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l. INTRODUCTION

Merck Sharp & Dohme Corp. ("Petitioner" or "Merckigreby requests
inter partesreview ("IPR") of claims 11-15 and 20-37 of U.&tént No.
9,492,559 ("the '559 Patent") (Ex. 1001), a poskpatent assigned to Pfizer Inc.
("Patent Owner" or "Pfizer"). As detailed heremdan the accompanying
Declaration of Dennis L. Kasper, M.D. (a renowneslearcher focusing on the
development of human vaccines, including polysacgdbBgorotein conjugate
vaccines) (Ex. 1087), there is a reasonable likekhthat Petitioner will prevail in
establishing that claims 11-15 and 20-37 are umpalide as obvious over the prior
art.

Conjugates of polysaccharides (sugars) to carr@ems are commonly-
used components of vaccines against disease-cauessitgria. To create such
"glycoconjugates" or "polysaccharide-protein comjies," the polysaccharide is
isolated from a particular "serotypa:g(, strain) of the disease-causing bacteria;
that polysaccharide is then attached to a carr@em (such as CRN,) for
enhanced immune response against the bacteriadguuligaride.

All challenged claims in this Petition depend freole independent claim 1
of the '559 Patent, which recites an "immunogeonimposition" that includes "a
Streptococcus pneumoniaerotype 22F glycoconjugate." A co-pending Petitio

makes clear that there is nothing inventive tonglai Patent Owner had originally



sought claims that would have captueaty and allimmunogenic compositions
featuring a pneumococcal serotype 22F conjugatd, &cause serotype 22F
conjugates were well-known and taught by priorcéed during prosecution,
Patent Owner distinguished its immunogenic seroBgie conjugate based on two
features: (1) a polysaccharide to protein ratiawieen 0.4 and 2," and (2) a
molecular weight "between 1000 kDa and 12,500 kDsnd yet, as made
abundantly clear by prior art authored by two aefldfaOwner's major vaccine
competitors, Merck and GlaxoSmithKline ("GSK"), teés no novelty to that
claimed serotype 22F conjugate. The two recitatufes of claim 1 (ratio and
molecular weight) are nothing more than typicaiilatites of immunogenic
conjugates, constructed with routine conjugatioansistry disclosed in the '559
Patent. There is no merit to Patent Owner's asasrthat (1) it "found that this
combination" of ratio and molecular weight "proddtan immunogenic serotype
22F conjugate, or (2) its immunogenic serotype @@kjugate is distinguishable
over the prior art based on the "particular comibamé of ratio and molecular
weight recited in claim 1.

Merck 2011 (Ex. 1006) is the primary prior art refece of this Petition. It
discloses serotype 22F conjugates that are immumoged with polysaccharide
to protein ratios in the claimed range. The ordyra limitation not specifically

addressed in Merck 2011: the molecular weight efd#rotype 22F conjugate. But



based on the prior art teachings of a pneumocacsgiligate vaccine
manufacturer, namely GSK, it would have been olwimuachieve a serotype 22F
conjugate satisfying that third, molecular weigdquirement of sole independent
claim 1.

The prior art combination of Merck 2011 and GSK @Bx. 1007)
(hereinafter "Merck 2011/GSK 2008") renders obvithes vast majority of the
challenged claims. Both Merck 2011 and GSK 20@8Ildse immunogenic
pneumococcal conjugate vaccines containing serd@gpe and a POSITA would
have considered both references - from two majociv@ companies - in
combination for the development of such vaccindstably, both Merck 2011 and
GSK 2008 disclose the claimed range of polysacdban protein ratios (0.4 to 2),
consistent with a POSITA's general understandiaggbch ratios are typical for
Immunogenic conjugates.

Based on the disclosure of GSK 2008, it would Hasen obvious to
construct the serotype 22F conjugates of Merck ZBSK 2008 with a molecular
weight falling within claim 1's vast range (1,0@012,500 kDa). Although GSK
2008 does not expressly disclose the moleculariweifits immunogenic
serotype 22F conjugates, it discloses the moleaudaghts of 10 other
pneumococcal conjugates featured in a 10-valerjugate vaccine composition;

each of those disclosed molecular weights fall&iwithe broad range of claim 1.



Since routine conjugation techniques and conditreaslily achieved those
disclosed molecular weights (as well as polysaddbdo protein ratios falling
within the claimed range), a POSITA would have ustted such molecular
weights to be typical of immunogenic conjugateidASK 2008 expressly
teaches adding a serotype 22F conjugate to thaalEdt pneumococcal conjugate
vaccine. Given that disclosure by a leading vaecompany, a POSITA would
have been motivated with a reasonable expectatisnazess to design an
immunogenic serotype 22F conjugate in accordante @$K 2008's disclosure.
Like sole independent claim 1, the challenged ddinat depend from claim
1 do not reflect anything inventive over the paor. Dependent claims 11-14, 23-
33, and 35-37 recite a bevy of well-known featward applications of the
immunogenic composition of claim 1, each of whishilisclosed in Merck 2011
and/or GSK 2008. The remaining dependent claimgdileewise directed to
standard features and applications of the immunogeEmposition of claim 1,
which would have been obvious based on the teastuhthe following prior art
references: the '787 Patent (Ex. 1010) (clainsilispnized or glass syringe),
Obaro 2002 (Ex. 1040) (claims 20-21, combinatiothwertain non-pneumococcal
antigens), Sigurdardottir 2008 (Ex. 1011) (claim @mbination with a
meningococcal conjugate), and MMWR 2012 (Ex. 1q&Bim 34, use in

Immunocompromised patients).



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

The real parties-in-interest are: Petitioner Mestlarp & Dohme Corp., and
Merck & Co., Inc.

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

Petitioner is concurrently filing three additioretitions for IPRof the '559
Patent on other grounds and/or addressing othenpelaims.

Three IPRs, filed by Petitioner, have been ingdutith respect to Patent
Owner's US Patent No. 8,562,999: |IPR2017-0037820.7-00380 and
IPR2017-00390.

Petitioner has filed two Petitions for post gramtiew ("PGR"), and three
Petitions for IPR, of Patent Owner's US Patent®y899,060: PGR2017-00016,
PGR2017-00017, IPR2017-01211, IPR2017-01215 an@0RPR01223.
Petitioner has filed a Petition for IPR of Patemtr@r's US Patent No. 8,895,024
IPR2017-01194.

Petitioner is unaware of any other judicial or awistrative matter that
would affect, or be affected by, a decision in fimeceeding.

C. Lead and Backup Counsel
and Service Info (37 C.F.R. 8 42.8(b)(3)-(4))

Lead counsel is Arlene L. Chow (Reg. No. 47,48%g&h Lovells US LLP,

875 Third Avenue, New York, NY 10022, Phone: 2188D00, Fax: 212-918-



3100, and Emailarlene.chow@hoganlovells.conBack-up counsel is: Ernest

Yakob, Ph.D. (Reg. No. 45,893), Hogan Lovells USPL.B75 Third Avenue, New
York, NY 10022, Phone: 212-918-3000, Fax: 212-91868 and Email:

ernest.yakob@hoganlovells.com

Petitioner consents to electronic service.

. PAYMENT OF FEES (37 C.F.R. 8§ 42.15(b), 42.103)

Petitioner submits the required fees with thistilReti Please charge any
additional fees required during this proceedin®#&posit Account No. 50-1349.

IV. GROUNDS FOR STANDING (37 C.F.R. § 42.104(a))

Petitioner certifies that the '559 Patent is awddldor IPR. The earliest
possible effective filing date of the '559 Patenjanuary 21, 2014, after the March
16, 2013 effective date of the AIA first inventaorfile provisions. AIA 8§ 3(n)(1).
This Petition is timely, as the '559 Patent issNegtember 15, 2016, and the
present Petition is being filed more than nine rheratfter the issuance of the
patent. 37 C.F.R. 8§ 42.102(a)(1). Finally, Petir certifies that it is not barred
or estopped from requesting review on the grouddastified in this Petition.

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

Petitioner challenges claims 11-15 and 20-37 of368 Patent, and
respectfully submits that the claims are unpatdatbhsed on the following

grounds:



Ground 1. Claims 11-14, 23-33, and 35-37 are unpatentablebvious
under post-AlA § 103 over Merck 2011 (Ex. 1006yiew of GSK 2008 (Ex.
1007) and the general knowledge of a POSITA.

Ground 2. Claim 15 is unpatentable as obvious under pdat8A103 over
Merck 2011 (Ex. 1006) in view of GSK 2008 (Ex. 1p0he 787 Patent (Ex.
1010) and the general knowledge of a POSITA.

Ground 3. Claims 20-21 are unpatentable as obvious unolsrAlA § 103
over Merck 2011 (Ex. 1006) in view of GSK 2008 (A®07), Obaro 2002 (Ex.
1040) and the general knowledge of a POSITA.

Ground 4. Claim 22 is unpatentable as obvious under pdatgA103 over
Merck 2011 (Ex. 1006) in view of GSK 2008 (Ex. 1p03igurdardottir 2008 (EXx.
1011) and the general knowledge of a POSITA.

Ground 5. Claim 34 is unpatentable as obvious under pdat8A103 over
Merck 2011 (Ex. 1006) in view of GSK 2008 (Ex. 1p0OMMWR 2012 (Ex. 1012)
and the general knowledge of a POSITA.

The above prior art references (including publamatnformation) are
summarized in Section Vl.Dnfra; claim construction is addressed in Section Vi
infra; and a detailed explanation of the grounds foratequtability is provided in

Section IXinfra.



VI. BACKGROUND

A. State of the Art as of the Earliest Possible
Priority Date of the '559 Patent, January 21, 2014

1. Polysaccharide-Protein Conjugates in Bacterial Vadoes

A vaccine prevents infectious diseases by primirggilnmune system prior
to exposure to disease-causing organisras pathogens), such as bacteria, viruses
or parasites. Ex. 1087, 1 21. When the souraef@ttion is encapsulated bacteria
(i.e., bacteria covered in a shell of polysacchariddsdware polymers of
sugars)), such as pneumococcus, the immune sy$temtargets its response to
the polysaccharides; this makes the polysacchaatiesctive molecules for
vaccines.Id., 1 22-24 (citing Ex. 1041 at 2).

Despite the successful use of bacterial polysa@d®mto immunize adults
and older children, polysaccharides were not viemyiunogenic in children under
2 years of ageld., T 25 (citing Ex. 1042 at 18 Successful immunization of that
particularly susceptible age group took place \wdlbterial proteins.g.,tetanus

and diphtheria toxoids (inactivated toxinggl. (citing Ex. 1043 at 6-7). Through

! Except for citation to patents and patent publiza¢which refer to the originally-
published column and line numbers) and citatiothéoexpert declaration of Dr.
Kasper (which refers to paragraph numbers), thigi®® cites to the page numbers

added by Petitioners at the bottom of each ExKelmitl designated "IPR PAGE

_1).



conjugation to such proteins ("carrier proteing'ypbust antibody-mediated
response against the polysaccharides can be adhievery young childrenld.,

19 26-28 (citing Ex. 1044; Ex. 1045; Ex. 1046 atl®7 Ex. 1047).
Polysaccharide-protein conjugate vaccines had beemmercialized for nearly
three decades before January 21, 20d4. 29 (citing Ex. 1048 at 2; Ex. 1054 at
2). Numerous conjugate vaccines had been approwvddding three vaccines
against pneumococcus (PrevhaPrevnar 13, Synflorix®). Id. (citing Ex. 1049:
Ex. 1050; Ex. 1051; Ex. 1052; Ex. 1055; Ex. 1056, H)57; Ex. 1058; Ex. 1059;
Ex. 1061; Ex. 1062)ee alsad., {1 30-31 (citing Ex. 1063; Ex. 1064; Ex. 1065).

2.  Cross-linking of Polysaccharide-Protein Conjugates

Common chemistries for preparing polysaccharideégincconjugates are
based on "reductive amination” or "CDARd., § 32. Either chemistry can be
used to link multiple sites of the polysacchariderultiple sites of the carrier
protein; such cross-linking forms a high molecwlaight "lattice” containing
multiple polysaccharides and carrier proteins)lastrated by the diagram below

for a CRMyg7 conjugate:



Activated A

4
Poly Antigen  a
ctivation
—_—
Purification
A
i {J

\ CRM, g, (58kDa)

Conjugation/
Purification

Many
combinations

Id., 1 33-35 (citing Ex. 1008 at 20; Ex. 1035 at &8 1066 at 32). Both
reductive amination and CDAP have been used totir@ismmunogenic
conjugates, including in licensed pneumococcal vest Id., I 36 (citing EX.
1055 at 2 (Prevnd); Ex. 1058 at 6 (Prevnar 28 Ex. 1059 at 12 (Synflorf).

As of January 21, 2014, it was well-known in thethat "[t]he degree of
crosslinking and overall size of the network oti¢&t can be regulated by routine
variation of the conditions of the conjugation gac." Id., I 37 (citing Ex. 1030
at 4:56-59; Ex. 1032 at 11-12 ("The properties thay be controlled include . . .
selecting the degree of crosslinking of the comstfio obtain variations of

size) . ..").
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3. Multivalent Polysaccharide-Protein Conjugate Vaccies

Strains of a species of extracellular bacterideddlserotypes” or
"serogroups,” are characterized by the particutdygaccharides displayed on their
surface.ld., 1 38. In general, antibodies are serotype-sigcgcognizing the
specific structure of a polysaccharide; antibodigainst a polysaccharide from
one serotype are generally not cross-protectivenagstructurally-unrelated
serotypes.ld. Because of this lack of cross-protection, vaesiare frequently
multivalent,i.e., they include polysaccharides from more than @metgpe. Id.
(citing Ex. 1067 at 1).

There is a natural progression in the developmemniultivalent vaccines.

Id., T 39. The earliest version utilizes the mostvptent polysaccharide serotypes.
Id. Over time, later vaccine versions incorporatéite@hal clinically-relevant
serotypes for broader protectiotu. Y4 39-41 (citinge.g, replacement of 14-

valent Pneumovdxwith 23-valent Pneumov&x3 (Ex. 1053; Ex. 1054)). With
respect to pneumococcal conjugate vaccines, Pféwss a 7-valent vaccine,
containing serotypes 4, 6B, 9V, 14, 18C, 19F, a3id, 2onjugated to the CRl\
carrier protein.Id., 1 42. The next licensed iteration of PreVnaas a 13-valent
CRM,q7 conjugate vaccine (Prevnar®3adding serotypes 1, 3, 5, 6A, 7F and 19A
to the 7 serotypes of Prevfiard. (citing Ex. 1068 (English translation of Ex.

1069) at 8; Ex. 1058).
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4. Progression of Multivalent Pneumococcal Conjugate
Vaccines to Include Prevalent/Emerging Serotypes

Multivalent pneumococcal conjugate vaccines (Pafember's Prevn&rand
Prevnar 18, and GSK's Synflori%) had been licensed for years before the earliest
possible priority date of the '559 Patent (Janidry2014).1d., 1 43 (citing EX.
1055; Ex. 1058; Ex. 1059 at 5). But, it also waslwnderstood in the art that
later iterations of multivalent vaccines may inamade additional clinically
relevant serotypedld. In doing so, such later vaccine iterations beracoverage
in either current markets or new markets (wheretgpe prevalence may also
vary). Id., 1 43-45 (citing Ex. 1070; Ex. 1071; Ex. 107%; EO73; Ex. 1074, EX.
1075; Ex. 1076; Ex. 1077). At least the followingn-Prevnat, non-Prevnar 13
and non-SynfloriX serotypes had been reported in the literatucf danuary 21,
2014 to be prevalent and/or emerging, dependingatient demographics: 2, 8,
9A, 9V, 9N, 10A, 11A, 12A, 12F, 13, 15A, 15B, 151§, 17F, 20, 21, 22F, 23B,
24F, 25, 31, 33F, 45 and 46l., 1 46 (citing Ex. 1078 at 11; Ex. 1079 at 1; Ex.
1074 at 1; Ex. 1080 at 1; Ex. 1081 at 1; Ex. 107B, &x. 1031 at 2). Such
serotypes were natural candidates for later i@natof multivalent vaccinedd.

5. Immunogenicity of Multivalent
Polysaccharide-Protein Conjugate Vaccines

The characteristics of the immune response elidited vaccine reflect the

likelihood that the vaccine will be successful ey@nting diseaseld.,  47. For
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example, if antibodies elicited by a vaccine armttional”in vitro, e.g, they are
efficient mediators of bacterial deathvitro, one would expect such antibodies to
prevent actual infectiom vivo. Id. (citing Ex. 1033 at 1-2). A common assay for
evaluating whether and to what degree functionabady is elicited after
Immunization is an opsonophagocytic activity ("ORASsay.Id.

Demonstration of immunologic memomy.g, that antibody responses can be
quickly and robustly recalleith vivo after re-exposure to the polysaccharide
serotypes of the vaccine, is evidence that the imiyunay persist for long
periods of time and that antibody responses magirbgarly fast and robust upon
exposure to actual pathogerid., § 48 (citing Ex. 1033 at 1).

The degree to which the vaccine elicits desired umeresponses is referred
to as "immunogenicity"; in the context of a mulleat conjugate vaccine,
Immunogenicity is assessed on a serotype-by-sexdigpis.ld., 1 49 (citing Ex.
1033 at 3-5).

B. The '559 Patent

The '559 Patent is generally directed to immunageampositions that
include "at least one glycoconjugate frorS.goneumoniaserotype not found in
PREVNAR®, SYNFLORIX® and/or PREVNAR 13®." Ex. 10@t Abstract.
The rationale is to broaden coverage of the comgugaccines and to account for

disease by emerging pneumococcal serotypes:
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[T]here is a need to address remaining unmet meadésad for
coverage of pneumococcal disease due to serotgpdsund in
PREVNAR 13® and potential for serotype replacenuaetr time.
The specific serotypes causing disease beyond3tie RREVNAR
13® vary by region, population, and may change tivee due to
acquisition of antibiotic resistance, pneumocoeealcine

introduction and secular trends of unknown origin.
Id. at 2:3-10.

Sole independent claim 1 broadly covers any imman@gcomposition that
includes a pneumococcal serotype 22F conjugatengsas the conjugate has a
molecular weight and polysaccharide to proteiroratithin a wide range of
possible values:

1. An immunogenic composition comprisingtaeptococcus
pneumoniaeserotype 22F glycoconjugate, wherein the glycaogeije
has a molecular weight of between 1000 kDa and02kba and
comprises an isolated capsular polysaccharide 8opneumoniae
serotype 22F and a carrier protein, and wheredatia (w/w) of the

polysaccharide to the carrier protein is betwednad 2.
Id. at 141:27-33.

Example 13 of the '559 Patent recites standardcte@uamination
chemistry for the "Preparation of Serotype 22F Patgharide-CRMy;
Conjugate."ld. at 114:21-116:11. The disclosed reductive anunathemistry is

routine in the art, and the '559 Patent does nigiqutito employ anything other
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than routine chemistry to obtain the disclosed ugaies. Ex. 1087, 1 52. Table
16 reports the properties of various serotype 2#fugates, including wide-
ranging molecular weights and polysaccharide toepnaatios. Ex. 1001 at
116:22-49. Tables 17 and 18 report the resulisiofunogenicity testing in OPA
assays; every tested serotype 22F conjugate wasnogegnicj.e., each conjugate
"elicited OPA titersi[e., functional antibody] in a murine immunogenicitpdel."
Id. at 117:26-58.
Dependent claims 11-15, and 20-29 of the '559 Pageite the following
additional features of the immunogenic compositbolaim 1:
« common formulation ingredients, including buffedaadjuvant (claims
11-13 and 23-26);
* acontainer, including a standard syringe thailisosized and/or made
of glass (claims 14-15 and 29);
* inclusion of additional well-known bacterial andaliantigens (claims
20-22);
» formulating the composition as a liquid or in lyded form (claims
27-28);
Dependent claims 30-37 recite well-known methodssuig the

immunogenic composition of claim &,g, immunizing children, the elderly and/or
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iImmunocompromised patients with single or multiptese schedules. Ex. 1087,
19 57-58.

C. Prosecution History of the '559 Patent

The '559 Patent issued on November 15, 2016 fronP&t8nt Application
No. 14/597,488 ("the '488 App."), filed on Januaby 2015, claiming priority
from US Provisional Application No. 61/929,547 (BX03), filed on January 21,
2014.

In the originally-filed claims of the '488 App., teat Owner sought claims
that would have coverethter alia, any immunogenic composition featuring at
least one conjugate of an emerging pneumococaatyper (.e., 15B, 22F, 33F,
12F, 10A, 11A, 8) "not found in PREVNAR®, SYNFLOR®and/or PREVNAR
13®," three known and approved conjugate vacciies.1002 at 200. Original
claim 1, thus, captured any pneumococcal serotgpecnjugate as one emerging
serotype option, with dependent claim 3 more nalydailored to just that
emerging serotype:

1. An immunogenic compositicsomprising at least one
glycoconjugate selected from the group consisting a
glycoconjugate frons. pneumoniaserotype 15Ba glycoconjugate
from S. pneumoniae serotype 22F a glycoconjugate fror8.
pneumoniaeserotype 33F, a glycoconjugate fr&@npneumoniae

serotype 12F, a glycoconjugate fr&dnpneumoniaserotype 10A, a
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glycoconjugate frons. pneumoniaserotype 11A and a

glycoconjugate frons. pneumoniaserotype 8.

3. The immunogenic composition of any one of clais
comprising at least one glycoconjugate frons. pneumoniae
serotype 22F

Id. at 172 (emphasis addedge also idat 297 (claims 1 and 3 after Preliminary
Amendment). In relation to the serotype 22F coafegPatent Owner also
originally filed dependent claims that recited ras@f molecular weight and
polysaccharide to protein ratio; those ranges w&her much broader or much
narrower than the ranges of the ultimately-issuanns:

50. The immunogenic composition of any one of c&adn9, 10, 12-
49 wherein, said serotype 22F glycoconjugateshamlecular
weight of between 400 kDa and 15,000 kDa

51 . The immunogenic composition of any one ofrofaB, 9, 10, 12-
49 wherein, said serotype 22F glycoconjugateshamlecular
weight of between 1,000 kDa and 8,000 KDa

52. The immunogenic composition of any one of c&adn9, 10, 12-
51 whereinthe ratio (w/w) of serotype 22F capsular
polysaccharide to carrier protein in serotype 22F lycoconjugate
is between 0.5 and .3

53. The immunogenic composition of any one of c&adn9, 10, 12-
52 whereinthe ratio (w/w) of serotype 22F capsular
polysaccharide to carrier protein in serotype 22F lycoconjugate

is between 0.9 and 1.1
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Id. at 176 (emphasis added). Patent Owner candebse tlaims prior to
examination.ld. at 298.

An unidentified third party subsequently filed @&fgsuance submission
under 37 CFR § 1.290, identifying 4 prior art refazes relevant to the then-
pending claims; the pre-issuance submission dicaddtess molecular weight or
polysaccharide to protein ratio, because the clagoging those limitations had
already been canceled by Patent Owndr.at 386-403. The Examiner rejected all
pending claims as independently anticipated byreferences of the third party
submission: US Patent Application Publication R204/0202668 ("Boutriau®);
and US Patent Application Publication No. 2012/0@#2 ("Davis"). Id. at 419-
420. Both references disclosed serotype 22F catgsgld.

Patent Owner amended claim 1 by restricting itei@/pe 22F conjugates
with previously-unclaimed ranges of molecular weighd polysaccharide to
protein ratios: "[C]laim 1, from which all othelaems depend, has been amended
to specify that the [serotype 22F] glycoconjugas & molecular weight of
between 1000 kDa and 12,500 kDa and that the (atio) of the polysaccharide
to the carrier protein is between 0.4 and Rl at 457-458see also idat 451.
Patent Owner referred to serotype 22F conjugatzsdadied in the pending
application, which elicited functional antibodytime immunogenicity testing: "As

shown in Example 13, Applicant found that this camabion of glycoconjugate
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molecular weight and saccharide-to-protein ratmdpiced sera having
opsonophagocytic activity.1d. at 458. Example 13 of the '559 Patent, in turn,
recites standard reductive amination chemistryerpreparation of serotype 22F
conjugates. Ex. 1001 at 114:21-116:11. Patentédwiu not contend that non-
standard technigues or conditions were necessanytéon the claimed molecular
weight and polysaccharide to protein ratio; tog¢hatrary, the disclosed
conjugation chemistry was routine in the art. 387, { 52.

Notably, Patent Owner did not disclose that thewada molecular weight
and polysaccharide to protein ratio, independeantly in combination, were
typical values for immunogenic pneumococcal conjegiaSee e.g.Ex. 1006 at
17:24-25, 19:3-8 (Table 1); Ex. 1007 at 20:24-262%-55:1; Ex. 1008 at 6. For
example, Patent Owner did not compare the immurioggf conjugates in the
claimed ranges against conjugates outside the ethnanges, nor does the '559
Patent disclose any such data. Patent Owner theteae the bare assertion that
the cited prior art "does not disclose, nor suggasimmunogenic composition
comprisingS. pneumoniaserotype 22F glycoconjugates having this partrcula
combination of characteristics or that such glyecgpegates produce functional

antibodies." Ex. 1002 at 458.
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In response to Patent Owner's arguments, the clafite '559 Patent were
allowed. Id. at 467. And, no further third party pre-issuasabmissions are
permitted after the notice of allowance has issugd CFR § 1.290(b).

D. Prior Art
1. Merck 2011

Grounds 1-5 of this Petition rely on Merck's Inttianal Patent Publication
No. WO 2011/100151 Al ("Merck 2011"). Ex. 1006edause Merck 2011 was
published on August 18, 2011, before the earliessible priority date of the '559
Patent (January 21, 2014), it is prior art undesty#dA 8 102(a)(1).

Merck 2011 is directed to immunogenic multivalenepmococcal
conjugate compositions that include a serotype@ftijugate.See, e.g., icat
Abstract. The disclosed compositions include 1&ypmmococcal conjugates from
serotypes 1, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 199,22F, 23F and 33F See,
e.g., id at 3:19-24. And, the preferred carrier protsi€RMy,. See, e.g., idat
1:8-11. The disclosed pneumococcal conjugate csitipons can be used "to
protect or treat a human susceptible to pneumotadeation.”Id. at 10:27-11:3.

To construct the conjugates of the disclosed coripas, "purified
polysaccharides are chemically activated to makes#itcharides capable of
reacting with the carrier protein. Once activaeath capsular polysaccharide is

separately conjugated to a carrier protein to farglycoconjugate.'ld. at 6:11-
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13. For example, the individual conjugates cagdagerated using chemistry
based on reductive aminatiare., "activation of pneumococcal polysaccharide by
reaction with any oxidizing agent which oxidizeteeminal hydroxyl group to an
aldehyde, such as periodate " and "conjugatioarsex] out by reacting a mixture
of the activated polysaccharide and carrier proagih a reducing agent such as
sodium cyanoborohydride.ld. at 6:15-26. Alternatively, the conjugates can be
generated using CDAP-based chemistd..at 6:27-7:6; Ex. 1087, § 76.

Example 2 of Merck 2011 describes a "common proftess for
generating the 15 disclosed conjugates:

The different serotype saccharides are individuatigjugated to the
purified CRMy7 carrier protein using a common process flow. Ia th
process the saccharide is dissolved, sized tayattarolecular mass,
chemically activated and buffer-exchanged by ultration. The
purified CRMy7 is then conjugated with the activated sacchanndk a
the resulting conjugate is purified by ultrafilicat prior to a final 0.2

um membrane filtration.
Ex. 1006 at 16:27-31.

In Example 2, the polysaccharides are oxidizedgusodium periodate, and
the activated polysaccharides are "mixed with GREhrrier proteinina 0.2 - 2 to
1 charge ratio,f.e., a 0.2-2:1 w/w polysaccharide to protein ratit. at 17:11-25.
Conjugation is effected by reductive amination vatdium cyanoborohydride

solution, and the resulting conjugates are stdititkred through a 0.2m filter
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prior to formulation.Id. at 17:26-29, 18:14-15. In Example 3, the 15 ggajes
from Example 2 exhibit, on average, a polysaccleatadprotein ratio (w/w) of
~1:1. Id. at 19:3-8 (Table 1 discloses formulations wit8 [ of total
polysaccharide" and "~32" of "Carrier protein CRNb7"). Ex. 1087, | 78.

In Example 4, Merck 2011 discloses immunogeniditg®s in infant rhesus
monkeys ("IRMs") to assess serotype-specific adiyn@sponses to the 15-valent
pneumococcal conjugate compositions (a/k/a "PCV:1&X. 1006 at 22:16-18.
The results are presented in Figures 1 and 2, iaditdte that antibody responses
to PCV-15 and [7-valent] Prevnar were comparabid¢ie 7 common serotypes
and that post-vaccination responses to PCV-15 wedefold higher than baseline
for the 8 added serotypesld. at 22:18-28, Figures 1 and 2. Merck 2011 also
performed OPA assays "to determine whether PC\hdGaded functional antibody
responses.'ld. at 22:30-31. The results are provided in Tab(el 2at 23:8-13)
and show that, "[a]fter 3 vaccine doses, PCV-1hoed high OPA GMTs to each
serotype and a 100% OPA response rate for all idyges contained in the
vaccine." Id. at 23:2-4; Ex. 1087, § 81.

The immunogenicity of PCV-15 was also assessed Studies in adult
New Zealand White Rabbits (NZWRs)," benchmarkedreg@revnat. Ex. 1006
at 23:14-25:1. Merck discloses that PCV-15 is (lyggmmunogenic"” in both

IRMs and rabbits.Id. at 30:2-14. Merck 2011 discloses that the "rbbusibody
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responses" with respect to PCV-15 "demonstrate[feasibility of expanding
coverage of pneumococcal serotypes not covereaibyirgy pneumococcal
vaccines."ld. at 3:32- 4:4; Ex. 1087, | 82.

2. GSK 2008

Grounds 1-5 of this Petition further rely on GSKigernational Patent
Publication No. WO 09/000825 ("GSK 2008"). Ex. I0Because GSK 2008
was published on December 31, 2008, before theestipossible priority date of
the '559 Patent (January 21, 2014), it is priouader post-AlA 8§ 102(a)(1).

GSK 2008 is directed to multivalent pneumococcaljggate compositions
that include a serotype 22F conjugale. at Abstract. Such vaccines are typically
10- to 23-valent, with capsular polysaccharidesdel from serotypes 1, 2, 3, 4,
5, 6A, 6B, 7F, 8, 9N, 9V, 10A, 11A, 12F, 14, 15F118C, 19A, 19F, 2®2F,
23F and 33F.d. at 8:17-21, 8:29-31. GSK 2008 also discloses"thae or two
other serotypes could be substituted depending®agde of the recipient receiving
the vaccine and the geographical location wherevéloeine will be administered."
Id. at 8:31-33; Ex. 1087, 1 84.

The carrier protein is "selected from the groupsistimg of TT, DT,
CRM197, fragment C of TT, PhtD, PhtDE fusions (jgatirly those described in
WO 01/98334 and WO 03/54007), detoxified pneumaolyg?ly)] and protein D

[(PD)]." Ex. 1007 at 10:12-16. The molecular weggof the above carrier

23



proteins were well-known to be in the range of kB@& (PD) to ~150 kDa (TT).
Ex. 1043 at 7, 8, 13; Ex. 1082 at 2; Ex. 1008 atE20 1083 at 3. Conjugation of
each polysaccharide to a carrier protein may bfopaed "by any known coupling
technique," including conjugation chemistries basedCDAP and/or reductive
amination. Ex. 1007 at 17:1-30; Ex. 1087, q 85.

Preparation of multivalent pneumococcal vaccinggaiaing serotype 22F
conjugates is exemplified in Example 2. For ineggrGSK 2008 discloses a 13-
valent conjugate vaccine that includes a serot@fecdnjugate. Ex. 1007 at 55:2-
8.

Table 2 discloses the "characteristics of the aqgatges," including the
molecular weights of the polysaccharide ("PS szax@#)") and the conjugate
("Con;. Size (kDa)"), as well as "Carrier/PS Ratend "Free PS." Ex. 1007 at
54:27-55:1. The molecular weight of the serotyPE folysaccharide is "159-
167" kDa (d.), which is consistent with GSK 2008's broadecldisure that "the
average size (e.g. W of the 22F saccharide is between 50 and 800 kDald. at
93 (claim 56). For the PS22F-PhtD conjugate, trei@r protein to polysaccharide
ratio is 2.17 (which translates to a polysacchatadearrier protein ratio of 1/2.17
or 0.46), with only 5.8% free (unconjugated) pobdaaride.Id. at 54:27-55:1.

The molecular weight of the PS22F-PhtD conjugats \mat determined," but the

24



conjugate molecular weights that were determinedg¥ery conjugate of the
underlying 10-valent composition) ranged from 130872 kDa. Id.

The immunogenicity of the above 13-valent compositvas assessed in
several animal models. Ex. 1007 at 68:39-72:9%(@®ldC57BI mice), 72:11- 76:5
(young Balb/c mice), 77:1-78:3 (young OF1 mice),1781:3 (guinea pigs). In
each case, the composition elicited functionalaaty against serotype 22Bee
id. atFigures 14, 16, 18, 20 and 2@;at 75:6-8 ("19A-dPly and 22F-PhtD
administered within the 13-valent conjugate vacdorenulation were shown
immunogenic and induced opsono-phagocytic titeggoumg Balb/c mice (Table
17 and figures 19-20)."), 77:21-23 (same, for yo@#d. mice). Ex. 1087, { 88.

GSK 2008 claims both directly- and indirectly-limkenmunogenic serotype
22F conjugates. Ex. 1007 at 92 (claim 43) ("Thenimogenic composition
according to any preceding claim comprising a 2&psclar saccharide directly
conjugated to the carrier protein.ig); (claim 44) ("The immunogenic composition
of any one of claims 1-42 comprising 22F capsuacharide conjugated to the
carrier protein via a linker."). Both types of qogates were demonstrated to be
Immunogenic.See, e.g., idat Figures 6, 14, 16, 18, 20 and 22; Ex. 108R.1

3. The '787 Patent
Ground 2 of the Petition relies on Patent OwneBsRatent No. 7,935,787

("the '787 Patent"). Ex. 1010. Because the '7&émR issued on May 3, 2011,
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before the earliest possible priority date of 8%9'Patent (January 21, 2014), it is
prior art under 8 102(a)(1).

The 787 Patent discloses polysaccharide-proteijugate formulations in
siliconized containers, including glass syringés; formulations inhibit protein
aggregation caused by the silicone &ke, e.g., idat 13:34-14:23. The purpose
of the silicone oil in a syringe is "to lubricateetrubber plunger and facilitate
transfer of the plunger down the syringe barrel (isilicone oil improves the
syringeability of the formulation).'ld. at 2:25-29; Ex. 1087, T 91.

In Example 1 of the '787 Patent, the inventors destrate the effect of
surfactant on aggregation of a 13-valent polysatdé&agrotein conjugate
composition ("13vPnC") in "3 mL BD HYPAK™ SCF™ gkasyringe with
w4432 grey stoppers.” Ex. 1010 at 20:9-12. TB& FPatent explains that the BD
Hypak syringes were siliconizedbee, e.g., idat 23:34-38 (referencing "ready to
use (single-dose) Becton Dickinson® (BD) Hypak Typeorosilicate glass
syringes treated with Dow Corning® medical grade 80 silicone"), 29:48-56
("syringes with higher silicone levels" include "Biypak syringe (control 1)").
Ex. 1087, 1 92.

4. Obaro 2002

Ground 3 further relies on Obagb al, "Safety and immunogenicity of

pneumococcal conjugate vaccine in combination wipintheria, tetanus toxoid,
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pertussis antHaemophilus influenzatype b conjugate vaccinePediatr. Infect.
Dis. J 21:940-946 (2002) ("Obaro 2002"). Because OR&fP2 was published in
2002, before the earliest possible priority datéhef'559 Patent (January 21,
2014), it is prior art under post-AlA 8§ 102(a)(1).

Obaro 2002 reported the safety and immunogenic¢iBatent Owner's 9-
valent pneumococcal CRi}-conjugate vaccine ("PnCV") when given in
combination with a vaccine ("TETRAMUNE") containidigphtheria toxoid,
tetanus toxoid, whole cell pertussis, and CRM197ogatedHaemophilus
influenzaetype B oligosaccharideld. at 2. The authors conclude that “[t]he
combination of TETRAMUNE and PnCV is safe and immgenic." Id. at 1; Ex.
1087, 1 94.

5.  Sigurdardottir 2008

Ground 4 of this Petition relies on Sigurdardagtial, "Safety and
immunogenicity of CRMw-conjugated pneumococcal-meningococcal C
combination vaccine (9vPnC-MnCC) whether givennin br three primary
doses,'Vaccine26:4178-4186 (2008) ("Sigurdardottir 2008"). ER11. Because
Sigurdardottir 2008 was published in 2008, befbredarliest possible priority
date of the '559 Patent (January 21, 2014), iticg prt under post-AlA

§ 102(a)(1).
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Sigurdardottir 2008 "evaluated safety and immunaggnof a combined 9-
valent pneumococcal and meningococcal C conjugateine ["9vPNnC-MnCC"],
administered according to either a two- or a thldese primary immunization
schedule, followed by a booster doséd” at 2. The authors conclude that, for
both immunization schedules, 9vPnC-MnCC is safeiamdunogenic:

The data from this study suggest a pneumococcalgecoccal
conjugate combination vaccine (9vPnC-MnCC) adnenest either
as a two-dose primary infant schedule (3 and 5 hwoof age) or as a
three dose primary infant schedule (3, 4, and 5thsoof age)
followed by a toddler dose at 12 months of agsafe and induces a
significant primary immune responses to both vaatoim schedules,

priming for similar memory responses at 12 monthsge.

Id. at 8; Ex. 1087, { 96.

6. MMWR 2012

Ground 5 of this Petition relies on "Use of 13-\fdl®neumococcal
Conjugate Vaccine and 23-Valent Pneumococcal Potysaide Vaccine for
Adults with Immunocompromising Conditions: Recommations of the Advisory
Committee on Immunization Practices (ACIRYJMWR61:40 (2012) ("MMWR
2012"). Ex. 1012. Because MMWR 2012 was publistre@®ctober 12, 2012,
before the earliest possible priority date of 8%9'Patent (January 21, 2014), it is

prior art under post-AlA 8§ 102(a)(1).
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Authored by the Centers for Disease Control anddthion ("CDC"), "the
MMWR series is the agency's primary vehicle foestfic publication of timely,
reliable, authoritative, accurate, objective, asdful public health information and
recommendations." Ex. 1025 at 1. MMWR 2012 disetothe "recommended
routine use of 13-valent pneumococcal conjugateimadPCV13; Prevnar 13,
Wyeth Pharmaceuticals, Inc., a subsidiary of Pfiker.) for adults aged19 years
with immunocompromising conditions . . ." Ex. 10dt212; Ex. 1087, 1 98.

VIl. LEVEL OF ORDINARY SKILL IN THE ART

The claims of the '559 Patent are generally dicktdemmunogenic
compositions that include at least one glycocorgifmm pneumococcal serotype
22F. Ex. 1087, 1 62. Therefore, a POSITA wouldehaeen an individual or team
with Ph.D. degrees in the biological and chemic#ces and at least 3 years of
work experience, or an M.D. degree and at leagtasyof work experience,
developing conjugate vaccines, including specifyjcgtowing sufficient quantities
of bacteria, extracting, purifying and analyzingteaial polysaccharides,
conjugating polysaccharides to a carrier protend(@nalyzing the conjugates),
and performing immunologic testindd.

VIIl. CLAIM CONSTRUCTION

Petitioner submits that the term "immunogenic"atesndependent claim 1

(and repeated in nearly every dependent claim)iregjgonstruction. Because the
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'559 Patent has not expired and will not expireoteea final written decision is
entered in this proceeding, each claim term is toed based on "its broadest
reasonable construction [a/k/a broadest reasomakelgretation] in light of the
specification of the patent in which it appedts37 C.F.R. § 42.100(b{Zuozzo
Speed Techs., LLC v. L&86 S. Ct. 2131, 2142 (2016). In AlA post-grant
proceedings, the broadest reasonable interpretsti@mmlard also takes into account
Patent Owner's statements and arguments duringqubsn history.See, e.g.,
Microsoft Corp. v. Proxyconn, Inc/89 F.3d 1292, 1298 (Fed. Cir. 2015).

1. "immunogenic"

Sole independent claim 1 recites an "immunogerociosition. Ex. 1001.
Petitioner respectfully submits that the broadeatonable interpretation of the
term "immunogenic” is "elicits functional antibodgainst at least pneumococcus
serotype 22F." Ex. 1087, Y 67.

A POSITA would understand that, even though "imngeroc” is recited in
the preamble of claim 1 of the '559 Patent, it daam limitation. Id., T 68.

Initially, the claims repeatedly characterize tl®@roed composition as
"Immunogenic." See, e.g., Poly-Am., L.P. v. GSE Lining Tech., B&3 F.3d

1303, 1310 (Fed. Cir. 2004) (emphasizing that &hire preamble ‘blown-film

2 Petitioner reserves the right to argue for a dffié claim constructions in district

courts, where a different claim construction staddgplies.
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textured liner' is restated in each of the patesgti®n claims"). Apart from usage
of the term "immunogenic” in sole independent claid0 of 44 dependent claims
expressly reiterate that the claimed compositidimsnunogenic”; only dependent
claims 15 (directed to a particular syringe) aneBd2specifying patient
demographics) do not expressly reiterate the temmunogenic.” Ex. 1001.
Several dependent claims (9, 11, 18-20, 22-232an2i8) refer to the claimed
composition as "immunogenic” more than once, inclgdn the body of the claim.
Id. For example, claim 18 recites "[t{jiamunogeniccomposition of claim 1,
wherein each dose of samdmunogeniccomposition comprises 0y to 100ug

of the polysaccharide.ld. (emphasis added).

Patent Owner relied on the immunogenicity of cldismicomposition and, in
particular, the generation of functional antibodyisst pneumococcal serotype
22F - to overcome the prior art during prosecutiéx. 1087, § 71see, e.g.,
Rotatable Techs. LLC v. Motorola Mobility LL&G7 F. App'x 941, 943 (Fed. Cir.
2014) ("[T]he prosecution history shows ‘clearaetie on the preamble’ to
distinguish the claimed invention from the priot"ar

The Examiner rejected the originally-filed clainfglee '559 Patent as
anticipated by each of two prior art referencesdtBiau and Davis. Ex. 1002 at
419-420. Patent Owner amended claim 1 "to spéléi/the [serotype 22F]

glycoconjugate has a molecular weight of betwed0I®Da and 12,500 kDa and
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that the ratio (w/w) of the polysaccharide to therier protein is between 0.4 and
2." Id. at 451. Patent Owner argued that, in contraitdalaimed invention, the

prior art did not specifically disclose an immunogecomposition with a serotype
22F glycoconjugate that elicits functional antibodig. at 458.

In particular, Patent Owner relied on Example 18ef'559 Patent, which is
directed to the preparation and characterizatigmneumococcal serotype 22F
conjugates.ld. at 457-458. The immunogenicity of the disclosetbtype 22F
conjugates was assessed by measuring functionbbdptby OPA assay. EX.
1001 at 116:50-52 ("The immunogenicity of the [$@pe 22F] conjugates
obtained above have been assessed using the opagoogtic assay (OPA)
described below."), 116:59-61 ("Opsonophagocyttorag (OPA) assays are used
to measure functional antibodies . . ."). Basedhendata in Tables 17 and 18, the
inventors concluded that "the serotype 22F conpigat elicited OPA titers.g.,
functional antibody] in a murine immunogenicity nedd Id. at 117:28-34. Patent
Owner relied on the OPA data of Example 13 to niggtish over each of the cited
prior art references:

As shown in Example 13, Applicant found that thesnbination of
glycoconjugate molecular weight and sacchariderodgmn ratio
produced serhaving opsonophagocytic activity Boutriau does not
disclose, nor suggestn immunogenic composition comprisingS.

pneumoniae serotype 22F glycoconjugatebkaving this particular
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combination of characteristias that such glycoconjugates produce

functional antibodies.

Ex. 1002 at 458 (emphasis addesBe also idsame argument with respect to the
Davis prior art reference). In response to PaBember's arguments, the claims of
the '559 Patent were allowetl. at 467.

Given Patent Owner's clear and unambiguous repasars - which are
consistent with the claim language and the speatita - to the Patent Office to
obtain the claims of the '559 Patent over the @rtrthe broadest reasonable
interpretation limits the claimed "immunogenic" qoosition to one that "elicits
functional antibody against at least pneumococeustgpe 22F.% Ex. 1087,

73.

* In pending proceedings that implicate Patent Otgratents from a distinct
patent family, US. Patent Nos. 8,895,024 and 9(BH9,Petitioner has advanced a
claim construction of immunogenic directed to immlagic memory and/or
functional antibody. IPR2017-01194, IPR2017-012PR2017-01215, IPR2017-
01223, PGR2017-00016, and PGR2017-00017. As estjby law, Petitioner's
proposed constructions in those proceedings apent#d by Patent Owner's
specific usage of that term in the specificatiod prosecution history of the ‘060
and '024 patents. Here, in relation to the '588ngabased on Patent Owner's

specific usage of the term "immunogenic" in thecdpmtion and the prosecution
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IX. DETAILED EXPLANATION OF GROUNDS FOR
UNPATENTABILITY

A. Claims 11-14, 23-33, and 35-37 Are Invalid as Obws
over Merck 2011 In View of GSK 2008 and the General
Knowledge of a POSITA

It would have been obvious for a POSITA to arrivéhe@ immunogenic
pneumococcal conjugate composition of sole independaim 1 based on the
combination of Merck 2011 (Ex. 1006) and GSK 20B8.(1007). Ex. 1087,
105. Both Merck 2011 and GSK 2008 disclose immeamagpneumococcal
conjugate compositions containing serotype 22Fugates; a POSITA would
have considered both references - from two majociv@ companies - in

combination when developing a pneumococcal congugatcine featuring

history of the '559 Patent, the proposed claim tans8on focuses on functional
antibody. Petitioner notes, however, that it doatsobject to a construction of
“Immunogenic" consistent with the broadest reaskeniterpretation standard and
that proposed in relation to the '060 and '024 gedings. As explaineslipraat
8VI.A.7, as of January 21, 2014, "immunogenicitghgrally referred to
characteristics of an immune response that redldi&elihood of preventing
disease; in addition to functional antibody, immiagic memory is a correlate of
protection against disease that may demonstratelimagenicity of a

composition. SeeEx. 1033 at 1.
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serotype 22Fld. Merck 2011 discloses every limitation of soldependent claim
1 except for the molecular weight of the immunogesarotype 22F conjugatéd.

Based on the disclosure of conjugate molecular higigf 1,303-9,572 kDa
in GSK 2008, it would have been obvious to congttiue serotype 22F conjugates
of Merck 2011/GSK 2008 with a molecular weightifagl within claim 1's vast
range (1,000 to 12,500 kDald., 1 106. Although GSK 2008 does not expressly
disclose the molecular weight of its immunogeniosge 22F conjugates, it
reports the molecular weights of 10 other pneumcaboonjugates featured in a
10-valent conjugate composition; each of those mude weights falls within the
broad range of claim 1ld. Given that routine conjugation techniques and
conditions readily achieved GSK's molecular weidatswell as polysaccharide to
protein ratios falling within claim 1's range), ®@8ITA would have understood
such molecular weights to be typical of immunogeaminjugates.ld. And GSK
2008 expressly teaches adding a serotype 22F caejig that 10-valent
pneumococcal conjugate compositidd. Given that disclosure by a leading
vaccine company, a POSITA would been motivated withasonable expectation
of success to design an immunogenic serotype 28fagate in accordance with
GSK 2008's disclosurdd.

Dependent claims 11-14, 23-33, and 35-37 recitg @r)ladditional features

of the immunogenic composition of claim 1, andrf®thods of using the
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immunogenic composition of claim 1; every limitatiof those dependent claims
would have been obvious to a POSITA based on M20dd. and/or GSK 2008.
Id., § 107.

1. Claim 1

a. "An immunogenic composition comprising a
Streptococcus pneumoniae serotype 22F
glycoconjugate,"

Both Merck 2011 and GSK 2011 disclose immunogearmomositions that
include a conjugate of pneumococcal serotype 2¥&.1087, 1 108. Merck 2011
is directed to immunogenic multivalent pneumococoaljugate compositions that
include a serotype 22F conjugatel. at { 109see, e.g.Ex. 1006 at Abstract. The
disclosed compositions include 15 pneumococcalugates from serotypes 1, 3,
4,5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 192F, 23F and 33F.See, e.g., icat 3:19-
24. Merck 2011 demonstrates immunogenicity agaesitype 22F by the
generation of functional antibody against that sgre: "After 3 vaccine doses,
PCV-15 induced high OPA GMTs to each serotype (iditig serotype 22F] and a
100% OPA response rate for all 15 serotypes casdlaimthe vaccine.'ld. at
23:2-4;see also idat 30:13-14 ("Functional (OPA) antibody responsese
elicited by PCV-15 to all 15 serotypes in the vaeci . .").

GSK 2008 likewise discloses immunogenic compositiamherein the

composition comprises a serotype 22F saccharidegate.” Ex. 1007 at
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Abstract; Ex. 1087, {1 110. For example, GSK 2088ldses a 13-valent
pneumococcal conjugate composition with polysadadearfrom serotypes 1, 3, 4,
5, 6B, 7F, 9V, 14, 18C, 19A, 1982F and 23F. Ex. 1007 at 54:23-55:8. The
serotype 22F conjugate is immunogenmie.( it elicits functional antibody) in
several animal models, including various mice (Fégul4, 16, 20 and 22), and
guinea pigs (Figure 18)See alsad. at 75:6-8 ("19A-dPly and 22F-PhtD
administered within the 13-valent conjugate vacdorenulation were shown
immunogenic and induced opsono-phagocytic titeggoumg Balb/c mice (Table
17 and figures 19-20)."), 77:21-23 (same, for yo@#L mice).

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

Based on the GSK 2008 disclosure of pneumococcgligates between
1,303-9,572 kDa, a POSITA would have been motivatitd a reasonable
expectation of success to construct the serotypec@jugate of Merck 2011/GSK
2008 in that approximate molecular weight rangg. 1087,  111. In GSK 2008,
Table 2 discloses the "characteristics of the qgatjes,” including the molecular
weights of the conjugate ("Conj. Size (kDa)"). BRO7 at 54:27-55:1. Although
the molecular weight of the PS22F-PhtD conjugats \mat determined," every
disclosed conjugate molecular weight (for everyjogate in the 10-valent
composition) ranged from 1,303-9,572 kDa, squanatigin claim 1's molecular

weight range.ld. A POSITA would have found the conjugate moleculaight
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range disclosed by GSK (a major vaccine manufagttweoe desirable and would
have been motivated to construct a serotype 22jugate in that approximate
molecular weight range. Ex. 1087, § 111. A POS#&Igo would have understood
that, given the molecular weights of the polysacides (all of which were
several-fold smaller than the corresponding cornpigaolecular weights), the
disclosed conjugates of 1,303-9,572 kDa had bemssdmked into lattice
structures containing multiple polysaccharide asdier proteins.ld. (citing EX.
1007 at 54:27-55:1; Ex. 1035 at 7 ("Since the Ca&Rvation process creates a
multiplicity of reactive sites and the protein lsakrge number of amines, a lattice
is formed . . .")). Notably, a POSITA would havederstood that the commonly-
used carrier proteins (including CRd) can be cross-linked with pneumococcal
polysaccharides to form lattice structures fallmighin the disclosed molecular
weight range; the 10 conjugates with reported mdéoveights in the claimed
range feature 3 different carrier proteins (PD,ant DT). Id. (citing Ex. 1007 at
54:27-55:1).

In view of the known molecular weights of serotyg# capsular
polysaccharide and suitable carrier proteins, alP®8&lso would have had a
reasonable expectation of success in constructseyaype 22F conjugate in
GSK's range of about 1,303-9,572 kDa, using thedstal conjugation chemistries

disclosed in Merck 2011 and GSK 2008.,  112. GSK 2008 discloses that the
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serotype 22F polysaccharide in its immunogenic wgeatjes can b&.g, "between
50 and 800 kDa." Ex. 1007 at 93 (claim 56). Samiyl, Merck 2011 references
(Ex. 1006 at 4:12-15) European Patent Applicatiahlieation No. 0497525,
which discloses that pneumococcal polysaccharmesmjugates have "an average
molecular weight between about 13Ehd 1x16 daltons,"i.e., 100 to 1,000 kDa.
Ex. 1084 at 4:2-3. And, both Merck 2011 and GSR&4disclose several suitable
carrier proteins of known molecular weigbtg, CRM,9; (~58 kDa), diphtheria
toxoid (~58 kDa), tetanus toxoid (~150 kDa), Prot®i(~42 kDa), and PhtD (~94
kDa). Ex. 1006 at 4:23-6:10; Ex. 1007 at 10:12H%;1043 at 7, 8, 13; Ex. 1082
at 2; Ex. 1008 at 20; Ex. 1083 at 3. A POSITA lgasould have constructed a
cross-linked serotype 22F conjugate in GSK 2008k aular weight range, using
the well-known reductive amination or CDAP conjugatchemistries disclosed in
both Merck 2011 and GSK 2008. Ex. 1087, 1 112fad¢h, the '559 Patent
employs only standard reductive amination chemistrybtain the serotype 22F
conjugates in the claimed molecular weight ranigke (citing Ex. 1001 at 114:21-
116:49). Similarly, it was well-known that conjuga (formed with CDAP-based
chemistry, as in GSK 2008) "can have a moleculagman the multimillions
[Daltons]." Ex. 1035 at 7.

There was motivation for a POSITA to stay roughiyhim the upper limit of

molecular weights disclosed in GSK 2008, becaugee%sive modifications to the
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PS or protein molecules can have an adverse ingmaichmunogenicity.” EX.
1087, § 113 (citing Ex. 1035 at 8-9 and Ex. 1066)atAdditionally, "care must be
taken to avoid forming conjugates so large as ¢aipitate, form a gel, or become
too large to be sterile filtered.lt. (citing Ex. 1035 at 7-8). Notably, both Merck
2011 and GSK 2008 disclose a sterile filtratiopgteough a 0.2m filter, which
sets an upper limit on conjugate molecular weiddt.(citing Ex. 1006 at 16:30-
31, 18:14-15; Ex. 1007 at 14:13-15, 14:33-15:2152t2).

Patent Owner's disclosure in a 2012 scientific mgdhat the "Typical
Mass (kDa)" for a glycoconjugate is "500-5000 [kDddrgely overlapping with
the range recited in GSK 2008 (and claim 1), furtieflects a POSITA's
reasonable expectation of success. Ex. 1087, {citidg Ex. 1008 at 6). For
example, cross-linked conjugates of 5,000 kDa wezk-known: "As there are
multiple activation points within each polysaccdarand multiple linkage points
on each carrier protein, the resulting conjugate gésosslinked network of
polysaccharide and protein with a molecular weiafhbn average, 5xf®a."

Ex. 1026 at 7 (conjugate vaccine agalaemophilus influenzatype b). Patent
Owner even disclosed in a 2007 scientific meetirag its own pneumococcal
conjugates can be as large as ~7,000 to ~12,000ddaan overlapping with GSK
2008's range (and falling within claim 1's ranggx. 1027 at 21 ("Typical

Conjugate" of pneumococcal serotype 7F and G§M in the range of 9,202 to
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11,950 kDa), 30 ("Control" conjugate has a molecwlaight of 6,895 kDa); Ex.
1028 (meeting website listing Ex. 1027).

Since the structure of serotype 22F capsular potysaide had been known
since 1989 (Ex. 1029), a POSITA would have requaely routine
experimentation to obtain a conjugate moleculageivithin GSK 2008's
desirable rangee.g, by increasing or decreasing the amount of criog$alg in the
conjugate. Ex. 1087, 1 115 (citing Ex. 1030 a649, referenced by Merck 2011,
which discloses that "[t]he degree of crosslinkamgl overall size of the network or
lattice can be regulated lbgutine variation of the conditions of the conjugaion
reaction.") (emphasis added)).

Finally, a POSITA would have had a reasonable egpien of
Immunogenicity with respect to a serotype 22F cgafe falling in GSK 2008's
disclosed range of about 1,303-9,572 kD&, 1 116. The serotype 22F conjugate
of GSK 2008 elicited functional antibodyeeEx. 1007 aFigures 14, 16, 18, 20
and 22;id at 75:6-8 ("19A-dPly and 22F-PhtD administerecdhimitthe 13-valent
conjugate vaccine formulation were shown immunogenid induced opsono-
phagocytic titers in young Balb/c mice (Table 1d &éigures 19-20)."), 77:21-23
(same, for young OF1 mice). Likewise, Merck 204dches a serotype 22F
conjugate that elicits functional antibody, furtlsepporting the reasonable

expectation of immunogenicity. Ex. 1006 at 23:3@;13-15.
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C. "and comprises an isolated capsular polysaccharide
from S. pneumoniae serotype 22F and a carrier
protein,"

In both Merck 2011 and GSK 2008, the disclosed imogenic serotype
22F conjugates include an isolated capsular potysaae fromS. pneumoniae
serotype 22F conjugated to a carrier protein. 1887, § 117see, e.g.Ex. 1006 at
1:8-11 ("The present invention provides a multimhlenmunogenic composition
having 15 distinct polysaccharide-protein conjugakach conjugate consists of a
capsular polysaccharide prepared from a differerdtgpe ofStreptococcus
pneumoniadl, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 12RF, 23F or 33F)
conjugated to a carrier protein, preferably CRMs-.") (emphasis added); Ex.
1007 at Abstract ("Specifically, an immunogenic gasition for infants is
provided comprising a multivale®treptococcus pneumonigaccine comprising
2 or more capsular saccharide conjugates fromrdifteserotypes, wherein the
composition comprises serotype 22F saccharide conjugaty (emphasis
added).

Each of Merck 2011 and GSK 2008 discloses a numbguitable carrier
proteins, including CRMy, diphtheria toxoid, tetanus toxoid, detoxified
pneumolysin, Protein D and PhtD. Ex. 1087, 1 B&&, e.g.Ex. 1006 at 4:26-27
("In a particular embodiment of the present invemtiCRMy7 is used as the carrier

protein."), 5:8-6:10 ("Other suitable carrier pioteinclude additional inactivated
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bacterial toxins such as DT (Diphtheria toxoid), (fdtanus tox[o]id) or fragment
C of TT, . . .Haemophilus influenzagrotein D, pneumococcal pneumolysin . . .
including ply detoxified in some fashion . . ., BhPhtE and fusions of Pht
proteins for example PhtDE fusions . . ."; Ex. 1@0720:11-16 ("Any
Streptococcus pneumoniaapsular saccharides present in the immunogenic
composition of the invention may be conjugated ta@ier protein independently
selected from the group consisting of TT, DT, CRM1®agment C of TT, PhtD,
PhtDE fusions (particularly those described in WX298334 and WO 03/54007),
detoxified pneumolysin and protein D.").

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

In view of the individual disclosures of Merck 20aad GSK 2008, as well
as the general knowledge in the art at the tinlRQ&ITA would have been
motivated with a reasonable expectation of suctesbtain an immunogenic
serotype 22F conjugate with a polysaccharide ttepraatio between 0.4 and 2.
Ex. 1087, 1 119. Merck 2011 and GSK 2008 bothlasscthe claimed range of
conjugate polysaccharide to protein ratios (0.2)tand reflect a POSITA's
general understanding that conjugate polysacchésigeotein ratios in the
claimed range are typical for immunogenic conjugatd.

Merck 2011 discloses pre-conjugation ratios betw@&&rand 2, which a

POSITA would have considered indicative of a fioahjugate ratio in that same
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range. Id., 1 120 (citing Ex. 1006 at 17:24-25). For exammflable 1 of GSK
2008 discloses pre-conjugation ratios that arelairnto the final conjugate ratios
disclosed in Table 2. Ex. 1007 at 52:15-53:1, 343:1. Indeed, Example 13 of
the '559 Patent itself employs a pre-conjugatiamp{it") ratio of 1 to achieve
serotype 22F conjugates in the claimed polysacdéda protein ratio (and
molecular weight) range - using the same redu@meation chemistry and
carrier protein (CRNy7) of Merck 2011's Examples. Ex. 1001 at 115:58-61.
Notably, the pre-conjugation ratios of Merck 20&%ulted in an average
polysaccharide to protein ratio in the conjugatespproximately 1 (~32g of
polysaccharide and ~3®) of protein), squarely in the claimed range. 06 at
19:3-8 (Table 1).

GSK 2008 discloses claim 1's polysaccharide togmmattio of 0.4 to 2:
"Preferably the ratio of carrier protein $ pneumoniasaccharide is . . . between
1:2and 2.5:1 ... (w/w)," which translates toadypaccharide to protein ratio of
1:2.5to0 2:1j.e,0.4to 2. Ex. 1007 at 20:24-26. GSK 2008'sl& 2uspecifically
discloses an immunogenic serotype 22F conjugat2AP-£htD) with a protein to
polysaccharide ratio of 2.17, which translates pmlgsaccharide to protein ratio of
1/2.17 or 0.46 - squarely within claim 1's randg. at 54:27-55:1. (A POSITA
would have understood that, unless otherwise gpdcihe ratio of polysaccharide

to carrier protein is a weight to weight ratio, smtent with GSK 2008's disclosure

44



of other polysaccharide to protein ratios. Ex.1§821 (citing Ex. 1007 at 14:15-
18, 20:24-26, 27:31-28:2).)

In fact, a POSITA would have had a reasonable datien of successfully
obtaining conjugates with the claimed polysaccleatalprotein ratioghat were
alsowithin the claimed molecular weight range, usitandgard conjugation
chemistry. Id., 1 122. Notably, every conjugate disclosed ilK@808's Table 2
with a molecular weight in the range of 1,000 tg5DD kDa (as required by the
claim) features a polysaccharide to protein ratitiw the claimed range of 0.4 to
2. Ex. 1007 at 54:27-55:1.

Merck 2011 and GSK 2008 reflect a POSITA's genanderstanding that
conjugate polysaccharide to protein ratios in fagmwed range (0.4 to 2) are
typical for immunogenic conjugates. Ex. 1087, $.1For example, the
"Biological Products Standards" published on thésite of Japan's National
Institute of Infectious Diseases as of January0@32ncludes a monograph
directed to "Adsorbed Pneumococcal 7-valent Conpuyfaccine (Non-toxic
Diphtheria Toxin Mutant),f.e., a 7-valent pneumococcal CR§conjugate
vaccine. Ex. 1085 at 20-24. That monograph siescihe acceptable range of
"Saccharide content/protein ratio" (which a POSMWdauld have understood to be

a w/w ratio) for each of the seven disclosed coajes;
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Capsular serotype Saccharide content/protein ratio

4 0.9 ~ 21

6 B 0.4 ~ 09

19F 04 ~11

23F 0.3 ~ 1.0

Id. at 23. Each disclosed ratio overlaps to a lardent with the claimed ratio of
0.4 to 2, consistent with the general understanahrige art as of January 21, 2014
of typical immunogenic conjugate ratios. Ex. 1082,24.

2. Claim 11

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

Merck 2011 discloses 15-valent immunogenic compost(including an
immunogenic serotype 22F conjugate), which inclogédine buffer. Ex. 1087,
1 125;see, e.g.Ex. 1006 at 18:24-27 (the 15 conjugates of ExarBdee
combined in "sodium chloride and L-histidine, p#,5containing buffer"), 11:31-
12:6 ("Each 0.5 mL dose is formulated to contain:L-histidine buffer."), 3:6-9
(same formulation), 15:16-17 ("In a preferred embwht, the vaccine

composition is formulated in L-histidine buffer Wwisodium chloride.").
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3. Claim 12

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

Claim 12 limits the composition of claim 11 to anewhich the composition
includes a buffer. Merck 2011 discloses 15-valemhunogenic compaositions
(including an immunogenic serotype 22F conjugatdich include histidine
buffer. Ex. 1087, 1 12&ee, e.g.Ex. 1006 at 18:24-27 (the 15 conjugates of
Example 3 are combined in "sodium chloride and dtiline, pH 5.8, containing
buffer"), 11:31-12:6 ("Each 0.5 mL dose is formathto contain: . . . L-histidine
buffer."), 3:6-9 (same formulation), 15:16-17 (‘drpreferred embodiment, the

vaccine composition is formulated in L-histidineffea with sodium chloride.").

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

Claim 13 limits the composition of claim 12 to anewvhich the recited
buffer is selected from the commonly-used phosplsatecinate, histidine and
citrate buffers. Merck 2011 discloses 15-valenhumogenic compositions
(including an immunogenic serotype 22F conjugatdjch include histidine
buffer. Ex. 1087, 1 12&ee, e.g.Ex. 1006 at 18:24-27 (the 15 conjugates of
Example 3 are combined in "sodium chloride and dtiline, pH 5.8, containing

buffer"), 11:31-12:6 ("Each 0.5 mL dose is formathto contain: . . . L-histidine
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buffer."), 3:6-9 (same formulation), 15:16-17 (‘drpreferred embodiment, the

vaccine composition is formulated in L-histidineffea with sodium chloride.").

5. Claim 14
a. "A syringe filled with the immunogenic composition
of claim 1."

Merck 2011 discloses that "[t}he composition of im&ention can be
formulated as . . . pre-filled syringes." Ex. 1GQ6L3:1-2seeEx. 1087, { 128.

6. Claim 23

a. "The immunogenic composition of claim 1, wherein
said immunogenic composition further comprise[s] at
least one adjuvant."

Merck 2011 discloses 15-valent immunogenic compostthat contain at
least one adjuvant. Ex. 1087, 1 186e, e.g.Ex. 1006 at 7:28-10:25 (disclosing
“[s]uitable adjuvants to enhance effectivenesfhefdomposition”)see also idat
18:24-29 (the 15 conjugates are mixed with alumiminosphate adjuvant), 11:31-
12:6 ("Each 0.5 mL dose is formulated to contain:0.125 mg of elemental
aluminum (0.5 mg aluminum phosphate) adjuvant), 3:6-9 (same formulation),
3:1-2 ("In a particular embodiment of the inventitime adjuvant is aluminum
phosphate."), 10:13-14 ("In certain embodiments,atijuvant is a CpG-containing

nucleotide sequence, for example, a CpG-containliggnucleotide.").
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7. Claim 24

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

Claim 24 limits the composition of claim 23 to anewhich the "at least one
adjuvant" is selected from a group of common adjis/aincluding aluminum.
Merck 2011 discloses that, "[iJn a particular emineeht of the invention, the
adjuvant is aluminum phosphate.” Ex. 1006 at 3:4e2 also idat 18:24-29 (the
15 conjugates are mixed with aluminum phosphatevaait), 11:31-12:6 ("Each
0.5 mL dose is formulated to contain: . . . 0.12pohelemental aluminum (0.5
mg aluminum phosphate) adjuvant . . ."), 3:6-9 @d&onmulation); Ex. 1087, |
130.

8. Claim 25

a. "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."

Claim 25 limits the composition of claim 24 to anewvhich the "aluminum
adjuvant" is selected from a group of common adpts/aincluding aluminum
phosphate. Merck 2011 discloses that, "[i]n aipaldr embodiment of the
invention, the adjuvant is aluminum phosphate." 106 at 3:1-2see also idat

18:24-29 (the 15 conjugates are mixed with alumiminosphate adjuvant), 11:31-
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12:6 ("Each 0.5 mL dose is formulated to contain:0.125 mg of elemental
aluminum (0.5 mg aluminum phosphate) adjuvant), 3:6-9 (same formulation);
seeEx. 1087, 1 131.

9. Claim 26

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

Claim 26 limits the composition of claim 23 to anewhich the "at least one
adjuvant" is a CpG oligonucleotide. Merck 2011cttises that, "[i]n certain
embodiments, the adjuvant is a CpG-containing micle sequence, for example,

a CpG-containing oligonucleotide . . ." Ex. 1006.&:13-14;seeEx. 1087, 1 132.

10. Claim 27
a. "The immunogenic composition of claim 1, wherein
said immunogenic composition is formulated in liqud
form."

Merck 2011 discloses that, "[i]n a particular eminoeht of the present
invention, the PCV-15 vaccine is a sterile liquadrhulation.”" Ex. 1006 at 11:31-
32;seeEx. 1087, 1 133.

11. Claim 28

a. "The immunogenic composition of claim 1, wherein
said immunogenic composition is formulated in a
lyophilized form."

Based on GSK 2008 and the general knowledge ofSI'P&Q a POSITA

would have been motivated with a reasonable expectaf success to formulate
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the immunogenic composition of claim 1 in lyophalizform to improve stability.
Ex. 1087, 1 134. GSK 2008 explains that "[t|heciaes of the present invention
[i.e., which include immunogenic serotype 22F conjudatesy be stored in

solution or lyophilized," and that "[lJyophilizinghay result in a more stable

composition (vaccine) . . ." Ex. 1007 at 41:5-10.
12. Claim 29
a. "A container filled with the immunogenic

composition of claim 1."

A POSITA would have understood that the immunogenimpositions of
Merck 2011/GSK2008 would have been provided inrgtaioer. Ex. 1087, § 135.
For example, Merck 2011 discloses that "[t]he cositjmn of the invention can be
formulated as single dose vials, multidose viala®pre-filled syringes." Ex. 1006
at 13:1-2.

13. Claim 30

a. "A method of preventing, treating or ameliorating an
infection, disease or condition associated wit8.
pneumoniae in a subject comprising administering to
the subject an effective amount of the immunogenic
composition of claim 1."

Merck 2011 teaches administering an effective arhotithe disclosed 15-
valent pneumococcal conjugate compositions "togatadr treat a human

susceptible to pneumococcal infection™:
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The compositions and formulations of the presevemtion can be
usedto protect or treat a human susceptible to pneumoazal
infection, by means of administering the vaccine via a syst®r
mucosal route. In one embodiment, the present trveprovides a
method of inducing an immune response & @aneumoniaeapsular
polysaccharide conjugate, comprisagministering to a human an
immunologically effective amountof an immunogenic compaosition
of the present invention. In another embodimem piesent invention
provides a method of vaccinating a human agaipsteamococcal
infection, comprising the step afiministering to the human an
immuno[lo]gically effective amountof a immunogenic composition

of the present invention.

Ex. 1006 at 10:27-11:3 (emphasis addsdg also idat 11:7-10.A POSITA

would have had a reasonable expectation of suclidesshe '559 Patent (Ex. 1001
at 116:50-117:58, 123:1-45, 124:49-125:34), Mer@k?and GSK 2008
demonstrate immunogenicity against serotype 22generation of functional
antibody against that serotype in animal studdsrck 2011 (Ex. 1006) at 22:29-
23:13; GSK 2008 (Ex. 1007) at 75:6-8, 77:21-23uFeg 14, 16, 18, 20 and 22.

Ex. 1087, 1 136.
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14. Claim 31

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

Merck 2011 teaches administering an effective arhotithe disclosed 15-
valent pneumococcal conjugate compositions "togatot. . a human susceptible
to pneumococcal infection":

The compositions and formulations of the presevemtion can be
usedto protect or treata human susceptible to pneumococcal
infection, by means of administering the vaccine via a syst®r
mucosal route. In one embodiment, the present trveprovides a
method of inducing an immune response & ganeumoniaeapsular
polysaccharide conjugate, comprisagministering to a human an
immunologically effective amountof an immunogenic composition
of the present invention. In another embodimem piesent invention
provides a method of vaccinating a human agaipsteamococcal
infection, comprising the step afiministering to the human an
immuno[lo]gically effective amountof a immunogenic composition

of the present invention.

Ex. 1006 at 10:27-11:3 (emphasis addsdg also idat 11:7-10.A POSITA

would have had a reasonable expectation of suclidesshe '559 Patent (Ex. 1001
at 116:50-117:58, 123:1-45, 124:49-125:34), Mer@k?and GSK 2008
demonstrate immunogenicity against serotype 22generation of functional

antibody against that serotype in animal studdsrck 2011 (Ex. 1006) at 22:29-
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23:13; GSK 2008 (Ex. 1007) at 75:6-8, 77:21-23uFeg 14, 16, 18, 20 and 22.
Ex. 1087, 1 137.

15. Claim 32

a. "The method of claim 30, wherein the subjectis a
human being less than 2 years of age."

Merck 2011 discloses that, "[ijn certain embodinsetite human patient is
an infant (less than 1 year of age) . . ." Ex.618012:8-9seeEx. 1087, § 138.

16. Claim 33

a. "The method of claim 30, wherein the subjectis a
human adult 50 years of age or older."

Merck 2011 discloses that, "[ijn other embodimetits, human patient is an

elderly patient (> 65 years)." Ex. 1006 at 12:9<gdxEx. 1087, § 139.

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

Merck 2011 discloses that, "[ijn one embodimenthef methods of the
present invention, a composition of the presergémtion is administered as a

single inoculation." Ex. 1006 at 12:13-B&eEx. 1087, 1 140.
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18. Claim 36

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

Merck 2011 discloses that, "[ijn another embodimére vaccine is
administered twice, three times or four times orenadequately spaced apart.”
Ex. 1006 at 12:14-15eeEx. 1087, § 141.

19. Claim 37

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

Merck 2011 discloses that, "[ijn one embodimenrg, phesent invention
provides a method of inducing an immune responseStgpneumoniaeapsular
polysaccharide conjugate, comprising administeting human an
immunologically effective amount of an immunogeoamposition of the present
invention." Ex. 1006 at 10:29-38ee also idat 3:3-5, 3:27-29. A POSITA would
have had a reasonable expectation of successh&k&59 Patent (Ex. 1001 at
116:50-117:58, 123:1-45, 124:49-125:34), Merck 28td GSK 2008 demonstrate
Immunogenicity against serotype 22F by generatidnmctional antibody against
that serotype in animal studies. Merck 2011 (E2Q6) at 22:29-23:13; GSK 2008

(Ex. 1007) at 75:6-8, 77:21-23, Figures 14, 16,28Band 22. Ex. 1087, Y 142.
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B. Claim 15 Is Invalid as Obvious
over Merck 2011 In View of GSK 2008,
the '787 Patent and the General Knowledge of a POBA

1. Claim 15

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

Based on Patent Owner's '787 Patent (Ex. 10103 PA would have
been motivated with a reasonable expectation afesscto include the
immunogenic composition of claim 1 in a syringettigasiliconized and/or made
of glass. Ex. 1087, § 143. Merck 2011 disclobas '{tjhe composition of the
invention can be formulated as . . . pre-filledisyes.” Ex. 1006 at 13:1-2. The
787 Patent discloses pneumococcal polysaccharateip conjugate formulations
in siliconized containers, including glass syringée formulations inhibit protein
aggregation caused by the silicone &ke, e.gEx. 1010 at 13:34-14:23. A
POSITA designing a pneumococcal conjugate compaoskiased on Merck
2011/GSK 2008 would have considered the teachihtgsed787 Patent relating to
suitable containers for such compositions. Ex.7148144.

The 787 Patent discloses silicone oil in a syritigdubricate the rubber
plunger and facilitate transfer of the plunger ddiva syringe barrel (i.e., silicone
oil improves the syringeability of the formulatioh)Ex. 1010 at 2:25-29.
Furthermore, most of the examples of siliconizetdhgyes in the '787 Patent are

made of glassld. at 20:9-12 ("3 mL BD HYPAK™ SCF™ glass syringeiwi
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w4432 grey stoppers"), 23:34-38 (referencing "retadyse (single-dose) Becton
Dickinson® (BD) Hypak Type 1 borosilicate glassisges treated with Dow
Corning® medical grade DC 360 silicone"), 29:48(%/ringes with higher
silicone levels" include "BD Hypak syringe (contdjl'). Ex. 1087, § 145.

C. Claims 20-21 Are Invalid as Obvious

over Merck 2011 In View of GSK 2008,
Obaro 2002 and the General Knowledge of a POSITA

1. Claim 20

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

Based on Obaro 2002 (Ex. 1040), a POSITA would Heaen motivated
with a reasonable expectation of success to incundantigen from a pathogen
other than pneumococcus in the immunogenic compasff claim 1. Ex. 1087, |
146. As an initial matter, a POSITA would have @rstood that combining
distinct individual vaccinese(g, pneumococcal and non-pneumococcal
vaccinations) into a single composition is deseabd enhance protection against
disease and minimize the number of injections patéent, particularly for infants.
Id.; see, e.g.Ex. 1007 at 43:1-11. Obaro 2002 reports the saatly
iImmunogenicity of Patent Owner's 9-valent pneumoab€RMg-Cconjugate
vaccine ("PnCV") when given in combination withaceine ("TETRAMUNE")
containing diphtheria toxoid, tetanus toxoid, whoddl pertussis, and CRM197-

conjugatecHaemophilus influenzape B oligosaccharide. Ex. 1040 at 2. The
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authors conclude that "[tlhe combination of TETRAME and PnCV is safe and
immunogenic."ld. at 1. Given the teaching of Obaro 2002, as asthe
demonstrated immunogenicity of serotype 22F conggyan the multivalent
compositions of Merck 2011 and GSK 2008, a POSIToul have been
motivated with a reasonable expectation of sucttesembine the immunogenic
serotype 22F conjugates of Merck 2011/GSK 2008 thghclaimed "antigen from
other pathogens." Ex. 1087, 1 146.

2. Claim 21

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

Based on Obaro 2002, a POSITA would have been atetiwith a
reasonable expectation of success to include ageantrom a pathogen recited in
claim 21 in the immunogenic composition of claimBx. 1087, § 147. As an
initial matter, a POSITA would have understood tt@nbining distinct individual
vaccines €.g, pneumococcal and non-pneumococcal vaccinatiots )ai single
composition is desirable, to enhance protectiomagjaisease and minimize the

number of injections to a patient, particularly fofants. Id.; see, e.g.Ex. 1007 at
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43:1-11. Obaro 2002 reports the safety and immeniocgy of Patent Owner's 9-
valent pneumococcal CRi}-conjugate vaccine ("PnCV") when given in
combination with a vaccine ("TETRAMUNE") containinigphtheria toxoid,
tetanus toxoid, whole cell pertussis, and CRM197ogatedHaemophilus
influenzaetype B oligosaccharide. Ex. 1040 at 2. The autleonclude that "[t]he
combination of TETRAMUNE and PnCV is safe and immgenic." Id. at 1.
Given the teaching of Obaro 2002, as well as tmeagstrated immunogenicity of
serotype 22F conjugates in the multivalent comparsstof Merck 2011 and GSK
2008, a POSITA would have been motivated with aasaable expectation of
success to combine the immunogenic serotype 22jagates of Merck 2011/GSK
2008 with at least one of the claimed antigens fcbffierent pathogens. Ex. 1087,

1147.
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D. Claim 22 Is Invalid as Obvious
over Merck 2011 In View of GSK 2008,
Sigurdardottir 2008 and the General Knowledge of #20OSITA

1. Claim 22

a. "The immunogenic composition of claim 1, wherein
said immunogenic composition further comprises a
conjugatedN. meningitidis serogroup A capsular
saccharide (MenA), a conjugatedN. meningitidis
serogroup W135 capsular saccharide (MenW135), a
conjugatedN. meningitidis serogroup Y capsular
saccharide (MenY), or a conjugatedN. meningitidis
serogroup C capsular saccharide (MenC)."

Based on Sigurdardottir 2008 (Ex. 1011), a POSIToAl have been
motivated with a reasonable expectation of suctesxlude a meningococcal
serogroup C conjugate in the immunogenic compasiioclaim 1. Ex. 1087, |
148. As an initial matter, a POSITA would have @rstood that combining
distinct individual vaccinese(g, pneumococcal and non-pneumococcal
vaccinations) into a single composition is desegabd enhance protection against
disease and minimize the number of injections patéent, particularly for infants.
Id.; see, e.g.Ex. 1007 at 43:1-11. Sigurdardottir 2008 "evaldatafety and
immunogenicity of a combined 9-valent pneumocoeca meningococcal C
conjugate vaccine ["9vPnC-MnCC"], administered adowy to either a two- or a
three-dose primary immunization schedule, followgd booster dose." Ex.1011
at 2. The authors conclude that, for both immuroraeschedules, 9vPnC-MnCC is

safe and immunogenidd. at 8. Given the teaching of Sigurdardottir 2088 well
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as the demonstrated immunogenicity of serotype@Zfugates in the multivalent
compositions of Merck 2011 and GSK 2008, a POSIToul have been
motivated with a reasonable expectation of sucttesembine the immunogenic
serotype 22F conjugates of Merck 2011/GSK 2008 thehclaimed
meningococcal serogroup C conjugate. Ex. 108487 1

E. Claim 34 Is Invalid as Obvious

over Merck 2011 In View of GSK 2008,
MMWR 2012 and the General Knowledge of a POSITA

1. Claim 34

a. "The method of claim 30, wherein the subject is an
immunocompromised human."

Based on MMWR 2012 (Ex. 1012), a POSITA would hbgen motivated
with a reasonable expectation of success to peatiie method of claim 30 (taught
by the combination of Merck 2011 and GSK 2008)nnrmamunocompromised
human. Ex. 1087, 1 149. Authored by the Cenmr®isease Control and
Prevention ("CDC"), "the MMWR series is the ageagyimary vehicle for
scientific publication of timely, reliable, authtaiive, accurate, objective, and
useful public health information and recommendatioreEx. 1025 at 1. MMWR
2012 discloses the "recommended routine use ol&avpneumococcal
conjugate vaccine (PCV13; Prevnar 13, Wyeth Phagntazals, Inc., a subsidiary

of Pfizer, Inc.) for adults age& 19 years with immunocompromising conditions .

.." Ex. 1012 at 12. A POSITA developing the pmegoccal conjugate
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compositions of Merck 2011/GSK 2008 would have atered the teachings of
MMWR regarding the recommended use of a previolisgnsed pneumococcal
conjugate composition. Ex. 1087, 1 149. BaseMbWR 2012, as well as the
demonstrated immunogenicity of the serotype 22Kugates of Merck 2011 and
GSK 2008, a POSITA would have been motivated witbasonable expectation of
success to practice the method of claim 30 (tabglhe combination of Merck
2011 and GSK 2008) in an immunocompromised hunhdn.

F. Secondary Considerations

To the extent Patent Owner argues that secondaid=rations support a
finding of non-obviousness with respect to the lemgled claims, Petitioner
reserves the right to address any such argumemstitioner's Reply. However,
any secondary considerations that Patent Ownerattege will not overcome the

strong evidence of obviousness based on prior art.
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X.  CONCLUSION

Petitioner respectfully submits that it has estdi@dd a reasonable likelihood
that it will prevail as to the obviousness of claifrl-15 and 20-37 of the '559
Patent. Petitioner respectfully requests thatRleistion be grantednter partes
review be instituted, and claims 11-15 and 20-3thef'559 Patent be found

unpatentable and canceled.

Respectfully submitted,

Dated: Septemb¢20, 2017 [ Arlene Chow /
Arlene L. Chow
Registration No. 47,489
Ernest Yakob
Registration No. 45,893
Hogan Lovells US LLP
875 Third Avenue
New York, New York 10022
Telephone: (212) 918-3000
Fax: (212) 918-3100

Counsel for Petitioner
Merck Sharp & Dohme Corp.
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CLAIM LISTING APPENDIX

1. An immunogenic composition comprisingaeptococcus pneumoniae
serotype 22F glycoconjugate, wherein the glycoogatje has a molecular weight
of between 1000 kDa and 12,500 kDa and comprisesoéated capsular
polysaccharide fror. pneumoniaserotype 22F and a carrier protein, and
wherein a ratio (w/w) of the polysaccharide to ¢herier protein is between 0.4

and 2.

11. The immunogenic composition of claim 1, wheard immunogenic
composition further comprises a buffer, a saltivaldnt cation, a non-ionic

detergent, a cryoprotectant, an anti-oxidant, corabination thereof.

12. The immunogenic composition of claim 11, whetée composition further

comprises a buffer.

13. The immunogenic composition of claim 12, whetée buffer is phosphate,

succinate, histidine or citrate.

14. A syringe filled with the immunogenic compasitiof claim 1.

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

20. The immunogenic composition of claim 1, wheiarid immunogenic

composition further comprises an antigen from offehogens.
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21. The immunogenic composition of claim 20, wheaid antigen is selected
from the group consisting of a diphtheria toxoid,(B tetanus toxoid (T), a
pertussis antigen (P), an acellular pertussis ent{§a), a hepatitis B virus (HBV)
surface antigen (HBsAQ), a hepatitis A virus (HAAfjtigen, a conjugated
Haemophilus influenzakype b capsular saccharide (Hib), and an inaad/at

poliovirus vaccine (IPV) antigen.

22. The immunogenic composition of claim 1, wheaid immunogenic
composition further comprises a conjugatedneningitidisserogroup A capsular
saccharide (MenA), a conjugatiid meningitidisserogroup W135 capsular
saccharide (MenW135), a conjugatédmeningitidisserogroup Y capsular
saccharide (MenY), or a conjugatdd meningitidisserogroup C capsular

saccharide (MenC).

23. The immunogenic composition of claim 1, wheiaid immunogenic

composition further comprise[s] at least one adpiva

24.  The immunogenic composition of claim 23, whesid at least one
adjuvant is selected from the group consistingl@ingnum, calcium phosphate, a
liposome, an oil-in-water emulsion, and poly(D,ctide-co-glycolide) (PLG)

microparticles or nanopatrticles.
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25. The immunogenic composition of claim 24, wheaid adjuvant is an
aluminum adjuvant selected from the group conggstinaluminum phosphate,

aluminum sulfate and aluminum hydroxide.

26. The immunogenic composition of claim 23, whesid at least one

adjuvant is a CpG Oligonucleotide.

27. The immunogenic composition of claim 1, wheiaid immunogenic

composition is formulated in liquid form.

28. The immunogenic composition of claim 1, wheiarid immunogenic

composition is formulated in a lyophilized form.

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

30. A method of preventing, treating or ameliorgtan infection, disease or
condition associated with. pneumoniag a subject comprising administering to

the subject an effective amount of the immunogeamposition of claim 1.

31. A method of preventing an infection causedsbpneumonia@ a subject
comprising administering to the subject an effecavnount of the immunogenic

composition of claim 1.

32. The method of claim 30, wherein the subjeetmiman being less than 2

years of age.
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33. The method of claim 30, wherein the subjeetlmiman adult 50 years of

age or older.

34. The method of claim 30, wherein the subjeanismmunocompromised

human.

35. The method of claim 30, wherein the immunogepimposition is

administered in a single dose schedule.

36. The method of claim 30, wherein the immunogepimposition is

administered in a multiple dose schedule.

37. A method of inducing an immune responsg.tpneumoniaserotype 22F
in a subject comprising the step of administeringtiective amount of the

iImmunogenic composition of claim 1.
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CERTIFICATE OF COMPLIANCE

The undersigned hereby certifies that, pursuaB87t€.F.R. 842.24(d), the
foregoing Petition fofnter PartesReview of U.S. Patent No. 9,492,559 contains,
as measured by the word processing system usedparg this paper, 12,842
words. This word count does not include the itexduded by 37 C.F.R. § 42.24

as not counting towards the word limit.

Dated: Septemb¢20, 2017 [ Arlene Chow /
Arlene L. Chow
Registration No. 47,489
Ernest Yakob
Registration No. 45,893
Hogan Lovells US LLP
875 Third Avenue
New York, New York 10022
Telephone: (212) 918-3000
Fax: (212) 918-3100

Counsel for Petitioner
Merck Sharp & Dohme Corp.

68



CERTIFICATE OF SERVICE

The undersigned hereby certifies that, pursuaB7t€.F.R. 8842.6(e) and
42.105(a), a copy of the foregoing Petition lfaler PartesReview of U.S. Patent
No. 9,492,559, along with all exhibits and othgn@arting documents, was served
on September 20, 2017, by FedEx overnight delia¢ithe following address:

Pfizer Inc.

Attn: Legal Patent Department, Chief IP Counsel
235 East 42nd Street

New York, NY 10017

which is the correspondence address of record (BARC§ 42.105(a)) indicated in

the Patent Office's public PAIR system for U.S.eaiNo. 9,492,559.

Dated: Septemb¢20, 2017 [ Arlene Chow
Arlene L. Chow
Registration No. 47,489
Hogan Lovells US LLP
875 Third Avenue
New York, New York 10022
Telephone: (212) 918-3000
Fax: (212) 918-3100

Counsel for Petitioner
Merck Sharp & Dohme Corp.
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