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l. INTRODUCTION

Merck Sharp & Dohme Corp. ("Petitioner" or "Merckigreby requests

inter partesreview of claims 1-6, 10-11, 14 and 17-20 of WR&tent No.
8,562,999 ("the '999 Patent") (Ex. 1001), assigned/yeth LLC ("Patent Owner"
or "Wyeth"). There is a reasonable likelihood tRatitioner will prevail since the
prior art renders all the challenged claims obvionder pre-AlA 35 U.S.C. § 103
by a preponderance of the evidence.

The claims of the '999 Patent are directed to féautrans of
"polysaccharide-protein conjugates,” commonly-us@tiunogenic components of
vaccines against disease-causing bacteria. Thaimarg ingredients of the
claimed formulations — essentially buffer (to skiabkipH), salt (to match the salt
concentration of the body), aluminum adjuvant @o<t immunogenicity), and
surfactant (to inhibit protein aggregation) — wikewise staple vaccine
components as of the earliest possible priorite @dtApril 26, 2006. Indeed, the
primary reference of this Petition, Chiron 2003 .(EQ11), teaches polysaccharide-
protein conjugate vaccines with all of the abowgréadlients.

The disclosure of the '999 Patent makes cleatttieadbnly allegedly
inventive aspect of the claimed formulations i¢ thay inhibit undesirable protein
aggregation induced by "siliconized" containers.,(containers treated with a

silicone oil lubricant). During prosecution, th&aniner recognized that the



claimed formulations were old, but ultimately allavthe claims in view of Patent
Owner's argument that the recited formulationsdssBnguishable over the prior
art because they are housed in siliconized contaamad inhibit silicone-induced
aggregation.

But there is nothing inventive about the claimshef '999 Patent. Instead,
the claims reflect nothing more than a widely-kngwablem (protein aggregation
caused by silicone oil lubricant in containers)vdrich there was a widely-applied
solution (surfactant). As evidenced by Smith 1@88chnical report on
siliconization by "The Task Force on LubricationRdckaging Components") (Ex.
1012), lubrication of pharmaceutical containers @waecessity, with "essentially
all" such treatments involving silicone oil. AndaB 2004 (Ex. 1013) expressly
teaches the addition of a surfactant to prevertepr@aggregation induced by the
silicone oil in standard syringes.

A person of ordinary skill in the art ("POSITA") wiol have been motivated
to apply the teachings of Smith 1988 and Elan 20G#e polysaccharide-protein
conjugate formulations of Chiron 2003, to arrivelret claimed formulations of the
'999 Patent; this is especially so since the Cha@dB formulations incorporate the
very same solution for protein aggregation - a pofipate surfactant - that is used
in Elan 2004.Moreover, there would have been a reasonable tatpat of

success since surfactants were known to inhibtepraggregation and had



already been incorporated in many licensed prdiesed pharmaceuticals,
including at least one Chiron polysaccharide-protainjugate vaccine (Vaxem
Hib (Exs. 1050-1055)).

The '999 Patent also suggests that aluminum dahiia silicone-induced
aggregation. But the single independent claimdhdly includesany formulation
that inhibits silicone-induced aggregation; it does exclude surfactants, nor does
it require that aluminum inhibit aggregation. Tées nothing inventive about
including aluminum salts in a polysaccharide-pmtnjugate vaccine

formulation! Aluminum salts were the most commonly-used "adijus” {.e., to

! It bears noting that the mere recognition of gpprtedly unappreciated property
of a prior art formulationd.g, stability against silicone-induced aggregatioogsl
not confer patentability to otherwise old subjectti@r. See, e.gln re Gleave

560 F.3d 1331, 1338 (Fed. Cir. 2009) ("In sumhgttiiscovery of a new property
or use of a previously known composition, even wther property and use are
unobvious from the prior art, can not impart paéility to claims to the known
composition.™) (internal citations omittedt re Spada911 F.2d 705, 708-09
(Fed. Cir. 1990) ("When the claimed compositiore rast novel they are not
rendered patentable by recitation of propertiesthdr or not these properties are

shown or suggested in the prior art.").



boost immune responses) for any human vaccineydimaj licensed
polysaccharide-protein conjugate vaccines. Ind#edpolysaccharide-protein
conjugate formulations of Chiron 2003 (and Vaxerh)Hincluded both surfactant
and aluminum salt.

The remaining limitations in the challenged depemdéaims of the '999
Patent are directed to obvious details that refieatine optimization of claim 1's
old formulation, and are taught by the prior g&) surfactant and its concentration
range (claims 2 and 14); (b) bacterial antigensgarticular polysaccharide-
protein conjugates (claims 3-5, 17-18); (c) alumingalt/adjuvant (claim 6, 10-
11); and (d) particular containers (claims 19-20)st as with single independent
claim 1, all of the dependent claims would havenbavious to a POSITA.

Patent Owner may allege that recitation of spebificterial polysaccharides
and polysaccharide-protein conjugates in dependaims 3-5 and 17-18
somehow renders those formulation claims nonobvidst so. Silicone oil
induces aggregation of tipeotein in the polysaccharide-protein conjugates of the
claims, and surfactant is a widespread soluticsutdhprotein aggregation. The
fact that the 7 serotypes of claim 17 and the 18tgges of claim 18 are
incorporated in Patent Owner's Prevnat/P8evenar 13 product is of no
significance. There is nothing inventive aboutlgipg the old formulation of

claim 1 — that captures a widespread solutionknaavn proteinproblem — to

4



these specific serotypes. Chiron 2003 teachestshablysaccharide-protein
conjugate formulations can be used for meningodppogaumococcal, and other
streptococcal polysaccharides, as recited in depgradaims 3-5 and 17-18. Pena
2004 (Ex. 1015) likewise discloses the 7 conjugegeged in claim 17, as well as
expansion to the 13 conjugates recited in deperclaimh 18.

As discussed in this Petition and the accompaniagarations of
Devendra Kalonia, Ph.D. (a formulation expert spng in protein-silicone oil
interactions, including silicone-induced proteirgeggation in pharmaceuticals)
(Ex. 1008) and Dennis L. Kasper, M.D. (a renowreskarcher focusing on the
development of human vaccines, including polysacgdbagorotein conjugate
vaccines) (Ex. 1007), each of the challenged clawmsld have been obvious over
the prior art. Petitioner respectfully submitstttiee challenged claims should be
found obvious and unpatentable.

.  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 two additionaltiR®ns forinter partes

review of the '999 Patent on other grounds andidressing other patent claims.



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

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: 218RD00, 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: 212-9188 and Email:

ernest.yakob@hoganlovells.com

Petitioner consents to electronic service.

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

Petitioner submits the required fees with thistReti 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 '999 patent is avdddor inter partesreview,
and that Petitioner is not barred or estopped frequesting review on the grounds

identified.



V. IDENTIFICATION OF CHALLENGE (37 C.F.R. § 42.104(b))
Petitioner challenges claims 1-6, 10-11, 14 an@Q of the '999 Patent, and

respectfully submits that the claims are unpatdatbhsed on the following
grounds:

Ground 1. Claims 1-6, 10-11, 14 and 17-20 are unpatent@blgbvious
under pre-AlA 35 U.S.C. § 103(a) over Chiron 2088.(1011) in view of Smith
1988 (Ex. 1012), Elan 2004 (Ex. 1013) and the gdrlerowledge of a POSITA.

Ground 2. Claims 17-18 are unpatentable as obvious unéeApk 35
U.S.C. § 103(a) over Chiron 2003 (Ex. 1011) in vigwsmith 1988 (Ex. 1012),
Elan 2004 (Ex. 1013), Pena 2004 (Ex. 19)Hhd the general knowledge of a
POSITA.

The above prior art references (including publmainformation) are
summarized in Section VI.D-@fra; claim construction is addressed in Section
VIl infra; and a detailed explanation of the grounds foratetability is provided

in Section IXinfra.

2 Pena 2004 is a certified English translation efahiginal Spanish publication

(Ex. 1014).



VI. BACKGROUND

A.  State of the Art of
Polysaccharide-Protein Conjugate Vaccines as of the
Earliest Possible Priority Date of the '999 PatenfApril 26, 2006)

1. Polysaccharides in Bacterial Vaccines

A vaccine prevents infectious diseases by primirggilnmune system prior
to exposure to disease-causing organisras pathogens), such as bacteria, viruses
or parasites. Ex. 1007, 1 25. An important cte#dsacterial pathogens that
typically cause disease in young children (withembially severe outcomes, such
as sepsis, pneumonia, and meningitis) includesrpoeoaccus, meningococcus,
and group IBtreptococcuslid., T 26.

When the source of infection is encapsulated biacfes., bacteria covered
in a shell of polysaccharides (which are polymdrsugars)), the immune system
often targets its response to the polysaccharttiessmakes the polysaccharides
attractive molecules for vaccinekl., § 27. As of April 26, 2006, many
polysaccharides had been used successfully asesdci adults and older
children, for example against meningococcus andimoeoccus.ld.

2. Polysaccharide-Protein Conjugates in Bacterial Vadoes

Despite the successful use of bacterial polysa@d®mto immunize adults
and older children, polysaccharides were not viempunogenic in children under

2 years of age. Ex. 1007, 1 28. Successful impatioin of that particularly



susceptible age group took place with bacteriatigins,e.g.,tetanus and
diphtheria toxoids (inactivated toxinshd.

As far back as the 1920s, it had been shown tlgatphjugating
polysaccharides to "carrier proteins," one coukhgly enhance the immune
response to the polysaccharidd., 1 29. Studies performed in the 1980's and
1990's showed that such conjugation resulted inimas that were better
iImmunogens (than polysaccharides alone) in childreter 2 years of agdd. As
of April 26, 2006, common carrier proteins for symilysaccharide-protein
conjugates were tetanus and diphtheria toxoids Gl o7 (a non-toxic mutant of
diphtheria toxin).Id.

Through conjugation to carrier proteins, a robusidy-mediated
response against the polysaccharides can be adhigley 30. The immune cells
responsible for producing antibodies ("B cells'dagnize the polysaccharide, but
process both the polysaccharide and carrier pr@beicause they are conjugated).
Id. Those B cells then produce antibodies spea@fihi¢ polysaccharide, but with
the robustness of a protein-mediated respottse.

Polysaccharide-protein conjugate vaccines had beemmercialized for
nearly two decades before April 26, 2004., T 32. As of April 26, 2006,
numerous conjugate vaccines had been approveddingl vaccines against

Haemophilus influenzaype b (ProHIBIT, Vaxem Hib, PedvaxHBACtHIB®,



HibTITER), pneumococcus (Previi#revenar) and meningococcus (Mendgtra
Meningitec, Menjugaf® NeisVac-C).Id. (citing Exs. 1026 (at®, 105%, 1053,
1058 (at 28, 38, 42), 1059, 1027 (at 5-6), 102&)at Notably, of the above
vaccines, half of them (Vaxem HIB, HibTITER, Prewfi®revenar, Meningitec,
Menjugat&) used CRMy; as the carrier proteind.

3. Multivalent Polysaccharide-Protein Conjugate Vaccies

Strains of a species of extracellular bacterideddlserotypes” or
"serogroups,” are characterized by the particutdygaccharides displayed on their
surface. Ex. 1007, 9 35. As of April 26, 200& fleld had already identified the
most prevalent and/or virulent serotypes of extialee bacteria affecting young
children, such as meningococcus, and streptocqautlsding pneumococcus).

Id., T 39. In general, antibodies are serotype-fiperecognizing the specific
structure of a polysaccharide; antibodies agaimsilgsaccharide from one

serotype are generally not cross-protective againstturally-unrelated serotypes.

® Except for citations to patents and patent putiica (which refer to the
originally-published column and line numbers) andtmons to expert declarations
(which refer to paragraph numbers), this Petitiescto the page numbers added
by Petitioners at the bottom of each Exhibit (aedignated "IPR PAGE __").

4 Exs. 1051, 1053, and 1055 are certified trangiatfoom Italian to English of Ex.

1050, 1052, and 1054, respectively.
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Id., 1 35. Because of this lack of cross-protecti@acines are frequently
multivalent,i.e., they include polysaccharides from more than @metgpe. Id.
There is a natural progression in the developmeniultivalent vaccines.
Id., 1 36. The earliest version utilizes the mostvptent polysaccharide serotypes.
Id. Over time, later vaccine versions will incorpgeradditional clinically-relevant
serotypes for broader protectioll. For example, early meningococcal
polysaccharide vaccines developed in the 196Qlstd980's were initially
monovalent and then tetravalent, with the sametygees featured in later
tetravalent conjugate vaccinekl., 1 37, 39 (citing Exs. 1027 (at 4-6), 1028 @t 4
7)).
An early pneumococcal polysaccharide vaccine (Poeasi) was licensed
in 1977 and contained 14 serotypéd., 1 41 (citing Ex. 1062 (at 2)). That 14-
valent Pneumovdkwas replaced with a 23-valent version (Pneum8a8) in
1983. Id. (citing Ex. 1061 (at 4)). Because the pneumoabpolysaccharide
vaccines were not immunogenic in young childreie®aOwner introduced a
polysaccharide-protein conjugate vaccine (Prévadt/a Prevenar in some
countries) in 20001d. (citing Ex. 1015 at 3). Previi4Prevenar was a 7-valent
vaccine, containing serotypes 4, 6B, 9V, 14, 18F;,, hnd 23F, conjugated to the
CRMyg7 carrier protein.Id., 1 42 (citing Ex. 1058 (at 42)). Pneumococcal

conjugate vaccines progressed to a 9-valent (addimgypes 1 and 5), 11-valent
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(adding serotypes 3 and 7F), and the 13-valentrigdeerotypes 6A and 19A)
versions.Id., 1 38 (citing Ex. 1015 (at 7)).

4. Containers for Conjugate Vaccines

Conjugate vaccines are merely one example of theympeotein-based
pharmaceutical formulations in common use as ofl &6, 2006. Ex. 1008, 25
(citing Exs.1044, 1045 (at 11-17)). Because protannot survive the Gl tract,
such protein-based pharmaceuticals are generaiynaéstered to patients
parenterally (usually by injection)d.,  26.

Historically, injectable formulations were housedjiass vials and sealed
with rubber stoppers, with a syringe withdrawing thrmulation through the
stopper prior to injectionld., § 27. Beginning in the 1980's, the industrydat to
single dose, pre-filled syringes for injection bétformulation into patientsid.,

1 28 (citing Ex. 1046 (at 9), T 41 (citing Ex. 108053, 1055, 1056 (at 16, 28, 39,
40, 52, 62, 73, 83, 98, 100), 1058 (at 33)). Tkarcadvantages of pre-filled
syringes: ease of use and convenience, accuratggdasnimized overfilling of
containers, less contamination than multi-dosesysthorter needles, and product
differentiation. Id., 1 29-31 (citing Ex. 1048 (at 2-3), 1049 (at BBy April 26,
2006, it was routine practice to provide proteisdzhvaccine formulations in pre-
filled syringes.e.g.,vaccines by Chirone(g, Vaxem Hib), GSK&.g, Twinrix®,

Havrix®, Engerix-B, Infanrix®, PediariX, Lymerix), Merck €.g, Recombivax
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HB®, Vaqtd’), Sanofi Pasteur (HBVaxPro, Hexavac) and Wyeth&?f{Prevenar).
Id., 1 33 (citing Exs. 1051, 1053, 1058 (at 7, 10,25 26, 33, 37), 1060, 1056 (at
16, 28, 39, 40), 101y

5. Siliconization of Pharmaceutical Containers

As of April 26, 2006, it was standard industry e to lubricate
components of pharmaceutical containers (inclutgnot limited to syringe
barrels, plunger tips, and vial stoppers). Ex.810D34. As noted in 2006 by
scientists at Dow Corning (a leading supplier ofiloal grade silicone oil): "Most
parenteral packaging components (e.g., needlasgsg, stoppers, vials, etc.)
require the use of some form of surface treatmehthoication in order to
improve their processability and functionalityld. (quoting Ex. 1064 (at 2)). For
syringes, lubrication of the barrel interior andmer tips is required to help
smooth plunger movement during deliveig., § 35 (citing Exs. 1012 (at 4), 1065
(at 6)). Lubrication of vial stoppers is necesdarymachinability and the efficient
sealing of vials.Id., 1 36 (citing Exs. 1065 (at 6), 1012 (at 4)).

For decades, silicone oil has been the standaratéuit used in
pharmaceutical containersd., § 37 (citing Ex. 1012 (at 5)). In 1988, the §ka
Force on Lubrication of Packaging Components" resabthat "[e]ssentially all

treatments utilized for the lubrication of pareatexomponents are based on the

°> Ex. 1017 is an excerpt of Ex. 1016 at 11-25.
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use of PDMS fluid (Silicone QOil).'ld., 1 38 (citing Ex. 1012 (at 8)). In a patent
issued in 2003, Becton Dickinson (a leading supmifenedical syringes)
described the ubiquitous use of silicone oil inreyes and vial stoppers:
"Traditionally, the inside of the syringe tubularkels, whether constructed of
plastic or glass, and the outside of the stoppave been lubricated with a silicone
oil to reduce the friction between the two partil’ (quoting Ex. 1066 (at 1:22-
25)). As of 2006, Dow Corning stressed the netess$isuch lubrication, with
siliconization as "the most common" forrtd. (quoting Ex. 1064 (at 2)). The '999
patent itself acknowledges the widespread usdiobse oil as a lubricant in
pharmaceutical containers:

Paradoxically, silicone oil is a necessary compoonéplastic
syringes, as it serves to lubricate the rubbergdumand facilitate
transfer of the plunger down the syringe barrel (isilicone oll
improves the syringeability of the formulation)urthermore, the use
of silicone oil is not limited to syringes, asstused as a coating for
glass vials to minimize protein adsorption, ashai@ant to prevent
conglomeration of rubber stoppers during fil[llipgpcedures, as a
lubricant critical to the processability/machinalyibf glass and
elastomeric closures and as a lubricant to easienpenetration of

vial rubber stoppers.

Id. (quoting Ex. 1001 (at 2:31-42)).
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Notably, there were no suitable alternatives tioaile oil for lubricating the
glass barrel interiors of pre-filled syringes. é&glained in a 2002 treatise on
"Development and Manufacture of Protein Pharmacelstl:

Proteins are packaged not only in glass vialsalaat in glass
cartridges and, potentially, in glass syringes.mully, glass vials are
not siliconized, buglass cartridges and syringes must be
siliconizedin order for the rubber-tip plunger rod to be mbeasily
through the lumen of the glass barrel. Studies testone to assure
that there is little or no interaction between siieone on the glass

and the protein or other formulation ingredients.
Id., T 39 (quoting Ex. 1045 (at 46-47) (emphasis djjde

A 2004 paper describing glass pharmaceutical costaimade the same

observation:

Similarly, thesiliconisation of pen cylinders and disposable syringes
IS a requirement that must be meto ensure that the rubber-tipped
plunger can slide smoothly along the walls ofgfignge throughout
the product's shelf life. Available options for tz@n containers of this
type include treatment with a silicon emulsion tisdbaked, or

treatment with a high-viscosity silicon oil.

Id., T 40 (quoting Ex. 1047 (at 3)) (emphasis aglded

6.  Aggregation of Proteins
Proteins include hydrophilic and hydrophobic regioiEx. 1008, | 43.

Generally, hydrophilic portions of a protein staylee protein surface (to be close
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to water/buffer) whereas hydrophobic residues stdlge core of a protein (to
avoid water/buffer).ld. Proteins tend to "adsorh,e., accumulate at surfaces and
interfaces (such as solid/liquid, liquid/liquid aan/liquid interfaces).ld., 1 44.
When a protein adsorbs to a hydrophobic interfdee protein may unfold so that
the protein's own hydrophobic regions can binchihterface.ld. With their
newly exposed hydrophobic regions, the proteirtsiin can bind to each other and
aggregate, in order to minimize exposure of thgdrbphobic regions to
water/buffer. Id.

Pharmaceutical formulators consider visible prot&igregates to be
undesirable.ld.,  45. Protein aggregates signal potential guedintrol issues
with regulatory agencies (and patients and doctdds) And aggregates may flag
the possibility of a different response comparethéonon-aggregated proteag,
decreased/increased potency or toxiclty.

7. Silicone-Induced Aggregation

The extreme hydrophobicity of silicone oil makea dlesired lubricant. EX.
1008, 1 46. But the hydrophobicity of silicone mihy cause the protein to unfold
so that the protein's own hydrophobic regions aad to the silicone oil, with
protein aggregation as a resuld., Y 47 (citing Ex. 1065 (at 10)).

As of April 2006, it was widely acknowledged thhétsilicone oil lubricant

in protein-based pharmaceutical formulations cdesddl to protein aggregation.
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Id., 1 48. In the "Background of the Invention" s&ctthe '999 Patent describes
aggregation and precipitation caused by silicohe oi

It has been suggested in the art, that siliconembiich induces
protein secondary and tertiary conformational cleangight be
responsible for the aggregation/precipitation seerertain protein
pharmaceutical preparations (Jones et al., 20@5)e¥ample, several
reports in the 1980s implicated the release afaike oil from
disposable plastic syringes as the causative agéme aggregation of
human insulin (citations omitted). Chantelau e{86) observed
that after three or more withdrawals from a tenedpeparation of
insulin (using a siliconized disposable syringhg vial would begin
clouding due [to] silicone oil contamination, thieyeresulting in

aggregation and deactivation of the insulin.

Id. (citing Ex. 1001 (at 2:17-24)). During proseoutiof the '999 patent, the patent
owner stressed that: "It was known at the timéhefihvention that silicone oil
causes aggregation/precipitationd. (citing Ex. 1002 (at 291)).

8. Protein Drives Aggregation in Conjugate Vaccines

Proteins and polysaccharide-protein conjugatesngodeggregation by
similar mechanisms. Ex. 1008, 1 50. In both ims¢s, it is the protein component
that drives aggregationd. Any exposed hydrophobic portions at the protein
surface — due to exposure to silicone oil and ieféort to reduce exposure to

water — will seek other hydrophobic surfaces presskhy other proteins, leading
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to aggregationld. In contrast, polysaccharides are hydrophilic bade a
favorable interaction with water; they are notinetl to aggregateld.

9. Use of Surfactants to Inhibit Aggregation

As of April 26, 2006, there were known ways of g@eting and minimizing
interface-induced protein aggregation. Ex. 10081y Surfactants (also known as
surface active molecules or detergents) were wided in licensed products to
address this specific issue, with polysorbates (nerially sold as Tweé&h as the
most commonly-used surfactantsl. (citing Ex. 1067 (at 2), 1045 (at 74)). As of
April 26, 2006, surfactants had been included imyri&censed protein-based
formulations €.g, Tubersof, Actimmuné, RhoGAM®, Neupogefi, Activasé€,
Koate®-HP, Kogenat®) and vaccines (Vaxem Hib, HavfixTwinrix®, Pentacé).
Id., T 52 (citing Exs. 1068 (at 3), 1051, 1053, 10883, 24), 1063). Since
polysaccharides do not compromise surfactant'®itbin of silicone-induced
protein aggregation, as of April 26, 2006, surfattavere included in at least one
licensed polysaccharide-protein conjugate vacciviagem Hib. Id. (citing Exs.
1051, 1053). A formulator would have had everyemttve to rely on this same
solution to a known problem again:

In the pharmaceutical industry, a major conceraise of approval
from the regulating body controlling licensing afid products. An
attraction of nonionic surfactants for use in pr@idg, purifying, and

stabilizing drugs is that many have already begmad for use
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internationally in medicinal products. Table | ifist of a few of the
approved surfactants. The acceptance is basedylangéhe general
low toxicity and low reactivity with ionic speciexhibited by these

excipients (13).
Id., 1 53 (quoting Ex. 1068 (at 2)).

10. Use of Aluminum Adjuvants in Conjugate Vaccines

As of April 26, 2006, it was well known in the aniat aluminum salt
adjuvants boosted immunogenicity by adsorbing pmeltased antigens. Ex. 1007,
1 53; Ex. 1008, { 54. Patent Owner's prior aralent Prevndl/Prevenar (with
pneumococcal polysaccharides conjugated to ¢Rpotein) included aluminum
phosphate adjuvant. Ex. 1007, 1 54 (citing Ex.81@& 42)). And, as of April 26,
2006, many other licensed conjugate vaccines, asdfaxem Hib, PedvaxHfB
Meningitec, and Menjugateincluded an aluminum salt adjuvandl., § 53 (citing
Exs. 1051, 1053, 1058 (at 28, 42), 1038 (at 2))fatt, aluminum salts, such as
aluminum phosphate and aluminum hydroxide, werartbst commonly used
adjuvants for enhancing immunogenicity of humancvaes. Id.

11. Use of Buffers in Protein-Based Formulations

As of April 26, 2006, buffers were common compogesftprotein-based
formulations, including conjugate vaccines. EX08,01 57. Buffers are
combinations of a weak acid and its salt (or altémely, a weak base and its salt)

used in appropriate concentrations to resist agdansolution pH.ld. A change
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in pH can adversely affect a protein's stabilitg @hysical properties(g,
solubility or structure).ld. For injectable protein-based formulations, themea
limited number of standard biocompatible buffengluding histidine and
succinate.ld., (citing 1045 (at 21-22)). The accepted pH rafogduffers in
pharmaceuticals is constrained by physiologicaéptability and is relatively
narrow, typically pH 5.5 to 7.5ld. As part of routine optimization a POSITA
would select from such buffers and the associatgithble pH rangeld.

B. The '999 Patent

The '999 Patent claims formulations that inhibdtpm aggregation caused
by the silicone oil lubricant present in pharmaaaltcontainers. Single
independent claim 1 recites a "polysaccharide-pratenjugate"” formulation in a
siliconized container, which includes at least #dyiand aluminum salt, and
which inhibits silicone-induced aggregation:

1. A formulation comprising
(i) a pH buffered saline solution,
wherein the buffer has a pKa of about 3.5 to alddhut
(i) an aluminum salt and
(iif) one or more polysaccharide-protein conjugates
wherein the formulation is comprised in a silica@dzontainer means

and inhibits aggregation induced by the siliconizedtainer means.

Ex. 1001.
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According to the '999 Patent, aggregation is umdbl for several reasons.
Aesthetics are important, and changes in physmagarance "may cause a patient
or consumer to lose confidence in the produdd."at 1:33-36. Aggregation can
also affect vaccine efficacy, as "any breakdowthefimmunogenic composition
to an inactive or otherwise undesired form (e.g.aggregate) lowers the total
concentration of the productld. at 1:41-46.

As acknowledged by Patent Owner in the Backgrodnteolnvention,
silicone oil had been identified as a potentialseaof aggregation in protein-based
pharmaceutical formulations since the 1980k.at 2:17-31. Given the
widespread use of silicone oil in pharmaceuticaltamers (despite the known
potential for silicone-induced aggregatioia), at 2:31-42, the inventors felt that
“[t]here is therefore an ongoing need in the arfdomulations which enhance
stability and inhibit precipitation of immunogeraompositions."ld. at 2:47-49.
During prosecution of the European counterparhé&'@99 Patent, Patent Owner
stressed the importance of such formulations iAfijesl syringes which were
known to be siliconized. Ex. 1075 at 5 (arguingttbrior art did not teach

formulations stabilized "against aggregation/preatpn when filled in siliconized

meanswhich is very desirable in the context of prefilledsyringes for

examplé’) (underlining in original, bold added).
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To that end, the inventors purported to be the firsecognize that
surfactants inhibit silicone-induced aggregation:

[T]he present invention relates to the unexpecteblsarprising
results that formulating an immunogenic compositioth a
surfactant such as Tween™80 significantly enhatieestability and

inhibits precipitation of an immunogenic compositio
Ex. 1001 at 10:35-39. Dependent claims 2 and é4pecifically directed to the
use of surfactant in the formulation of claim 1ttimibits silicone-induced
aggregation.

In Example 1 of the '999 Patent, the inventors ssexkthe effect of
surfactant on aggregation of a 13-valent polysaudé&arotein conjugate
composition ("13vPnC") in siliconized BD Hypak gyges’ and without
aluminum adjuvantld. at 19:65 - 20:16. In the absence of surfacthet13vPnC
in the syringe "would begin precipitating out oftg®mn within ten minutes at 2-8°

C. upon gentle agitation via a horizontal orbitadleer.” Id. at 20:17-21. In

® The '999 Patent explains that the BD Hypak sysngere siliconized See, e.g.,
Ex. 1001 at 23:36-40 (referencing "ready to useg(sidose) Becton Dickinson®
(BD) Hypak Type 1 borosilicate glass syringes gdawith Dow Corning®

medical grade DC 360 silicone"), 28:59-67 ("syrim@gath higher silicone levels"

include "BD Hypak syringe (control 1)").
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comparison, "the 13vPnC, formulated in 0.001%, $%00.01% or 0.05%
Tween™80 and gently agitated at 2-8° C., was stallap to twenty-five days
with no visible signs of precipitation (data nobsam)." Id. at 20:21-24. Thus, the
inventors concluded "that the addition of a sudat{e.g., Tween™a80) to an
immunogenic composition formulation enhances thbibty of the immunogenic
composition." Id. at 20:24-27.

Similarly, in Example 2, the inventors investigatbd effect of surfactant on
aggregation of a different protein-based compasigireptococcal C5a peptidase,
or "SCP") in siliconized syringes without alumin@adjuvant. Id. at 22:45 - 23:6.
The inventors again reported that surfactant itdbsilicone-induced aggregation:

As shown in FIG. 1, the stability of SCP was gngatihanced when
formulated with Tween™80. For example, after twggan the
orbital shaker, the SCP formulated without Tween™8G. 1A)
demonstrated a significant decrease (e.g., gréaaro0%) in the
SCP concentration [with] each of the buffers teskmvever, as
shown in FIG. 1B, the addition of 0.025% Tween™@&@he SCP
buffer formulations, prior to being placed on thbital shaker for two
days, completely inhibited the SCP loss which waseoved in FIG.
1A.

Id. at 23:7-16.
The '999 Patent even investigated the effect dastant on aggregation of

13vPnC (without aluminum adjuvant) due to hydrogbobterfaces (the air-liquid

23



interfaces of air bubbles), akin to silicone didx. 1008, § 66 (citing Ex. 1001 (at
20:29-49)). Again, the inventors reported thafeztent inhibited aggregation:

As is shown in Table 1, there was a significantelase in
antigenicity of the thirteen serotype polysacchesifformulated
without Tween™80) within the two hour assay. Qsignificantly
however, the 13vPnC formulation comprising 0.05%e&w™ 80
(Table 1), demonstrated robust stability with ndu&ion in the

antigenicity throughout the two hour antigenicigsay.

Ex. 1001 at 61-67.

The '999 Patent also suggests that adsorptiontigfesas onto aluminum
phosphate adjuvant inhibits silicone-induced agatieg. In Example 3, the
inventors formulated 13vPnC in siliconized syringe#h and without 0.25
mg/mL aluminum phosphate as an adjuvamd."at 23:36-49. The inventors
reported that "in the absence of AlR@he 13vPnC particulates were readily
observable, whereas, in the presence of AJR@ 13vPnC particulates were
significantly diminished and more difficult to dete' Id. at 23:49-52. Contrasting
aluminum-adsorbed conjugates and "free" (non-a@sbrbonjugates, they noted
that (1) "the free protein-polysaccharide in sanfiin conjunction with silicone, is
responsible for the formation of the particulateghiereas (2) a 7-valent
aluminum-adjuvanted vaccine formulation (showneaadlb0% bound to

aluminum) "exhibited no particulate formationd. at 26:10-17.

24



Notably, the purported effect of aluminum was ceaispusly less than the
effect of surfactant. Ex. 1008, 1 70. When sudacwas added to the 13vPnC
formulation, the '999 Patent reported "no visibgns of precipitation.” Ex. 1001
at 20:21-24. In contrast, when aluminum phosphete included in the 13vPnC
formulation without surfactant, "the 13vPnC supé&anabegan to show low levels
of particulate in the fourth hour of observatioat@not shown).'ld. at 26:12-14.

In Example 3 (and Table 5), even with aluminum jpihade, two monovalent
polysaccharide-protein conjugates still exhibitgfider-like white particulates”
under certain conditiondd. at 26:18-57.

Example 4 of the '999 Patent also purports to stavaluminum phosphate
decreases silicone-induced aggregation, usingemtiy losses as a surrogate for
aggregation. In particular, for two low-silicongrimges (with 0.04 mg
silicone/barrel and 0.056 mg silicone/barrel), dheminum-adjuvanted
formulations exhibited less antigenicity loss thla@ formulation without the
aluminum adjuvantld. at 29:14-26.

In addition to surfactant and aluminum salt, tHe9'®atent discloses and
claims other common formulation ingredients (suslbacterial antigens, including
specifically-identified proteins and polysaccharptetein conjugates) without
describing how they are inventive or contributéntaibition of silicone-induced

aggregation. Ex. 1008, { 72 (citing Ex. 1001 (406 7:10)). Similarly, the '999
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Patent does not allege anything inventive as téeb(ype, concentration and pH).
Id., § 73. To the contrary, the '999 Patent stdiais"ftjhe preparation of these
pharmaceutically acceptable compositions, fromali@ve-described components,
having appropriate pH isotonicity, stability andh@t conventional characteristics
is within the skill of the art." Ex. 1001 at 16:183. Example 2 demonstrates that
choice of buffer had no effect on the ability offagtant to inhibit silicone-induced
aggregatior. Ex. 1008, { 73. The inventors studied the:

storage stability of the SCP/Tween™80 (0.025%) fdation . . . at
25° C. and 37° C. for eight weeks and six weelspeetively (data
not shown) . . . in either succinate buffer or ghede buffer as
follows: succinate buffer (5 mM, pH 6.0) or phosghbuffer (15
mM, pH 7.4), 0.9% NaCl and 0.025% Tween™80.

" The only other comparison of buffers is provide&Ekample 5, where the '999
Patent measures protein adsorption to aluminumgstade, when the composition
Is formulated in succinate buffer, pH 6.0 vs. ph@dp buffer, pH 7.0. Ex. 1001 at
29:34 - 30:13. There is no discussion in the Bagnt regarding the significance,
if any, of this comparisonEx. 1008, { 74. Given that pH affects adsorptmn t
aluminum phosphate, the data does not establisbamgfit of succinate buffer

over other buffers typically used at pH 6.0 (susthtidine buffer).ld.
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Ex. 1001 at 23:17-23. The formulations were stableoth succinate and
phosphate buffer: "It was observed in this studgt the SCP/Tween™80
formulations (in either buffer) were completelyldtaat 25° C. and 37° C. for the
entire stability study (i.e., up to eight weeks andweeks, respectively).ld. at
23:25-29.

With respect to surfactants and aluminum salts;29@ Patent discloses
specific embodiments, but does not provide any @ataven suggest) that there
are optimal surfactants and aluminum salts witpbe&esto inhibition of silicone-
induced aggregation. Ex. 1008, § 75. Indeed99@ Patent claims a laundry list
of suitable surfactants (claim 14), aluminum sgéserally (claim 1), and each of
the commonly used salts (claim 10). Ex. 1001.

C. Prosecution History of the '999 Patent

The '999 Patent is the last in a family of threa-poovisional applications,
all claiming priority back to Provisional Applicati No. 60/795,261, filed April
26, 2006. Claim 1 of the '999 Patent, as origynflkd, recited:

A formulation which inhibits silicone induced aggegion of a
polysaccharide-protein conjugate comprised inieaiized container
means, the formulation comprising (i) a pH buffesatine solution,
wherein the buffer has a pKa of about 3.5 to al@drit (i) an
aluminum salt and (iii) one or more polysacchanetein

conjugates.
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Ex. 1002 at 103. The Examiner found this formolatnticipated by the prior art,
namely U.S. Publication No. 2006/0228380 to Haugadral. ("Hausdorff") and
U.S. Publication No. 2006/0134142 to Kasper ef'&lasper"). Id. at 138-140.

Patent Owner did not dispute the fact that Kaspdrtdausdorff taught
every limitation of the claimed formulation, butstead, alleged that those
references did not disclose formulations in silized container meandd. at 237-
238. The Examiner maintained the anticipationategas, noting that both prior
art formulations were filled into and administeraa syringes, thereby meeting the
siliconized container means requiremelak. at 249-250.

In response, Patent Owner argued that "the usesii€anized container
means is a mere possibility, not a necessitgl."at 291. Patent Owner further
argued it was not obvious to try a siliconized eamér, because it was known at
the time of the invention that silicone oil causggregation, but the claimed
formulations "showed unexpected stabilityd. at 291-292. In light of this
argument, the Examiner withdrew the prior-art basgeictions and subsequently
allowed the Patentld. at 303, 334.

D.  Chiron 2003

The primary prior art reference in this PetitiorCisiron's International
Patent Publication No. WO 03/009869 ("Chiron 200EXx. 1011. Because

Chiron 2003 was published on February 6, 2003, rtieae one year prior to the

28



earliest possible priority date of the '999 Paté&mtril 26, 2006), it is prior art
under pre-AlA 8§ 102 (b). Chiron 2003 is directecatuminum-adjuvanted vaccine
formulations (just like the '999 Patent); ChirorD3Geaches that histidine buffer
provides enhanced pH- and antigen-stability, a$ agénhanced antigen
adsorption to aluminum phosphatgee, e.g., idat 1:27 - 2:3, 5:17-20. Chiron
2003 discloses saccharide-protein conjugate argjgaeferably with a CRM-
carrier protein.Id. at 2:5, 3:20-23. The teachings of Chiron 20@8eferably
directed to the "prevention and/or treatment otdaal meningitis," including

from pneumococcus and meningococcus spedttesat 6:32-35.

In addition to the core aluminum salt (adjuvant) &stidine (buffer)
componentssee, e.g., idat 2:1, 5:15-16, Chiron 2003 teaches the inclusioa
sodium salt (such as sodium chloride), a surfadgth as polysorbate/Twéen
80), and other adjuvants (in addition to the alumrsalt). Id. at 5:28, 6:14-15;
7:27. The polysaccharide-protein conjugate formnutes of Examples 7-9 each
include one or more meningococcal oligosacchariBdi¢s; conjugates,
aluminum salt (either aluminum hydroxide or alunmmphosphate), pH buffered
saline solution (sodium chloride, with histidinedésr phosphate buffer), and
0.005% polysorbate/Twe&B0 surfactantld. at 14:3 - 15:9.

Chiron 2003 explains that aluminum salts are thestnaommon" adjuvants

used in human vaccines, with aluminum hydroxide @ndinum phosphate
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preferred.Id. at 1:9-12, 4:19-21. However, if the antigen saacharide (as in a
polysaccharide-protein conjugate), there are coscirat aluminum hydroxide
will hydrolyze (and degrade) the saccharidig. at 1:22-24. Thus, in Example 2,
Chiron 2003 focuses on the adsorption of a MenC-gfRRébnjugate vaccine to
aluminum phosphate (not aluminum hydroxid&). at 12:1-15.

Chiron 2003 expressly teaches that histidine bu#fdrances the stability of
aluminum-adjuvanted vaccines. In Example 2, hiséigproved to be "a useful
additive" for enhancing the adsorption of a MenCMGE, conjugate to aluminum
phosphate.d. at 12:14-15. The combination of histidine angnahum phosphate
"is particularly advantageous for acidic antigenghich includes the majority of
bacterial polysaccharides, as well as GigMarrier protein.ld. at 5:3-4; Ex. 1007,
1 55. Since histidine "is inherently biocompatible, itsagfe, and thus advantageous
as [a] component in vaccinesld. at 5:6-7.

Chiron 2003 also discloses that "[tjhe pH of thenposition is preferably
between 6 and 7 (e.g. betwee[n] 6.3 and 7.[)."at 6:7. Nevertheless, for the
stable, histidine-buffered polysaccharide-prot@&njagate formulation of Example
8, the pH was 7.15+0.05, slightly outside the prefé range of pH 6-71d. at
15:6. Similarly, for the histidine-buffered polysdaride-protein conjugate

formulation of Example 7, the pH was 7.2+0.08. at 14:6-9.
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E. Smith 1988

In addition to Chiron 2003, this Petition reliestbe prior art teachings of
Smithet al, "Technical Report No. 12 Siliconization of Parerat Drug Packaging
Components,J. Parent. Sci. Techd?2 (Supplement 1988) written by the "Task
Force on Lubrication of Packaging Components” ('t8rhiB88"). Ex. 1012.
Because Smith 1988 was published in 19&®&yre than one year prior to the
earliest possible priority date of the '999 Patémtril 26, 2006), it is prior art
under pre-AlA § 102(b). As explained in Smith 198&n]ost parenteral
packaging componentsquire the use of some form of lubrication in order to
improve their processability and functionalityld. at 4 (emphasis added). In turn,
"[e]ssentially all treatment utilized for the lubation of parenteral components are
based on the use of PDMS fluid (Silicone Oil)d. at 8.

As Smith 1988 notes, siliconization of syringe glars and barrel interiors
reduces friction between the plunger and the haheteby (1) minimizing the
force required to insert the plunger and to inttiplunger movement and (2)
ensuring smooth drug deliveryd. at 4. With respect to rubber closures (such as

vial stoppers), siliconization significantly impres machinability and minimizes

® Petitioner notes that Smith 1988 was catalogeth&yibrary of the NY Academy
of Medicine on September 12, 1990, more than oae lyefore April 26, 2006.

Ex. 1012 at 14.
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production time by reducing clumping of the compaseas they are fed through
machine pathsld. Siliconization also reduces the force requikeddal vials with
stoppers, and improves the integrity of the sédl.

"[S]tability, hydrophobicity, lubricity, and low tacity" account for why
silicone oil is a preferred lubricant in pharmadealtcontainers.ld. at 5. Silicone
oils are "stable at high and low temperatures aadgghly resistant to changes
due to 'heat or oxidation.ld. Silicone oils also "have been shown to be
rema[r]kably devoid of toxicologic problems. Ndegts have been demonstrated,
even at exposure levels massively exaggerated,amyeconceivable use except
for transient eye irritation.'ld. at 5-6 (internal citations omitted).

Smith 1988 briefly acknowledges alternatives tizaile oil, but identifies
disadvantages with such alternativeg( leeching into the formulation, limited
applicability, inconsistency, discoloration, expenmcomplete coating, limited
characterization); none are disclosed as commanederred lubrication methods.
Id. at 11-12. Moreover, the disclosed alternativesawonly considered for
"elastomeric componentsé.g, rubber), distinct from the glass pre-filled syg@n
barrels. Id. at 11. As of April 26, 2006, no suitable alte¢ma to silicone oil
existed for the lubrication of the barrel interiafspre-filled glass syringes for

pharmaceuticals. Ex. 1008, { 121.
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F. Elan 2004

This Petition further relies on the prior art teiags of Elan
Pharmaceutical's International Patent Publication\NO 2004/071439 ("Elan
2004"). Ex. 1013. Because Elan 2004 was publisimedugust 26, 2004, more
than one year prior to the earliest possible gyiatate of the '999 Patent (April 26,
2006), it is prior art under pre-AlA § 102(b). Eikhe '999 Patent, Elan 2004 is
directed to protein-based pharmaceutical formutetiahich inhibit silicone-oil
induced protein aggregatiomd. at Abstract, 2:1-3, 7:26-28, 8:5-8, 9:25-26. rEla
2004 reports that silicone oil caused discernigigragation of an antibody
formulation "upon gentle agitation and room tempaeastorage.'ld. at 16:6-11.
However, "the addition of polysorbate 80 [a sudiat} at a concentration of 0.02%
(w/v)" prevented aggregationd. at 16:13-15, 17:6-14. Inclusion of surfactamt di
not adversely affect the antibody protein, butmlidvide "increased stability
during product shipping and handling in the cliheetting.” Id. at 16:16-18. The
surfactant also provided additional stability agamggregation promoted by high
protein concentrationsld. at 16:19-25. Although primarily directed to datdy
formulations, Elan 2004 unequivocally covers amytg@n. Id. at 3:21-24, 10:2-3.
Elan 2004 also discloses that polysorbate 80 sanfiades preferably included
within the concentration range of "about 0.001 %lout 2.0% (w/v)."ld. at

2:3-4.
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G. Pena 2004

Ground 2 of this Petition presents an additionarpart reference, a
translation of Penat al, "Present and future of the pneumonia vaccindtion,
Pediatrika24(4):147-155 (2004) ("Pena 2004"). Ex. 1015c&mse Pena 2004
was published in April 2002 more than one year prior to the earliest possible
priority date of the '999 Patent (April 26, 2006)s prior art under pre-AlA
8§ 102(b). Pena 2004 is a review by Patent Owrgarceng pneumococcal
vaccines. Pena 2004 describes the 7-valent Pf¥®ravenar: "The 7-valent
pneumococcal conjugate vaccine contains the pdr#aecharides of the capsular
antigens of seven serotypesSifeptococcus pneumoniég 6B, 9V, 14, 18C, 19F
and 23F) conjugated individually with a proteima@ntoxic mutant of the
diphtheria toxin, CRMb7, and forming $ic: forms] glycoconjugates.'d. at 3.
Pena 2004 also discloses efforts to increase tl¢ype coverage provided in the
7-valent PrevndtPrevenar vaccine: "There are other pneumococcaligates
that have not yet been marketed and that are iaradd phases of study,"
including "[t]he 9-serotype vaccine (adds 1 and 5)[t]he 11-serotype vaccine

(adds 3 and 7F) . . . [and t]he 13-serotype vad@dd 6A and 19A)."ld. at 7.

? Petitioner notes that the original Spanish versibRena 2004 was cataloged by
the National Library of Medicine on July 7, 20040 than one year before April

26, 2006. Ex. 1014 at 10.
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A study cited in Pena 2004 describes — in its #ittbe 9-valent version as
having all its polysaccharide serotypes conjug&tedRM; g7, just like the 7-valent
Prevnaf/Prevenar.ld. at 8 (citing paper entitled "Safety and immunogiyiof a
nonavalent pneumococcal vaccine conjugated to RM."). It was also
reported that Patent Owner was developing 9- andaldnt conjugate vaccines
using only CRMgy; as a carrier proteinSee, e.gkx. 1035 at 4; Ex. 1036 at 5.
And, in around 2003, when Patent Owner appliedftacility license to produce
the 13-valent conjugate vaccine, the Ireland EP#&dthat CRMg; would be the
only carrier protein for the 7-, 9- and 13-valeatsions:

The Strep-Pnemo vaccine (Prevenar) will be impofitech Wyeth
USA in the form of bulk carrier protein (CRM) andrgied serotypes.
[. .. ] Prevenar can be manufactured as 7, 9 esaléht Pnemo

Conjugate vaccine.

Ex. 1037 at 4. Pena 2004 does not suggest thattaay carrier proteins were
being considered or used. Ex. 1007,  45.

VIl. LEVEL OF ORDINARY SKILL IN THE ART

The claims of the '999 Patent recite protein-bdsadulations that inhibit
aggregation caused by the silicone in siliconizedt&iners, and which also
include general components of bacterial vaccirtes.1008, § 80. Therefore, a
POSITA of the '999 Patent (as of April 26, 2006 dbhave had a Ph.D. degree in

the pharmaceutical sciences, physical chemistpratein chemistry, at least 2
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years of work experience formulating protein-basechpositions, and would have
had familiarity or experience with the general comgnts of bacterial vaccines.
Id. Alternatively, a POSITA would have had a Mastéegree in the
pharmaceutical sciences, physical chemistry oremmathemistry, at least 4 years
of work experience formulating protein-based contpwss, and would have had
familiarity or experience with the general compadsesf bacterial vaccinedd.

VIIl. CLAIM CONSTRUCTION

Petitioner submits that three claim terms requinestruction. Because the
'999 Patent has not expired and will not expireoteea final written decision is
entered in this proceeding, each claim term betwonstrued based on "its
broadest reasonable construction in light of trecdation of the patent in which
it appears 37 C.F.R. § 42.100(bfzuozzo Speed Techs., LLC v. LE26 S. Ct.
2131, 2142 (2016).

The terms — "polysaccharide" and "container mearer'e explicitly defined
in the specification of the '999 Patent. "In saekes, the inventor's lexicography
governs." Phillips v. AWH Corp.415 F.3d 1303, 1316 (Fed. Cir. 200Sgny

Mobile Commc'ns (USA) Inc. v. B.E. Tech., L.LIER2014-00029, Paper No. 31

19 petitioner reserves the right to argue for diffi¢rglaim constructions in district

courts, where a different claim construction staddgplies.
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(April 6, 2015) at 8-9 (construing claim terms tcardance with explicit
definitions provided in patent). The third termssue — "the formulation . . .
inhibits aggregation induced by the siliconizedtaarer means" — covers any
formulation that inhibits silicone-induced aggragat without identifying which
ingredient(s) provide that inhibitory property.

A. "polysaccharide"

The term "polysaccharide™ appears in independanncl, as well as
dependent claims 3, 4, 5, 17 and 18. The '99MPsapecifically defines the term

"polysaccharide" broadly:

As defined hereinafter, the term "polysaccharidetheant to include
any antigenic saccharide element (or antigenig goitnmonly used
in the immunologic and bacterial vaccine arts,udabg, but not
limited to, a "saccharide", an "oligosaccharide"palysaccharide”, a
“liposaccharide”, a "lipo-oligosaccharide (LOS)", a
"lipopolysaccharide (LPS)", a "glycosylate", a "gbgonjugate” and
the like.

Ex. 1001 at 16:32-38. With this definition, thene"polysaccharide" is not limited
to polysaccharide found on bacteria in nature atad includes "any antigenic
saccharide element (or antigenic unit) commonhdusdhe immunologic and
bacterial vaccine arts.ld. at 16:33-35. For example, "polysaccharide” inekud
any polysaccharide, including bacterial polysacicles that have been shortened,
and even much shorter oligosaccharides. Ex. 1981, This is consistent with
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common practice at the time of the invention: pteprotein conjugation,
polysaccharides were broken into smaller unii¢s,  50. This maintained
solubility of the conjugates, and prevented extensross-linking of
polysaccharides which would hinder purificatiortlod conjugate.ld.

The '999 Patent makes clear that acceptable fofingaterial
polysaccharides for conjugation to proteins incllmlegosaccharides,” as well as
other "saccharides":

Polysaccharides are prepared by standard technkmoa to those
skilled in the art. ... [S]treptococcal polysharides €.g., one or
more polysaccharides (or oligosaccharidesiom a (3-hemolytic
Streptococcus such [as] group A Streptococcus,pgBou
Streptococcus, group C Streptococcus and groupdptStoccus)
andmeningococcal saccharidege.g., an N. meningitidis lipo-
oligosaccharide (LOS) or lipo-polysaccharide (LPS¥ prepared
from clinically relevant serotypes or serogroupsng general
techniques and methods known to one of skill inatteThe purified
polysaccharides are then chemically activated,(eig@.reductive
amination) to make the saccharides capable ofirgpeiith the

carrier protein.

Ex. 1001at 17:19-37 (emphasis added).
Given that explicit and unambiguous definition,ifR@er submits that the

broadest reasonable construction of the term "palyisaride" is:
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any antigenic saccharide element (or antigenig goitnmonly used
in the immunologic and bacterial vaccine arts,udabg, but not
limited to, a saccharide, an oligosaccharide, ggaacharide, a
liposaccharide, a lipo-oligosaccharide (LOS), apiplysaccharide

(LPS), a glycosylate, a glycoconjugate and the like

Ex. 1007, 9 52; Ex. 1008, 9 89.

B. "container means"

The term "container means" appears in independaim d, as well as
dependent claims 19 and 20. The specificatioh®f399 Patent specifically
defines "container means":

As defined herein, a "container means" of the pressention
includes any composition of matter which is usetctmtain®, "hold",
"mix", "blend", "dispense", "inject", "transfer"n&bulize", etc. an
Immunogenic composition during research, processiagelopment,
formulation, manufacture, storage and/or adminisma For example,
a container means of the present invention inclulolaisis not limited
to, general laboratory glassware, flasks, beakgesiuated cylinders,
fermentors, bioreactors, tubings, pipes, bags, yaas, vial closures
(e.g., a rubber stopper, a screw on cap), amposyesges, syringe
stoppers, syringe plungers, rubber closures, plakisures, glass
closures, and the like. A container means of tlesgmt invention is
not limited by material of manufacture, and inclsiaieaterials such as
glass, metals (e.g., steel, stainless steel, alumjietc.) and polymers

(e.g., thermoplastics, elastomers, thermoplaséisteimers).
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Ex. 1001 at 13:40-56. The above definition exdyesgludes, "vials, vial
closures (e.qg., a rubber stopper, a screw on eafyoules, syringes, syringe
stoppers, [and] syringe plungerdd. at 13:49-51. And the Examples report data
in relation to a similarly broad range of "containeeans'See, e.g., idat 24:49 -
25:18(Table 3) (syringes, stoppers, vials, and tip capsR4-48 (Table 6) (glass
and plastic syringes, plungers, stoppers, andajis)c

Given the express and unambiguous definition otéhe "container
means" in the specification, Petitioner submits tha broadest reasonable
construction is:

any composition of matter which is used to conthald, mix, blend,
dispense, inject, transfer, and/or nebulize, anumogenic
composition during research, processing, developn@mulation,
manufacture, storage and/or administration, incigdiut not limited
to general laboratory glassware, flasks, beakeaslugted cylinders,
fermentors, bioreactors, tubings, pipes, bags, yaas, vial closures
(e.g., a rubber stopper, a screw on cap), amposyesges, syringe
stoppers, syringe plungers, rubber closures, plakisures, and glass

closures.

Ex. 1008, 1 93.

C. "the formulation . . . inhibits aggregation
induced by the siliconized container means"

The single independent claim 1 is open-ended aritese"[a] formulation
comprising" at least three ingredients (pH buffesatine solution, aluminum salt
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and a polysaccharide-protein conjugate), "wheteenformulation is comprised in
a siliconized container means and inhibits aggreganduced by the siliconized
container means." Petitioner submits that thegghtthe formulation . . . inhibits
aggregation induced by the siliconized containeamse recites a property of the
formulation as a whole, without attributing inhimy effect to any specific
ingredient recited in the claim. Ex. 1008, { 95.

Patent Owner may attempt to argue that indeperalainh 1 requires that
the specifically-recited ingredients of the forntida (e.g, aluminum salt) inhibit
silicone-induced aggregation. Such a constructiomever, ignores the plain
language of the claim, and is also inconsistent tie specification, which
expressly teaches that the invention includes $leeati surfactants to inhibit
silicone-induced aggregationd.,  96.

Patent Owner may argue that, during prosecutiadhef099 Patent, it
emphasized that aluminum salt could inhibit sileanduced aggregation. But
Patent Owner never argued that the claietgiire that aluminum salt inhibit
silicone-induced aggregationd.,  97. To the contrary, after the Examiner
rejected all of the claims because the claimed @bation and its recited
ingredients were well-known in the art, Patent Omargued: "Since Kasper does
not specify a siliconized container means, Kaspenot teach that the

formulation described therein inhibits the aggregation thatissed by using a
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siliconized container means." Ex. 1002 at 292 éulnaing in original, bold
added).

There is no clear, unmistakable and unambiguowssdigal of scope here,
which would be necessary to overcome the heavyupipsgon in favor of the plain
claim language. Ex. 1008, { 1&&e, e.qg., Avid Tech., Inc. v. Harmonic, J184.2
F.3d 1040, 1045 (Fed. Cir. 2016) ("[F]or proseautiisclaimer to attach, our
precedent requires that the alleged disavowingastor statements made during
prosecution be both clear and unmistakable.") ((ivatiecitations and quotation
marks omitted)|nverness Med. Switzerland GmbH v. Princeton Bidtaek
Corp., 309 F.3d 1365, 1372 (Fed. Cir. 2002) (disavowalam scope must be
"clear and unambiguous"”). Indeed, every time RdDawner referred to the
claimed invention, it described the "formulatiors'iahibiting silicone-induced
aggregation.See, e.gEx. 1002 at 290 ("Applicants' claimed inventiorais
formulation . . . The formulation is contained isibconized container means and
inhibits aggregation induced by the siliconizedtaarer means."). At no point did
the Patent Owner argue that the claims of the F&8nt require that aluminum
salt inhibit silicone-induced aggregation. Ex. 809 99. Nor did the Examiner
suggest that patentability was based on a speafigponent of the formulation

that inhibits silicone-induced aggregatiold.

42



IX. DETAILED EXPLANATION
OF GROUNDS FOR UNPATENTABILITY

A. Claims 1-6, 10-11, 14 and 17-20 Would Have Been
Obvious over Chiron 2003 in View of Smith 1988,
Elan 2004and the General Knowledge of a POSITA

The claims of the '999 Patent recite polysacchasidéein conjugate
formulations in siliconized containers that inhibiicone-induced aggregation. As
detailed below, Chiron 2003 teaches or suggesty éeanulation ingredient
recited in the challenged claims, including varibasterial antigens, buffer,
aluminum phosphate adjuvant, and Tw&8a surfactant. Ex. 1008,

1 23. Consistent with Smith 1988's teaching thatis standard industry practice
to lubricate pharmaceutical containers with siliean, it would have been
obvious to provide the vaccine formulations of Ghi2003 in siliconized
containers (such as vials with siliconized stopperd pre-filled syringes with
siliconized plungers and siliconized barrel intesjo Id. Given Elan 2004's
teaching that surfactant inhibits silicone-indupedtein aggregation in siliconized
containers, it would have been obvious that thégmebased formulations of
Chiron 2003 — which contain the very same surfaaartElan 2004 — would have

the same inhibitory propertyid.
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1. Claim 1
a. "A formulation comprising”

Chiron 2003's teachings are "in the field of vaedormulation.” Ex. 1011
at 1:4. Chiron 2003 is directed to aluminum-adnted vaccine formulations
(including polysaccharide-protein conjugate vacs)neith histidine buffer, which
results in enhanced pH- and antigen-stabil®ge, e.g., idat 1:27 - 2:3, 5:17-20,
11:30 - 12:15 (Example 2), 14:3 - 17:4 (Exampley).7-

b. "(i) a pH buffered saline solution,"

A "saline solution" includes a salt, usually sodiahtoride. Ex. 1008,
9 126. Chiron 2003 discloses that "[t{jhe composithay also comprise a sodium
salt e.g. sodium phosphate or sodium chloride.! 141 at 5:28see, e.g., id
at14:3 - 17:4 (Examples 7-9 with 9 mg/mL sodium ciaey.

Acknowledging that buffers (used to resist chamgeH) are a standard
component of vaccines, Chiron 2003 teaches a mferfor histidine bufferld.
at 1:6-7 ("As well as containing antigenic subsemaccines contain substances
such as diluents, excipients, preservatives, stabsl and buffers."), 5:15
("histidine preferably acts as a buffer."), 5:6“[histidine] is inherently
biocompatible, it is safe, and thus advantageowsndsic] component in
vaccines"), 11:30 - 12:15 and 14:3 - 17:4 (Examg@lesd 7-9 with histidine

buffer).
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C. "wherein the buffer has a
pKa of about 3.5 to about 7.5,"

Given thathistidine buffer is recited in dependent claim 8hadf '999 Patent,
it is inherently within the scope of this claim ltation. Ex. 1008, 1 128. The
histidine buffer disclosed in Chiron 2003 is an monacid, and the pKa with
respect to the side group proton is approximately &l. (citing Ex. 1045 (at 22)).

d. “(ii) an aluminum salt"

Chiron 2003 "provides a composition comprising atigen, an aluminiurit
salt and histidine." Ex. 1011 at 2ske, e.qg., idat 11:30 - 12:15 and 14:3 - 17:4
(Examples 2 and 7-9 with aluminum salt).

e. "and (iii) one or more
polysaccharide-protein conjugates,”

For any of the disclosed bacterial saccharide ansgChiron 2003 teaches
that conjugation to a carrier protein is preferrék. 1011 at 3:20-21 ("Where a
saccharide or carbohydrate antigen is used, reifepbly conjugated to a carrier
protein in order to enhance immunogenicity [e.¢s.ré1 to 70]."). The
formulations of Examples 2 and 7-9 each include@mm@more meningococcal

oligosaccharide-protein conjugatdsl. at 11:30 - 12:15, 14:3 - 17:4.

1" Aluminium” is an alternate name for "aluminumged primarily in
Europe. There is no difference between "aluminiamd "aluminum.” Ex. 1008,

1 129.
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"Oligosaccharides" are shortened versions of biatteolysaccharides, and as
discussed above, oligosaccharides and sacchaali@sgthin the '999 Patent's
express definition of "polysaccharide." Ex. 109%,50-52; Ex. 1008, { 131.

f. "wherein the formulation is
comprised in a siliconized container means"

It would have been obvious to provide the formwalasi of Chiron 2003 in
the claimed "siliconized container means," as bsoddfined by the patent (to
include vials, vial stoppers, syringes and syriplysmgers). Ex. 1008, § 133.
Chiron 2003 discloses storing the polysacchariaégim conjugated formulations
of Example 8 in vials, which would have been seal@t rubber stoppersld. As
evidenced by a commercialized Chiron polysacchgrid¢ein conjugated vaccine,
Vaxem Hib, it also would have been obvious to pldeeChiron 2003
formulations in syringes or pre-filled syringdsl. (citing Ex. 1051, 1053).
Consistent with Smith 1988, it was standard indugtactice to lubricate the
components of such containers (rubber vial stoppgringe plungers and the
interiors of syringe barrels) with silicone oild.

I It would have been obvious to provide
the polysaccharide-protein conjugate

formulations of Chiron 2003 in vials with
rubber stoppers, as well as in pre-filled syringes

It would have been obvious to provide the polysacde-protein conjugate

formulations of Chiron 2003 in vials with rubbeogpers, as well as in pre-filled
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syringes. Ex. 1008, 1 133-136. Example 8 of @h#003 discloses that the
formulations were "packag(ed] into vials" and stbet¢ least 1 month. Ex. 1011 at
15:1-6. Given such long-term storage, a POSITAlddave sealed such vials
with rubber stoppers. Ex. 1008, 1 134. It alsaMdave been obvious to use
syringes since the Chiron 2003 formulations wessgieed to be injected into
humans and animals, and were injected into mide.§ 135 (citing Ex. 1011 (at
8:37 ("Typically, the immunogenic compositions arepared as injectables . . ."),
15:9-10 (administration to mice))).

It also would have been obvious to store the palylsaride-protein
conjugate vaccines of Chiron 2003 in pre-filledisges, based on the well-
established benefits of pre-filled syringes, aralftt that numerous vaccines
(including polysaccharide-protein conjugate vacs)neere supplied in pre-filled
syringes.ld., 1 136. Indeed, Chiron had already marketed/theem Hib
polysaccharide-protein conjugate vaccine, withidasic ingredients claimed in the
'999 Patent (pH buffered saline solution, alumiradjuvant and surfactant) in pre-
filled glass syringesld., 1 137 (citing Exs. 1051, 1053).

. Consistent with Smith 1988, standard rubber

vial stoppers, syringe barrels and syringe
plungers were lubricated with silicone oil

A POSITA would have understood that standard pheeunzcal vial

stoppers, syringe plungers and syringe barreliorewere siliconized. Ex. 1008,

a7



1 138. As of April 26, 2006, it was well undersdabat pharmaceutical containers
required lubrication, and that the standard lubnic@as silicone oil.See supraat
Section VI.A.5. Prior art literature taught bokte tubiquity of siliconized
containers, as well as the specific benefits adaiization. See suprat Section
VI.E.

g. "and inhibits aggregation induced
by the siliconized container means."

Chiron 2003 identifies surfactants, such as polyst/Tweefi 80, as
components of the disclosed polysaccharide-pramugate formulationsSee,
e.g.,Ex. 1011 at 6:14-15, 14:3 - 17:4 (Examples 7-9 Wih05% Tweeh 80 a/k/a
polysorbate 80). It would have been obvious t@&HA that the Tweeh80 of
Chiron 2003 inhibits silicone-induced aggregatidx. 1008,  139. Elan 2004
expressly teaches the use of the very same sunfantprotein-based formulations
to inhibit silicone-induced aggregation. Ex. 1Gt36:13-15, 17:6-14.

A formulator would have had every incentive to sagfactants to stabilize a
polysaccharide-protein conjugate formulation froggr@gation. Ex. 1008,

1 141. As of April 26, 2006, it was well-estabishthat low amounts of
surfactants were safe and standard componentsaoimglceutical productdd.
Surfactants had been included in numerous protesedh pharmaceuticals,
including polysaccharide-protein conjugate vaccifsesh as Vaxem Hib, and the

vaccines disclosed in Chiron 2003), other proteiseu vaccines (such as HaVtix
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Twinrix®, and Pentac®), and other non-vaccine protein-based formulatisosh
as Tubersdl, Actimmuné, RhoGAM®, Neupogefi, Activas€, Koaté’-HP and
Kogenat€&). Id. (citing Exs. 1051, 1053, 1058 (at 8, 24), 1088%8.(at 3)).

h. A POSITA would have been motivated to combine

the teachings of Chiron 2003, Smith 1988 and Elan
2004 with a reasonable expectation of success

A POSITA would have had a reasonable expectati®@uoéess in providing
the formulations of Chiron 2003 in "siliconized tamer means." Ex. 1008,

1 143. Based on the prevalence of siliconizedaipnets, as evidenced by Smith
1988, a POSITA would have been motivated to forteutelysaccharide-protein
conjugate compositions (including those disclose@hiron 2003) in siliconized
containers.ld. Apart from the known advantages of siliconeasila lubricant for
pharmaceutical containers, silicone oil was the-bbkaracterized lubricant for
pharmaceutical containers and widely-recognizdaktsafe.ld.

A POSITA would have a reasonable expectation tpplyang the teachings
of Elan 2004 to the polysaccharide-protein conjeddbrmulations of Chiron
2003 would succeed in addressing silicone-inducetem aggregation in
siliconized containersld., § 144. Surfactants were a widely-applied sotutd
the known problem of silicone-induced protein aggten. Id. Significantly,
both Elan 2004 and Chiron 2003 teach the use oféhesame surfactant, with

Chiron 2003's surfactant falling in the useful rard surfactant concentration
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taught by Elan 20041ld. Each of the polysaccharide-protein conjugate
compositions of Chiron 2003's Examples 7-9 speifiancludes 0.005% Tweé&n
80 surfactant. Ex. 1011 at 14:3 - 17:4. And E1804 discloses the use of that
same exact surfactant, in a concentration rangabzfut 0.001 % to about 2.0%
(W/v)." Ex. 1013 at 2:3-4. In view of Elan's e@ps teaching that Twe®B0
surfactant successfully provides a stable protesed pharmaceutical formulation
without silicone-induced aggregation, a POSITA vidbldve had a reasonable
expectation that Chiron 2003 would likewise succeeuhving the same inhibitory
effect. Ex. 1008, T 144.

2. Claim 2

a. "The formulation of claim 1, wherein
the formulation further comprises polysorbate 80,"

Chiron 2003 identifies surfactants, such as polyst/Tweefi 80, as
components of the disclosed polysaccharide-pramugate formulationsSee,
e.g.,Ex. 1011 at 6:14-15, 14:3 - 17:4 (Examples 7-9 Wih05% Tweeh 80 a/k/a
polysorbate 80).

b.  "and wherein the final concentration
of the polysorbate 80 in the formulation

is at least 0.001% to 10% polysorbate 80
weight/volume of the formulation."

Chiron 2003 teaches polysorbate 80 in the clainmedentration range. EX.

1008, 1 146. Chiron 2003 does not specify whettte0.005%
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Tweer?/polysorbate 80 is measured on a weight/volumesbhsi, unless
otherwise specified, POSITAs assume that disclostieepercent concentration is
referring to weight/volumeld. Regardless of whether the concentration is
weight/volume, weight/weight or volume/volume, (696 Tweeff 80 is in the
claimed weight/volume rangdd. The density of buffer or Twemill not vary

so much from water so as to have Twetail outside of the broadly claimed
concentration rangeld. At minimum, recitation of 0.005% Twe®80 in Chiron
2003 would have made it obvious to include 0.005%&di? 80 on a
weight/volume basisld. This is corroborated by Elan 2004, which disetothat
the polysorbate 80 surfactant is preferably inctudeany concentration within the
range of "about 0.001 % to about 2.0% (w/v)," whglkntirely within the claimed
range. Ex. 1013 at 2:3-4.

3. Claim 3

a. "The formulation of claim 1, wherein the
polysaccharide-protein conjugate comprises
one or more pneumococcal polysaccharides."

It would have been obvious to use pneumococcalkpalyharide-protein
conjugates in the formulations of Chiron 2003, #rat such formulations would
still inhibit silicone-induced aggregation. Ex.0B) { 147. There is nothing
inventive about incorporating pneumococcal polykaccles in polysaccharide-

protein conjugates; such antigens were well-knawmme art long before April 26,
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2006, and are expressly disclosed in Chiron 2(03.1007, 11 32, 34, 42-46; Ex.
1008, 1 147. The teachings of Chiron 2003 arespabty directed to the
"prevention and/or treatment of bacterial menisgitincluding from
pneumococcud.g., Streptococcus pneumoniakEx. 1011 at 6:32-35. And, Chiron
2003 discloses "a saccharide antigen f@meptococcus pneumoniagreferably
conjugated to CRMy7 carrier protein), and that "[tjhe composition n@ymprise
one or more of these bacterial . . . antigend."at 2:15, 3:14.

The limitation to pneumococcal polysaccharide-pgrot®njugates also does
not impact the obviousness of the "old" formulatadrelaim 1. A POSITA would
have understood that tipeotein component of polysaccharide-protein conjugates
(not the polysaccharide) is responsible for thenwda "aggregation induced by the
siliconized container means." Ex. 1008, 1 147d Hrere was a known solution
(surfactants) for solving that knovpmotein aggregation problem.

4. Claim 4

a. "The formulation of claim 1, wherein the formulation
further comprises one or more meningococcal
polysaccharides, one or more meningococcal antigeni
proteins, or a combination thereof."

It would have been obvious to use meningococcalsaalcharide and/or
protein antigens in the formulations of Chiron 2088d that such formulations
would still inhibit silicone-induced aggregatio&x. 1008, 1 148. There is nothing
inventive about incorporating meningococcal antggena vaccine; such antigens
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were well-known in the art long before April 26,08) and are expressly disclosed
in Chiron 2003. Ex. 1007, 11 32, 34, 37, 39; 0§, 1 148-149. The teachings
of Chiron 2003 are preferably directed to the "pr&ion and/or treatment of
bacterial meningitis," with meningococcal antiggimsth saccharide and protein)
particularly preferred where "[tlhe composition n@mprise one or more of these
bacterial . . . antigens." Ex. 1011 at 6:32-35;2.: Chiron 2003 discloses that the
vaccine antigen can include "a protein antigen fdumeningitidisserogroup B. . .
a saccharide antigen frodhmeningitidisserogroup A, C, W135 and/or YId. at
2:9-14;seealso id at Examples 1, 3, 4 and 6 (meningococcal profeind
Examples 2 and 7-9 (meningococcal oligosacchandeem conjugates).

The limitation to meningococcal polysaccharides/angroteins also does
not impact the obviousness of the "old" formulatadrelaim 1. A POSITA would
have understood that tpeotein component of the formulation (not any
polysaccharide) is responsible for the claimed faggtion induced by the
siliconized container means." Ex. 1008, 1 149d #rere was a known solution

(surfactants) for solving that known aggregatioolgpem for all types of proteins.
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5. Claim 5

a. "The formulation of claim 1, wherein the formulation
further comprises one or more streptococcal
polysaccharides, one or more streptococcal antigeni
proteins, or a combination thereof."

It would have been obvious to use streptococcalgaaicharide and/or
protein antigens in the formulations of Chiron 2088d that such formulations
would still inhibit silicone-induced aggregatio&x. 1008, 1 150. There is nothing
inventive about incorporating streptococcal antgggna vaccine; such antigens
were well-known in the art long before April 26,08) and are expressly disclosed
in Chiron 2003. Ex. 1007, 11 32-34, 40, 42-46; 8308, § 150-151. As discussed
above with respect to claim 3, Chiron 2003 is ey directed tointer alia,
disease caused by pneumococcus, a streptococca@spe., Streptococcus
pneumoniag Chiron 2003 also discloses that the vaccinggantcan include "an
antigen fronmStreptococcus agalactiggroup B streptococcus),” and "an antigen
from Streptococcus pyogen@goup A streptococcus)" and that “[tlhe compositi
may comprise one or more of these bacterial ntigans." Ex. 1011 at 2:30-31,
3:14.

The limitation to streptococcal polysaccharides/angroteins also does not
impact the obviousness of the "old" formulatiorctzim 1. A POSITA would
have understood that tpeotein component of the formulation (not any
polysaccharide) is responsible for the claimed faggtion induced by the
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siliconized container means." Ex. 1008, { 151d Arere was a known solution
(surfactants) for solving that known aggregatioolgpem for all types of proteins.

6. Claim 6

a. "The formulation of claim 1, wherein
the formulation further comprises an adjuvant.”

Chiron 2003 is directed to aluminum-adjuvanted \raes formulations, and
explains that "[t]he vaccine may include an adjuvaraddition to the aluminium
salt." Ex. 1011 at 1:27 - 2:3, 7:27.

7. Claim 10

a. "The formulation of claim 1, wherein
the aluminum salt is aluminum hydroxide,
aluminum phosphate or aluminum sulfate."

Chiron 2003 discloses that "[t]he aluminium salpisferably araluminium
hydroxide (e.g. aluminium oxyhydroxide) or atuminium phosphate (e.g.
aluminium hydroxyphosphate or orthophosphate) aloytother suitable salt may

also be used (e.gulphate)." Ex. 1011 at 4:19-21 (emphasis addedg also id
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at11:30 - 12:15 and 14:3 - 17:4 (Examples 2 afdwith "Aluminium
oxyhydroxide" or "Aluminium hydroxyphosphate'd.

8. Claim 11

a. "The formulation of claim 10, wherein
the aluminum salt is aluminum phosphate."

Chiron 2003 uses "aluminum hydroxyphosphate" (@ifpealuminum
phosphate) with polysaccharide-protein conjugatseEx. 1011 at 11:30 - 12:15
and 14:10 - 17:4 (Examples 2, 8 and 9), 4:19-24n(idying aluminium
hydroxyphosphate as a particular aluminium phosghat

0. Claim 14

a. "The formulation claim 1, wherein the formulation
further comprises a surfactant selected from the
group consisting of polysorbate 20, polysorbate 40,
polysorbate 60, polysorbate 65, polysorbate 80,
polysorbate 85, nonylphenoxypolyethoxethanol,
octylphenoxypolyethoxethanol, oxtoxynol 40,
nonoxynol-9, triethanolamine, triethanolamine
polypeptide oleate, polyoxyethylene-660
hydroxystearate, polyoxyethylene-35ricinoleate, soy
lecithin and a poloxamer."

121t was also known that the actual structures efatijuvants used in the art and
labeled as "aluminum hydroxide" and "aluminum ph@gp" were "aluminum
oxyhydroxide" and "aluminum hydroxyphosphate," exfpvely. Ex. 1008, § 55

(citing Exs. 1069 (at 2), 1070 (at 2)).
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Chiron 2003 identifies surfactants, such as polyst/Tweefi 80, as
components of the disclosed polysaccharide-pramugate formulationsSee,
e.g.,Ex. 1011 at 6:14-15, 14:3 - 17:4 (Examples 7-9 Wih05% Tweeh 80 a/k/a
polysorbate 80).

10. Claim 17

a. "The formulation of claim 1, wherein the
one or more polysaccharide-protein conjugate
comprises [7 conjugates, each with a differer$.
pneumoniae serotype (4, 6B, 9V, 14, 18C, 19F, 23F)
conjugated to a CRMyg; polypeptide]"*

It would have been obvious to use the claimed proeoecal
polysaccharide-protein conjugates in the formutaiof Chiron 2003, and that
such formulations would still inhibit silicone-inded aggregation. Ex. 1008,

1 156. There is nothing inventive about incorgagapneumococcal
polysaccharides in polysaccharide-protein conjwgatech antigens were well-
known in the art long before April 26, 2006, and axpressly disclosed in Chiron
2003. Ex. 1007, 11 32, 34, 42-46; Ex. 1008, | IHTe teachings of Chiron 2003
are preferably directed to the "prevention andfeatiment of bacterial meningitis,"
including from pneumococcus€., Streptococcus pneumohiakEx. 1011 at 6:32-

35. Chiron 2003 expressly discloses "a sacchamtigen fromStreptococcus

3 The complete claims 17 and 18 are recited in @laith Listing Appendix” of

this Petition.
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pneumoniag" and "[tjhe composition may comprise one or muiréhese bacterial
... antigens."ld. at 2:15, 3:14.

The limitation to specific polysaccharide serotyped a specific carrier
protein (CRMg7) does not impact the obviousness of the "old" fdaetion of
claim1. A POSITA would have understood that itheprotein component of the
formulation (not any polysaccharide) that is resole for the claimed
"aggregation induced by the siliconized containeans." Ex. 1008, { 157. And
there was a known solution (surfactants) for sg\uimat known aggregation
problem for all types of proteins.

Patent owner may argue that the recitation of ¢iipgolysaccharide-
protein conjugates in this claim somehow rendeassdlaim inventive, even if the
"old" formulation of Claim 1 is not. But the comma@lly available, prior art
Prevnaf vaccine already contained the 7 recited polysaidarotein

conjugates’ Ex. 1058 at 42. (And reference 23 of Chiron 268plicitly

14 Chiron 2003 provides motivation to reformulatevPia”® (that does not contain
buffer) to the Chiron 2003 formulations (which indé histidine buffer): "The
composition preferably has enhanced pH stability@nreduced antigen
hydrolysis when compared to an equivalent compmsitn which histidine buffer

system is either replaced with a sodium phosphaftetsystem om which no
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discloses a vaccine with those same 7 polysacahariotein conjugates. Ex. 1073
at 14.)

11. Claim 18

a. "The formulation of claim 1, wherein the one or moe
polysaccharide-protein conjugate comprises [13
conjugates, each with a differents. pneumoniae
serotype (4, 6B, 9V, 14, 18C, 19F, 23F, 1, 3, 5,,6/k,
19A) conjugated to a CRMg; polypeptide]”

It would have been obvious to use the claimed proeoecal
polysaccharide-protein antigens in the formulatioh€hiron 2003, and that such
formulations would still inhibit silicone-inducedjgregation. Ex. 1008, { 159.
The application of the formulation of claim 1 teetbonjugates of claim 18 would
have been obvious for the same reasons given asgtect to claim 17ld. The
only difference between claims 17 and 18 is thaitwel18 adds six more required
pneumococcal polysaccharide-protein conjugates ¢laim 18 requires at least 13
conjugates). Those additional recited conjugatesal impact the obviousness
analysis, especially when the 13 claimed pneumai@srotypes were well
known in the art. Ex. 1007, Y 44 (citing Exs. 1@&87), 1015 (at 7)).

The limitation to specific polysaccharide serotyped a specific carrier

protein (CRMg7) does not impact the obviousness of the "old" fdaetion of

buffer system is included" Ex. 1008, § 158 (citing Ex. 1011 at 5:17-19

(emphasis added)).
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claim 1. A POSITA would have understood that thisprotein component of the
formulation (not any polysaccharide) that is resplole for the claimed
"aggregation induced by the siliconized containeans." Ex. 1008, 1 160. And
there was a known solution (surfactants) for sgiuimat known aggregation
problem for all types of proteins.

Additionally, the 13 conjugates in claim 18 areadunal progression from
Patent Owner's prior art 7-valent vaccine. Ex.710D45. The earliest version of
multivalent vaccines utilizes the most prevalernypaccharide serotypedd.,

1 36. Over time, later versions of the vaccindsingorporate additional
clinically-relevant serotypes for broader proteatidd. In the case of
pneumococcal CRM-conjugated vaccines, the 7-valent vaccine was redgu to
a 9-valent vaccineld., 11 38, 45 (citing Exs. 1015 (at 7, 10), 1034£{atL035 (at
4), 1036 (at 5), 1037 (at 4))he literature subsequently disclosed a further
progression to an 11-valent vaccine, again congghablely to CRNb7. Id. (citing
Exs. 1034 (at 2), 1035 (at 4), 1036 (at 5), 1034 n A POSITA would have
understood that a further step in the natural @esgjon included the 13 serotypes
of claim 18 (which were well-known), conjugated ptd CRMyg.. Id., 1 45-46.

Patent Owner may argue that its 13-valent conjugateine was
nonobvious, because each of the 13 polysacchasdesmjugated to the same

carrier protein (CRNMy;), despite alleged concerns that too much carrigiem
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could diminish immunogenicity. But, claim 18 does recite any particular level
of required immunogenicity or amount of CR¥ per sole independent claim 1,
the focal point is inhibition of silicone-inducedgregation.’ 1d., § 48, Ex. 1008,

1 161. In any event, there was no definitive teagbf "immune interference" that
would have discouraged the natural progressiompojugate vaccine development,
from a 7-valent formulation to a 13-valent versias,recited in claim 18. Ex.

1007, 1 49.

> Seeln re Gleave 560 F.3d at 1336 (irrelevant whether prior amgtat

composition with antisense activity "because tiepge fact is that Gleave's
composition claims do not require antisense agteither"); Boehringer Ingelheim
Int'l GmbH v. AbbVie Biotech. LtdPR2016-00408, Paper No. 9 (July 7, 2016) at
14 ("Patent Owner's argument concerning the facfatiority of a 20 mg weekly
dose as compared to a 40 or 80 mg dose is basadl ionorrect interpretation of
the claims. We determined, based on the recorddef that the claims do not

require a particular level of efficacy.").
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12. Claim 19

a. "The formulation of claim 1, wherein the
siliconized container means is selected from the
group consisting of a vial, a syringe, a flask, a
fermentor, a bioreactor, tubing, a pipe, a bag, agr,
an ampoule, a cartridge and a disposable pen."

It would have been obvious to administer the dsetbformulations of
Chiron 2003 in syringes. Ex. 1008, 1 163. Angould have been an obvious
choice to store a polysaccharide-protein conjugateine in pre-filled syringes,
based on the known benefits of pre-filled syringed the fact that numerous
vaccines (including polysaccharide-protein conjagatccines) had already been
supplied in pre-filled glass syringetd.; supraat Section VI.A.4.

13. Claim 20

a. "The formulation of claim 19, wherein
siliconized container means is a syringe."

It would have been obvious to administer the dsetbformulations of
Chiron 2003 in syringes. Ex. 1008, 1 164. Angould have been an obvious
choice to store a polysaccharide-protein conjugateine in pre-filled syringes,
based on the known benefits of pre-filled glasshggs and the fact that numerous
vaccines (including polysaccharide-protein conjagatccines) had already been

supplied in pre-filled glass syringe&d.; supraat Section VI.A.4.
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B. Claims 17-18 Would Have Been Obvious over
Chiron 2003 in View of Smith 1988, Elan 2004, Per2004
and the General Knowledge of a POSITA

As discussed above with respect to Ground 1 ofRbistion, it would have
been obvious to provide the formulations of Chi2®@3 in siliconized containers
(consistent with Smith 1988) with surfactant inkifg silicone-induced
aggregation (as evidenced by Elan 2004). It alsoldvhave been obvious to use
the Chiron 2003 formulations for the specific palysharide-protein conjugates
recited in claims 17 and 18. The recited conjugdtenot impact the obviousness
analysis, since it is therotein component of polysaccharide-protein conjugates
(not the polysaccharide) that is responsible flccaie-induced aggregation, and it
was known that surfactant inhibits silicone-induegdregation for all types of
protein.

Ground 2 provides an additional basis for findifegyras 17 and 18
unpatentable. To the extent Patent Owner argatsht conjugates recited in
claims 17 and 18 were not part of the general kadge of one of ordinary skill in
the art, Petitioner adds the Pena 2004 referentetobviousness analysis of
Ground 1.

1. Claim 17

Pena 2004 expressly discloses the 7 conjugatdsdaniclaim 17. Ex.

1015 at 3. A POSITA would have been motivatedl{witreasonable expectation
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of success) to apply the formulations of Chiron2@®the 7 conjugates of Pena
2004 Ex. 1008, § 165. Chiron 2003 specifically disels that (1) its teachings
are preferably directed to the "prevention andfeatiment of bacterial meningitis,"
including from pneumococcus, €., Streptococcus pneumojd2) the vaccine
antigen can include "a saccharide antigen f&ireptococcus pneumonideand
(3) "[t]he composition may comprise one or morehafse bacterial . . . antigens."
Ex. 1011 at 6:32-35; 2:15, 3:14. Indeed, refer&a&ef Chiron 2003 discloses the
7 pneumococcal CRM-conjugates of claim 17. Ex. 1073 at 14.

The additional limitation to specific polysaccharigerotypes and a specific
carrier protein (CRINb7) does not impact the obviousness of the "old" idation
of claim 1. A POSITA would have understood thas itheproteincomponent of
the formulation (not any polysaccharide) that spensible for the claimed
"aggregation induced by the siliconized containeans.” Ex. 1008, § 166. And
there was a known solution (surfactants) for sguimat known aggregation

problem for all types of proteins.

16 As explained in Ground 1, Chiron 2003 also spealily provides motivation to
reformulate Prevn&r(that does not contain buffer) to the Chiron 2003

formulations (which include histidine buffer). Ed11 at 5:17-19.
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2. Claim 18

The only difference between claims 17 and 18 isd¢laam 18 adds six more
required pneumococcal polysaccharide-protein caigg(.e., claim 18 requires
at least 13 conjugates). The additional recitegugates do not make the claim
inventive. Pena 2004 discloses a 13-valent pneaowad conjugate vaccine with
the same serotypes recited in claim 18. Ex. 1015 & POSITA would also have
understood that those conjugates each were copplig@CRMy;, based on the
published progression from 7-valent Prevhao 9- and 11-valent iterations; each
version contained CRM; as the sole carrier protein. Ex. 1007, 1 45-46.

The limitation to specific polysaccharide serotyped a specific carrier
protein (CRMg7) does not impact the obviousness of the "old" fdaetion of
claim1. A POSITA would have understood that itheprotein component of the
formulation (not any polysaccharide) that is resplole for the claimed
"aggregation induced by the siliconized containeans."” Ex. 1008, { 168. And
there was a known solution (surfactants) for sg\uimat known aggregation
problem for all types of proteins.

Patent Owner may argue that its 13-valent conjugateine was
nonobvious, because each of the 13 polysacchasaesmjugated to the same
carrier protein (CRMyb-), despite alleged concerns that too much carrem

could diminish immunogenicity. But, claim 18 does recite any particular level
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of required immunogenicity or amount of CR¥ per sole independent claim 1,
the focal point is inhibition of silicone-inducedgregation.Id., 1 48, Ex. 1008,

1 169;seeln re Gleave 560 F.3d at 133@oehringer IPR2016-00408, Paper No.
9 at 14. In any event, there was no definitiveidag of "immune interference”
that would have discouraged the natural progressi@onjugate vaccine
development, from a 7-valent formulation to a 18wmaversion, as recited in
claim 18. Ex. 1007, § 49.

C. 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.

By way of example, there is no nexus between aegedl commercial
success of Patent Owner's purported commercial dimemt (Prevnar 13 and
the old, non-specific formulation claims of the99atent. The claims are not
directed to any level of immunogenicity or proteatagainst disease, and they
omit critical vaccine parameters, such as amount®lysaccharide, CRM; and
adjuvant. As for the required amounts of the tta&need formulation ingredients

that purportedly inhibit silicone-induced aggregatisurfactant and aluminum
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salt, the claims are either overly broady( 0.001 to 10% polysorbate 80 in
dependent claim 2) or entirely silent (with resgecaluminum salt). Even when
an ingredient amount is disclosedg, the overly broad range of polysorbate 80 in
dependent claim 2, it is not combined with any dpetype or amount of
conjugate(s), buffer, saline solution or aluminuatt.s

X.  CONCLUSION

Petitioner respectfully submits that it has essdtgld a reasonable likelihood
that it will prevail as to the obviousness of claifit6, 10-11, 14 and 17-20 of the
'999 Patent. Petitioner respectfully requeststtiiatPetition be grantethter
partesreview be instituted, and claims 1-6, 10-11, 14 &n-20 of the '999 Patent

be found unpatentable and canceled.

Respectfully submitted,

Dated: December , 201¢ [ Arlene L. 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. A formulation comprising (i) a pH buffered sa&isolution, wherein the buffer
has a pKa of about 3.5 to about 7.5, (ii) an alwmrsalt and (iii) one or more
polysaccharide-protein conjugates, wherein the @batron is comprised in a
siliconized container means and inhibits aggregatduced by the siliconized

container means.

2. The formulation of claim 1, wherein the formigat further comprises
polysorbate 80, and wherein the final concentradibtihe polysorbate 80 in the
formulation is at least 0.001% to 10% polysorbdev@ight/volume of the

formulation.

3. The formulation of claim 1, wherein the polydaacede-protein conjugate

comprises one or more pneumococcal polysaccharides.

4. The formulation of claim 1, wherein the formudat further comprises one or

more meningococcal polysaccharides, one or moreéngecoccal antigenic

proteins, or a combination thereof.
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5. The formulation of claim 1, wherein the formudat further comprises one or
more streptococcal polysaccharides, one or moeptsitoccal antigenic proteins,

or a combination thereof.

6. The formulation of claim 1, wherein the formudat further comprises an

adjuvant.

10. The formulation of claim 1, wherein the alunmmsalt is aluminum hydroxide,

aluminum phosphate or aluminum sulfate.

11. The formulation of claim 10, wherein the aluonmsalt is aluminum

phosphate.

14. The formulation claim 1, wherein the formulatirther comprises a
surfactant selected from the group consisting dfgorbate 20, polysorbate 40,
polysorbate 60, polysorbate 65, polysorbate 80;5oobate 85,
nonylphenoxypolyethoxethanol, octylphenoxypolye#thanol, oxtoxynol 40,
nonoxynol-9, triethanolamine, triethanolamine pe@lppde oleate,
polyoxyethylene-660 hydroxystearate, polyoxyethgl@bricinoleate, soy lecithin

and a poloxamer.
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17. The formulation of claim 1, wherein the onevare polysaccharide-protein
conjugate comprises an S. pneumoniae serotypeydgouaharide conjugated to a
CRM;g97 polypeptide, an S. pneumoniae serotype 6B polysaade conjugated to
a CRMyy7 polypeptide, an S. pneumoniae serotype 9V polysaaie conjugated
to a CRMg; polypeptide, an S. pneumoniae serotype 14 polysaice conjugated
to a CRMg; polypeptide, an S. pneumoniae serotype 18C patysaicie
conjugated to a CRMy polypeptide, an S. pneumoniae serotype 19F
polysaccharide conjugated to a CRMoolypeptide, and an S. pneumoniae

serotype 23F polysaccharide conjugated to a GRM

18. The formulation of claim 1, wherein the onevare polysaccharide-protein
conjugate comprises an S. pneumoniae serotypeydgoaharide conjugated to a
CRM;97 polypeptide, an S. pneumoniae serotype 6B polysaade conjugated to
a CRMyg7 polypeptide, an S. pneumoniae serotype 9V polysaaie conjugated
to a CRMg; polypeptide, an S. pneumoniae serotype 14 polysaice conjugated
to a CRMg; polypeptide, an S. pneumoniae serotype 18C palysaicie
conjugated to a CRMy polypeptide, an S. pneumoniae serotype 19F
polysaccharide conjugated to a CRMpolypeptide, an S. pneumoniae serotype

23F polysaccharide conjugated to a CRNbpolypeptide, an S. pneumoniae
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serotype 1 polysaccharide conjugated to a GRRpblypeptide, an S. pneumoniae
serotype 3 polysaccharide conjugated to a GRRpblypeptide, an S. pneumoniae
serotype 5 polysaccharide conjugated to a GRRpblypeptide, an S. pneumoniae
serotype 6A polysaccharide conjugated to a GRpblypeptide, an S.
pneumoniae serotype 7F polysaccharide conjugatad_i@ M g7 polypeptide and
an S. pneumoniae serotype 19A polysaccharide catgdgo a CRIN

polypeptide.

19. The formulation of claim 1, wherein the silicced container means is selected

from the group consisting of a vial, a syringelagi, a fermentor, a bioreactor,

tubing, a pipe, a bag, a jar, an ampoule, a cgdrahd a disposable pen.

20. The formulation of claim 19, wherein silicordzeontainer means is a syringe.
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