the 11-valent PCV composition 

disclosed in Example 14 are conjugated to CRM197.  Ex. 1002, 117–20; Lees ¶134.  

Similarly, all of the serotypes included in the 16-valent PCV composition disclosed 

in Examples 15 and 17 and all of the serotypes included in the 20-valent PCV 

composition disclosed in Examples 16 and 18 are conjugated to CRM197.  Id., 121–

25; Lees ¶134. 

The genus of carrier proteins is vast.  Lees ¶135.  The provisional 

application itself discloses at least 55 different possible carrier proteins that can be 

used to conjugate to each individual serotype.  Ex. 1002, 20:12–21:2; Lees ¶135.  

These carrier proteins share no common structural features and are derived from 

completely different sources.  Lees ¶135.  Therefore, a single example of CRM197 

cannot represent the entire genus of any carrier proteins.  Lees ¶135; See Carnegie 

Mellon Univ. v. Hoffmann-La Roche Inc., 541 F.3d 1115, 1124 (Fed. Cir. 2008) 

(“Satisfactory disclosure of a ‘representative number’ depends on whether one of 

skill in the art would recognize that the applicant was in possession of the 
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necessary common attributes or features of the elements possessed by the members 

of the genus in view of the species disclosed”). 

In addition, claims 3–9 specifically call out additionally required serotypes.  

There can be large numbers of possible serotype and carrier protein combinations.  

Lees ¶136.  For example, claim 3 specifically recites 22F, 15B and 33F.  Ex. 1001, 

141:37–62.  Each serotype can be conjugated to at least 55 different carrier 

proteins.  Id., 20:12–21:2; Lees ¶136.  The numbers of different serotype and 

carrier protein combinations based on the three specifically recited serotypes (22F, 

15B and 33F) are greater than 1.6 X 105 (553).  Lees ¶136.  As discussed supra, the 

provisional application only discloses one single example containing all three 

serotypes conjugated to CRM197, which cannot support a genus with such vast 

variations.  The same logic applies to claims 4–9.   

Pfizer itself has admitted that other carrier proteins are not always 

substitutable and that CRM197 is unique because it unexpectedly solved the 

immunogenicity problem in a 13-valent PCV composition while other carrier 

proteins cannot.  E.g., Merck Sharp & Dohme Corp. v. Wyeth LLC, 2017 WL 

3160412, IPR2017-01215 paper 8 at 28–36 (PTAB July 25, 2017).  Pfizer’s own 

admission further supports that the single exemplified carrier CRM197 cannot 

support the entire genus of carrier protein.  Lees ¶137; Ariad Pharm., Inc. v. Eli 

Lilly & Co., 598 F.3d 1336, 1351 (Fed. Cir. 2010) (“the level of detail required to 
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satisfy the written description requirement varies depending on the nature and 

scope of the claims and on the complexity and predictability of the relevant 

technology”).   

Therefore, for these additional reasons, claims 1–15 and 18–45 are not 

entitled to the provisional filing date. 

 

 DETAILED EXPLANATION OF GROUNDS FOR XII.
UNPATENTABILITY 

Ground I: Claims 1–18, 20, 22–27, 29–32 and 35–45 Are Anticipated by 
Pfizer-302 

Claims 1–18, 20, 22–27, 29–32 and 35–45 are anticipated by Pfizer-302 

because Pfizer-302 teaches or suggests each and every limitation recited in each of 

the above claims.  To facilitate the Board’s review, Petitioner provides the below 

chart to clearly identify the relevant teachings in Pfizer-302 corresponding to each 

limitation of the claims.  See also Lees ¶139, pp. 63–74 (claim chart showing 

anticipation by Pfizer-302 of claims 1-18, 20, 22-27, 29-32 and 35-45 as explained 

by Dr. Lees). 

 

CLAIMS OF THE ’559 PATENT TEACHINGS IN PFIZER-302 (Ex. 1009) 

1. An immunogenic composition 
comprising 

The term “immunogenic” in the 
preamble only states an intended use or an 
inherent property.  It does not further limit 



U.S. Patent No. 9,492,559 
Petition for Inter Partes Review, IPR2018-00188 

29 
 

the scope of the claims.  In re Spada, 911 
F.2d 705, 709 (Fed. Cir. 1990) (“[p]roducts 
of identical chemical composition cannot 
have mutually exclusive properties”).  See 
also Atlas Powder Co. v. Ireco Inc., 190 F.3d 
1342, 1347 (Fed. Cir. 1999)(“[T]he 
discovery of a previously unappreciated 
property of a prior art composition…does not 
render the old composition patentably new to 
the discoverer.”). 

 
In any event, Pfizer-302 teaches:  

 
“The invention further provides … 

glycoconjugates, immunogenic 
compositions comprising them, and methods 
for the use of such glycoconjugates and 
immunogenic compositions.” Ex. 1009, 
3:12-14 (emphasis added). 
 

“As used herein, ‘immunogenic’ 
means an ability of an antigen . . ., such as 
a bacterial capsular polysaccharide, or a 
glycoconjugate . . ., to elicit an immune 
response in a host subject, . . .” Id., 36:7-10   

 
Methods for inducing immune 

response and protecting against infection 
using pneumococcal conjugates including a 
22F glycoconjugate is disclosed on pages 44-
49 of Exhibit 1009.  OPA assay is 
specifically disclosed on page 49.   

 

a Streptococcus pneumoniae 
serotype 22F glycoconjugate 
[comprising] an isolated capsular 
polysaccharide from S. 
pneumoniae serotype 22F and a 

Table 4 discloses four exemplary 22F-
CRM197 glycoconjugates:  Pn-22F-1A, Pn-
22F-1B, Pn-22F-1C, and Pn-22F-1D.  Id., 
57:21-22. 
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carrier protein 

wherein the glycoconjugate 
has a molecular weight of between 
1000 kDa and 12,500 kDa 

The four 22F-CRM197 glycoconjugates 
disclosed in Table 4 have molecular weights 
of 1,808kDa, 1,787 kDa, 1,873 kDa, and 
2,248 kDa, respectively. Id., 57:20-57:1.  All 
of them fall within the claimed range.   

and wherein a ratio (w/w) of 
the polysaccharide to the carrier 
protein is between 0.4 and 2. 

The four 22F-CRM197 glycoconjugates 
disclosed in Table 4 have polysaccharide to 
carrier protein ratios of 1.4, 1.2, 1.1, and 1.1, 
respectively. Id., 57:20-58:1.  All of them fall 
within the claimed range. 

2. The immunogenic 
composition of claim 1, wherein the 
glycoconjugate comprises at least 
0.1 mM acetate per mM 
polysaccharide. 

Pfizer-302 teaches glycoconjugates 
comprising a saccharide with a degree of O-
acetylation “between 10-100%”, “between 
50-100%”, “between 75-100%”, or 
“greater than or equal to 70% (>70%)” 
(Id., 15:27-31), which equals “between 0.1-1 
mM acetate per mM polysaccharide 
repeating unit”, “between 0.5-1 mM acetate 
per mM polysaccharide repeating unit”, 
“between 0.75-1 mM acetate per mM 
polysaccharide repeating unit” or “greater 
than or equal to 0.7 mM acetate per mM 
polysaccharide repeating unit”, respectively, 
well above the threshold recited in claim 2.   

3. The immunogenic 
composition of claim 1, wherein the 
composition further comprises a S. 
pneumoniae serotype 15B 
glycoconjugate and a S. 
pneumoniae serotype 33F 
glycoconjugate. 

Pfizer-302 teaches that “immunogenic 
compositions [further] comprise an 
additional antigen” and that “the additional 
antigen comprises a glycoconjugate of a 
capsular polysaccharide selected from the 
group consisting of Pn-serotype . 15B. . 33F 
capsular polysaccharides.” Id., 72, claims 
49-50.   

4. The immunogenic 
composition of claim 3, wherein the 

Pfizer-302 teaches that “immunogenic 
compositions [further] comprise an 



U.S. Patent No. 9,492,559 
Petition for Inter Partes Review, IPR2018-00188 

31 
 

composition further comprises a S. 
pneumoniae serotype 12F 
glycoconjugate, a S. pneumoniae 
serotype 10A glycoconjugate, a S. 
pneumoniae serotype 11A 
glycoconjugate and a S. 
pneumoniae serotype 8 
glycoconjugate. 

additional antigen” and that “the additional 
antigen comprises a glycoconjugate of a 
capsular polysaccharide selected from the 
group consisting of Pn-serotype . . . 8, . . . 
10A, 11A, 12F, . . . capsular 
polysaccharides.” Id., 72, claims 49-50.   

5. The immunogenic 
composition of claim 1 further 
comprising glycoconjugates from S. 
pneumoniae serotypes 4, 6B, 9V, 
14, 18C, 19F and 23F. 

Pfizer-302 teaches that “immunogenic 
compositions [further] comprise an 
additional antigen” and that “the additional 
antigen comprises a glycoconjugate of a 
capsular polysaccharide selected from the 
group consisting of Pn-serotype . . . 4, . . . 
6B, . . . 9V, . . . 14, . . . 18C, . . . 19F, [and] 
23F . . . capsular polysaccharides.” Id., 72, 
claims 49-50.   

6. The immunogenic 
composition of claim 1 further 
comprising glycoconjugates from S. 
pneumoniae serotypes 1, 5 and 7F. 

Pfizer-302 teaches that “immunogenic 
compositions [further] comprise an 
additional antigen” and that “the additional 
antigen comprises a glycoconjugate of a 
capsular polysaccharide selected from the 
group consisting of Pn-serotype 1, . . . 5, 
[and] 7F . . . capsular polysaccharides.” Id., 
72, claims 49-50.   

7. The immunogenic 
composition of claim 1 further 
comprising glycoconjugates from S. 
pneumoniae serotypes 6A and 
19A. 

Pfizer-302 teaches that “immunogenic 
compositions [further] comprise an 
additional antigen” and that “the additional 
antigen comprises a glycoconjugate of a 
capsular polysaccharide selected from the 
group consisting of Pn-serotype . . . 6A[and] 
19A . . . capsular polysaccharides.” Id., 72, 
claims 49-50.   

8. The immunogenic 
composition of claim 1 further 
comprising at least one 

Pfizer-302 teaches that “immunogenic 
compositions [further] comprise an 
additional antigen” and that “the additional 
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glycoconjugate from S. pneumoniae 
serotype 3. 

antigen comprises a glycoconjugate of a 
capsular polysaccharide selected from the 
group consisting of Pn-serotype . . . 3 . . . 
capsular polysaccharides.” Id., 72, claims 49-
50.   

9. The immunogenic 
composition of claim 1, wherein the 
immunogenic composition is an 8, 
9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 
19 or 20-valent pneumococcal 
conjugate composition 

Pfizer-302 teaches up to 20 valent 
immunogenic compositions.  Id., claim 50.   

10. The immunogenic 
composition of claim 1, wherein the 
carrier protein is selected from 
the group consisting of DT 
(Diphtheria toxin), TT (tetanus 
toxoid), CRM197, other DT 
mutants, PD (Haemophilus 
influenzae protein D), and 
immunologically functional 
equivalents thereof. 

Pfizer-302 teaches that “a particularly 
preferred carrier is of diphtheria toxoid 
CRM197” and that “Haemophilus influenzae 
protein D also can be used.”  Id., 23:17-
24:2; see also 23:6-25:13. 

11. The immunogenic 
composition of claim 1, wherein 
said immunogenic composition 
further comprises a buffer, a salt, a 
divalent cation, a non-ionic 
detergent, a cryoprotectant, an 
anti-oxidant, or a combination 
thereof. 

Pfizer-302 teaches that its 
immunogenic compositions can include 
“sodium chloride and sodium succinate 
buffer as excipients.” Id., 43:1-6. 

 

12. The immunogenic 
composition of claim 11, wherein 
the composition further comprises a 
buffer. 

Same as claim 11. 
 

13. The immunogenic 
composition of claim 12, wherein 

Same as claim 11. 
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the buffer is phosphate, succinate, 
histidine or citrate. 

14. A syringe filled with the 
immunogenic composition of claim 
1. 

Pfizer-302 teaches that 
“[c]ompositions may be presented in … pre-
filled delivery devices, e.g., single or 
multiple component syringes…”  Id., 43:17-
22. 

15. The syringe of claim 14, 
wherein the syringe is siliconized 
or made of glass. 

Pfizer’302 teaches that “[t]he 
container of the present invention is not 
limited by material of manufacture, and 
includes materials such as glass…” Id., 44:8-
11.   

16. The immunogenic 
composition of claim 10, wherein 
said carrier protein is CRM197. 

Table 4 discloses four exemplary 22F-
CRM197 glycoconjugates.  Id., 57:21-22. 

17. The immunogenic 
composition of claim 16, wherein 
said polysaccharide is individually 
conjugated to CRM197. 

Table 4:  All 22F-CRM197 
glycoconjugates are individually 
conjugated to CRM197.  Id., 57:21-22. 

 
Furthermore, Pfizer-302 teaches that “. 

. . polysaccharide individually conjugated 
to CRM197.”  Id., 43:1-2. 

18. The immunogenic 
composition of claim 1, wherein 
each dose of said immunogenic 
composition comprises 0.1 μg to 
100 μg of the polysaccharide. 

Pfizer-302 teaches that “[g]enerally, 
each dose will comprise 0.1 to 100 μg of 
polysaccharide . . . . ”  Id., 42:30-31. 

20. The immunogenic 
composition of claim 1, wherein 
said immunogenic composition 
further comprises an antigen from 
other pathogens 

Pfizer-302 teaches that the 
immunogenic composition can further 
comprise “an additional antigen . . . wherein 
the additional antigen comprises a protein 
antigen or a glycoconjugate of a capsular 
polysaccharide derived from N. 
meningitidis.” Id., 72, claims 49, 52. 
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22. The immunogenic 
composition of claim 1, wherein 
said immunogenic composition 
further comprises a conjugated N. 
meningitidis serogroup A capsular 
saccharide (MenA), a conjugated 
N. meningitidis serogroup W135 
capsular saccharide (MenW135), 
a conjugated N. meningitidis 
serogroup Y capsular saccharide 
(MenY), or a conjugated N. 
meningitidis serogroup C capsular 
saccharide (MenC). 

Pfizer-302 teaches that the 
immunogenic composition can further 
comprise “an additional antigen . . . wherein 
the additional antigen comprises a protein 
antigen or a glycoconjugate of a capsular 
polysaccharide derived from N. 
meningitides [wherein] the additional 
antigen comprises a glycoconjugate of a 
capsular polysaccharide selected from the 
group consisting of serotype A, C, W135 
and Y capsular polysaccharides.” Id., 72, 
claims 49, 52, 53. 

23. The immunogenic 
composition of claim 1, wherein 
said immunogenic composition 
further comprise at least one 
adjuvant. 

Pfizer-302 teaches that “[i]n some 
embodiments, the immunogenic 
compositions comprise an adjuvant . . . .” 
Id., 6:23. 

24. The immunogenic 
composition of claim 23, wherein 
said at least one adjuvant is 
selected from the group consisting 
of aluminum, calcium phosphate, 
a liposome, an oil-in-water 
emulsion, and poly(D,L-lactide-
co-glycolide) (PLG) 
microparticles or nanoparticles. 

Pfizer-302 teaches that “the adjuvant 
is an aluminum-based adjuvant selected 
from the group consisting of aluminum 
phosphate, aluminum sulfate and 
aluminum hydroxide” Id., 6:23-25.  See 
also Id., 39:21-28. 
 

25. The immunogenic 
composition of claim 24, wherein 
said adjuvant is an aluminum 
adjuvant selected from the group 
consisting of aluminum 
phosphate, aluminum sulfate and 
aluminum hydroxide. 

Same as claim 24. 

26. The immunogenic 
composition of claim 23, wherein 

Pfizer-302 teaches that “[s]uitable 
adjuvants to enhance effectiveness of the 



U.S. Patent No. 9,492,559 
Petition for Inter Partes Review, IPR2018-00188 

35 
 

said at least one adjuvant is a 
CpG Oligonucleotide. 

composition include … (4)… 
oligonucleotides containing CpG motif(s)” 
Id., 39:21-40:24. 

27. The immunogenic 
composition of claim 1, wherein 
said immunogenic composition is 
formulated in liquid form. 

Pfizer-302 teaches that 
“[c]ompositions of the invention may be 
prepared in various forms, e.g., for injection 
either as liquid solutions or suspensions.”  
Id., 42:22-23. 

29. A container filled with 
the immunogenic composition of 
claim 1. 

Pfizer-302 teaches that 
“[c]ompositions may be presented in vials or 
other suitable storage containers . . . .” Id., 
43:17-19. 

 

30. A method of preventing, 
treating or ameliorating an infection, 
disease or condition associated with 
S. pneumoniae in a subject 
comprising administering to the 
subject an effective amount of the 
immunogenic composition of claim 
1. 

Pfizer-302 teaches that “the invention 
provides . . . a method for preventing, 
treating or ameliorating a disease or 
condition caused by pathogenic bacteria; and 
a method for reducing the severity of at least 
one symptom of an infection, disease or 
condition caused by pathogenic bacteria, in 
each case by administering to a subject an 
immunologically effective amount of an 
immunogenic composition.” Id., 77:7-14.   

 
Pfizer-302 further teaches that “[[i]n 

one embodiment, the infection, disease or 
condition is associated with S. pneumonia 
bacteria and the glycoconjugate comprises a 
Pn capsular polysaccharide.” Id., 7:3-4. 

31. A method of preventing 
an infection caused by S. 
pneumoniae in a subject comprising 
administering to the subject an 
effective amount of the 
immunogenic composition of claim 
1. 

Same as claim 30. 
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32. The method of claim 30, 
wherein the subject is a human 
being less than 2 years of age. 

Pfizer-302 teaches that “the dose is 
formulated for administration to an . . . 
infant (i.e., no more than one year old) 
human subject.” Id., 43:25-27. 

35. The method of claim 30, 
wherein the immunogenic 
composition is administered in a 
single dose schedule. 

Pfizer-302 teaches that “[a] syringe 
typically . . . contains a single dose of the 
preservative-containing immunogenic 
composition of the invention . . . .”  Id., 
43:19-21. 

36. The method of claim 30, 
wherein the immunogenic 
composition is administered in a 
multiple dose schedule. 

Pfizer-302 teaches that “[f]ollowing an 
initial vaccination, subjects can receive one 
or several booster immunizations adequately 
spaced.” Id. 39:19-20.  

37. A method of inducing an 
immune response to S. pneumoniae 
serotype 22F in a subject comprising 
the step of administering an 
effective amount of the 
immunogenic composition of 
claim 1. 

Pfizer-302 teaches that “the invention 
provides a method of inducing an immune 
response against a pathogenic bacteria, for 
example pneumococcal or meningococcal 
bacteria, comprising administering to a 
subject an immunologically effective 
amount of any of the immunogenic 
compositions described herein . . . .” Id., 
44:20-25. 

38. The immunogenic 
composition of claim 1, wherein at 
least 30% of the glycoconjugates 
have a Kd below or equal to 0.3 in 
a CL-4B column 

Pfizer-302 teaches that the 
glycoconjugates may be characterized by 
molecular size distribution (Kd) 
determined by Sepharose CL-4B column 
and in some embodiments, “the invention 
provides eTEC linked glycoconjugates 
having a molecular size distribution (Kd) of 
. . . >30%, >35%, >40%, >45%, >50%, 
>60%, >70%, >80%, or >90%” (Id., 16:27-
17:8), all of which are well within the 
threshold claimed in claim 38.   

39. The immunogenic 
composition of claim 1, wherein the 

Pfizer-302 teaches that “the conjugate 
comprises less than about 15% free 
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glycoconjugates comprise less than 
about 50% of free polysaccharide 
compared to a total amount of 
polysaccharide. 

polysaccharide relative to total 
polysaccharide . . . .” Id., 16:13-26. 

40. The immunogenic 
composition of claim 1, wherein a 
ratio of mM acetate per mM 
polysaccharide in the 
glycoconjugate to mM acetate per 
mM isolated polysaccharide is at 
least 0.6. 

Pfizer-302 teaches, among other 
things, the glycoconjugate comprising a 
saccharide with a degree of O-acetylation 
“greater than or equal to 70% (>70%).” 
(Id., 15:27-31.  Richards teaches that the 
native 22F polysaccharide has a degree of 
O-acetylation of approximately 80%.  Ex. 
1026, 9.  Thus, the glycoconjugate taught in 
Pfizer-302 has a ratio of O-acetylation level 
in the glycoconjugate to that in the isolated 
or activated polysaccharide of at least 
0.875,2 well above the threshold recited in 
claims 40 or 43.  .  

41. The immunogenic 
composition of claim 1, wherein 
said glycoconjugate is prepared 
using reductive amination. 

Claim 41 is a product-by-process 
claim and is analyzed for patentability in the 
same way as claim 1.  See claim 1.   

 
Additionally, Pfizer-302 teaches that 

“Pn-33F glycoconjugates were prepared 
using Reductive Amination . . . .” Ex. 1009, 

                                                 
2 0.7/0.8 = 0.875, assuming that the isolation or activation process does not remove 

the O-acetyl groups on the 22F polysaccharide.  If the isolation or activation 

process alters or removes the O-acetyl groups, the ratio of O-acetylation level in 

the relevant Pfizer-302 glycoconjugate to the O-acetylation level in the isolated or 

activated polysaccharide would be greater than 0.875 because the denominator 

would be less than 0.8.  Lees ¶182, FN12.   



U.S. Patent No. 9,492,559 
Petition for Inter Partes Review, IPR2018-00188 

38 
 

60:10-11. 

42. The immunogenic 
composition of claim 41, wherein 
said reductive amination comprises: 

Claim 42 is a product-by-process 
claim and is analyzed for patentability in the 
same way as claim 1.  See claim 1. 

 
 

(a) oxidation of the 
polysaccharide to form an activated 
polysaccharide and 

Even if the process is limiting, Pfizer-
302 teaches that “[t]his approach includes 
two steps. The first step is oxidation of 
polysaccharide to generate aldehyde 
functionality from vicinal diols.” Ex. 1009, 
60:12-61:1. 

(b) reduction of the activated 
polysaccharide and a carrier protein 
to form the glycoconjugate. 

Pfizer-302 teaches that “[t]he second 
step is to conjugate activated 
polysaccharide to the lysine (Lys) residues 
of CRM197.” Id., 22, ¶2. 
 

43. The immunogenic 
composition of claim 42, wherein 
the ratio of mM acetate per mM 
polysaccharide in the 
glycoconjugate to mM acetate per 
mM polysaccharide in the 
activated polysaccharide is at least 
0.6.” 

Same as claim 40.   

44. The immunogenic 
composition of claim 1, wherein the 
degree of conjugation of said 
glycoconjugate is between 2 and 
15. 

The ’559 patent states the “degree of 
conjugation” is typically measured by “the 
number of lysine residues in the carrier 
protein (e.g., CRM197) that become 
conjugated to the saccharide which can be 
characterized as a range of conjugated 
lysines”.  Ex. 1001, 26:35–39. 

 
Pfizer-302 teaches, among other 

things, glycoconjugates in which “the 
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CRM197 may comprise 4 to 16 lysine 
residues out of 39 covalently linked to 
saccharide” or “the CRM197 may comprise 2 
to 20 lysine residues out of 39 covalently 
linked to saccharide”.  Ex. 1009, 15:29–
16:1.   

45. The immunogenic 
composition of claim 1, wherein the 
polysaccharide has a molecular 
weight of between 10 kDa and 
2,000 kDa. 

Pfizer-302 teaches that “the . . . 
glycoconjugates of the present invention 
comprise a saccharide covalently conjugated 
to the carrier protein . . . wherein the 
saccharide has a molecular weight of 
between 10 kDa and 2,000 kDa” Id., 13:8-
10. 

 

Ground II: Claims 3-9, 19, 21, 28, 33, and 34 Are Obvious over Pfizer-
302 in View of GSK-711, Merck-086, GSK-531 and/or the 
General Knowledge in the Art 

i. Claims 3-9  

As discussed above, claims 3-9 are anticipated by Pfizer-302.  Alternatively, 

claims 3-9 are obvious over Pfizer-302 in view of GSK-711 (Ex. 1007), Merck-

086 (Ex. 1008) and the general knowledge in the art.  

Pfizer-302 teaches the specific 20 additional serotypes recited in claims 3-8.  

Ex. 1009, claim 50; Lees ¶141.  To the extent Pfizer argues that Pfizer-302 does 

not teach multivalent compositions containing the specific combinations of 

serotypes recited in claims 3-8 or the specific valents recited in claim 9, a POSA 

would have been motivated to make the multivalent compositions recited in claims 
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3-9 with a reasonable expectation-of-success in view of the teachings in Pfizer-

302, GSK-711, Merck-086 and the general knowledge in the art.  Lees ¶141. 

(1) There was a motivation to make multivalent 
vaccines against the emerging serotypes recited 
in claims 3 and 4 

As discussed in the State of the Art section and in the Lees Declaration, after 

the introduction of Prevnar®13, certain serotypes that were not included in 

Prevnar®13 became more epidemiologically prevalent.  See Sec. VII(4); Lees  

¶¶38, 144.  Those emerging serotypes included 22F as recited in claim 1, serotypes 

33F and 15B as recited in claim 3, and serotypes 12F, 10A, 11A and 8 as recited in 

claim 4.  Id.  Therefore, one would have been motivated to make multivalent 

vaccines against the emerging serotypes recited in claims 3 and 4.  Lees ¶144. 

(2) There was a motivation to combine emerging 
serotype 22F with serotypes from Prevnar® 
(PCV7), Synflorix® (PCV10), and Prevnar®13 
(PCV13) recited in claims 5-8 

The serotypes recited in claim 5—serotypes 4, 6B, 9V, 14, 18C, 19F and 

23F—are all included in Prevnar®, Synflorix® and Prevnar®13.  Ex. 1023, 2; Ex. 

1042, 1; Ex. 1024, 8; Ex. 1025, 23; Lees ¶¶145–48.  These are among the most 

successful pneumococcal glycoconjugate vaccines, and thus one would have been 

motivated to combine the valences recited in dependent claim 5 with the emerging 

22F serotype in independent claim 1.  Lees ¶¶146. 
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Similarly, the serotypes recited in claim 6—serotypes 1, 5 and 7F—were 

common to Synflorix® and Prevnar®13, and thus one would have been motivated 

to incorporate these serotypes as well.  Ex. 1024, 8; Ex. 1025, 23; Lees ¶147. 

Additionally, the serotypes recited in claims 7 and 8—serotypes 6A, 19A 

and 3—were found in Prevnar®13, and were also known to be included in Merck’s 

PCV-15 (V114) prior to the priority date of the ’559 patent.  Ex. 1025, 23; Ex. 

1029, 1; Lees ¶148. Thus, one would have been motivated to incorporate these 

serotypes as well.  Lees ¶148. 

(3) There was a reasonable expectation-of-success 
to make multivalent glycoconjugate vaccine 
compositions as recited in claims 3-9  

From PCV7 (Prevnar®) to PCV10 (Synflorix®) and to PCV13 

(Prevnar®13), vaccine manufactures had consistently succeeded in increasing the 

valences of pneumococcal glycoconjugate vaccines while maintaining the 

immunogenicity against all serotypes in the compositions.  Ex. 1029, 1–2, 6–7; Ex. 

1051, 1; Ex. 1052, 1; Ex. 1036, 10; Lees ¶149.  In particular, Pfizer admitted that it 

had previously solved the issue of high valency with single carrier CRM197 in 

Prevnar®13.  Ex. 1059, 10:25–29; see also IPR2017-01215, paper 8 at 28–36 

(PTAB July 25, 2017.); Lees ¶150.  In the ’559 patent, Pfizer used the same single 

carrier protein CRM197 to generate multivalent compositions.  See Sec. XI(4); Lees 

¶150. 
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Merck also successfully developed its PCV15 product MK-114 by adding 

serotypes 22F and 33F to PCV13 (Prevnar®13) without undermining the immune 

response induced against other serotypes in the product.  Ex. 1029, 1–2, 6–7; Ex. 

1008, 12–16, Example 4; Lees ¶¶151–152. 

Additionally, GSK-711 demonstrated that adding 22F and 19A conjugates to 

an 11-valent composition (serotypes 1, 3, 4, 5, 6B, 7F, 9V, 14, 18C, 19F, and 23F, 

the same serotypes included in Synflorix® with the addition of serotype 3) does 

not negatively impact the immune response induced against other polysaccharides 

in the composition.  Ex. 1007, 68–73, Examples 8–10, Tables 15–17; Lees ¶153.  

An immune response was shown against all serotypes.  Id. 

Therefore, a POSA would have had a reasonable expectation of continued 

success in combining a 22F conjugate with those serotypes recited in claims 3–8 

and as PCV valence approached 20 as recited in claim 9.  Lees ¶154. 

ii. Claim 19 

Claim 19 recites that each dose of the immunogenic composition in claim 1 

comprises 10 μg to 150 μg of carrier protein.  Ex. 1001, 142:46–48.  While Pfizer-

032 does not specifically disclose this specific dose range of carrier protein, this is 

a common dose range for the carrier protein in PCV products.  Lees ¶155.   
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For example, each dose of Prevnar®13 includes 32 µg of carrier protein and 

Synflorix® includes approximately 17-32 µg of carrier proteins in total.  Ex. 1045, 

5; Ex. 1024, 13–14; Ex. 1044, 2; Lees ¶155.   

More specifically, the clinical formulations of Merck’s PCV-15 (which 

contains a 22F glycoconjugate) contain approximately 32 µg of total carrier protein 

per dose.  Ex. 1008, 12, Table 1; Lees ¶158. 

Therefore, claim 19 is not inventive.   

iii. Claim 21 

Claim 21 depends from claim 20 and specifies that the antigen may be 

selected from diphtheria toxoid (D), tetanus toxoid (T), pertussis antigen (P), 

acellular pertussis antigen (Pa), hepatitis B virus (HBV) surface antigen (HBsAg), 

hepatitis A virus (HAV) antigen, conjugated Haemophilus influenzae type b 

capsular saccharide (Hib), and inactivated poliovirus vaccine (IPV) antigen.  

Ex.1001, 142:52–59.  

Although Pfizer-302 does not specifically teach the combination recited in 

claim 21, it would have been obvious for a POSA to make such a combination 

vaccine in view of Pfizer-302, GSK-531 and the general knowledge in the art.  

Lees ¶161. 

First, it was known well before Pfizer’s filing date that combination vaccines 

are desirable because they provide broad coverage and reduce the number of 
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vaccine injections that need to be administered to infants, among other benefits.  

Ex. 1081, 2; Lees ¶162.   

GSK-531 specifically teaches that its disclosed pneumococcal 

glycoconjugates (including a 22F glycoconjugate) can be mixed with other 

antigens, including those specifically recited in claim 21, such as diphtheria toxoid 

(DT), tetanus toxoid (TT), and pertussis components such as detoxified Pertussis 

toxoid (PT) and filamentous haemagglutinin (FHA) with optional pertactin (PRN) 

and/or agglutinin 1 +2, and Hepatitis B surface antigen (HepB).  Ex. 1014, 20:25–

31; Lees ¶163.   

Furthermore, before Pfizer’s filing date, various combination vaccines had 

been successfully licensed to provide broad coverage including Infanrix®-hexa 

(DTPa, HBV, IPV and Hib), Tritanrix® (which contains a whole cell pertussis 

component and HepB surface antigen), various tetravalent meningococcal 

conjugate vaccines comprising serogroups A, C, W, and Y manufactured by 

Sanofi-Pasteur, Novartis, and GSK. Ex. 1037, 2, Table 1; Lees ¶164.  In addition, 

combination of 9-valent PVC with TETRAMUNE (diphtheria toxoid, tetanus 

toxoid, whole cell pertussis, and CRM197-conjugated Haemophilus influenzae type 

B oligosaccharide) and a combination CRM197-conjugated pneumococcal-

meningococcal C vaccine were shown to be safe and immunogenic in human 

patients.  Ex. 1082, 1; Ex. 1083, Abstract; Lees ¶164. 
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Moreover, Pfizer did not provide any data in the ’559 patent regarding the 

combination vaccines including those recited in claim 21.  Lees ¶166.  In fact, 

Pfizer discloses nothing more than what was already known in the prior art.  Id. 

Therefore, the combination vaccine recited in claim 21 is not inventive.   

iv. Claim 28 

Claim 28 depends from claim 1 and recites that “said immunogenic 

composition is formulated in a lyophilized form”.  Ex. 1001, 143:17–19.   

Although Pfizer-302 does not specifically teach a lyophilized formulation, 

conjugate vaccines had been formulated in lyophilized form well before Pfizer’s 

filing date.  E.g., Ex. 1045, 5–6 (Prevnar®13 provided as a liquid preparation); Ex. 

1024, 13, 15 (Synflorix® provided as a liquid preparation); see also Lees ¶168.  

More specifically, GSK-711 teaches that a vaccine composition containing a 22F 

glycoconjugate may be stored in solution or lyophilized.  Ex. 1007, 40:13; Lees 

¶168.  The WHO guidelines specifically suggest that pneumococcal 

glycoconjugate vaccines may be formulated in lyophilized form.  Ex. 1019, 123; 

Lees ¶168.   

Therefore, claim 28 is not inventive. 

v. Claims 33 and 34 
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Claim 33 depends from claim 30 (which depends from claim 1) and 

specifically calls out treatment “a human adult 50 years of age or older.”  Ex. 1001, 

143:33–34.   

Claim 34 depends from claim 30 (which depends from claim 1) and 

specifically calls out treatment of “an immunocompromised human”.  Ex. 1001, 

143:35–36.  

Although Pfizer-302 does not specifically teach treating a human adult 50 

years of age or older or an immunocompromised human, it would have been 

obvious to a POSA.  Lees ¶171.  For example, GSK-711 teaches that vaccines 

containing a 22F glycoconjugate may be administered in a safe and effective 

amount to elicit an immune response in the elderly population over the age of 50, 

55 or 60.  Ex. 1007, 42, lines 21-35; Lees ¶171.  Furthermore, GSK-711 

specifically demonstrates that administering a 13-valent vaccine containing a 22F 

glycoconjugate to elderly C57BI mice induced an immune response to 22F and all 

other serotypes.  Ex. 1007, 68–70, Examples 8; Lees ¶171.  

Moreover, as discussed in the State of the Art section, glycoconjugate 

vaccines were developed to overcome limitations of polysaccharide-only vaccines 

and induce an immune response when administered to patient populations under 

the age of 2, the elderly and other immunocompromised patients.  See Sec. VI(2); 

Lees ¶172.  Prevnar®13 is indicated for active immunization in adults 50 years of 
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age and older.  Ex. 1025, 1; Lees ¶172.   In Canada, Prevnar®13 was 

recommended by the National Advisory Committee on Immunization for use in 

immunocompromised patients, such as hematopoietic stem cell transplant 

recipients or HIV-positive patients.  Ex. 1084, 19; Lees ¶172. 

Therefore, claims 33 and 34 are obvious.   

Ground III. Claims 1, 3-14, 16-18, 20-32, 35-37, 39, 41-42, and 45 Are 
Anticipated by Pfizer-099 

Claims 1, 3-8, 10-18, 20-32, 35-37, 39, 41-42, and 45 are anticipated by 

Pfizer-099 because Pfizer-099 teaches or suggests each and every limitation recited 

in each of the above claims.  To facilitate the Board’s review, Petitioner provides 

the below chart to clearly identify the relevant teachings in Pfizer-099 

corresponding to each limitations of the claims.  See also Lees ¶174, pp. 88–97 

(claim chart showing anticipation by Pfizer-099 of claims 1, 3-14, 16-18, 20-32, 

35-37, 39, 41-42, and 45 as explained by Dr. Lees). 

CLAIMS OF THE ’559 PATENT TEACHINGS IN PFIZER-099 (Ex. 1010) 

1. An immunogenic 
composition comprising 

For the same reasons stated in claim 1 
with respect to Pfizer-302, the term 
“immunogenic” in the preamble should not 
be limiting.  See claim 1 in connection with 
Pfizer-302. 

 
In any event, Pfizer-099 teaches “an 

immunogenic composition comprising any 
of the glycoconjugates disclosed herein,” 
which includes a 22F glycoconjugate.  Ex. 
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1010, 8, ¶3. 
 
“As used herein, ‘immunogenic’ 

means an ability of an antigen … such as 
… a glycoconjugate or immunogenic 
composition comprising the antigen, to 
elicit an immune response in a host …” 
Id., 27, ¶6.  
 

a Streptococcus pneumoniae 
serotype 22F glycoconjugate 
[comprising] an isolated capsular 
polysaccharide from S. 
pneumoniae serotype 22F and a 
carrier protein 

Pfizer-099 teaches that “the … 
antigen comprises a glycoconjugate of a 
capsular polysaccharide selected from 
Pn-serotypes… 22F… capsular 
polysaccharides.” Id., 8, ¶3.   

 
It also teaches “any glycoconjugate 

containing an antigen or antigenic 
determinant (i.e., epitope) of a bacterial 
capsular polysaccharide conjugated to a 
carrier molecule that can be used to elicit 
an immune response.” Id., 27, ¶7; also see 
Id., 21, ¶4. 

wherein the glycoconjugate 
has a molecular weight of between 
1000 kDa and 12,500 kDa 

Pfizer-099 teaches that “[i]n one 
embodiment, the glycoconjugate has a 
molecular weight of between about 1,000 
kDa and about 3,000 kDa” (Id., 15, ¶3), 
which falls entirely within the claimed 
range.  

and wherein a ratio (w/w) of 
the polysaccharide to the carrier 
protein is between 0.4 and 2. 

Pfizer-099 teaches that “[i]n … 
embodiments, … and the saccharide : 
carrier protein ratio (w/w) is between 1.1 
and 1.7” (Id., 17, ¶3), which falls entirely 
within the claimed range. 

 

3. The immunogenic 
composition of claim 1, wherein the 

Pfizer-099 teaches that “immunogenic 
compositions comprise an additional 



U.S. Patent No. 9,492,559 
Petition for Inter Partes Review, IPR2018-00188 

49 
 

composition further comprises a S. 
pneumoniae serotype 15B 
glycoconjugate and a S. 
pneumoniae serotype 33F 
glycoconjugate. 

antigen” and that “the additional antigen 
comprises a glycoconjugate of a capsular 
polysaccharide selected from Pn-
serotypes . . . 15B . . . capsular 
polysaccharides.” Id., 10, ¶2.  

 
Pfizer-099 further teaches that “the 

present disclosure provides a composition 
comprising Pn-serotype . . . 33F 
conjugated to a carrier protein . . . .” Id., 
10, ¶1. 

4. The immunogenic 
composition of claim 3, wherein the 
composition further comprises a S. 
pneumoniae serotype 12F 
glycoconjugate, a S. pneumoniae 
serotype 10A glycoconjugate, a S. 
pneumoniae serotype 11A 
glycoconjugate and a S. 
pneumoniae serotype 8 
glycoconjugate. 

Pfizer-099 teaches “an immunogenic 
composition comprising Pn-serotype 12F 
conjugated to a carrier protein”.  Id., 9 ¶5.  
It also teaches “immunogenic compositions 
comprise an additional antigen” and that 
“the additional antigen comprises a 
glycoconjugate of a capsular 
polysaccharide selected from Pn-
serotypes . . . 8, . . . 11A . . . [and] 22F 
capsular polysaccharides.” Id., 10, ¶2.  

 
Pfizer-099 further teaches that “the 

present disclosure provides a composition 
comprising Pn-serotype . . . 10A . . . 
conjugated to a carrier protein…” Id., 10, 
¶1. 
 

5. The immunogenic 
composition of claim 1 further 
comprising glycoconjugates from S. 
pneumoniae serotypes 4, 6B, 9V, 
14, 18C, 19F and 23F. 

Pfizer-099 teaches that “immunogenic 
compositions comprise an additional 
antigen” and that “the additional antigen 
comprises a glycoconjugate of a capsular 
polysaccharide selected from Pn-serotypes . 
. . 4, . . . 6B, . . . 9V, . . . 14, . . . 18C, . . . 
19F, 22F, . . . and 23F capsular 
polysaccharides.” Id., 10, ¶2. 
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6. The immunogenic 
composition of claim 1 further 
comprising glycoconjugates from S. 
pneumoniae serotypes 1, 5 and 7F. 

Pfizer-099 teaches that “immunogenic 
compositions comprise an additional 
antigen” and that “the additional antigen 
comprises a glycoconjugate of a capsular 
polysaccharide selected from Pn-
serotypes 1, . . . 5, . . 7F . . .[and] 22F 
capsular polysaccharides.” Id., 10, ¶2. 

7. The immunogenic 
composition of claim 1 further 
comprising glycoconjugates from S. 
pneumoniae serotypes 6A and 
19A. 

Pfizer-099 teaches that “immunogenic 
compositions comprise an additional 
antigen” and that “the additional antigen 
comprises a glycoconjugate of a capsular 
polysaccharide selected from Pn-serotypes . 
. . 6A, . . . 19A . . .[and] 22F capsular 
polysaccharides.” Id., 10, ¶2. 

8. The immunogenic 
composition of claim 1 further 
comprising at least one 
glycoconjugate from S. pneumoniae 
serotype 3. 

Pfizer-099 teaches that “the present 
disclosure provides a composition 
comprising Pn-serotype 3 . . . [and] 22F 
conjugated to a carrier protein…” Id., 10, 
¶1. 

9. The immunogenic 
composition of claim 1, wherein the 
immunogenic composition is an 8, 
9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 
19 or 20-valent pneumococcal 
conjugate composition 

Pfizer-099 teaches up to 18 valent 
immunogenic compositions.  Id., 16:18-21, 
claim 82.   

10. The immunogenic 
composition of claim 1, wherein the 
carrier protein is selected from 
the group consisting of DT 
(Diphtheria toxin), TT (tetanus 
toxoid), CRM197, other DT 
mutants, PD (Haemophilus 
influenzae protein D), and 
immunologically functional 
equivalents thereof. 

Pfizer-099 teaches that “the carrier 
protein in the compositions disclosed above 
is a toxin from tetanus, diphtheria . . .” 
and that “[i]n a further aspect, the carrier 
protein is CRM197.”  Id., 10, ¶1. 
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11. The immunogenic 
composition of claim 1, wherein 
said immunogenic composition 
further comprises a buffer, a salt, a 
divalent cation, a non-ionic 
detergent, a cryoprotectant, an 
anti-oxidant, or a combination 
thereof. 

Pfizer-099 teaches that “the 
immunogenic compositions of the 
disclosure further comprise at least one of 
an adjuvant, a buffer, a cryoprotectant, a 
salt, a divalent cation, a non-ionic 
detergent…”  Id., 31, ¶3. 

12. The immunogenic 
composition of claim 11, wherein 
the composition further comprises a 
buffer. 

Same as claim 11. 

13. The immunogenic 
composition of claim 12, wherein 
the buffer is phosphate, succinate, 
histidine or citrate. 

Pfizer-099 states that “a formulation 
of the disclosure . . . comprises one or more 
physiologically acceptable buffers selected 
from, but not limited to, Tris 
(trimethamine), phosphate, acetate, 
borate, citrate, glycine, histidine and 
succinate.” Id., 35, ¶2. 

14. A syringe filled with the 
immunogenic composition of claim 
1. 

Pfizer-099 teaches that 
“[c]ompositions may be presented in . . . 
pre-filled delivery devices, e.g., single or 
multiple component syringes . . . .”  Id., 38, 
¶4. 

16. The immunogenic 
composition of claim 10, wherein 
said carrier protein is CRM197. 

Pfizer-099 teaches that “[i]n a further 
aspect, the carrier protein is CRM197.”  Id., 
10, ¶1. 

17. The immunogenic 
composition of claim 16, wherein 
said polysaccharide is individually 
conjugated to CRM197. 

Pfizer-099 further teaches that “each 
capsular polysaccharide is separately 
conjugated to a carrier protein to form a 
glycoconjugate.”  Id., 15, ¶2. 

18. The immunogenic 
composition of claim 1, wherein 
each dose of said immunogenic 

Pfizer-099 teaches that “each dose 
will comprise 0.1 to 100 µg of 
polysaccharide . . . .”  Id., 30, ¶1. 
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composition comprises 0.1 μg to 
100 μg of the polysaccharide. 

20. The immunogenic 
composition of claim 1, wherein 
said immunogenic composition 
further comprises an antigen from 
other pathogens 

Pfizer-099 teaches that “[i]n [an] 
aspect, the additional antigen comprises a 
protein antigen or a glycoconjugate of a 
capsular polysaccharide derived from N. 
meningitides” and that in another aspect, 
“the additional antigen comprises a 
glycoconjugate of a capsular 
polysaccharide derived from Group B 
Streptococcus (GBS).” Id., 8, ¶3. 

21. The immunogenic 
composition of claim 20, wherein 
said antigen is selected from the 
group consisting of a diphtheria 
toxoid (D), a tetanus toxoid (T), a 
pertussis antigen (P), an acellular 
pertussis antigen (Pa), a hepatitis 
B virus (HBV) surface antigen 
(HBsAg), a hepatitis A virus 
(HAV) antigen, a conjugated 
Haemophilus influenzae type b 
capsular saccharide (Hib), and an 
inactivated poliovirus vaccine 
(IPV) antigen. 

Pfizer-099 further teaches that 
“[p]rotein carriers for the antigens can be 
toxins, toxoids or any mutant cross-reactive 
material (CRM) of the toxin from tetanus, 
diphtheria, pertussis . . . .”  Id., 22, ¶1. 

22. The immunogenic 
composition of claim 1, wherein 
said immunogenic composition 
further comprises a conjugated N. 
meningitidis serogroup A capsular 
saccharide (MenA), a conjugated 
N. meningitidis serogroup W135 
capsular saccharide (MenW135), 
a conjugated N. meningitidis 
serogroup Y capsular saccharide 
(MenY), or a conjugated N. 

Pfizer-099 teaches that “the additional 
antigen comprises a protein antigen or a 
glycoconjugate of a capsular polysaccharide 
derived from N. meningitides” and that “the 
additional antigen comprises a 
glycoconjugate of a capsular 
polysaccharide selected from serotypes A, 
C, W135 and Y capsular 
polysaccharides” Id., 8, ¶3. 
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meningitidis serogroup C capsular 
saccharide (MenC). 

23. The immunogenic 
composition of claim 1, wherein 
said immunogenic composition 
further comprise at least one 
adjuvant. 

Pfizer-099 teaches that the disclosed 
immunogenic compositions may further 
comprise an adjuvant.  Id., 9, ¶2. 

24. The immunogenic 
composition of claim 23, wherein 
said at least one adjuvant is 
selected from the group consisting 
of aluminum, calcium phosphate, 
a liposome, an oil-in-water 
emulsion, and poly(D,L-lactide-
co-glycolide) (PLG) 
microparticles or nanoparticles. 

Pfizer-099 teaches that “the 
aluminum-based adjuvant is selected 
from the group consisting of aluminum 
phosphate, aluminum sulfate, and 
aluminum hydroxide . . . .”  Id., 9, ¶2.   

 
Pfizer-099 also teaches that suitable 

adjuvants may further include oil-in-water 
emulsions.  Id., 32, ¶¶2-3. 

25. The immunogenic 
composition of claim 24, wherein 
said adjuvant is an aluminum 
adjuvant selected from the group 
consisting of aluminum 
phosphate, aluminum sulfate and 
aluminum hydroxide. 

Same as claim 24. 

26. The immunogenic 
composition of claim 23, wherein 
said at least one adjuvant is a CpG 
Oligonucleotide. 

Pfizer-099 teaches that suitable 
adjuvants may further include 
oligonucleotides containing a CpG motif. 
Id., 32, ¶¶2-3. 

27. The immunogenic 
composition of claim 1, wherein 
said immunogenic composition is 
formulated in liquid form. 

Pfizer-099 teaches that 
“[c]ompositions of the disclosure may be 
lyophilized or in aqueous form, i.e. 
solutions or suspensions.”  Id., 37-38. 

28. The immunogenic 
composition of claim 1, wherein 
said immunogenic composition is 

Same as claim 27. 
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formulated in a lyophilized form. 

29. A container filled with 
the immunogenic composition of 
claim 1. 

Pfizer-099 teaches that 
“[c]ompositions may be presented in vials 
or other suitable storage containers …” 
Id., 38, ¶¶3-4. 

30. A method of preventing, 
treating or ameliorating an infection, 
disease or condition associated with 
S. pneumoniae in a subject 
comprising administering to the 
subject an effective amount of the 
immunogenic composition of claim 
1. 

Pfizer-099 teaches that “a method of 
preventing, treating or ameliorating a 
bacterial infection, disease or condition in 
a subject, comprising administering to 
the subject an immunologically effective 
amount of any of the immunogenic 
compositions disclosed herein [which 
includes a 22F glycoconjugate]. In one 
aspect, the infection, disease or condition 
is associated with S. pneumoniae 
bacteria.” Id., 9, ¶3. 

31. A method of preventing 
an infection caused by S. 
pneumoniae in a subject comprising 
administering to the subject an 
effective amount of the 
immunogenic composition of claim 
1. 

Same as claim 30.  In addition, Pfizer-
099 teaches “a method of preventing 
infection with S. pneumoniae ... comprising 
administering to a subject an immunogenic 
amount of any of the immunogenic 
compositions described herein …” Id., 40, 
¶2. 

32. The method of claim 30, 
wherein the subject is a human 
being less than 2 years of age. 

Pfizer-099 teaches that “the dose is 
formulated for administration to an … 
infant (i.e., no more than one year old) 
human subject.” Id., 39, ¶1. 

35. The method of claim 30, 
wherein the immunogenic 
composition is administered in a 
single dose schedule. 

Pfizer-099 teaches that 
“pneumococcal conjugates are … 
formulated into a single dosage 
formulation …”  Id., 15, ¶2. 

36. The method of claim 30, 
wherein the immunogenic 
composition is administered in a 

Pfizer-099 teaches that “[f]ollowing 
an initial vaccination, subjects can receive 
one or several booster immunizations 
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multiple dose schedule. adequately spaced.” Id., 36, ¶2. 

37. A method of inducing an 
immune response to S. pneumoniae 
serotype 22F in a subject comprising 
the step of administering an 
effective amount of the 
immunogenic composition of claim 
1. 

Pfizer-099 teaches “a method of 
inducing an immune response in a subject, 
comprising administering to the subject an 
immunologically effective amount of an 
immunogenic composition of the 
disclosure as described herein.” Id., 19, 
¶7. 

39. The immunogenic 
composition of claim 1, wherein the 
glycoconjugates comprise less 
than about 50% of free 
polysaccharide compared to a 
total amount of polysaccharide. 

Pfizer-099 teaches that “the 
conjugate comprises less than about 45% 
free polysaccharide relative to total 
polysaccharide.” Id., 16, ¶4. 

41. The immunogenic 
composition of claim 1, wherein 
said glycoconjugate is prepared 
using reductive amination. 

Claim 41 is a product-by-process 
claim and is analyzed for patentability in the 
same way as claim 1.   

 
Additionally, Pfizer-099 specifically 

discloses reductive amination.  Id., 23, ¶1. 

42. The immunogenic 
composition of claim 41, wherein 
said reductive amination comprises: 

Same as claim 41. 

(a) oxidation of the 
polysaccharide to form an activated 
polysaccharide and 

Even if the steps are limiting, Pfizer-
099 teaches that “[r]eductive amination 
typically involves the use of sodium or 
potassium periodate or periodic acid in 
order to selectively oxidize vicinal -OH 
groups into active aldehyde groups.” Id., 
23, ¶1.   

(b) reduction of the activated 
polysaccharide and a carrier protein 
to form the glycoconjugate. 

Pfizer-099 teaches that “the reaction 
between the resulting carbonyl group of the 
polysaccharide and the amino group of the 
carrier protein can form corresponding 
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Schiffs’ base, which can then be selectively 
reduced in the presence of sodium 
cyanoborohydride (NaCNBH3) to a very 
stable saturated carbon-nitrogen bond.” 
Id., 23, ¶2. 

45. The immunogenic 
composition of claim 1, wherein the 
polysaccharide has a molecular 
weight of between 10 kDa and 
2,000 kDa. 

Pfizer-099 teaches that “the capsular 
polysaccharide has a molecular weight of 
between 10 kDa and 2,000 kDa…” Id., 16, 
¶3. 

 

Ground IV. Claims 2, 3-9, 15, 19, 33, 34, 38, 40, 43, and 44 are Obvious 
over Pfizer-099 in View of GSK-711, Merck-086, GSK-531, 
Lees-2008, PVP-2013, Pfizer-605, Hsieh-2000 and/or the 
General Knowledge in the Art 

i. Claims 2, 40 and 43 

Claims 2, 40 and 43 are directed to O-acetylation levels.  Ex. 1001, 141:35–

37, 144:15–18, 144:27–30.  Specifically, claim 2 depends from claim 1 and 

requires that “the glycoconjugate comprises at least 0.1 mM acetate per mM 

polysaccharide.”   

Claim 40 depends from claim 1 and requires that “a ratio of mM acetate per 

mM polysaccharide in the glycoconjugate to mM acetate per mM isolated 

polysaccharide is at least 0.6.”   

Claim 43 depends from claim 42 (which pertains to activating the 

polysaccharide as part of the reductive amination method of glycoconjugate 

synthesis) and requires that “a ratio of mM acetate per mM polysaccharide in the 
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glycoconjugate to mM acetate per mM polysaccharide in the activated 

polysaccharide is at least 0.6.”   

Restated, claim 2 recites a minimum required threshold O-acetylation level 

in the 22F glycoconjugate; claim 40 recites a minimum threshold ratio of O-

acetylation level in the 22F glycoconjugate as compared to that in the isolated 

polysaccharide; and claim 43 recites a minimum threshold ratio of O-acetylation 

level in the 22F glycoconjugate as compared to that in the activated 

polysaccharide.  Lees ¶177.   

Although Pfizer-099 does not specifically teach the threshold O-acetylation 

level recited in claim 2 and the threshold ratios recited in claims 40 and 43, it 

would have been obvious to a POSA for the reasons enumerated below. 

(1) There was clear motivation to meet the 
threshold O-acetylation level and ratios recited 
in claims 2, 40 and 43 before Pfizer’s filing date 

Lees-2008 establishes that O-acetyl groups on polysaccharides were 

considered desired epitopes at the time of Pfizer’s filing.  Ex. 1011, 5, 7; Lees 

¶178.  Specifically, it was known that O-acetyl groups could be important for 

immunogenicity.  Id.  Therefore, it was desirable for a POSA to preserve the O-

acetylation level found on native 22F polysaccharide during a glycoconjugation 

process.  Lees ¶179.   
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It was also known that in the native 22F polysaccharide, O-acetyl groups are 

present in approximately 80% (i.e., 0.80) of the repeating units of the 

polysaccharide.  Lees ¶178; Ex. 1026, 9.  This equals to 0.8 mM acetate per mM of 

polysaccharide repeating unit.  Id.  Therefore, a POSA would strive to preserve O-

acetylation to be as close to the level on the native 22F polysaccharide as possible, 

which is well above the claimed threshold level in claim 2.  Lees ¶179; Ex. 1011, 

5, 7. 

Additionally, PVP-2013, which is a revised version of “Minimum 

Requirements for Biological Products” (“MRBP”) published by the Japanese 

National Institute of Infectious Diseases (“NIID”), indicates that for 22F 

polysaccharides, the permitted O-acetylation level by NIID is “0.5–1.5” mM 

acetate per mM polysaccharide unit, which again is well above the threshold in 

claim 2.  Ex. 1012, 3, 4; Lees ¶180.   

Therefore, Lees-2008 and/or PVP-2013 clearly establish a motivation to 

meet the threshold recited in claim 2.  Lees ¶181.   

In addition, the permitted minimum O-acetylation level of 0.5 stated in PVP-

2013 also indicates that the permitted minimum ratio of O-acetylation level in the 

glycoconjugate to that in the isolated or activated polysaccharide is at least 0.625, 

thus establishing a motivation to meet that 0.6 threshold in claims 40 and 43.  Lees 

¶¶182-83.  
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(2) There was a reasonable expectation-of-success 
to achieve the threshold O-acetylation as 
required by claims 2, 40 and 43 

Before Pfizer’s filing date, a POSA would have known that such thresholds 

could be achieved by using conjugation conditions that do not alter or remove the 

O-acetyl groups present on the native 22F polysaccharide.  Lees ¶184.  It was 

known at the time that protic solvents such as water are required to alter or remove 

O-acetyl groups on polysaccharides by donating protons.  Id. ¶185.  Thus “aprotic” 

solvents such as DMSO (which cannot donate protons) were used instead in the 

reductive amination process so as to avoid potential loss of O-acetyl groups.  Ex. 

1011, 5, 7, 9; Lees ¶185.  Pfizer had already used such an approach (i.e., reductive 

amination in DMSO) in its earlier Pfizer-605 patent to prepare glycoconjugates and 

preserve O-acetyl groups on the native polysaccharide.  Ex. 1013, Examples 2, 4, 

6, 8, 10, 12, 14, 17; Lees ¶185. 

Therefore, a POSA would have been motivated to modify the conjugation 

process disclosed in Pfizer-099 to use reductive amination in DMSO as disclosed 

in Pfizer-605 and would have had a reasonable expectation that such a modified 

conjugation process would successfully preserve the O-acetylation level on the 

native 22F polysaccharide, which is well above the minimum threshold recited in 

claim 2, 40, and 43.  Lees ¶186. 

ii. Claims 3-9  
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As discussed above, claims 3-9 are anticipated by Pfizer-099.  Alternatively, 

claims 3-9 are obvious over Pfizer-099 in view of GSK-711, Merck-086 and the 

general knowledge in the art for the same reasons as explained in connection with 

Pfizer-302 above.  See Sec. XII, Ground II(i), claims 3-9. 

iii. Claim 15 

Claim 15 depends from claim 14 (which recited a syringe) and further 

specifies that the syringe is siliconized or made of glass. 

Although Pfizer-099 does not specifically teach a siliconized or glass 

syringe, such a syringe had been routinely used before Pfizer’s filing date.  For 

example, pre-filled glass syringes were used for Prevnar®13 and Synflorix® for 

intramuscular injection before the filing date.  Ex. 1045, 5–6; Ex. 1024, 8, 14; Lees 

¶189.  Therefore, claim 15 is not inventive.  Id. 

iv. Claim 19 

Claim 19 recites that each dose of the immunogenic composition in claim 1 

comprises 10 μg to 150 μg of carrier protein.  Ex. 1001, 142:46–48.  While Pfizer-

099 does not specifically disclose this specific dose range of carrier protein, it 

would have been obvious for a POSA to use the claimed dose range in claim 19 for 

the same reasons provided in connection with Pfizer-302 above.  See Sec. XII, 

Ground II(ii), claim 19. 

v. Claims 33 and 34 



U.S. Patent No. 9,492,559 
Petition for Inter Partes Review, IPR2018-00188 

61 
 

Claims 33 and 34 are obvious for the same reasons provided in connection 

with Pfizer-302 above.  See Sec. XII, Ground II(v), claims 33 and 34. 

vi. Claim 38 

Claim 38 depends from claim 1 and specifies that at least 30% of the 

glycoconjugates in the claimed composition have a Kd below or equal to 0.3 in a 

CL-4B column.  Ex. 1001, 144:7–9. 

Although Pfizer-099 does not specifically teach this limitation, the 

percentage of glycoconjugates with specific distribution coefficient (Kd) value was 

routinely used as a measure of size distribution at Pfizer’s filing date.  Lees ¶¶65-

68, 193.  In particular, it was well known that a percent value of glycoconjugates 

with a Kd value equal to or less than 0.3 in a CL-4B column reflects the percentage 

of high molecular weight fraction of the glycoconjugate.  Lees ¶¶61, 221; Ex. 

1015, 6; Lees ¶193. 

Furthermore, Pfizer-605 characterizes 19A-CRM197 glycoconjugates using 

CL-4B column and specifically teaches that a preferred value for conjugate 

molecular size is about 70% 0.3 Kd in a CL-4B column, which is well above the 

recited limitation of “at least 30%” in claim 38.  Ex.1013, 36–37, Table 7; Lees 

¶194.  Pfizer-605 further describes optimization of conjugation protocols using 

lyophilization, which is similar to what was used in the ’559 patent, to achieve the 

desired percentage of conjugate size 0.3 Kd in a CL-4B column.  Id. 
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Therefore, a POSA would have had the motivation to optimize the 

glycoconjugation process of Pfizer-099 according to what’s taught in Pfizer-605 to 

achieve the threshold recited in Claim 38 and would also have had a reasonable 

expectation-of-success.  Lees ¶195. 

vii. Claim 44 

Claim 44 depends from claim 1 and requires that “the degree of conjugation 

of said glycoconjugate is between 2 and 15”.  Ex. 1001, 144:31–33.   

The ’559 patent teaches that the “degree of conjugation” is typically 

measured by “the number of lysine residues in the carrier protein (e.g., CRM197) 

that become conjugated to the saccharide which can be characterized as a range of 

conjugated lysines.”  Ex. 1001, 26:35–39; Lees ¶197.   

While Pfizer-099 does not specifically characterize the degree of 

conjugation, the degree of conjugation recited in claim 44 had already been 

achieved in many glycoconjugates before Pfizer’s filing date.  Lees ¶198.  For 

example, Hsieh-2000 characterized saccharide-CRM197 conjugates included in Hib, 

pneumococcal and meningococcal vaccines successfully developed by Wyeth and 

observed that the formulation of the covalent bonds between lysines and 

polysaccharides has been “consistent in the range of 6-9” (Ex. 1015, 2, 8; Lees 

¶198), which falls entirely within the range of 2 to 15 as claimed in claim 44.  Lees 

¶199.  Thus, claim 44 is not inventive.  Lees ¶200. 
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XIV. PFIZER-099 AND PFIZER-302 SHOULD NOT BE DISQUALIFIED 
UNDER 35 U.S.C § 102(b)(1)(A) AT THIS STAGE 

Pfizer-099 and Pfizer-302 were published within 1 year before the effective 

filing date of the ’559 patent, January 15, 2015, so one or both of them may be 

disqualified as prior art if the relevant disclosure in Pfizer-302 or Pfizer-099 relied 

on in this Petition was made by or obtained from a joint inventor of the ’559 

patent.  See the AIA 35 U.S.C. §102(b)(1)(A) Exception.  However, for the reasons 

set forth below, Pfizer-302 or Pfizer-099 should not be disqualified merely because 

there is some overlap of named “inventors” at the pre-institution stage.   

The Board should be wary of the inventorship overlap especially in view of 

the large number of “inventors” named in the ’559 Patent.  The ’559 patent lists the 

same eleven (11) individuals as “co-inventors” as in the originally filed 

application, five of whom are not listed on Pfizer-302 or Pfizer-099.3  However, 

the original claims encompass seven (7) serotypes: 15B, 22F, 33F, 12F, 10A, 11A 

and 8.  Ex. 1004, 148.  In response to a Restriction Requirement, Pfizer elected 

serotype 22F and deleted the other 6 serotypes.  Id., 17.  Yet, despite narrowing the 

scope of the claims significantly from 7 originally filed serotypes to 1 specific 

serotype (22F), no inventorship corrections were made and the same 11 inventors 

                                                 
3 Pfizer-302 and Pfizer-099 each list four (4) individuals as co-inventors.   
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remained on the issued patent.  Thus, the accuracy of the inventorship is highly 

questionable.  Moreover, as argued above, all of the claims recite standard features 

of a 22F glycoconjugate and conventional methods of making and using the same.  

It is puzzling what each of the 11 “inventors’” contributions could be.   

Furthermore, the inventions claimed in Pfizer-302 and Pfizer-099 are not 

particularly relevant to the claimed subject matter of the ’559 patent.  For example, 

Pfizer-302 is directed to a specific method of making a glycoconjugate through 

eTEC conjugation.  E.g., Ex. 1009, claim 1.  Pfizer-099 is directed to a specific 

method of making a glycoconjugate involving a stable nitroxyl radical compound 

to activate saccharide.  E.g., Ex. 1010, claim 1.  Neither method was used in 

generating the 22F glycoconjugates in the ’559 patent.  In fact, the ’559 patent 

used a standard reductive amination method known in the art well before any of 

the filing dates of Pfizer-302, Pfizer-099 or the ’559 patent.  Clearly, this is not a 

case where the ’559 patent was filed to protect an inventor’s own work that was 

accidentally disclosed as intended by the Congress.4 

                                                 
4 The legislative history reveals that the § 102(b)(1)(A) exception was specially 

designed to protect small inventors, such as independent inventors and university 

professors, from accidentally creating a patent-defeating bar under the first to file 

system if they discuss their inventions at conferences or with academic colleagues.  
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Therefore, the Board should not allow Pfizer to disqualify its own earlier 

filings without questioning the inventorship.   

Moreover, it is Pfizer’s burden to prove inventorship and disqualify Pfizer-

302 and Pfizer-099 as prior art.  The Board has repeatedly stated that the petitioner 

bears the initial burden of production that the asserted reference is prior art and that 

the burden then shifts to the patent owner to show that it is not.  Dynamic 

Drinkware, LLC v. Nat’l Graphics, Inc., 800 F.3d 1375, 1380 (Fed. Cir. 2015).   

Should Pfizer attempt to disqualify Pfizer-302 and Pfizer-099 as prior art, 

corroborative evidence is required.  The Federal Circuit recently rejected an 

uncorroborated inventor declaration as insufficient to disqualify the asserted 

reference as not “by another.”  EmeraChem Holdings, LLC v. Volkswagen Grp. of 

Am., Inc., 859 F.3d 1341 (Fed. Cir. 2017).  The Court explained that “[w]e have 

treated uncorroborated testimony from an alleged inventor asserting priority with 

skepticism.  Id., 1346 (internal citation omitted).  This concept stems from the 

                                                                                                                                                             
157 Cong. Rec. S1496 (daily ed. Mar. 8, 2011) (statement of Sen. Hatch); see also 

id. (statement of Sen. Leahy); see also Joe Matal, A Guide to the Legislative 

History of the America Invents Act: Part I of II, 21 Fed. Cir. B.J. 435 (2012).  Ex. 

1092, 57, n.290. 
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concern that “inventors . . . would be tempted to remember facts favorable to their 

case by the lure of protecting their patent or defeating another’s patent.”  Id. (citing 

Mahurkar v. C.R. Bard, Inc., 79 F.3d 1572, 1577 (Fed. Cir. 1996)).   

Furthermore, Petitioner should be given the opportunity to cross-examine 

any inventor’s testimony regarding inventorship submitted by the Patent Owner.  

The Board has refused to base its institution decision on inventor’s declaration to 

disqualify an asserted prior art reference without giving the Petitioner the 

opportunity to cross-examine the witness.  See Nelson Prods., Inc. v. Bal Seal 

Eng’g, Inc., 2014 WL 4925283, IPR2014-00572 Paper 10, Institution Decision at 

11-12 (PTAB Sept. 29, 2014)(“Because Patent Owner attempts to disqualify [the 

reference] as prior art, it bears the burden of production on this issue [citing 

Corning Inc., IPR2013-00053].  At this stage of the proceeding, we are not 

persuaded that Patent Owner has met this burden…On this record, we have no 

reason to doubt [Patent Owner’ declarant’s] credibility, however, we hesitate to 

rely solely on [declarant’s] testimony at this stage of the proceeding where it would 

result in a final, non-appealable denial of institution on a ground of unpatentability.  

This is especially the case where, as here, it does not appear Petitioner has yet had 

the opportunity to cross-examine the witness.”).   
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Thus, Petitioner respectfully requests the Board not base its institution 

decision on the § 102(b)(1)(A) exception in this case and allow the parties to 

properly address this issue during trial.   

 

 CONCLUSION XV.

Based on the foregoing, there is a reasonable likelihood that claims 1-45 of 

the ’559 patent are unpatentable as being anticipated or rendered obvious by the 

prior art.  Petitioner requests institution of an inter partes review to cancel those 

claims. 
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