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TERPHENYL DERI VATI VES FOR TREATMENT OF ALZHEI MER S
DI SEASE The present invention relates to conpounds

whaoonggeshe general fornmula (1) with the defi nP@€T/08200666959

X, Ri-R given below, and/or a salt or ester thereof.
Furthernore, the invention relates to the use of said
conpounds for the treatnent of Al zheiner's disease and
their use for the nodul ati on of g-secretase activity.
Al zheinmer's Disease (AD) is a progressive

neur odegener ati ve di sorder marked by | oss of nenory,
cognition, and behavioural stability. AD afflicts

6- 10% of the popul ati on over age 65 and up to 50% over
age 85. It is the |eading cause of denentia and the
third | eadi ng cause of death after cardi ovascul ar

di sease and cancer. There is currently no effective
treat ment NOVEAFORMULATIONS WHICH STABHATE AND INBIBID | n
the U S ex ed 100 billion annual AD do not
have a si n’p RECHP i%?” %MOGFN'%§QW%T'
associated with certain risk factors including (1)
age, (2) famly history (3) and head trauma; other
factors include environnmental toxins and | ow | evel of
education. Specific neuropathological lesions in the
limbic and cerebral cortices include intracellular
neurofibrillary tangl efEB96THE INMENTHIN

hyper phasghgfexbat %@eﬁt@h’ Qér%?aﬁ’lynre@d?& ttJj‘ethSXﬁél%%f | n@nology,
deposition of fibrillar a?gregates et a

pept%ﬁcifé@'o%ﬂﬁ%”edfoﬂwé{a@@s roteirh glabylly Gpd @%ﬁ%ﬁw%ﬁ@'%f“e”t More

arry;baau.amaﬁy ane evertion relaisadybed dorhtatiofs whieh ahibAlpeddpitation of
mﬁnu% decscoof Y, rious lengths. A variant thereof,

vvh| C TN RBP YIS pepti de (Abeta-42), is beli eved to

be the maj or causative agent for anyloid formation.

Anot her variant is tgchglﬁbUﬁg)opﬁ&tm%TMbeta 40) .

Anyl oid beta is the proteol ytic product of a Precursor

pr ot ei n,'t ﬁeQ%eﬁ‘HX/Iaé‘FQﬂ’teﬁr Bt Pirrimeeuic KesathabRspving the

APPétabnEyarrbﬂ ) mﬁ&fnbg’ermﬂs@ﬁnp@bﬂl@rﬁo(@d donpideiH  ih@iuBgen, a

ha e(?een | i nked Eg m ssense rrutéabi ns i n_the L E

b aRﬂMSS?C AR PLOFOBIOBI% % 2 (RRIB oA 195 Ya3rgahle oRd- For

pr es@miplei, apinrnenagsnid camposiion Inmuss epreap &ieshe rtegantlaat @rofessional

on f b naci.fi

ol s’ ShiffiGreg €5 PAKEL JRGGRIs ) Bty BB Sy 3RASpiFance

r ecdribe {mmyregeRie ﬁ@mp@fflt@f] %Jchmsaqolobﬁhar}ge clouding or haziness, may

al phade rREARAL OP Wbhdumerttb OBsdTBINfAENdel MK@E rBd@t. | masbrmore,

30%of the AD ulatlon %sgltethls hete[o dr,c}elt

al | P¥°BYSFE Y "R %ﬁ”!&uf?m&i' PSP GUPREICG T 4t ainers

Ge ngtifoienignat| desé scohiast @ the itk inbedieeste.q aq&ly&mcharude protein

IfO% glﬁlgatte Sreqql?‘rlrét ﬁstat%o &ﬁ%la (%?g AéPCIo aJschHoﬂt RN d to 2 non-
oun ate, ect t e quanti'tative or qualitati

pr o¢hifetm depage p@ﬂt@n)arﬁddﬁlpd@@ehhie dmpeprdedie SorpoMiPneBUSt be active

Abeth@)u@l%?ﬁ 'ltge%xp(ee@j s§é?leﬁ3fbf Wﬁ@r’einYar@bﬂT%ako%m éTatHS ngfnYJ]ﬁébemc

strong (E) ort to ‘a oi d C&SC&% Ot esi s

AD (zoqnoﬂqﬁlp ’g‘ﬁ’da"B@?‘ftP’grﬂr o] se gRdepiredhigrm é%g) an-pgaregate) lowers
li kaé wtéllcaMebedtmenthébrqmeatl de generati on and AD

pat hol Ogsye ernplpgls 1§ SR t‘ﬁ er ture h8\5 as; beet g
under st andi ﬁ'g 01" T he h Ai“She - ot }i%gﬁ du
st ratigpular yampogesic Zomhesitigpel@td. ca arpmromurmernmjmlmabﬁ@ride-
Ab 6r§t\éﬁql (%njuEQl% Iée’ctﬁ@aiﬁmoggarla@ep%ﬁ@édt dBsn | H1% éﬁ%giﬁé QFO?E,% BV carrier

a tic activities referred to as
an oPr@te'”s(E'E’ Fé@’ageok I"@eﬁ? Phgf082: BapanQ & 8k rmORT)s F@I\/é’ta”}%ep stability

bond) and the C-term nus

oen sgﬁwty of a
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(residues 37-42) of the Ab peptide, respectively. In
the secretory pathway, there is evidence that

wh2@eaerwbase cl eaves first, |eading to the secP@r/UsN0DH66959

s-APPb (sb) and the retention of a 11 kDa
menbr ane- bound carboxy term nal fragnment (CTF). The
latter is believed to give rise to Ab peptides

If ol ér@w@g;fcmeemga&%c@m W&rﬁl}ﬁﬁiy@é&har_ﬂé@ AT ophils NEfluenzae
on

oot b BRBLo Fhriande, TRt PR SBSISIERET o gr 2 CRM

pr otagien pfqeiesenediediffer@nidstabilg @rafiles atepemienhaw ¢hebesrier protein

cor (R LR boh] pn%ﬂw%roﬂ;&'t HodTul %bwgené'dmw conjugates from

di se ‘eved’

r es@ﬁr‘&ﬂ&é@@ I L @nglyss (Ho @tfa/t I?@Ob)aﬂ"‘lﬁ‘@@éh@ﬁl denC-
Of @hl@%ﬁbgﬁuga‘ﬁesddlﬁ&@@% thelr claﬁjﬁct;eﬂgw éﬁ@r‘ﬁ% ahl e?éhrgtht Bdonjugate

g-secr etase activity cannof be asc g 3

SI n‘?ﬁyé ﬁ??f‘qec@Pthhaiﬂ'P%f'@ Sr?mebQ?(r'qurqtei'ﬁ”f 598@ b is study
Wi tfortieen ireicaesdiihagt fatorslsddhessenhjugdtioh eharsistryTteay reductlve amination
ga - a Cc | tyhi

coreen, el o Rch Hefrtoal EREE Portteh BT CRRIGHEA Sies
pr Mﬁtqhﬁ”qel:@ﬁalhet%gtbdlnﬁbr storage akufier, n stoegeh - nemmdature( ) and
PeNrere/HA eSS MAGH B theC®bitySdfSinFhmb H@geﬁ@caﬂ positidf.

car boxyterm nal PS fragnments generated
endopr ot'@8$ 418 dsyelening %f%’BH'P fob?’b'l’*é‘i‘qﬁ‘ogqfh“ec‘%’vﬁ?s'“on many
asprattbst @astobe tcbesidddB oy hsursid eafar stable, tdb@st B cha Cefective

f th het di I "
O e Sl LB ook B8 SR A S, BT by or e
r e cieptuppgenicheomposiion ofesy. o hydrdlesis toh esaceharithasy Hegfolymerization of
gamRIGEhahidase %I%Ee% Xgig Kiﬂqeggmeﬂaﬁont &e%)t@L ﬁh&s.éaﬁtﬂléﬂnﬁa@ ability

for act|V|ty (St
1( 39 hf?@@men'?hwpoaﬁl@mdegh ?gﬂieg?@P’écﬂfeéip'tﬁﬁﬁh@ﬁﬁ%rﬁﬁ'on

of ddamatemendl ted GRvaERehit ldnpASitidE Wah RS cBhtbinkVEosU kYstem,
present secretase-co

t | ex .has b f. th
pr i AEF 1 t5e BENeY RN DR, SPBPOYBRp B AL ETIS (0.
t r ealffiesnales eAtigitvs, naydpsotekitadss the rVamufanHSmgtprrcaHee@ ths dosage
h t
havE D, RIARRSSD ol A0S B AR SRCHE LRSS e curng
cat 4inpinde sigrage aar meedling( eaeg@vmathr@ Suipiglity, éhearsfg@@ﬁ ped the

I nhipRyth @ftﬁne’itﬂéﬂwéghdﬂérﬂﬁé&hﬁe aid L%ﬁ’@a secr et ase activity
(Marjaux et al cover

Ther apedt '3 é??”aﬁé%eé*&d '%*g%ﬁﬁ fhat :’E"%‘}”e ‘A'cé’%\"-‘rﬂ‘u HYYGPs Rgotein
varseebndadf aboneaiandsoneretides cehahgss, trhight Ibavesponsible for the
sec e . . 4 . .
e T
200@‘ aJ 2005 ngpmplmeneramhaeorts iPdheriP&0s1implicated the release of

140icd At fronk Hgﬁ&gbletpna'sﬁc iyrlﬂgésneg; tH‘@§aJs§ﬁ)%'Hgleb(t |n the aggre ation

supported by |oc em cal studies in an ef

cer?féﬂumamsaﬂ% (Ohpniplaverndeperger Vel %{Aﬁ'aev%g?{;e??f%& Caﬁnte'au
( 201¥BY; blrhsteia, 4d8¥; BABGIA, 19582 Calnet éﬁ@t&ldsm?@%)armdd&lau et al.

igg@é% 312&}9 E{br | ha h?eeect)r(r’;ﬁ?rﬁ (Nzlﬁg glts froTl%ké%odﬁ)i%j)reparatlon of
Potiesutlip a(hsnhg msnllaommdsdlmxsablh@yme ), de MBIAIWDSI thegipraougimg due
or &if6ad oﬁ@oﬂ%ﬁm‘é%’ 'fhe'réﬂ?r' rgéJlﬂ nln Ue\ﬁé ﬁd gé%?étlvatlcr)]n of the

enzymes, can to un ects
t he'P?U“P WW%I‘%I }9§§} d:’nar@(ﬂngp@l!yt 6'“@(”929!' is a mgsaryjcomponent

Ve dsf p@@&éﬂ;yrﬂ@es 53@&5595/38@ Iubfféblt)éthetrbllﬁfee plufigét amtl l’fzﬁlﬂ@te transfer
or. nov

ot Gitiet e BERHTtr pafel fy Blie & Gplo e 17 ebaesiy o

of tAb fdmulatm)s di sease.
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The object of the present invention is to provide such
conpounds. The invention is directed to novel

wa@ompaemes of Forrmula | wherein: Formula | X i sSPEI/B82007/066959

or a group -CRsR wherein R5 and R are, independently
of each other, selected fromthe group consisting of
H, al kyl selected fromthe group CH3, CH5, -C H7, n-C

3H|7 -C Ffdﬂherﬁroﬁe %se%ﬁ%c@né"&l |stn©t' ﬁm|@d4<b'|9yr|n§é§<©!3)t|ls used as a
se eC

fr
S SCSER g SRS U 9 S0P ot SRS & BT © prevent
gr omqnglomneatlom oﬁmbmerl-dtmpemthpg filnadrbgedomn, dxea lubricant critical to

t
SUSAEIHESE I A TR SBLAINGR B o o p o
Q-| topaasq:peedga( pengtratipn afpi3! ru@perg@p@ﬁ@ mdgélprpﬁjly ptgqe §|I|@_q=n|zat|on of

ri nsg/gniﬂst @%%s Sl?etléi rrﬁlSt%ﬁ' s‘&fppHn@Sé“dJ iRt gd, i HQtsb 'vaélIt &shtrBled nor
unsupst i

oAt I R pricers. A gn el g e hOD Se/ae Ghiare oL e sicone

gr aalioMentSradm o loetndnathérch het er oat om may be i denti cal

or diff t i t

R e, s erBl B PR Ao 2P Dok BaRl B3R bieghance
gr otigbiltvans ishibingreepitation gf im@uno@nic qompopitionSH; C(ONR

7R8); S(O 2R7; S2N(R 7R8); S(ONR 7R8); N(R 7)S(O

2R8; N(R 8)S(OR 8; S(O2R7; N(R 7)S(O 2N(R 8R8a);

SR7; N(R 7R8); N(R 7) SUamsRYsor TREINVENTOWM) N( R 8R8a) ; N(R

7) (O ORpg; pr%gn%rﬁoﬁ%%adlyqe@(é% b n&lﬁbﬁ)?m&lh’ﬁoﬂg vHYh stabilize

unsubst .t ut and substi tut

unsemgslphlp bp@alp@tlo& oi ugmk%gg)gmcgﬁam%t&né] H\ﬁqrﬁe@pemflcally in certain

subetbddumsmts tiodf pm@érh igNeatipsisGireGed talnkydl famdiaBbrsCwhich inhibit
&%tlgr{ 8f 341 |%{c§r9;ggssceg||6|hs cOrH%s’ed Brﬁ CﬂrlltalneqFr%eans "In one

a are 1 n
cormesrflfp ﬁ@b@cflmpnt tinemtanmrkyldlrebtéd ¢9 oevyet Ifqulnulam vmch7stablhze

Cyclhﬁﬁjnb?{ MG Mh%o%ltlansoa?a%ﬁ sﬁ'il:éﬂél oil METEHORY Gh¥ar, fo@@éj, shipping

%o |'optional |y can be substituted with one
or 3f¥7 ”sﬁ’H%tf‘?i‘E?ents i ndependent |y sel ected fromthe
gr oup camgs,Sit béfgalmém&dlm&]ts @he inBéntioh isadi@clelido forBula®img which

d CF3: Y i boxy = .
or o e DpEREBE A el opBhey e Lol ufabiha © o o
t etbtafzwldsagrecamﬁytlamdvfecdwme@sﬁerﬁyid ratesf abatt 8rostp abowd 7.5, (i) a
JF@&QMté ga(‘u Xn@BFﬁB ea;%Iyesaéa‘JaF u@%@rﬁ@érp}ugyég U&% ﬂé specific

substitute as used hereln inc
£ 1 IESGHRAT. ¢ 0 | WSS G- REIEI SO OTBHIpky o comprised in a

sat ¢ohadired meandINg @bm@bmdod.mgntg ase cditdmerMibahs %rs@Ie@@Eitfrom one
can be su titu

f
or S bRt dhe B orgRfhocHs® BBl ot WL FirRdto Saal BV ppess
t o dlaaurajlaarubtber clasunehi lastit olbsurbea syinbexay syginoel ptopaer_ a syringe
{ :g‘% L?E;%g abfYaSQrb Béag’(@‘rn 'acgréo%% e‘é% Ilrﬁgp aI ngﬁéln%?l bBFe%@tBF cEubing a

are 'known t person ski’l
Pr efies re@aR7a J@rn@I”u%{éPQll'ﬁa F eantrislap rﬁde @rﬂ'ﬁ?ﬁ%«ﬂ’dﬁsp?'ﬂ ut'éocerta'n

or @hbddR@sits, FRNGAUMSE mbéﬂsaé*sﬁ&dﬁhélad preferably a O G

g| klyﬁy: In ggrﬁrlé:ézgggc;}mégghs pg\ R%{ﬂd gga% s%IHt(i:"orr]1yc|)f the formulatlons
unshissd plt-luifédi tor7.at Il ethst ermttotdsanss tthd bdfied js siaspiisad, esdiccinate,
Or @&@%“&% ﬁS'te ”%\?\ﬁ&{ﬁmﬁdb%dlﬂ{epér %@Bhﬁ% s ”&caﬁ‘é’té”aq ;?’fmal

nor@nh@ttr@h@at’fohml\/f oot mlvﬂeangmbt@Srtp 68. dn oge paﬁlgulmr@bpdlment
hetgE @RLIABhEERYald of the succinate buffer is 5 mM. In other embodiments, the

salt in the pH buffered saline solution comprises magnesium chloride, potassium
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identical or different if nore than one heteroatomis
present. Said substituents being selected fromthe

w@eman2wensi sti ng of hal ogen, al kyl, al kenyl, BCRYS007/066959

N, S, O carboxy, sulphonyl, and the |ike and which
can be further substituted. Exanpl es for current
aromati c groups include aryl groups, for exanple

ﬁh?cmdndgrwdm crﬂ@ﬁieftﬁtaeb&ﬁf%dti?{t@;@g, w\fehf baﬁg?dér egmbdiment,
e u St e erera
¢ nes SabY et PR 08" RSB enbodi rent of

t he i nvémanaimer eibodimgniothe suGRIRE oivhe femnlaiRnsanskeléttat fegm the

d | d ™
22n§8§¥?§”§4t%‘9 o' ERROr R0, (REFFRR kb SR B0
pd}@omte rB0C ( EWQHTM@ HRolysoGakHPS IECEITEp), tmlysor@ate 80
| ™
1 o SR LD bt dE & (ruBBTER b B QPPN oo B o
subMyit uermxsnolﬁdep@aﬂjemlarymsel ddeteahofanme t heolypeplige  oleate,
Con&ily%&iléﬂlﬂllé#e 6@(5| hyﬁrox@teargﬁe @15 §Ulut55H1536 Fbl%)@/ta hYlene-35-

formtogether wt carbon atomto
at tréfcﬂ}‘?lﬁ@tea @9@P?§Wo@§1‘ rﬁohdec'taiﬁ‘d?’& aFiPO'CWTa‘E"elr RS'”aWP R@It'cu'ar

ar eemmmdﬁgtsluﬁacﬁéﬂtqg)@@s&ﬁﬁ@ doh € Ing &RV r CRBIdRtdnB Qhe final

O scsbrgivany o DR doiteRys 4, o0 81% © 10%
whegadisorbati 8 &gight/véiumlekyf| tha@ famClation. 4)rablkex gmbgdimenta| thy final

Can op\ger{tr% rP%Pq g)l cﬁggé‘%bt ttﬁg ?Mulatl%]els d(\f\ﬂ/b p%lysoré)ate 80

ree subs uen rom roup consi'st
of @ght/]volume of the famublation. émzﬁ't@theRsmgmlij@s nee rﬁgal}qoncmntratlon

RS Leldieh ))Eloﬁ‘)ﬁﬁlz 8‘3§n Q-%l f&%ugﬁ@m |s(52(§'55/o p&%d?ba@é' 8(fm€ghtP/BIume of the

i soners thereof; or

j oi RETYANBr I AR REPOHTER. {RANGHRBET RUTFILE: GHrErpate 80 i
t hetyie Mrﬁhlu@tléraﬁhﬁﬁ% PoRY&b&PBO mehghr/vmne 3Nwé asrmidfitiodNEh certain
gr O(f}ger emlcs)og gggugfﬁln%l yglp%etﬁggt?o% eoS h3 ’rpSE)’Iszérﬁat% 86% a%%grmulation is
phat.6aoelisobalel ) waighepolabk eof 4z tosmulat@nedh.yet nthanemnbatiments,
enbtﬂg' et B&{ceﬁt%pr’\ néfferﬂﬁé Oﬁblysgrb'a@ 8@ a8 OMQ T&ﬁglgﬁorw i h10 0%

el ng H ng bei ng CH3,

CZHBD'YSQIPPFP QQrWEEQt]“EO'WPe P%%ﬁ@f@u'?%‘r eof and/ or R, R,

R3 and Mamtﬁerldhd@am@rﬂid b’oly%@l:&ﬁh@éjprf)feﬂﬂ&dnh@a@ardéki@rises one
consi stin

NGy Pereodsbest PoUTEomAERS. INgePR PSS, tigrane pr more
andpr€umovdrealgiolysaahatide$ are a1¥ alrleymhoriasisebptype 4l palydeosharide, a S.
Can n%%vbf?/ﬁ@l Eé(ro@/gs't Bge@%pgﬁaﬂ%r?éesu? ?' tb'ﬁe% oWaEh sgr%ﬁlpe 9V

or three su Itu S sel ect ed romt
cor@lm@qhgr'@r 08, preunmniaerseralier m@sa%ﬂhar'qla 3 &r eneumoniae

I ndepaRsedd Yolfdactnari@s, £83pnaMbhRe RRfRI19¥ pio‘l‘ysaccharlde as.

car box%’ ’groug and ég vat es tgia]ylgrat es, esters,
pha?1RHERIET ¢ SPPYPac ceht aplysaceharics t%e?eo@”e“PH”’ﬁﬁotsﬁrQpre 1
enmbmdliseeahbridd, 4 18e dnaveotiac Berokpe S3 polysanaparid€ERaRS, pwédrioniae

%Eﬁbp%l)ggﬁc%ﬂanc?er 555 #ngbrﬂ(?rhz% @Q@t)}&e%\ Bglysqggharlde a S
pneumon/ae serotype 7F polysaccharlde and a S. pneumoniae serotype 19A
polysaccharide. In certain embodiments, the protein of the polysaccharide-protein
conjugate formulation is selected from the group consisting of CRM,q7, a tetanus
toxoid, a cholera toxoid, a pertussis toxoid, an E. coli heat labile toxoid (LT),a
pneumolysin toxoid, pneumococcal surface protein A (PspA), pneumococcal adhesin
protein A (PsaA), a C5a peptidase from Streptococcus, Haemophilus influenzae
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Y is a carboxy group; R9, and R o are independently H,

F, or CF3; Rl, R, R3 and R4 are independently
waelogaemes f rom t he group consisting of H OH EZ/WUS2007/066959

4)al kyl, -N(CH 3)2, -SQ2CH3, CN, OCF3, -C(OCH 3,

OCH3, CF3, F, and d; and solvates, hydrates, esters,

and pharmaceutically acceptable salts thereof. Another

ep’qadtleme?,t of!afleLIrﬁlﬁ?, v'terw(?@ggir@et héebrﬁddé/&ﬁrﬁ ekLH)0 b@ﬂi%)%%rggﬁ albumin
0] r .. EOr a, . IS, a Do rou
wheBSrhrpuied el eriaiye SRR ROy PEP  each ot her.

sel ect edn bnespeciie egpbodipetoths |pslysaugha1fde+ﬁrotqh Icyrhjugate formulation

seI cte
i§ 5 g@éﬁ”@ﬂ%%&g&épte ge&gzt}'and) keny,atlse eiﬁlxg)rlgn&a S.
fr o?ﬁeewpwae iserchps 4 HOWS@S‘P@”("FI-CQIZIWteq toca [FRMigreplypeniqe; a S.

V\'he;ﬁr%'uﬁbohlae %Q@tyﬁé 3] defsacﬁihléﬁibyéonﬂngl@Bﬁ’to @@Mﬁw P&y fptide, a S.
Hat onms opt i onal

can tituted
o ER e SORNaY U AP oRE ALBEOH b G PRI, a S
C onwiesitnbmige cérobe 1# po@lsaccBar,ldel coajudatefF3o aaCRNRG, poigbeRtide, a S.

bei na. Pdhbe géro é'@tg &)& Jc?ﬁagldg }\‘jp%&gto?arc Msa§§|g;?re&)ﬁge as.

su I'tuted or
andonﬁhm@hfawawty@ﬁﬂ%ﬁ polysacetaede ponjoeied top GitMe polypeptide and a
het erpaLnbHad §é?(5ﬂ/ﬁeh£’>FQJo%§’charlo% BhjuGhte@ih MRM%D pol¥peptlde

het er oat om may i dentical different if nore
one het é? o%ﬂqg?ﬁr §p9§F'és§ﬁ‘P°d"m”t Féhe palysgRenapge-grofein - conjugate
[ ndfemm@raﬁﬁsl y 13ehletttpadurht@atdl lenjaate O 3ePe)i fsriviuligo® torhrising

802&’\!? R‘}’ﬁé‘iﬂ"”’éf %ﬁi y&ﬁs‘%’qgﬁ(&g RS@%%%%ﬁFﬂgg%M polypeptide, a

S( Gy 2RBymN(iFTIBHMNF REFRB)ari@RIonjUgaIRARBY CRM:o; polypeptide, a S.
N .

oo KR e ity Sy DL oo R peggice =
C -ROLUEPRGE sarﬁtypgdﬂsqoiyﬁ@ﬁcaer'd&n@nwﬁét%éq PtGRMgr polypeptide, a S.

G Mumbme(yero@p@lwdmbrysamcmah@es:uh]sgatéw@m SRMit,, BeWYeptide, a S.

oy e Bl 1o §Bvigsor e opg a8 4 Gafien Bmaryee. = o
sel Eeuednibe eenotyhe 2glF oulpsen:dmudstcom]ggabsfd tbl a (CRMMdeqphde as.

het%&%ﬁ"?ﬁﬁ/g%{ Isero er o olyﬁag%/t%lrgﬁ 85@(}&}%@ M197 polypeptide, a S.

opth’lﬁ’Hﬁ'PP’?e @awtwse 2 peeerearieel convdRihe @rCFi%wepolypept'de as.
subsielinbginé %eﬂo%@@ﬁ&%b&ﬁéné@'c@r%g%ﬁeof foONORM: o, I8 SR ptide, a S.

" box
o aborepls SR SRSt A ShueRddh e IeR o

tet psrmzambe:a@ seolypad/polysaccharde cohjugsté®to 4 BeMeefpolypéyide and a
t er [ th :

e PiP R e £ HARNRIE. A LOSLAUSTORM D pfsduce
sat ur at éel @heruersbedimentsdthe| ferpalgéonREIrMAY CREPESES PRE tor more

Of Hedi r_d'dﬁocc%hﬁolfsb%aﬁ@é& b sUhst 'ﬂéﬁh@%d&&al%ﬁ@eﬁm%r&&hs ora

Esters are hose accord
t o ?OG}WH?F'%P E‘]ejeqf Inpigtcdiney %?boﬁﬁée”&saﬁrt?oﬁwnﬂﬁt&?pfuit@r Comp”ses
r epdrcedmbye Qtfbpm’cgajal polyeschbitigledy/éne SUmbabbtEepticgedal @ntigenic

resj are erson skilled in the art.
Pr e‘?rer?néoorﬂ'/comb'nmfonotﬂer?%ﬁg foll ow ng: An unsubsti tuted

or at | édasertaimeibsidyshadingnésd thel fikinhylation ddrtenbdnyprigseCoraCdOMore
al k%d#?/laﬁt@pr@!éﬁ@g ’swparb%fa?@:i@thX agde%gglhgl%ﬂwelow@n
unsubst |Ir@ gtpgrder@l?odlments the invention is dlrécted to formulations which stabilize
a streptococcal C5a peptidase (SCP) composition, the formulation comprising (i) a
pH buffered saline solution, wherein the buffer has a pKa of about 3.5 to about 6.5,

(i) a surfactant and (iii) a streptococcal C5a peptidase. In one specific embodiment,
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at | east nonosubstituted, saturated or unsaturated,
non-aromatic or aromatic ring having 3 to 6 C atons,

W@rw7Meieeh may contain in the ring one or norePCT/US2007/066959

het eroatons fromthe group N, S or O and which
het eroatom may be identical or different if nore than
one heteroatomis present. Said substituents being

slelkga;rb %imhra%n ts%nﬁfl%bme@B@dt&hérW@eéhfs halc@g@n,enﬂ)b&.Wents the
a en , alr bo

" KSaier Tisei et Fon S med tns o B e auiel % via

f orsto:pper @m]al alosurat a glagy doguse, amathhed eloaury,| a gastiapesurkoa syringe,
I

ary gr%gg re[)gd; gwhg dﬂi&gepeat ﬁ sga%ﬁ eagéplépgrgdt\!g?éocgylmder a

pr efﬁ@ﬁ%‘mfya BWQaﬁ@r duRg. jat M@Ehtasbﬁji Al QBQV@OU'EFh@C@réﬂdE@ and a

Od,ggoga@éby,{ refers to nethyl, ethyl, n-propyl,
i SO-pro I SO-

tyl, - but yl , d :
SO PO e, BB Mot S A yputtin s
ri ngH oh®ams7.8 tyathérenaiddipentsh thierbufffavis Bgcchate, Tistidind) @hosphate
at o(%FB trafes. 9n oﬁg g;%e%ﬁ %%E?lm%mclhg%ﬁﬁé{nj i$ F&c%@%@pa?Etﬁﬁgl'concentration
cyc exyl, cycl’oheptyl.""Each hydrogen
of & 1CVRM t§>al|(P<y1'V| end h?b'n5 frdg 69 Ineriotee gpegjficaembodiment, the final

subginbddi@hidn of theb IR UYL is 8'mMN e GERRES %ﬁlbom@ﬁ'@ tfe salt in
C clopentane cl ohexane or cycl oheptane ring

C

nrayt & Bhit R ﬁ'reﬁhoSa oo ?%'Oﬁ&?mﬁiﬁ%ﬁ%ﬁ%é?“’afm%%lpé"%%‘H’HsCh'o”de
( ar i chidide BOM cahiginatioh theréolg Whi ch is ful ly,
g?g:nl 3|p||%(88r mﬂ%rpl%o%ﬁn%‘é ?s %e)sg\agcﬁ?rﬁ thatfodfmﬂf %nsHse§el?c?ec{)fochn]1 the
seIgarompeatoﬁsnsmngtcbfep@yaodq@ter:dﬁs(TS\teengZ@)f lykbriate 40 (Tween™40),

i nclu -S(O- . -S(0) X d nit gen,

G SoRs R Srireticheo AR e, AheRidsf S iyspgare 50
t he(TwesrtTMSﬁ), mdlbeomtediﬂ,(ﬂ'wemﬂﬁa TaorBoN-111, Titon™ getD0, oxtoxynol

ato . Efée‘rg&%rgcﬁgf ortn@thgﬁélﬁﬁ ﬁgy(:ltﬁethéh%lle]lrjrqr?e bUBoiHeBidCt oleate,

res ur a
yrnqhwowﬁéhwemecﬁ@@dryelroxvs’swatzan’E@5 p%ﬂ'léiqlolrl@ polyoxyethylene-35-

peréafbe Cr%?‘r%ﬁ@clreELTQ%a%gll |e@i@’nn 'a?n@xézﬁylcﬁamer In one specific

i soxazol i ne, thiazole, thirazoline, isothiazole, _
i s oAPRORRANL.NEe SPFW%@W&%@PESOFP%P £9i aPotariai, embodiments, the final

t et gonbatfiagdribeme pb@wraéw @0ah RoreRRESEIs PYT% @ HdNRlysorbate 80
: rsno\gej |v%>lgilngz)f tt{g}f,ﬁ)%gqtloal neyeto Z%{nlgg%%gratf ntge final concentration
t hi cfthesbispdbiates’0 is uieffminaumon [By0r. G, pojydwyb}hteaﬁsiywaglhtlvolume of the
t ethF?ﬁl}féiifoRBXrﬁ Bther br%&’cﬁrﬁé’r‘gé Olhé‘ﬁna%}ﬂﬁéeﬂ Et%g ¥ HdgdoRfate 80 in

pyrazi ne
rmrtbhd@mw@tlort & Gﬁﬁ%l @lysprrb@t;eﬁl welgmt{vio LS @fdhﬁéormulatlon In yet

t et6tﬁ€r%|rﬂtféblﬁ%ntsa%8Fﬁhél%o@éenh@tfﬂﬁﬁif ﬂ%r;ﬁ)zys&@ate 80 in the formulation is

| so az i ne, referr
et Sl TeNea Dt TR of b dpaLia o Mmﬁ@bomment the
havﬁnagcddtcentmnmbalhef motysuitbate(d0) invthe farmnlalon ¥; 1.6% phdoRate 80

awéj?tﬁ%olyﬁ\; Iof {ID%% f(‘} %Iatlorll nﬂg@?&%%? le%bgélmgr?tc%ﬁgg%oncentratlon

mwfé?apcﬂ?{ssrbawom meéormuiﬁﬁerp§rﬂ@él% pc}lya@fbaéfa&mwemmeplume of the
sel gt gsdiohr om t he group conS| stl ng of H, al kyl

sel ected fromthe group 1-CsH , n-CsH 7, i-

C Ho, -@ P@ta”S%tﬁer(‘?”F@d"‘?eé‘FSt “@ %COW@F'QP fErihar gqmeprigeg one or
narrradeaiolwéptgé@sm@ctmrm Ehergbditﬁa ddn&stgof @rstremac&icbaa pb@peptide,

be substit ut v\1 té sy epts o |
i na%ﬁe%%*é%"tof‘i? SeVRE'E ?r’%‘?ﬁ"lgﬁ%oca? oRPE'yVPSB' §i 19 Rgiagyyiococea
OH, pdipeide. Br stéinadhdr;embadimentsRihe SRF, ccRpoaitioh Retheraemprises one
i ndependently selected fromthe group consisting of H,

o+ G -C 4- 6
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al kyl or O -C4-al koxy, substituted partly or fully by
CH F, d, Br, |I; and/or R5 and R being H or R5 being

wok@nd2Rebei ng CH3, C2H5, C H7 or C4AH9 or i sonRCHUS2007/066959

thereof; or R and R2 being CH3 or R5, Rjointly form
together wth the carbon atomto which they are
attached a cyclopropyl ring; and/or Y is a carboxy

gr %fpm@fédb@j?sa@cr%ﬁbés Q6letsd @fort by §r@ﬁp dBhéikting &fhh Sstreptococcal
gr oxt dg\isg%fﬁg aanr?qg}n%c?éal : yseaV %n@ é%]éfc:ﬁ)g‘&e/ai pp];@acckarlde
neaandraﬁapﬂgbcmdl fobbarcbhr@dted. It is even nore preferred

RERCEAS %noﬁ\@g eﬁ%odl qt Rﬁe ﬁa uleﬁoé f% %omprlses one or more

|nd en ently of eac ot her ve the
Ln/ggtstr@nraargﬁwtﬁblaa@wmtwwqag'b@ﬁ@ew tl%?"hg H, or
R5 bei ngn kh@rst eﬁfbo@iﬁieﬂg tt@ﬁvenﬁgﬂ'ﬁ dw@&bﬂt&%rn@ﬂé’t@n@hhlch inhibit
oners trgereof or \‘Rf F b %
j ou%ﬁ'tCPQBf HERC: RIGRRTIRERN Qf £ ObRRECRa] Bcﬂﬁ"t%{‘ &H{‘Jt’%at%ﬁf”@ﬂ”sed in a

t heyilicanieedatdragih@dmaarsy ¢heo for@piationr casrgpnsatgd(u)oa fRL bufRred Raline

22280:%2' tﬂ@elreprgﬁg%gﬁﬁrrﬁ %%diélo?%&&? 3.5 tgga&gj 5 ..‘)’BH aluminum salt
subandi (tllnor@;prpmr@ pglysmcctfajlﬂe-prqmjn @QJugptesC]In cqgt,aln qmbodlments the

anddjRbnighfiédMtaintr | h?%aﬁ‘s E%Ezlgé’téé( froh ARB PRSI i Gal chlElstlng of a
ester thereof. Wthin th group of enbodi ments, it

evefenpyig Sﬁ?p@P'élarV@HCIP?Ur%llq glaq‘?ézlquqguﬁéquer §josufg; a pﬁ'@t'c closure
53 a Bﬂﬂnga 5 @'ﬂdgd?@tob@éte ahﬂﬁng&@lﬂhms adfeiksk, n@d)eaker a graduated
ero

Ro: ST s e loRe QeiPast BB RGN 13 et L oBiEp e @
hav&arttlmeérldlddlwoa@)lml ngs: Xis a group CR5R6, with

R5 and ﬁi@cQ@éuﬁ‘Qm'B'od.%ntBﬁhQ%m%ﬂér@ li sglﬁﬂld?lgln formulatlons

C2H5, C3H or Oor |1 soners er eo IS a car

gr ohl,?ﬁ RPH ¢8558 7 d I'Rathey émp?fﬂ’@ﬁrétﬁd@ﬁtquﬁers@l t@@tf@rgpu ations is
fr géﬁétsﬁ}%tegrslﬂtmnai@g‘/ﬁét@hbrtﬂ c?l{atd" Inq7ét c@i‘@ﬁn%\b‘lﬁben@':% Huffer is
an ., _,an 0 n 0 Sa 0 e

©hi gt o el Batsnieed 1 B ERM ARE RS s K by o one
i f pdricutan emgoctmmt t)(e fitval canceatnailo%f tharsdcdRBate BRuffer RS rakld In still
R6 &ﬁé’r%nﬁ gnfnggglt Fﬁetﬁé Bﬁ%HP&E&’Ea%éQQluudn’H ﬁ'{&rigééerﬂagnesium

nore pre err nvention re
confvlides Pefatsitn @alor'%rﬁoﬂﬁ@ ghieriss @fonsioabinatiorotherepf. 4n one

Cr%é?ﬁc@%ehbbcﬁhé‘rﬂrtﬂgﬁalhﬁ |therpl-i|-bti|ﬁered%alne Sditib R Redadiumhloride.
-vD-aceti c aci uororre

1"l ter pHrélqgher gnt Q%mér&té’ttlhe a rbun( isal )s alunru%um hygromde aluminum
(3 ik aitate 4" altminuinusuifeteetihyhe specific embodiment, the aluminum salt is

?f—wﬁ'nu'l” phég?pr?genyl 5 -yl)-acetic acid (iv)

rifluoromethyl-r 1.1";3" .1
| ter phérmyeriag,n o\hgx) era@@tlm@tgdheijrmylatlon further comprises polysorbate

(4. ﬂ/&lﬁk%? rI'n Bne Zpedificl RHBARBMY -the -Ahbi cé\?c%hﬂrahon of the
acid ((VI ) | Terphenyl -5" -yl -acetic acid
polysorbate 80 in formulatlon is at least 0.01% to 10% polysorbate 80 weight/volume

of the formulation.

In another embodiment, the polysaccharide-protein conjugate comprises one
or more pneumococcal polysaccharides. In certain embodiments, the one or more
pneumococcal polysaccharides are a S. pneumoniae serotype 4 polysaccharide, a S.
pneumoniae serotype 6B polysaccharide, a S. pneumoniae serotype 9V
polysaccharide, a S. pneumoniae serotype 14 polysaccharide, a S. pneumoniae
serotype 18C polysaccharide, a S. pneumoniae serotype 19F polysaccharide, a S.

pneumoniae serotype 23F polysaccharide, a S. pneumoniae serotype 1
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(viiUa. 4"-Bis-trifluoronethyl-ri.r:3 .1"Iterphenyl-5
yl Vacetic acid (viii)

W@ 2004/127106% | uoro-ri.|1":3" .1 "1terphenyl -5 -yl ) - aRE€L/U82007/066959
acid (ix)
(3.3"-Dichloro-ri.l":3 .1"1terphenyl -5 -vn-acetic acid

(xU3.3"-Bis-trifluoronethyl-ri.r:3MIterphenyl-5"-ylVa
Cet ;bdFys@é‘dhdn((&%le) S(‘bnéum@b/é@tsbrﬂypélii lholysaccharide, a S. pneumoniae

|t ti .
Ca Sprone, B eisgecaide. 5 angy B fobbe A polypasehacde. a .
ammﬁe@momeé s@#c(type47F DDCdYsIamTlarlqje :b.ndl_ a:S. pneumoniae serotype 19A
3 o&(ﬁg@gh&n -5 -yl Vpent anoic acid (xiv)

chloro-r 1:3
1 | ter pﬁrérfy}rtalg ot9¢r) e@émlrgﬁ@pctrgc p@tein of the polysaccharide-protein

(Xy()oh at% f()ﬁlnlfiatlbmlé: BEiectBd ‘fr’6h1 fhe: %%uf céHs%fm of CRME 7, @ tetanus
en noi caci d
%Xq e ﬁh@ﬁ% togﬁ,o' cArRFERSS io élg, gn (éch@ heat cfabne tox0|d (LT),a

5 (#hedimolgic ldxoidppngmococcal surface protein A (PspA), pneumococcal adhesin
hen I e n I

h 0.orgttern A]ﬂ:’g%@ % éfka gue%tﬁig%/%@ugr%ﬁ%ogcgc2—/3‘?—){?7 %ﬁﬁﬁl?%ﬂﬂuenzae

sal preteinhigr evﬂ*bunsmrﬂ@ymle tlimpetc bagyeassierin dKLH ) doving éaumoalumin

andie) &l dified pr%éﬁr?&e?uvéth@%ﬁ%er%lln (peyj st in different
stereoi somer” forns. hese forns are sub{?ect

of the iMvars i BAticYia Wﬁ'glenbnﬁ@dl PRYFRCChAAEE-PTRIEE t famipgate
r el fain@8ation i< TpaleAdsnesmoesicalctohjugate (e ngn ﬁjﬂmulatlon comprising a

con |st|n f NOVEL FORVULATI V\HICH TAB ND ..

e B BT RBR TR FoRRV P S
OF WHEmbmesﬁrbmb PRerqhsecbatide cmnmgtalledno ge@iﬁvlai pglypeptide, a S.
rel %@ﬁwo}%/@e 1'sQr%t E)é 8\ AsoyREcdn AN ?ted Q@%t@imw B(Q}’peptlde as.

vacci ne forml a |on rotein sta proces
deVRICEFREAE SeoBPe 16 @qghglrllqeycontuH@teqj rﬁQ/érﬁR'\AW P@Yp{i’?@? as.

t o mevebnbeterolypé 8D poMkdceharids RbRugatél ©& ORMA, bepeplide, a S.
i nmunogeni ¢
| PEIGERRS 8T PP pIER AN G BGHAP Akt FABAPPLaS and 2

ar t 8, preragnizenyErgynengpFtfotysatcabiidel doyjugétedito 4 GiRMRno peymeptide.
conposi tln‘\ oéhog%rgspecﬁlcprefﬁb (ﬂmehtmwgogagbac&aride groteln cé)njugate

pol%saccharl protern conju necess
ulgtiesiis & hf-walgy neurregocest aafvgate Qﬁv*’r’?ﬁ?ﬁ?@}]’@ﬁ'% comprising
C0@@Sbﬁé%n%%bro%@@%olisé&%ﬁndeﬁb&%@fed&@@ CRM,q polypeptide, a

e GRUT a8 ST P BGPBeR Seioa 8 M QOuportie @ S.

| mmmgremae: seotype 9Vt pobysacchadde amjugalleono elZrRIge; polypeptide, a S.

| .
o U090, DRSS e PR SR Bt 7Bl COATRER: o 5
bemg@ow&ﬁyemm g @ﬁiy@amwmlcamugﬁ@ teraeCOMsayp eplvraptie a S.

mul Memnﬁn/99§§ro@9@t1gft B@I&%ccﬁbﬁ‘ubé %r'f]hda‘{eoOtB FORRS 6l septide, a S.
of the active in

pol RIS4EeRHas F‘%f@t-yﬁig Pﬂ'%f&hm@%@wu%wﬁ @ BMppp 8pVRsRtde, @ S.
as spHe@mhokige Gerotyde Cl| polgaceaitd Ic&ﬂugziﬂé’d toea R ., ApdN@Rptide, a S.
unl g %Lnr[l]f)lq 85’ agr t3t Sol%egacch ?%tcor%) er aate fo. %Qﬁ?]\}l ”"Ho|¥p%§ttde asS.

OSI 1 on nu |ve pec
she¢rfeumptﬁlee smeapeuﬁmpdysﬁcma&@wma@éd tOh@ GRMmernewepiide, a S.

Corm%}nbh@@ sbBtyBe GA%%befc%ame BiBENH IS oIS p&FhebRieMa .
(e.g., an aggregate) lowers
pneumon/ae serotype 7F polysaccharide conjugated to a CRM,g; polypeptide and a

S. pneumoniae serotype 19A polysaccharide conjugated to a CRM;y7 polypeptide.
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the total concentration of the product. Several
reports in the literature have suggested that the

wa@e@biriesy of a particul ar i ”Mmmunogeni ¢ conposi PCDES2007/066959

(e.g., a protein inmunogen, a polysacchari deprotein
conjugate) is at least in part dependent upon the
specific protein or carrier protein (Ho et ai, 2001

Ho et ailp yd808Ber Babgdinafs, ethe SbrmufHi0d firther EOMpieadeCor more

stabilityana nmeni ngococcal C

S A el A Re SRS Mo oo o yagaiprtens, o
( H Wwmbpetigstheebtr i des, conjugated to either a tetanus

t oxoi d T R r t ale

differ eg@- a)é]to @%lr %Imt y p?%% qﬁée fb@@g@%@éﬁ#&g & ﬁﬁ)e csagp? er O
pr ottepPieceqasl plysgrcharigesg ppe or rﬁncﬁﬁéﬂh@@“@ﬁloﬁ}ﬂ“Qm gfoteins, or a
al . gondfH3tion thMRBLC- CRM 197 conj ugates fromtwo different
manuf act urers re analyzed ( et al., 2001), wherein
The. Non (RIS e MRS, e PEr o e rhriset ohe of more
corad;lg/ahusoEx@h@msmteyoleamﬂwbﬁngtefde@éntmdrfnpmgeﬁemw.

| ' t el :
Cro 7 h Bt EtcRheh el SRR i ecleBio Rt il whicn
f acitlobis sfigene dwdugerhjnuepititaiion oheariseptpcqosalg Coareaplidasev €SCP)

am Mdo&ﬂo@bénﬂﬁke&jinrﬁgltléo\‘uz% cHYhtBinér RESH ﬁ@lforﬁ%?aﬁgﬁ comprising
conj ugation sites, poly

chari de
Cha(ll @ ;pléﬁ@ffeﬁed fﬂqne SPlH gyhgﬁllnftng buf@(@@%@@Ka of about 3. 5 to about
t enper ai wrneérabmrmﬁd st @aa e(Aul) hﬁmrém@ioeﬁal at®o pemfdlas@ncle certain
an GRS, g ogppEARY n M, Bb e ke o e arow
conquIstingmﬂ a viehrayvidl atoppers a mab@lod:uee @cgmsctmser@ & oubbasciesaire, a
Suc;ﬂés‘?c cf%tsf'i\%l Q’syﬁn%Quac'EyrﬁﬁBg sfo‘BEér gfs ?ﬁ‘r@e' ﬁﬁ%glglr %df\égﬁ 2 beaker, a

consi derations 1 ncl ud
c hedfr¢usteds edipderi @y fegmentere & h‘ﬁiﬂ%‘@bﬁ%‘”%oﬁﬂ)‘?ﬂ tel 8?\9 a jar, an
(e. gnpoulty 8icatrigk n®@h depesbrIpedes, de- pol yneri zation of

o S S B AL Bl B Ao B omion

rotein
Prmajrp:b’geﬁﬁé tomosilh iothver (emigpdimesdry rtbg dtuffemjs succinate, histidine,
ogbﬁa% 'oPr&rtra@dsﬂ{ Bér{a?rmamﬁ&ﬂﬁgﬁtg' !%' l5Jﬁ¥r %f Fﬁéaf?late at a final

nogeni ¢ conposit cont al ner osure

sysftoéﬁ?”trah‘?fé@fdc’f‘i\”dﬁéo M AREpH Brbrin Sy R iaeotherRTEerimeanh the salt
andni Machh Vlﬁjﬂ‘el‘&lr 84line NEStutioR - Qomprgé'sf fredgmesid! Eforide, potassium

exci pi ents, protecta e pmanufacturing
o el Pru BRI S St b | 1 ved. |1 qui d)
t he envilm cemmmbihbr erabatihéras) shee fotraulaticer fedheatwompdses polysorbate

Sh'ébo'ﬂgeen%ébzagﬁo%ﬂéj QHHU, 8”?)88 ?hlegt t?%]efmgp gﬁclékﬁation of the

hum d| she rces

bet Mé@ﬂrbﬁ’@rﬁﬁ Iadhmfoemdﬂm)nus Qdd % tot 1 Q"/asolb%sébat%&@y@@h@@lume of
I N H8&rmAliktiont hat silicone oil, which induces pr ot e| n
secondary and tertjary confor rmtl onal _changes, m

be respdhyPhrBer grbediBentsfheRith 6pmpRsEion g¢ CBWP%énO”e or
i N raedetpdiyperpiciod @elébtemfafnnr&@e;uéumhsugtrr@pﬂbatrema@)céal @ﬁ@ﬁeptude

| |
ogbeneuf Ry ofbers o ofumrREYSEL pdiBRRNds o lbhyiococca

di smﬂwabtio@ pl astic syrl nges as the causative agent in
the aggn@ggﬁd.,p&hgf ewﬁﬁbnkéq%l $C'5P &%@d@ﬁl@h ﬂch@ln&)mp]rB%sgone or

Berger, 1985; Chantel au et al Chant el au
Ber’ﬁ%@epﬁ'ysafg@ﬂde%éle@ﬁheﬁ fr‘1’98§‘e GES’PPl@}”S'éWEﬂ Bév@boﬁﬁreptococca'

198;@ysa@ham&|aaph@tnoabccal( xR cHaRsE ry edninbédoced! toelysaccharide
froma ten-dose preparation

th i th |
of rﬁ?ﬁsﬂ(jﬁrt?%?’%g%qvgﬂ'googg%ﬂc??@d&ni zed di sposabl e syringe),

the vial would begin clouding due
-9._
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silicone oil contam nation, thereby resulting in
aggregati on and deactivation of the insulin (Chantel au

W@R00ah127663986) . Paradoxi cal ly, silicone oil i SP@I/US2007/066959

necessary conponent of plastic syringes, as it serves
to lubricate the rubber plunger and facilitate
transfer of the plunger down the syringe barrel (i.e

si |'i conen gk ardifier @vdBdibdaat, $He fd’rﬁ@étﬁbd ﬂJﬁtNeeroniphé?es one or more

for atio rthe cone o
B R
for gl adsotherad¢sbddaments) ke imeenfiorois eirectextiedonptulations wischastabilize

408 18 AR SRR abATRIRN! B Rl dBRCLor R BRESH o

duri proce ures, as a cant cri

t hebufiPrseeslingolition Mhatan Wabiferhps ofpkglof BOUAG to about 6.5, (i) a
el agjaemht éhd(‘(hlpﬁ W, eﬁerﬂr@ﬁld@szoee |pkthasih C @bmb@rye/esrﬂem;egemsezose

penetration rubber stoppers, Additionall
si | RRIB1F 24 ‘i’eéﬁ”ti?fj% ?ﬁ@% Ingp gBeC\fICaﬁ Od'Fl?Bbg]‘e N ”"e”’”g’t’d’s
st aqn8e peotein trinbiatidn |k eompriseth @it a @nvaidr meand. rlalckrdn aabodiments,
ZteStﬁgg&géiﬁegrg??gng?ﬁesse?ecte g)tnﬂgn &%%r%togﬁ %rc!uz) C%Pgét?lgfofawal a
onevidl Gopper, andel asureTlaeglessi dosurfe raefubber AgsuEm goblagiic rikasdre, a
i n §yhﬁ%@%ts%/ﬂ‘|r%re sftcﬁfpgﬂ-‘la%%r%@%d?@ércgflgmﬂ%%%e?t@@'bédaﬁéﬁ cylinder,

and pre I'tation i munogeni ¢ conposi ti ons.
SUMMEEYeRER!. 41 E’@%@’EN"!"?'@\IW@ 6rbé§e"1‘1tar|arﬁ‘\ﬁé?ﬂq alﬁ?%ﬁ’&??"d a
r el @$pesatioperovel fornul ati ons which stabilize and

i nhi bit pr tion A0

vor e spdl PR Eim e, o i TIBRAAN o S REBOBlibt Bfatop hes o
i nvehof ohta §5d|lrr@bere&1mttocimmtsethefm1ﬁmub atlcpom@ \Wlstldlihe phosphate
in hérQﬁtFateo ng %h&b&&hb %&b@élmbm@%ﬁ@ i§ s&%ﬁ@@%t 'é IiRASoncentration

conprised 1 n contai ner means. |'n one speci f

entddi mEhio, 19 MM pRY @hit 3-8 8L dinr anothed SP%P'fWo%WOd'me”t the final

f orcfml:@:ttﬂaﬂcsrsof\/tm slibcmb@biuffbrzie 5irmu mrogﬁrditrf-‘er @mmmbﬁtg QRS salt in
nteracti ons

R PR PH o0 e o PR AP LB SRS CTIoHo. GPRgpHm coride
embsadiunestigide bha combieation trerecd. di rected to fornul ati ons

whi ch stapllhZ&ndhdpints %%?{5%@& nplhgtf&#nplaﬁ&? id!Sdd&ed from the

the fornmulation conpri sing I ne

soI o Ieonsiiing edf npelysortste f28r TM@QnTéQ@Ka)obrsoraai@uﬂO 3Tseang"40),
%gl sZrb te (d )T@eé‘#ﬁé(ﬁm%o@gg (65' ' *WQ&‘@M@\{ rB&ﬁygorbate 80

polysacc ari de- proteln conj ugat es. n one spéc
enmbdweeanEi80). naiusorpetey8Sad when't' &R - Piterte Nnmdoﬁﬂt@g%t)‘é 00 oxtoxynol

forpl ahbmyﬁcﬁ 9coni{’i5ﬂh§ﬁcqarh|ﬂea qg&ﬁﬂo%‘?rﬂnéma&ﬁypebme oleate,

certain di ment he container neans is sel
fr ot?ﬁh@ﬁl@twewg quxyﬁeij?t@u(ﬁ%}%l%%lqtﬂgH& aol\yq)xgpthylgne -35-

Vi dlClrﬂééthD%ren@deraELTﬁb OSgy! Recithin Qﬂnasé sIRXEMEE, 18 one specific
rubber cl osure, cl osur

syr‘?’ﬁ*ﬁ’é’"‘éft”&p‘ﬁ%ﬁ“ﬁ%g%’vr'? Ha'és%'i)?}ﬁgsgr n C%ﬁagsg‘“b%{"%%%%etlﬂe final
a geonderatatieh oofl thede@olys@bdter B@ninoithe dofxiutatieactsor,01% to 10%

;ﬁ %o@%grb%te%‘?@q %h%vgqge ?thje s u%ponag:ﬁ gg! &heraemco%fi %nrenggfﬁe final

| SpOSa n cer
comoapﬁérrah@re@ﬁéhq $>olsx$¢rbai@ﬁ0 zZiedthe [farmudationiiis 0.01% polysorbate 80

%;H'malhl%e J hr% ﬁhhtl%’tfo%erlﬁ@tf’%@'e}nrﬁgdu%@htgt ﬂh@rﬁnéﬁfcoﬁ%tratlon of
for nmul at i ons

entB8iPRYFQate tsﬂé“ B‘fo?’r@}l"elt'gn b‘h%%% d%oélsorgﬁtéép H‘&Bdgé“/vo'ume of the

hi sfoinglildtien Olin gt toth@t @mbbdimE®s { thé fin EbREhEiIdh Bf tHehlysorbate 80
bUfiL etr1e Ifcs)rmSuVa?ing rlléa tOe1 "/z)atpoﬁl/scf)rbgtg%o weight/volume of the formulation. In

another embodiment, the final concentration of the polysorbate 80 in the formulation
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concentration of 1 mMMto 10 mMMand pH 5.8 to 6.0. In
one particul ar enbodi nent, the final concentration of

wWa b@7863 nat e buffer is 5 nM | n other enbodi PERTS2007/066959

the salt in the pH buffered saline solution conprises
magnesi um chl ori de, potassiunchloride, sodium chloride
or a conbination thereof. In one particul ar

enbigdi Nt polybHBa@ Ot V\Je@ht/\hﬂimﬁk%* &fufnrfeerf@rdwufaabm Ne In yet another
n anot

| ut
© heSrebeEiogt 45 Pl Canf i o PofTieds b P Baairisis 10.0%
t hepc@;sombptecﬁ@n/mlgm/wignebf thefoysoktiat e 20 ( Tween(tm 20),
?'(I)'l/\}e/:gr t?ﬁ%grézi}rp 0&11‘_; @gé%mndtg)t e lﬁ&%?ﬁ{s%&%@ protein composition
pol fy%*&ﬁfl‘}amé”% Qe e mlwptldq@cﬁeiﬁ@@ﬂﬁmthwroup consisting of a
( TV\Q@B(OEG@C%@ polﬁebt‘idén( tm pdélurqa@éocca— r 'Mﬂéﬁt@a Xa 1Q@8sningococcal

oxt ox

tri %’J Spﬂﬂ a?ﬂdn% SE@F%?)C@[SW%CPQBB?@Q?G% stllmother embodiments, the N.
pol meniygtidisy | 2OGS- Gﬁtﬁtelnydcmgcsttuear dtirthef PlEGmpSses Sadnat obr  more
EE(SF%O rﬁs?géhgﬁa(éélete%}% Ee‘&ﬁ fﬁo@rgj gﬂ é}glu? atcgns ﬁ%& m())p hgr streptococcal
parF!Q')@@¢C25Jﬂr'®‘r‘(§’o@1%‘l¢ﬁoccﬁh@'Mﬁfﬂ‘@d@%rﬂ megmp@ioygatrpl@b@@cchande

80. arldy @M,ﬂg@éccg é&ﬁgﬁde the final concentration of
t he pol ysorbate g&% rmul ation is at least 0.01%to

10% pol J%@PB@% eét?omeahtty‘%JPrUH’éa“S? further £ COMATBeS PBf or more
In Eﬁijlh/eﬁtseﬁb@ﬁlplm@Ul&bletahi@vémt@afe asotheoheain owf t he
B0 v ol Uy dmesne o BErd LOPueR 5 e B G B Rar S
errbofdbltremcme indused ipresipitationcefre Natrieoingitiflis tA086 protein composition
go' éb%%ﬁt Vo?%ulie&n&ébeﬁér%ﬁ@#' rﬁ%ér@ntH foﬂn&lét{?npﬂirﬁ’p?%@ad )& pH

V\Elg unme of formulation. In

Wérﬂa“”et $Rtiop.narereip feehtiieabaon PBR of ARPYHSI9ye GPBYtED. (i)

80 amalbﬂnmuhogalmalnat (ip8 N. Sn&:rib%j@(ﬂ%s(pfdl@h € IBBertain embodiments,
rtain

t/valu e
ga ?[[ﬁ?w%r m?arrﬂg |sf ?e:ﬁegFed fg’ﬁ‘b%?ﬁ ?raﬁ]?rg r?f %F glrcwg conswﬂmg of a vial, a
poI ya citdpate aB0ali atosuiee af gagsudieaurepra rubbdr. d8gupmn laygastibatiasure, a
80 ' / .
nb%@b%%ts\ér?rl#h p?gr ta'%?nr{g;@ gmﬁ%;%ta?:ﬁg%k gpe%{lﬁeté, aoérgt%ate.d cylinder,
poI %/E?Hf‘ﬁﬁ@rea BEreagton Hebing Eraivea@ihga. @ @10, RIS § sartkigeand a
oggmé ¥éd.ume of the fornulation. In another

th harjd t t .
compri AR eHEErGFTERGI N B b S FUEERERT deguiaion has
cerd aHhokBtioh ment Sn ditiee enwdonentpribe fnéanceacabte, histidine,
pol ;%%@ bF %%tear% @er%m BH%H&TRth@eth%%gﬁe%%eséccinate at a final

pol'ysacchari nonr ae ser ot
pol cgo@gemr]amr] Qfe'l miy tg10 ,mi\égm)p,h-l 88 tg@r()otly @gotge}; embodiment, the salt

pol; MslﬂgcﬁﬁrH)Lﬁll%redasachnep&%%ﬁnbﬁepr%@sf Qﬁé@i’l@&&rﬂ chloride, potassium
pol ysacchar| de, a neunoni ae serotype 18C

pol §f¥sice. 9P iuppeEhlogidesor %?%“WP%\E‘GE?QF otype 19F
pol ysacahaérdhe othar &mbdaiiveeii®) nha s elbidnyfd/het Jomprises polysorbate

Bg:%oz Chgﬂ'Sg)Z Fr‘1 éne SHS(%J%P?::ng)gd@%ﬁg:tM%:ﬁnél concentration of the
pol godysodbhter §0die, theafo@nulplmmuﬁ@rq1§(etos‘é]%)p9|p@rl&1te 80 weight/volume of
po'tMéﬂﬁ&El@(dnde a S pneunoni ae serotype 6A
pol ysaccharid pneunoni ae serotype 7F

ea
pol ysaccéhaft @@eér?@bad@enbnéhbﬁmﬁhﬂa@' (§t YPRS Rgigin composition
pol mﬁm@bmbn@e onb r@r aRid mlwe@fﬂ&CBemthront the gaduptRh&istdh of a

ol k%saccharl rotein con g Iat| on is |
selsé@P 0GRl RYIYPEPY oup JBIRYETS ‘ica ; é“e”'”gococca
t et @oiypsptide)ani d,staphglbadceal @olypeptitel, a pert u33| s toxoid,

an E. coli heat |abile toxoi d1$LT) , a
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pneunol ysi n toxoi d, pneunpbcoccal surface protein A

(PspA), pneunobcoccal adhesin protein A (PsaA), a Csa
w@eprizmse from Streptococcus, Haenophil us i nfPCEOZNE7/066959

Aprotein D, oval bum n, keyhole |inpet haenocyanin

(KLH), bovine serum al bum n (BSA) and purified protein

derivative of tuberculin (PPD). In one specific

enbodi nemtertdin 8thBP bi\EEGBERE | tﬁ@'l\prnﬁli/ﬁgﬂ/d@(ﬂmﬁlg)ﬂit@n composition

for ation.is a 7-valen neu C onj u
(e epBPrse e Gr s e B RS 85 o TR0 consisting of
Serasiygrochcd lpplysanchaidede poememgpatad holysacah&ZRFILY Mmeningococcal

po'éfcﬁ&%% Ihdfae dScrst g H&%Bl%%lyé&%&%/{o%e 6B

pol'ysacc ar| conj 7 pol ypeptide, a

S. pneuﬁwpta@oﬁw @ngbgémvt st {pemeationr udeer CORPLBREL @1 @romore

a l(RW«/ﬁﬁtspEké/rﬁ&%'sgl%bleaadﬁwaﬂ%m@brﬂﬁd%SFeﬂIBéﬂlﬁv 14
pol ysac

arid g p
B e e e Gy s o, Saccrarda hpegine dom the
t o fallduRigl®Tailpo dyqpeiptidngdieom heSmtpreemtsthereofs ardftonpthe LRims.
pol ysacchari de conjugated to a CRML97 pol ypepti de and
a S. pneunoni ae serotype 23F pol ysacchari de conj ugated
to a CRML97 pol yped#RIEFEDESCRIPHANOREHE BIGBRES i C

enbodi Mgfyre thesl“BWsY%C Ghalityd s pét%p?dcﬁcc%@n@waﬁe%tldase (SCP)
fornmulation is a 13-val ent neunUcocca conj

( 130mpHigtiong (ifed 'ﬁtsb”dﬂﬁieé)d??&'? §Pﬁ*1 gites o dayset ﬁ%’H'iea?@'tat'O” (60 cpm)
s er@{ y p@.zéntabérymelﬁdkar i e dznanprugat@dmme al AGRMIeRt o day stability

pol IR Fro@eRa G RRN P M S5+ Bpomsap e gate ipio. 18

S. ip mmjtmomagetemryaifyrmeservf@mlummamtmar 02666 Teegnrasll eThet Muffers

a CRM197 .po tide e seroty 4 .
ol e i IoBTRlnS Gpafad P SHERW 38 3619t blrergs saine
S. (SRSunpmsakate ebuffergde sABE (RES) sanct hén(hydeoxyoaihuiipatieanethane
to fé?l\/ll97 pol ypeptl de, a S. pneunoni ae serotype 19F

pol ysaccharide conjugated to a CRML97 tide, a

B eI s 4o gangiSaben aF fife | BACLGEDEaed it

to ;ﬁP@BMléﬁm@’ﬁil YAa Bllddde a BD SypaR RGiHYBNATRE twiiddksy Bghtlhours and

poI sac arl de to a i 97 pol ypeptide, a
RRYABRINGYS 9 ?%H?V%@tgg% i de conjugated to
a ICRI\/[L97F.gm®é Bpshoivs e taalganttgeauryonsaef ser 03wpe fg)rmulated with
0 c ed 1o lde
E NEBETER: SBPl B0 I B Ju e o RBSLETRE 05T e poim
a CRMisSahdpwentpépr hQiE$ o@gﬁathnmeﬁ%mna@dsae%@ ype 7F
po' ysachll“J@er ¢ desie) tHeg%tgldirg%eﬁm hs lﬂ%‘ YRRRE %ﬁn&é‘tgd with

ni ae serot acc arlde conj

ugat
t 0 @P@memmlyg@(bfﬂleden a| ‘f‘ﬁt@f ﬁﬁmgen@f@dutwmhws ngfé hours and

f or h§buR Rodrs bf %tu&%b@ a2 nore
nenlngococcal pol'ysacchari des, one or nore

neni ngod¢REAP NS fbdtetalhprigeniflly, 1083 of theo APt fogpulated with

]E heA|E@1i (0.25'my/e) 2ot iRSd iR BIBRAGtTRSPPSIc sYritge f e roaioumNeight hours
urther co

t |
poIWé\‘i’%ﬂé%&b@“m&?@'tﬁtfo”%n? e@ﬁ%ﬁtp?og gggla anti genic

p:rgt ei NFjguos 6 ahavathe futdl iaotigenlaiy B8 of ther 1 DEMCEomMutdtdtewith (FIG.
t .

oo 8 Uiy 118 ST AHEI) b D0 08 Sl e

gjestwplh_berd ¢ight bburs bed antwfnurdtOhsrof _egrlabdm aEif0spm ehe 2-_8°C.

i nventi giy &7 dhSRGhE thidl Anfifdhidhy REL SBe MUFRR ShRldd i (FiG.

7A) and without (FIG. 7B) AIPO, (0.25 mg/ml) and filled in a BinderGlas PS2
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a streptococcal Coa peptidase (SCP) conposition, the
formulation conprising (i) a pH buffered saline

waolauewsy wherein the buffer has a pKa of aboRET/BSBOT@66959

about 6.5, (ii) a surfactant and (iii) a streptococcal
Coa peptidase. In one specific enbodi nment, SCP

formulation is conprised in a container neans. In
cerdyahde, BoglioRitsS eighlBour® BhE WAty -IBaRSurd 6f &thRsht &B00 rpm
from one or more of the group consisting of a vial, a

vi af ds?t%ﬁper a vial closure, a glass closure, a

rubber closure, a plastic closure, a syringe, a

syringe stopper, ri a beaker,

a graduated cyli ng%quEgB%g?ﬁ%Hn%(?{THaEq'BJéN%éEct or,

t ubi ng, Thepirgsent iavdndign addrpsges aarpngnipo nked Inatheaﬂttoiirdgreve the
gndstébllﬁ)b SPAERABNReRE rbom'szﬁén'%%ucﬁ mogdl)fg%%r%ndé B‘r%tem'lconjugates

fered saline sol ution formul ati on has a
of 3Nd5proteing inmunageps. hJﬂ‘U%n@SOF?rﬁ%ﬁﬁ‘f dnveptin Pf@ﬁ‘?'ér’re'?@s to novel

SUCQJrf@étbﬁt fo Ukdtibald am/orpiwsmm.aurarsam fdrinalaBons! whi€&abilize and
ci nat.e

the b .
£ Dok BreR B PALT G UroUEnerGos v T Tarica by cae nvention
6. Odestnibedrterdieaftes @eldietses @mbedtlinntbatart foheorhilatains which stabilize
Con&%n%ngtt)' %R.c%tet Qﬁp}actféﬁc('e@atfgg%%}faﬁcﬁ{ dr@t:gpfﬂ olfr?m}ﬁ%Flogenic

her e I ments, ere sal I ne

s ol MPeRitisnYRick @e PERFTEEy P EHORSH | é@mub@daggqnuﬁptured and/or

chl gsredan @AGiINEMnedahordude d@rfeﬁné}ﬁcm?' PidtclabBrst Wi Gfasks, bags,
certain e he s ctant in the

f or MIMSHSH @Jﬁgerséop%rlseteég%la? 8 zf"fehe group consisting of

pol ysor et eet20rth Tabees (it Mhe Backgalngs ofr bet Bvdion, various factors
0 I t ) -

po}’@@.%%%%%héé %tgb $o¥ %rﬂﬁaﬁé%g@ o‘n&‘é@@%{sbr&cﬁgbg but not limited to,

(TV\@@mqqahftg@yty @]eygmmg@lcggomm@ﬁ(thy;lggjéthermal stability of the

Tr i itn@iiab nlcl\lcér%osmgﬁ ' é&%ﬁ.mw %f 10 mrﬁ@ﬂo@ébf £@bmAkition with the

nonoxynol -9, triethanol am ne, triethanolam ne
pol %Pﬁ ira@sqw e%yls@m pE)‘ W?rést WFV@@@ @H@unogenlc composition and
hy dinaotiys trgegdieines (eREGLEers, §®Ilsub@lplhﬂ@)cryoprotectants ), manufacturing

DOl SRKELIVdcRg: o EhIRLAA! Ealdl ARGl b {4kl shipping

enbsidireeand harhzéngsmg a@t@ﬁtatwrs fpmlvb/osmr dorggp), ang the length of

cerﬂ,@é%t@g@gqémtﬁ.eaﬁdw&a?bnal concentration of the
pol ysor bat e 80 formulation is 0.01%to 10%

pol ysor BAeeStaritef Gt rvBIpsene fcommestiasy afithe inyantionpis readily

yetdeaérhﬁrede@hg@taﬁemnechhhaes‘ whizh a€OREIEKkHoMAtane foudihe tdose of
or.nul ati on

I 8 ol b .
B0, S0 BAEY 61 eGP o ePR moaset 10 ity
entnggrergehms;mmbrmgbmmad partadae forabiian potein foencentration) loss, and
poI txéqﬁkg%)ﬁmé@oH@orﬁfmaﬂé Mo@tllhﬂ@d ltc§ Ilphtogbéit%gy%ﬁﬁcgﬁhgnsny

0 wei ght /'vol une orrrualon n yet
enb%?él’lm\%‘ltﬁt@” Yélecty i pentrifegaiieentsedimesiatioy qqydibrium - centrifugation,

pol dfr%@léb@tcﬁro%% (0D}, h@whp BE3HyabicRBhdrinid -adiko EUAY SHREHAtMtibody
80 W’%”?ﬁ? (Yt%ﬁmge of the formulation. In another

enbd final concentration of the pol ysorbate
80 in the éet)fonﬂhllaltielram hein] tHa% rpsdny 8werdiat eel8@s to the unexpected

i aht/vo
oot LT el RGP uncPol BSR4 sygoten
80 jushehéwken el mmf@ﬁnﬂysenmmc@%/oﬂmtwmy #rat iehigi®s precipitation of an
vei |mdn¥§)énkﬂ'r€or19§osftl8@ fF8|r %nﬂ)tlé c?tnwaé Qbs%ﬁfetj% Eheoﬁrggé'nt invention

enb di ment s, ngosntl on turther conprl ses one
(ﬁﬁreseﬁo |2é1et§atsél BeHvalend RnEYBOGPERAl Fonjugate (13vPnC),
COI’]SI sting of a streptococcal polypeptide,
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a pneunococcal polypeptide, a neni ngococcal
pol ypepti de and a staphyl ococcal pol ypeptide. In still

w@rhen2mspodi nents, the SCP conposition furthePCT/US2007/066959

conpri ses oneor nore pol ysaccharides selected fromthe
group consisting of a streptococcal polysaccharide, a
pneunococcal pol ysaccharide, a neningococca

pol fbﬁﬁﬁélbharrh gﬁﬁ@«’@d Rlisd @ﬁ@)ﬂll@(fﬁqrﬁ?(éabm@l@' YSRCHiage, d\ﬁouldl Mbegin
anot her. enbodi ormul ation _further conpris
oneprS?'p'F?B?%o‘élo‘iqelfx‘?%ﬂﬂ?’bW'”E&é%?mePS‘?Ss?u?tsaé UQO%GF’EH%?&“@“O” via a
ar mddleaﬂdilldﬂﬂtdl :he.ken I’(Tlhxeh@imbnthll’bral‘wtthukér wahedidne Bimuldtdgpical
Sln?/lergct;eﬁgnsﬂrpz) ps%t%d t 2 %cﬂioga o?}a 1%n|§n(\£\hl %Dnci)gre])nllckgzlo%posmon)
pol ly@myeharwaééumr@ﬂ@y nbquugeatt@ t&yﬁpen foeaulated @ buffered saline
S| 4068 fillod e Al lgBty agitated at 2-8°
con%r’?i"d;‘?ﬁgﬂ{%sz’” S 3PTgeL e SR Al 0By agiated oL 2.
t hewasugtakde fon benty-fiyRalapns witbesuyisile §'Qﬂ§)0faQi©¢JW'taV0f5(da(a| no} shown
an A4t YAlaShdonsiffled thht the 88&idATof BRURactant (6.g., Tween™80) to an
pol ysacchari de-protein conjugates. In certain

emrbBAUREIRNC CRRROSKIPY jferBiasiay caBRRcas Mg SteRiisofj the immunogenic
sel @nipéitibt. om one or nore of the group consisting of a

t 2 e bR Syl e PRI PR far b En oo
sy rsunfgetasttto ieeiormdatioy rsigniiearply @wnaced éhef dtatslity othbdakenG. For
a %é%%t 91% s@a\ﬂnftW@Er ass%ggc?ﬁﬁlagﬁfrln @héﬂg@r@‘rflﬁkﬁ’ﬁb antlgemmty ) of

ubln% . a car
anc? 4 u?@pe&mblaborpwﬁh 0.5% dmean’tise rerng  withpet BwenTMSO

bUf{g%@?%EI@H%%s %Qée'éééoo&ek q tM‘ﬁoJr‘?iH@HeﬂBd 0)31§ |shs%w§|rp1'éble 1,
ther embodi nents, the buffer iIn

f orthefPat@dng |S§”t‘5‘ﬁ%{§pﬁ%&r%asesu’bc?’ﬁ'ﬁ?’éc'tyhloét h&l ErteRan SerOtYPe

Ci tgcﬂstsacchbmeée(torranm@a vERBRdIWVERALS0) Wikh thufwv@rhoursassay Quite
succinate at a final concentration of 1

anodrﬁ’iﬂﬁ@a@ 'F‘EYV%’G'O thg tvERk f?fﬁMﬁt'ebe%{Ppr&‘ﬂSijﬁ’%ﬁt”ee’iTﬁ%o (Table
f | nal dé?ﬁ)dﬂ%&étbﬁ adbuenstaility eougtedithatwd tauk hetigeniinbadsd. It was

t| [,| oth d ts )
pur T ek fin FEoRHR T R usP a2 ok ghet PR Wi Fingso 01
pot Begsnths0 oh D 06 Yedvees @D uoold bvlttmtarrdlesgmrflcmtcsbed]lfasraes ioduced via
o wpres o SFuREbds o Ry PO GF e B BD g s
ot rmﬂlgmmta(ﬂe? gesﬂesExamw@ alMabiedym sal t is al um num

hydr ox1 g ongl UBLAHBNDRASARRLS, Pia@bitibrRYM3 ek BbStathf of an

one specl I C e um num sa um num
phd&pivapgeniq SireplPeusAL L oA mﬁdW%Ph@mp@s't'@mwas greatly enhanced

f ormn%mnatéw mtm%rsuﬁgaws‘asﬁ aPalsoniat §0r869<ample as shown in
(Tvveeng nm 8 I'n one specific enbodinent, the final

condén ?‘aﬁﬂieb ofayg REVY56KiPS 8P P&P5B M) f%’F‘H'ﬁFeﬁt'” gither § 5 mM
at éu@éﬁéte Q)u@ér"/(q)ﬁ-l@ld)o% D%M%ﬂé@ﬂb@ tﬁﬁer\/\@ll—gm)/aﬁ@hlﬂmr af10 mm
n anot her. e

ot ViR PHIEST e © SR IEH So5ip b ge Sregios tn SR the
pNesom cwacaltrafiml. y stonehar, i adeshownninc €1G.aiB, ewbadiitoandfs 0.025%
ther ONG-Qh (RS §é’r5‘§“%‘°n%90%‘éﬁp ﬁﬁ%gfr?agecgﬁ‘oaéggﬁsﬁs & ftidhs, prior
pneundhi ae sero ol'ysactchatri de, a S. pnheunoni ae
sertotvyﬂ@(IriiB‘Opr%scctmmlaﬂ@y infibed thec PR lisa@hisl mais yopeerved in
9V mel ygaccharide, a S. pneunoni ae serotype 14

polysaccharlde a S. pneunoni ae
A 13vPnC immunogenic composition of the invention may also be formulated

with or without an adjuvant, such as aluminum phosphate (AIPO,). Thus, in a

separate series of experiments (Example 4), 13vPnC immunogenic compositions
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serotype 18C pol ysaccharide, a S. pneunoni ae serotype
19F pol ysaccharide, a S. pneunoni ae serotype 23F

weolyszmsehari de, a S. pneunoni ae serotype PCT/US2007/066959

lpol ysaccharide, a S. pneunoni ae serotype 3
pol ysaccharide, a S. pneunoni ae serotype 5
pol ysacchari de, a S. pneunobni ae serotype 6A

pol ysraeshaltedan 5an|\,$sumw1mrea@HS@s 0b¥p% NAEI and AIPO4 (0.25 mg
pol ysacch rlde and

r ot
Dol JERBGREN 4EhSL thecesdiial oY B S ot POPEEE (iggvas included
pr oh egfodiuldtibe). pol ysaccharl de- pr otein conjugate
For MUl a0, Gk S oo el T AP N SR CONR S loRluiatea i
perthe se;sanea»t 6IRg.) werefHillectiolvaridue atIIC¢ra2t§>dlaed nonceli@n(zeq‘poraamer

pnerHQ”a’Hsy{%'d‘ 58 Ot @P%H@%Bfé&%b t%uéu%ﬁl‘é%gpérﬁé;ﬁﬁdq afid handling

(PspA), pneunococcal adhesin protein A

pepftqna'a@rts \ig eaitatiry @ﬁr%godfcwes ohsaR/AD wﬁhwsexpeﬁmm@emple 4),

pr Qh@t' the ont@iviad ﬁle'éﬂsnwnH‘ﬁi}zjﬁ\Q's%cbhé"'@&ﬂejﬁﬁ%ﬁﬁ@igeﬁdad‘d h@her degree of
an urlitile

| b
Ger V508 PEERI=E BTG Pi6 p Pisby” PATETLRL BRI GOy os5. An

enbESUera[ysls ohthepralticsiates hadidatket thatothe iparticaates gatststed of protein
f or%ﬂéﬁ CPRQ r(ma]%a ﬁot sh\é%l )ﬁ%lid %QF 5‘6“’&? %8%61& & qjﬁ\?%glt & bound to the

ser/@PQpewlz!erploltyearemhmrngdtaﬁ"/eoquwe@ é@pttl@puad CRMIIB®@,) 13vPnC in
pol ypgBLi de, a S. pneunpni ae serotype 6B

pol ysaccharide conjugated to a CRML97 pol ypepti de, a

S. pneurtbnPENes e PREYHEN Y \FORBRNYa ISHAG d'@‘”&ﬁ‘ﬁ?%t%’ﬂ‘p?%t'ons
a GoMilatepaitty peplithdat AIROS. wHhEWET® fHeadillsEih adeyipéal $inges, it was

2! SRES RS Rie I, ERRL SRt o, RRIVRERIbAIE: afoeniciy
t 0 lasSERMED 71 3G ptpAlPe n the S{rlnpeﬁe@ﬂteﬁ(ea@ wﬁb@yﬁawdﬂgﬁ 7).
pol ysaceﬂ?qag SN GAHRbY gégaciortrphe@e.ﬁ%/g.9e7ctd%%ﬁefewdnqaa@ahq yihich

neunDnlae ser ot e ccharide conju
t 0 Séa@raﬁ/@tﬁ Lol W@pﬁtga@ on FPfe%lPu'@E'ﬁ’ePf SpRTope e composions such
enbambamchdnbe-pwé.rys:aﬁag@ms feg. praowPlncmnu Ltgateﬁ immunogens

f | at t
(T80 “inin Pan SR & R e et Qioit e e, against
sertbe yprmué fgnlsd)rys\&nmmaﬂuedee the rstabgiat e‘dmrmnagdﬁm\,WVposmons (e g.

pol S B

ool SREPHISS b RSN 5 Ao RSoSposopon onoctrn

S Reashesh it esEr6t 9%”@\/'%‘@%@%@%5@@@@1 S@ﬁjifa@ta'tee@dt gpage,
Q?M.Q? pol ypeptide, a S. pneunoni ae serotype 14

polysac hari de con ated to a CRMLI9( pol ypeptide, a

3. pneutbriedan SRRl dee MyPYeRcErdierRe oy giiation which
t 0 satDRBA %/ pptybaqneqtrtdlecimoteua &)njtgaeunmlf@mUmorotcpmenéan:a pH
00! iAARENANIC R HABLET Bufb: TR HBGRLE 3G 75, o
S. phéunoni ae” ser po ysacc At de conjugat e

to %Jrf@r;wmgwngoby@egturd@re Rolgsacphrsidawriteie senjugeigse 1In  other
p0| MEHehEHd, dfe ‘fo@l%é&gﬁér@g prcft‘elﬁl cgﬁwqu QRSP td Q&n r@ed in a

neunDnlae ser ot sacc ari de con
er gm dlrﬁﬁ

ug
" BERYDelit gl Ruthe T vaBIWS Stréﬁgs%d Ba formulatlon
poI wisac stabilized e etwpmg@iae%é @eﬂldﬁgﬂ\/ﬂsﬁP pmmppeiwiri de fo&nulatlon
S neégpm&a é%reregysanne g)ltﬁllgn v%f?e%&ﬂ% I l%u“?flgoﬁné u%g bout 35

ni ae
pollysalmmha@ﬁde equctaglatam aosiaem@? @@ yqeetmtasele amdcertain
d %mmm'tr?eeséﬁr&hﬁj%o#%oﬁ%ﬂ tgﬁer%éaneg% %Fﬂother
to CRML97 e.ln yet ot odi nment s,

foremogtm% ?hler th@}tloeolﬁ-pglreg e &rmhlat';@ which stablllzes a N.
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meni ngococcal pol ysacchari des, one or nore
nmeni ngococcal antigenic proteins, or a conbination

wWQ b@rawfess | n anot her enbodi nent, the fornul at i PET/US2007/066959

further conprises one or nore streptococca
pol ysacchari des, one or nore streptococcal antigenic
proteins, or a conbination thereof. In certain other

enbaghingitiss 2086 Brote G pdsitdR, tHer fohﬁtﬁlatﬁﬁmﬁfrﬁpﬁilglﬁg QN BHMuffered

d] t t dj
ot TR RBr Ehors Dbl K50 nBR cEARLA SR ebot R @ surtactant
pr esend N. rmmntg/tmrs 2a86dproteat eth tastafnoembddirmerds sthevmeaningococcal

| ”hid%'btrorﬁida't gﬁ‘s‘éﬁ‘ﬁﬂa 96n‘?:%ﬂé%g-ﬁe% jon of a

streptococc ep i dase COﬁpOSItIOﬂ
conpri séd cerfra'raotbeﬂ qnesrimests, &”@n@voﬁnm's disegied torfiermulation which

f orinmbigt | QRoRO MREUCSH ngre(:i Xat@dn Plof baif & KVs%Gch%ﬂhé Bi%teln conJugate

Zglo%{rﬁpgg%d I\rq\k(e]l?sirlﬁorg%?dgﬂ%uﬁinﬁuﬁpg% %egq){% ?aitlpn Sonéorlsmg a p?| bu?fered

st refitesoation) wiisbein reptufidases. a pia cieaboat 5 enswdt TBMrsaluminum

t he a‘ft%ﬂ& ahosf m&%%ﬁ&séc%?ésr%l 3)?&?9 c&ﬂt\?ﬁgt?%” S 8ﬁotﬁ5? %b%.mept the

group consi
cI dgwéon & dyPeted o) ‘@gumlétlona/vmthbbl@bltsaﬂ@gruﬁ 'educwd mremtat@n of a

cl oﬁﬁéb%cocﬁalsdgd Mﬁdas@ (8%Pi E&ﬁpo%h@rp?&ﬁprls@d \Snyé blr’&ﬁlzed container
pl unger, fla beaker gr aduat ed c%uln er,

P er Aol PR Gt od B Siferad 5. soltggaghoipin e bufer
an lERpopke,of aboarl.5 it geolareds, aandalsmmembéeﬂ gena siréptococcal Coa
f‘ﬂgée:ﬁ ?anﬁrg?:j rrttaﬁrhtgfheF Ié‘%p&;?g {f ?r%q%n Qn |§ ﬁlreg’c?e%qd:tfplao%m%lation
enbgdéhrenitsts slip@nbuﬁcﬂt@edlmecsmtam)mauf & Mi genidgitngs 2086 protein
pho&ﬂﬂﬁglﬁorpéorﬁdrkéétnea sdufbnfz@& E?ﬁté‘ln&‘mé’éﬂsnﬁ@tﬁmu‘aﬂ@n rc.:ﬁ)\plnprlsmg

buffer 1s succl nat fina oncentratlon

to aeH HW%%S%'PP 50'8“0t”oW@er®'” thebuigbb3fed PP FiPPHiehT to abRut 7.5,
sal 4n amnhbm samm emegingigdis maswdteihl on corrpr | ses

magnesi SS|,um C

Trrort udT Rl aPeh EipalteaR o Earon i, Siedthtd: Rypmupation that
enbmxlimnzeatasngeh Iseabfliyramd Ibanding pefcantabe fo ancatpninge salt adjuvant (e.g.,

pol Xlﬁer?ecﬂt eNerle:g/g cﬁ.{%f@ &gpeln ld{é B%I%Bﬁ%bkggﬁm La IpH buffered

enbodi concentration
80 saing ?@Utpar\ﬁ'ﬂﬁf%iﬂ thenbufier basoa oika ef alpes %él@/@éﬁ% ea 89rfaCta”t

V\/elé]hélethMr@ltoénd @W mhmyﬂn@& 2086 prloteiny € GFthiRfembodiments, the
enbodi nent s, osition ?urther conpri ses one

or fﬁ%?%atBBlﬂl'B@p?P?ta'QE”E%ﬁ‘ cted fromthe group
consi st iAsgdefined Iersiegiteqcibe clatmg Oprggipitiode ,“pracipitate” “particulate

PRGBSk AL 06 B T ASREAS50) PLARER 4 oo
embiodiefasnosanit mbyss@P Irdgr@pfwu i Gherhigalt teactianowpich siesulignie the

or g@@r@g:ﬂi@hy§ﬁ§%b&ﬁ§rl®eﬂr§t€ﬁ1e&nﬁfgg@ &hg ;ﬁ@téﬁHp(or polypeptide)
consl sti ng of a streptococcal pol ysaccharide

pne'[ﬂ‘fﬁ’@ﬁ%edhl fﬂf‘opr)?g%féc’cﬁa?\ggr&gatloa ﬁ.@nlqﬁﬁ@e@@g@patlon is well known
pol pewacthasl dedastdod @tdapdsachmoecaie po amacscbmem theludrized by

yetnu‘rflnne%ulgeprh Slcoc%%mngpétr ages inc urdmdé;(ea C)rr]eSfSLlilrret iliation, shear
conprises mﬂ e
adj fgmaﬂtfeeeae-éwaWMcdehyedatlhrerr@aw metadvahenollc Compounds, silicon oil,
denaturants and the like.
As defined hereinafter, a “polysaccharide-protein  conjugate”, a
“pneumococcal conjugate”, a “7-valent pneumococcal conjugate (7vPnC)’, a “13-
valent pneumococcal conjugate (13vPnC)”, a “streptococcal Ch5a peptidase (SCP)

immunogenic composition” and a “N. meningitidis 2086 protein immunogenic
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In other enbodinents, the invention is directed to
formul ati ons which stabilize a N neningitidis 2086

W@e@rarmweTonposi ti on, the fornulation conpri siPQr/E3008066959

pH buffered saline solution, wherein the buffer has a

pKa of about 3.5 to about 6.5, (ii) a surfactant and
(iii) a N nmeningitidis 2086 protein. Exenplary N

me ndoigpobitich” of HBiRveMtion RichieiRiddIREBIEIRAE, REERiEuIdD Bdr@ations

In one ci fic_enbodi ment.. t N. _meningitidis 2086
pr o' Si‘?%%r%feglz?'grﬁedi < IVSBWEE’H“? #1988 cont ai ner means.
In certain enbodi nents, the container neans is

sel gct e RERPQRe or nore of the group consisting of a
vial, a vial stopper, a vial closure, a glass closure,

a r ubberAscyehdertheabose pha drvestian) ipslireated & &ypilaaas vdich stabilize

SYraddd@nisik Q@@r@Pat.oa &ymnnﬂsgén.diwﬁ;sosmané hgskst tRe REAKR factors
a gra uate er ment or., bi or eac

FUBHAG! BT enSBaly o FAPTORS (BBRPRIOTR (s ¢ Fheelorees
andslﬁ?ppmgsag)&&bi esiligeme oll rinteitabiions e absadptior N tranufattaringHprocesses,

buf o o) r j p

{ FEEELPE Ryl 8 e hAGh? L BLLR o BedbeP o). 1n
sucQﬁrtﬂat embpdirents; rﬁfe‘?« imeotiqehag edirgeted | tor farmulatignsopemprising a
spegihiignenodi ment, the buffer is sucm nate at a
final concentration of 1 nMto 10 mM a H5 8to
6.0. | nftbERERt @p@sirace: a%%@&?%ﬁtge”?rﬁ'éy quf'ﬂ%q as (a) a molecule
corme;nmbamnmmhsm@e hS}(ﬂIﬁ@illl’c&gr@Jdbrfrﬁc&éty kAd 5 lipddnilit I(lhyﬁﬁiphoblc

otheIr enbod é :@e sal t |I Ee[ rpH buf f er ed S'tﬁ‘tl

sol UPfoR" & °nep¥| o {RlgAdLPERTI MUBFTE, O SR HRNNY fiat fowers or
chl reduage subavditensioplof asoldi@no Asaletimasidiensn, |adﬂurfah@nté of the present
Cerlh@énﬂor‘?@%m/ TR Rie BPSO&HM@CEQMOW% e surface tensmqc of an

fornmul ations is selected fromthe group consisting o
pol KPEBNBERNc camPOSHIRSAMUHII®0) , pol ysor bate 40

(Tween( tm&%tanpﬁéétﬁmrabﬂirmuﬁﬁbr( d@e NrégshBMyention comprises any

Z%%t?rﬁ.;cgagysc%% 8 B{T% éP %ﬁgntg m%éﬁ{%ﬁ%%%a}sn% inhibits aggregation

Tr i ¢f@n (rhmyndgdeid tomiesittoorieseribeXhd®d, Tous, @xsyrfadtartOf the invention

noni%ﬁé(&gl db%t i% ”1 qt hﬁ'{b‘&' ‘?cm Sy oFt{aiteetéaa[g@J/eaem‘vQﬁ polysorbate 40
pol ypepti de o e, poly et 6
hy d(T my@t‘@hrmﬂ)&o(bﬁlé@m@we@ﬁ%ﬁ moIMSIQ@)ate 65 (Tween™65), polysorbate

I em t ™
IEsJ gyé/ %%WS%EG%%%W% oxanlemteﬁrn g3§1e S%Eg h! ’?é:-i( mt&n X100,
enbmnxwrmitm tlhmnosanf Actrigthanplemnel \ritharatamir®0 polypeptide oleate,
C erg CWOQ%&M' LB "Hy3 rox%]@argﬂe n(@’lEGCW e AT 53” p&%o@gfﬁylene-%-

sorbate 80 inthe fornmulation is 0.01%'t
poI Wﬂ@@t e @@m@éhcﬁhtm\%)l urbeY ofledithid. f EPIRXA™Er ohexqdgeylamine,

yetoddegylainbodicamBesy tdifind i Nadid COé‘sﬁ&Qt r E>Ps)o%6utrmf t Bfnethyl-
pol y orbate 80|ntheforrrulat|on| sor bat e

80 YIRARSISEY VBT ARET of DRI oIy BEor PUronic - payols.
er‘rtmmyanmdss(egt fp@rafnl nadtraomlfatenbaslaﬂ(i) (marhlfpol’) heeptides (e.g., muramyl
poI at| | 0 1 e

0 LRI U, b UIIE U 1 BaOSEoEE tBb oo,
enbaj@rhlnwnuobospthh@ anmmm@@ﬁb@wﬁm@tqomleaes @$@OMS

pol ysor ha @rs§rp of leﬁ hﬁth@%”a@trb%y'o%te@mﬂﬁ%/oapgwﬁéﬁ%r%&ant or
80 We'%grht volunme of the forpulation. | n another
t

enbdir compipatign; yAneasyiingehe pAtace tEnsonoha PRGPY P E4peoenic
80 ¢d'mpbh|aorf cgomulaibh omi shel . p@@éen@é ymr Béenc80of the surfactant(s).
vel ;le rna |\(/)|Iurre Ofrf Ethe flor mJII eﬂ alltatlv :( anOt alr |ns tion of
enbodi y f e ﬁatl c Nt ? a(iul on o tc'h% o1 PBEt 8

80 mantlowlaee foonatignabi quaniistiddy (6. pldhy soatigate ®0lmentatlon velocity
wei ght/vol une of the fornul ation.
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In certain other enbodi nents, the N. neningitidis 2086
protein conposition further conprises one or nore

weoioypzpss des sel ected fromthe group consi stiPQI/o$2087/066959

strept ococcal pol ypeptide, a pneunococcal polypeptide,

a meni ngococcal pol ypepti de and a staphyl ococca

pol ypeptide. In still other enbodi nents, the N

rrer&erngifdgjad{brﬁ op 26 dgHsRY, einflgh@POBH ftd AKity t feBEde, inhibit or prevent
rise qge or _nore gol%saﬁcharldes sel ected from

t he ggfe@aﬁonc ASiIBTHIRYeBF @M8PYEPt ococcal

pol ysaccharide, a pneunpcoccal polysaccharide, a

ne ngoqﬁﬁﬁ ccharide and a staphyl ococca

popgsacc arghg?ﬂkﬁ§§nother enbodi nent, the fornul ation

f urt her Ieoegsteins esnbodignesis, nbe elna@]tlgwﬁt direc®e ip | fgrmyulations  of

sui |Fn?rmn8 é'hgi wﬁ%'éﬁor%r @onﬂﬁé&f 'inb§QOrlﬂ9F1§rj rﬂegh%l 0 défﬂed gereln a

ot her enb present invention Is directe

to F@’itﬁ*{]?ra{f‘ﬁ’%‘ﬁso‘cv‘ém E’I@S‘i”ﬁ fvBntiondnqlydes gay FereRpskign of matter which

pr egiugéd &t icomaiff, |ao|cN nﬁiﬁ'nftﬂ@dt’l ‘disSerd@86injpEtot: ﬁbrﬁ?sfer “nebulize”,
COW%OSIIIOH conprised in.a s Ilconlzethonta

afs, e hE"P YA Gt ?08}?08'8% YOPh gy Brﬂcec?ﬁi"ﬂerd&ﬁe"’pme”‘
sal fomaulatioh um'amﬂactwnb esterape ahé/obadrhieistrdts. & op €aarofle ado owritainer
3.5 Ezéhsa& H& 9) e&%gt &bér‘)tlor"f‘rhcﬂ{dﬂgn BN %@'J ﬁm dtongérlle)ral%%gratory

nenlngltl ncertain e
condlagsweare, rﬂe%lﬁs bP%keSﬁeIQé@qUét@df ¢YBfﬁﬁ9®‘hé‘e@FenFﬁﬁ$ ebigFpagters, tubings,

gr OdpesC Q)@§é Sjbl'sngla%f vl GioBlires QeE' réﬁb@pB@)bpera aVéc@éw on cap),
cl osure g_ass cl osure, a ru er

osure,
cl O@mqéﬂes S p%g%/rln%e §£ﬂpp?{aesygpgﬁﬁpge§ §%qeh§g)sures plastlc
pl wigperes, glagd dsduresaatubthk dikg. A coftaiderahemhs @f therpdesent iavention is

f err%':t‘ Prtn(t)(-r(d b)ﬁmgte%l o‘rf‘ﬁ% f‘acth%bhrq]cgmcladé)s rﬁ?terla% Q&% aseblés%rmetals

an dtemerst@ﬁb@mnnmﬁtsteql h@lummumafeft@)r @dd sp@lymes $o0. utthensmopiastlcs

theelés%rﬁé’rh%ér%pl%ﬁﬁ: e@asﬂiﬂw&é 5.5 to 7.5. In ot her
enbodi nent's, the buffer is su00|nate hi sti di

phosphatTé‘eoSlk'"%q’ ?F'é?’éw"'lwp&‘-‘élafeamﬁt [é‘ﬁtfé’&aﬂ’@hf%ea”st Ref forth above
buf dreby ins ntaaas bnakieustiveaist bl!]taherélw?.éﬁﬁtaﬁ gluidatceab the an‘ﬁéan with

t )

& o PR il Pl o B L s B T ke, bl Brenc,
m@ﬁ@nﬁﬂ’nlmmt drangfer, npbilias,.sdteirandmmondgde, or sorlunggenic composition
Chl&fﬂh&?es%ﬁrcﬁ ;ﬁ%&blﬂ@t egaoﬁrn%te@qulétBnCfﬁér‘itﬁécrhrgté?@rﬁge and/or

enbodi hrent S, formul ation her co rses
pol %Tbrﬂlg@llen gbthe-p%@qaﬂlthq) g\gi)dltloqqll cgﬁ@ngrrjg%qnp,centemplated for use

enbipdh&Biésent Reitionahaf BBCROMI @ haliskdd t&t@lo@@syﬁ&ﬁ harscﬁatory
80 in.the, formul at

wer SEHPTFGH URTEOBT Ao TP R gh 25 P GE Sl ERatc Car. (Lima,

enb@H) NeNRS, (Wbm OhesteenPAYi BD Bicsc2086 (fratkén nakes, NJ), Fisher

Cl%ntlﬁc %pernaltllf) at? ?nc @-%%rt oﬁgﬁggnoe&Sm]a %’Jrsp ?ﬁpyo%lespMOi

OCOC
poI ypeptlihde, the pn@nfgcmdaj@hs pd| y}geptesq@ ingention are particularly

nenéd@gﬁgggbggl mpﬁiayptﬁw 's@eﬁnl@@darﬁi %tﬂﬁhw&;ﬁ)ﬂ&%l of immunogenic
pol% peptide.ln certai’n other enmbodi nments,

ﬁ@'ﬁtiom $oppegedping eqoﬁta@@hﬁ%”f’utﬂfﬁ%h% H*éer Vaf'OUS stages of
CONBEHES PidCedBing/TicRelPsrhariademaldtiees nepLRelrRy &tb@FE and/or

h
oy AP 46 R etliest o e RERTETRlons of the invgnton not ony

e rstagiae o drombinogenic  compositions  against physmal/thermal stresses (e.g.,
temperature, humidity, shear forces, efc.), they also enhance stability and inhibit

precipitation of immunogenic compositions against negative factors or influences
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pol ysaccharide and a staphyl ococcal pol ysaccharide. In
yet anot her enbodi nent, the fornul ation further

W@pne®es one or nore adjuvants. Exenpl ary suPCHBEZ07/066959

adj uvants are described herein below. Qher features
and advantages of the invention will be apparent from
the followi ng detail ed description, fromthe

enmbadh raenﬁ@)n{da@wn&pbf thanighnfuneganideontdogitio witPBfthé=Fontainer/closure
DESCI? THEdF GURES Fi 5“‘8 1 shows the
st abf em§90@ Sﬁlc?'é‘ﬁ SOBRESI Me&%) pept i dase ( SCP)
f or mul atTihosishg figvel fednwlatlosy pi thg psseiiafiventonaare parrhtldarlytuaeful in

d | t |

O oSS Ao 1 0, SHPL O A v
{ noPabRgPtisleamntien)yagsinst fhe SigRNf @ Iﬁﬁwﬁe@ewwah@ugncbmﬁmpltatlon
TV\E(%%NH@H%O((@AG For Qx&nplé"’i’b@fp%ﬁ& S#Dhﬁs dﬂipﬁcdtlﬁn NoGe0/485,0$8, filed

the t}%) é B %plgelﬁc%lhemﬁ(ap?r@‘e Ugrg@rnéﬁ feﬁ%ence hdescrlbes the
forargglr@btmﬂsf shownogenic Fdo@podifioranth thB presergdcgilicoata found on

DT FLGE ARh 8 SEflaccPBepNAL e NI QLB Sk 1R, (R herei

tris none
shoﬂﬂs agidfigont @‘taa$urfapttantgterma:¢qn§emeo$@a0$ preenta@ theratiicon oil induced

o Sihhth oo PhROgbAc SRy, and T111ed in a BD

syringe, after two hours, eight hours and
twenty-four hours of agitation at 500 rpm and 2-8C.
Fi goir e 3\Iﬁhﬂmﬂ'sTAhIﬂEPHMMCE&ﬂtAWﬂR@HRBbEXbKDESIT@f t he

13vPnC for e!n?t eg%cymraerms Afh |mmL(1 nganEWBO t|on th& |n\ﬁentlon are

in an ul SVrih
houfnsh@ricafnwm'dt withf @uadjincut. sAmfadJa@rlt &a @ubséancatﬂ@t |eplmances the

an‘i{n?nu%g: re{;jogég @héh %HrﬁW%teIr&?ton%@ wﬁ‘rmah gﬁmuﬁbg}e\’])éroa?ﬁgen A

f or mul

fi I nuswper /f eytalines & 'WPH@‘& hayetheen tswfh@diaé’e ey PR modulating
hoUdictivigyN éindl VB Yiraly Ot uQébUlé§ a@fuvaﬂst AtILORg, abut SRR IIXBY to, the

o Rk S B her T B T, 95 Rl o 50120

fil13d4 n5a16chotand Tt Rae &3y muteye, forafso ethe timerféroos-s, B and v,
t t 0

ei %} J&g{eﬁgggﬂ%}htaﬁgr%lémt EHUIQBHQQ%@{ Cﬁ%%l?léggﬂlg P9 atent

I OS|§° 0781986 93@/?" CCrAsEension N bR @WOQFF@PWGMQE’&W@”Y St'mU|at'”9

Wi that Md%]F@gr@r%)oc@tle%%n)( thﬁfl’atﬂg/fd&c)r @OQF)f |a|n5% tUr‘ﬂonanecro&s

tma%r%?si%fndhﬁ Fedi " S eler &%Vu&?ntgw%ﬁ)rw i nfagon mouce

Fi gthemokined) istidinh evithalt dilnitatioh | @R 1C MIBL1d,081B- 18 aidRANTES.

L1 LG ) By 8 Yo B B
PS2efyaniimgenogghiceompogitiandoingilatien gigtudess witgow figitation, MPL™ (3-O-

t Wedda¥yl £t9él”md?1@ﬁiﬁc§> RXr I?j%'iot Al C@lnxaatHaﬁﬂQ)nr N/ﬁ“ a\ﬂl‘ﬂ(:h?- |$8&%scr|bed in
DETAI LED DESCR NVENT

NTI ON
i nviért PRNRIRIASI €894 i %H@B?fﬁay Wé%raorawdt%e 8&900% oA'SO suitable
[ npfooweetdsea@n@htsd amysyafthstummmogeama:ogsonp@smtoemmsmsmbmme

am % ea‘;f]‘eg goh ggs e *p?redsegn Igsg@ te(:r}%log grbepeo? d/i/enlcgh are available

r el fagne Sotixn r(Uar@lIton MT), and which are described in United States Patent No.
6,113,918, which is hereby incorporated by reference. One such AGP is 2-[(R)-3-
Tetradecanoyloxytetradecanoylamino] ethyl 2-Deoxy-4-O-phosphono-3-O-[(R)-3-
tetradecanoyoxytetradecanoyl]-2-[(R)-3-tetradecanoyloxytetradecanoyl-amino]-b-D-
glucopyranoside, which is also known as 529 (formerly known as RC529). This 529
adjuvant is formulated as an aqueous form or as a stable emulsion (RC529-SE).
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surfactant fornmul ati ons and/ or novel al um num salt
formul ati ons which stabilize and inhibit precipitation

W@RooreienDgeni ¢ conposi tions. Mire parti cul ar | BCT/UR®07/066959

i nventi on descri bed hereinafter, addresses a need in
the art for fornmulations which stabilize and inhibit
particulate formation (e.g., aggregation,

pr eci pi tsafl iogay a@;ﬁvanmmamern|n@ra¢:@mﬁzﬁ¢vétbosrau|%h§ Bluatigum salts

ed,  dev ted actured an
Dt SRR ch G S RBAM Ry AR R i in G Sufte .
bi okrepttgepy Syridneal $21/9dualsks, D -laatiy®e; podyjarctisegelgosidelp@onic polyols,

tSLEH @E/I’ rc}uﬂe? d(ﬂag %p%d LFBEr ét&l’%e sé%%mﬁ?t L tJ& aé?%\ﬁ?on'”‘n QS-21

vention, various

i nf(}AUEQﬁE‘@SI Ramgchpm| MAy). 6¢Sqr'h¢ﬁmvo§§nP@t%ﬁi§>o§|0§7 Of&  which is
'ncﬁér@dyn%corl%ﬂatéaioby“bf@rén@éi 126 ﬁéh%f@sciéneﬁétép'tﬁéré%ni)fsuch as

St A5FPNS TEFRe FTiR dpEeBo NS aRR o (CBL Limied, Parile

conpatraid)| déscrindd thhe.S. nPateragemi E;ZWﬁgowﬁcbmmtekﬁumhtubhleulosis,
co [.ner (. cl vsj e ' ract . .

ST BB TBL W SRFERRGD SLUPED, ctoonsiores
(. @ntaining 4 6pS MAAIY-§, PesiNg. €208, 64@rvg1m:blr@h@r@bxaimp@rporated by

”anr'éfe?é‘r{cb'f hd181 f@ﬁ@&%ﬁ %%5 VicHRS %ﬁtru“a? rd@l;crf%@d’ il EARPORIEh Eﬁatent Nos.
condi tions encountered during s ora

anPIiE (a0g S0 e PaRUE AR T Gy & ol hofigaidady i (LT)
an obetrti’tﬁlahga QDKB3 O T-RV 2P ThiIRY/BREI) sB@a . amtemmauoﬂm tPatemapeblication

Th gegeni ¢ cg f the
T R K el b e R P
t echni qudss, usaful wacaw\entﬂébrlld Mmmrmmb) rrCUEHORREa towing Ao Mutants
of tﬁgr'eb# |hd'hcﬁr{beti%§£ d %be@xlﬁnﬂbbﬂfheﬁnInltémé{iBQQeIBétgnt Application

conposition 1S assayed for st gr egat i on
i mAnTRge V@i Q) 18484 r Wh%rmnaihé 9Tt ?Qﬁ'} at rﬂ”ﬁ’ﬁ(élaﬁ'd position 29 is

( copiasdd B bediher! Heido a&ﬂdoﬁhbﬁthlah Ka@parb(y abief, heslsrably a histidine).

ot P Ty "5 a6 Bsebed ot RpReneS” Ifhational patent

cempdiifatiganiumber V8OMRIOOATEH (Wberedcibe Isoleua:mmat amino acid position 16

cerygweﬁgg@ot 'bgnano(ftﬁjgr %&A? é’éc?hé%ﬁrgl&gt)ér it O birAEG A Muith the

bi ci nchoninic aci assay, anti bi ndi'ng, an
t he'eplpggmenhef §‘étsef'@ﬁ ghamipo @eid Zositiere P by a”f"ﬂér pres @aig; and/or

[ nV\ﬂthrélﬁrﬂ?]é‘ t@él?b%‘f? a:iTQnd B&d Lﬂ)@ﬁﬁ(ﬂﬁ¢i %dre@ré@eé uy Féhbtﬁérngmlno acid).
res S a or nmul a an | ogeni c

r e e ol Kdns; o Betibid BB (esigkpra) SoPm Aniiiafn number
enh\a!®C98/0983695(t/\/abnelnl thg apidine ndti dhihs amrdeposmlohaiﬁ @& replaced by
an SETHRORTR Ef OTRR ' Sfino 58l SR o it cosion 45

observed
2), artdl‘mtwcaamlhp atzlé‘earemeém atmmm%n@abn%%?m e
(13vPnCO)y, E@r[arﬂJérﬁE&)‘?mérWs W |ﬁ%tﬁgge§ﬁé sdAbosiich fo%&l?&‘)nb Bofprise

si ngl e does syringe, begi n, precipitating of
sol %tpl‘%fﬁ‘aﬁﬁ’%“ﬁ?'b{ %Cé?Ptﬁ'?'?]Gt"é‘%‘t a%XC?'e@b%ﬁo‘H‘aﬁ%%?FPté?a”y acceptab'e
agi ¢andgrom Nﬂeaerﬂ)ddmeni,@lﬁﬁ phar@adsutiedlly abadsaible dildére is sterile water,

hor | aztg ftora nhe%{ s%rlle |$;Cf>fi‘or}| sé’"ﬁé o}‘J g%g) tocals’burﬁ’ejz aﬁﬁé%gégg{aride-

p oCcess, orage con 1 ons O
[ mmnt@glemrwg@mmsir’qumnt)em lnkmemeens pte maedswithpsuchi dilylents or

Obs’éférrr‘i’eﬁ"éj |nt Q@&n\fe%n;?’ﬁﬁg%r n;AQ ru@l%‘(# %r%ﬂ thé‘ |§PIHIJ£g%r ‘:p‘Fiarmgceutlcally

sal 1 ne and 001% Tween(t In a SI%%
syrﬁ‘qﬁi@@alﬁﬁd’a@'@ht'ﬁ Wt%eﬂdPé%F"&e @-YS@d Atk golanisy | dtspesion media,

t Wedtalinds \emtilskRyeBialiahd) armxfuwg@l Bhentssiighoni©fand absorption delaying

t at dat
P erieBlsr At e Tt 3 Bt i PlBe ot er yertebrate
Tween(tm 80) to an
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I mmunogeni ¢ conposition formul ati on enhances the
stability of the i mrunogenic conposition. A second

wae@biriesy study of the 13vPnC further confirnRd/URaD7/066959

the addition of a surfactant to the formnul ation

significantly enhanced the stability of the 13vPnC.

For exanple, the stability (i.e., assayed by neasuring

chamg& lﬂheb@MBB@t@BéthﬂQ bGbdnt Yo bseskliBY ke BATAY WAt dePBnd in
th ﬁ?O/TV\% 5&’?@?‘8 iﬂabel) and wi t hout

Twe@WFtp §B°1'9° ke MRS assessed over a two

hour ti rfer pemipbel exdigients tm’ahm‘am be prefaltliretht iminbesgenis@emaosition

Se?fgtr@dléeiﬂ;g errggng%s%ﬂ%rﬁ\(ééesﬁ%]‘?lg?n%%@izggf Qﬁd tsnsg)eh(lﬂhé to?%rkpersmg

Twedde(tsm 8(9')33% ﬁuab'hzem@ret%amrandé@%\%e anQPW@'Zed to determine

dr &ﬁ@tbbgtaﬂoh%ulﬁ@wreéﬁlcécvein R téoofe'fﬂpb‘eﬂf {OH, a human subject).
CO r|S|ng

Plas A9i FPFP?E‘yN%“H?Solﬁ’éHg%tCh'P FJ‘WBJ H%tafs'%{msp%@rﬁ éP?bs'F acid,
asssaryfur Hioxide,s prapy agatifits e thee parbibeadts, tethgl &%vlﬁ%m(@l?@rmubl@dred and

' N @5%95.};&@\?%@%&3%9%&&%333) ‘(’;V‘tatbtl.tz’ﬁé t.ﬂ%d.@ntg Jo\(’:égﬁ%‘s(a%ﬂﬂ $Ycias,
£ orsemerndelab meroviset ok? rﬁgmtleuembmmtﬂsavmodmhqsehate lactose,

thi Iﬁ&tﬂlbﬁ%fﬂ%&%ly@éte %8 GriedMntsh little or no | OSS in
anti geni ci t see Exanple 2 Tabl e In ot he

exper i nehf Ya(@(‘&'?ﬁﬁ’l"%er@ an "meeﬂ'éﬁﬂﬂg‘f%‘tﬁf‘é%fmﬁﬁﬁ?” ‘Fﬁéepared
st afor bdmynsmétuoartolhmmn@ga@dzt@ |rsthreefp|trmot)d@raéxa£ﬁ5a Iqu|ds powders
pept | enhanced wh

For i RRe i no 0B el B0 FDEE' 3 sRVRR) B stigPones
ex ahpise theagnrsinogenic gofp@sitioh Alormadflatons troay diag snabfde, but are not

vor &%k g s@gbeﬁgr?né 23 H}Ns legl&{srﬂw' LS &daqhéloﬁ'\fenlgkgapa tes, and

mM succi nat e hosphat e
( pHMPlaptalleustaingd weaaefob'ﬁmgﬁqaéletﬁww@tloqspH 7.5),
g ggr e meamﬁiugdsge‘nlcc@in«tposua@rrse@&ﬁ% pRsBRt; .mggna@at1 &Fe hbtalited by
in n., However shawn i |

FI che Bt ST ORI hge Mg enighi S e erilleps and
sucemcup@ts s@BPaphotphiat dulfersl SQRENts, orf ahenuingtadents, useful in
pr| e -

et Bepetla b SichR ot bR ReYecrBaTRGE ] The RRBARISESH these
| mﬂh@ﬁ@@%@#&caﬂbﬁw@ﬁbleo%”mos'ﬁ% iapethe i abavarggscalpesiocagponents,
f oradIngtR@roptiatd ppr |sM\foﬁ|B|%tstaBmt_¥3éﬂ1bL&I@éitmnﬁéhﬂ&aﬂ@haractenstlcs is
al um nu pg?sippate Al P hus, in a separate
ser VW e L HPe Ant s (Exarrpl e 4), 13vPnC i nmunogeni c
con‘posn tionswere fornulated in 5 nM succi nate buffer

5. 8), gNaCl and AIPO4 (0.25 ng al um num ),
out ?%QN%%&H on of a surfactant (e.g., no

T\Neen( t i) edtaiembasihande d Polysadebaridgrnneibincprivgate formylafiogef the

eX PRYdniBNt omphiss %%élp&crﬁdm“ﬂ%%b&c@mﬁ@@%&hé}ﬂes ~In other
(formulated in the presence of AP were filled

In
var§reRpslinegns, c%n@oi@ac%ﬁﬁd%ﬁﬁt% |09%9ﬂtezefem&6éﬁpal pfefhe invention
e agvenpli€esdone (S'e\ﬁbra' abé;ﬁoc't}):caiﬁdly&ctbmeﬁdé£dlnt)@t sthandnaiceiiinents, a

Shgr%?ys??chgrrl] e- pr% emn conglggtg dl ! |a? n of theamggntlf)ﬁ @rgﬁeépge or more

serve ese experinen
4) , merggocodeal polntamchrridesre ans still Dmerhuegibedmenﬂs; @op@lysaccharide-

cont &Rl &g ﬂetf%ﬁin@ati&hgﬁ%e #ﬁgﬁt%ﬁ c%fnpﬁgéépélgo?b?%tlog %f: one or

partlcul atetormation and g er percent
antm@rgmngym%chfggolyﬁﬁzchandes one or more pneumococcal polypeptides, one

or more streptococcal polysaccharides, one or more streptococcal polypeptides, one
or more meningococcal polysaccharides, and/or one or more meningococcal

polypeptides.
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FTIR anal ysis of the particulates indicated that the

particul ates consisted of protein and silicone (data
woi078kmeem) and t hat about 85% of the 13vPnC i BCHUSRUA7/066959

to the AIPO4, wherein the remaining 15% was free (not

bound to AlPO4) 13vPnC in solution. In another

experinment conparing 13vPnC i mmunogeni ¢ conpositions

for mul atA%dc_iéMnbdﬂ h@%aﬂért I terdN ‘BEMsacwhtrialr I&Gh@ar{t h@nnclude any

fill ed t
AR S PR S iSRG Ve B Imrhuoloic
antargle hacteriay Wac&sesartshancl&cﬁn@n@tvmd;thhrAlteROto| A tsaecharide”, an

Syr’of%@ﬁcéﬁﬁﬁ’c}eed (ﬁe?sa}ccﬁﬁﬁ Fl 9 |I[§)S%ﬂa§4 G 7)lpo a-lgzlé§accharlde

Ihvention as forth herein, Is
noviePSY'or Hapratisaeehatids ERSEt alshvepsyviateral 9i'mﬁ¢%‘illgate and the like.

aggr egatih fe @Jrhd@ﬁa@‘éinﬁb&ﬁbht‘w ttféfln\}emmﬂ HaMe ©r more pneumococcal

SItI won such a§ sacchari g t;fot eén conj u%
n%) Sa%F i d?l’lﬁlIIIB q,]se?rp}mﬁ,] @8 gacc: neumon/ae
st r@pzttmeoeleajoly%@hmt lad&.s gnevaroNae reerotypgi oV d)bs'szfdaﬁande a s

208 erng;ug% ngero?g% lpgt g)/&l%gc%%h éJUSd féacso%ﬁnowye rLerotype 18C

i nfT uence geni'c conp
(e.Rplysaethedde, faoﬁce'@ur@mapmer@yp@g1 &Fap¢lmaccf@rld¢ cﬁaﬁepmumomae

| NtQEAGI OB ’pol%’a%@ﬁé?fdboﬂ S”B%fr@%é”s‘eﬂﬂzp@r PoBESseharide, a S.
tenperature, humd Ien%th of tinme between

narﬂma@f)w%S%rﬁu%%a@'ésaC@w a$, rP”éé’W?%(%Sf‘éﬂ%F&f‘d?’ Relytagcharide,
t hea |31v@n;mrm)n/ae Sse@bty@CBAdpdlylsaacifaﬁﬁéIUb as.i pieunivinzib serotype 7F

St abOl sa(t:c%%rlc?e é)n% ay§ é)ngUf%OI’llgel_f cgt?éee OsyalF UC%QF’(?G the

ion conp ered ine sol ution,
V\/ner einlm hertayuémeodlmalsisaa pma@chaanberutot@n gorjegatbtorbulation is a
7. 57-v§’ler§‘f)h£t?rﬁ$o%9$al ABFudre( ﬂbn@w&)ﬁnulatlon cowpnsmg a S. pneumoniae

pol ysacchari de-protein con ugates. In ot
enbEmtRent éJO'Yt"?F@h?J@Pfélak&'eﬁai’ 18- PRMtoe PAIVREPHTI®I o e PrEumoniae
f orsmptttﬂiel (324 pb|§se@:sma®|6e s:slejugerfeoatoc@ GRM@%W@@% alsn pneumonlae

t
ForiAineR O Sk eh eRgpm e & SRV cebBRUResd Proumonic
pep&aroiygp;aeh( Sﬁtﬁ@acdwrp@sortwgatad tpmaCRNhngIoarpemlde a S. pneumoniae

buf rétﬁLenféCfi ap&ﬁ{af &:JD @gleg ng a%gil\hﬂ% &{J}ngkﬂ‘ﬁb%r S'sn phaﬁnomae

surs'rea@r@nﬂ%n@olwag@haéﬁﬁ d@ﬁk‘;‘@@tpd 822 pEPtdaraypepde and a S.
Cer §rRluMoRES SstbiyBEL S pd&sec&%é Sniidb@t koaC CRM £ QBRbeHas

in a contai ner t.he
i nvent i dhegral f}j?tggrﬁﬂé@dmnés P&P%ﬁ%‘(@m@ﬁ p\mgeﬁomugate formulation
st aibi 4 i 1Bealeat Nna@Modogtdl | g6 8@ 3iPrdl) eiomuatigposarhprising a  S.

sorReE g seftlog AR GefHhafe BENAe L Rl ogentive, @ S
abotmeumoryae serotype £8t Rotvsacoharide WnMQé'ﬁﬁ fgRtGRMs: pUBEDtide, a S.

stl%'ui%onlbé‘ sE@tybaioly &Jv@%ﬂhﬁﬁ‘d&t &)nJJgB@d q@@'mgpﬁgﬁeptlde as.
fornmulation is Con'%) cont al her neans.

In
cerR’EFWO’&%éWO@%&éﬂ?B %’harf%ecqnh‘%tﬁ? DA ¢ Mar peeatice. a S.
t o gnelmond aérotype weC (pblyssemhlhabldb gofjuddtadies CREILE @dypeptide, a S.
g{)?fglr : seﬁ gé gerog/ge %Pgolysaacg al(;r]@erz Itc r%‘ n@a{teooI rrttgela gﬁﬁl%g&%e%ude, asS.
f orm@luarpnleﬁ seyotype 28k ngly@cgmrlﬂafcbr@umedstala Gi’Mso bdyieptide, a S.
Whe Rl 9105195 sBithE™ P@y%a@cr%ﬁ@e Qbn G t03a TRV, ARMNMeptide, a S.

.5, an al um num sa one or nore
polWﬁ@@’Wﬁ? ISEOIYPP ot BPIYPAER IR IER) 4PHYIatachiogh GiRMspr Polypeptide, a S.

enbadunBnbe st pk v pelydadtharise dbrﬂJ@géﬂ@ﬂtot ® GRM.9f Mp@bﬂld@n as.

whi En%urlnoﬁlgg sEzr%ty%le I6IACpoorI1y%aéchar|c§:e conPugated ch) %aélil\%w polypeptlde a S
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strept ococcal Coa peptidase (SCP) conposition
conprised in a siliconized container neans, the

WO 200k @ms3 on conprising a pH buffered sal i ne seCTIUB2INT/066959

wherein the buffer has a pKa of about 3.5 to about
6.5, an alumnumsalt and a streptococcal Cba
peptidase. In certain other enbodiments, the invention

i s gheupphiasl sédtype ﬁsrpalybaaichamevuahﬁbbtemw @Cw1§|douy§@m@e and a

i ndyced reC| itati
o oY ARG S e e By b 5 08B poweptice.
cont ai neﬂolyﬂma:handesraee preparad! &y standayd tgphhiguesgkra@wp it those skilled

buf |f1 &h& %rts algbln @xa‘?ﬁélé’t ﬂhgﬂ?p&ﬁ&r 8+ {l aE(l;'h%nQééf F@trfonﬁlﬁn th\%) léf’esent

of about 3 m num sa

merinYRjiien aereres pmsenhes h 3 dt 5.6 R, BiRdifetCs 19A, 19F

t headdnyﬁnéf' Q‘Fbph‘o%oéﬂufs%b@ﬁoﬁ/éb thfe@‘rma'écﬂlt deRtyg@tgrown in a soy-
opti mi nt i stalllt rcenta

an %ﬂsa Mg T Iaﬁ d(}cawgu%epc&ysacc'&pw%) %? ttéeanugﬁed through

rrememgrfdgatbrs p2dXifitationo ularfiltratibre dndr coldnat cloomagiaphsi Sanilarly,

> PRPHERE, pOR LB Ol 87 ST PbiEs  BitleaEbnddBls (o

a sur acta
al wtigosacchzaides) feom aaf- Nemwlﬂm Sigenfoqéccslszsh@ﬁ gooupt &i Ftreptogocceus,

Cerg%r@u;ﬁ BE % %’shgroh % (l:d?:ﬁusognd ﬁ‘so'uﬂ & SHRPhBIIAEY) and

prr@@mrﬂgchqqabp@cchar@pgéq; 9, taﬁt’\é 'menygiticisc ipozaligosaccharide (LOS) or
foyrpsatﬁﬁ@eaoch%rﬁeowhsw ar@ﬁﬁepe{i&?rfﬁﬂﬁtdllﬁlﬁ?llyn?é(ev*éﬁt léé@)@/pes or
I Nt er cnangea nean 0 r 0 . an
| i SR B B fimcaneoheliioconBeG e B L fhe ot
" aghree gaified nfolyshcahapddsy s@c tﬂear cheeviqally taetivatero (8. glg adee reniuatlve
a pe(n%s‘t oﬂ%(&?na?gltwéjggécpgr? MQ%@QeaC)Tn§ with Qﬁf?%ém t protein.

aggr egat i regation
( bu®nggoctiviaied. Q@ﬁ@é?@lu@()(ﬂ?'nghaﬂ@?s@( penacpteln comniegatad to a carrier

anobrbt%.notetgencng P@cﬂ@&ﬁh BYg IR BE RJdEe myaaﬂeﬁ@ﬁmyﬂé‘a@h capsular

stresses, 1nclu eat essure, itatio
ShaYeRGINaRLE S FOUMEAERA L e caEieg Areta 6RO TRl nto a single
et ddsage folmeuiatlonc  conpounds, silicon oil, denat ur ant s

aggl ;2:&1 kc%érae I gc?¥étﬂﬁ%f Iih%r;%gy%?&h%ndesaand subseogent qonjugatlon

conpuataatrier aprotemv(aeem PpiregpBcideowteit sajugrie)eare achieved by
( 7vERGantiondt mehris. Y&, %F%xé?ﬁ‘;ﬁéi TPE G:cH: NOOY, 8433172 and 4,902,506.

(13vPnQ) 7, a strept ococcal Cha peptl dase (SCP

[ mTunogecriﬂi'”ré?'rcl%Ir i A rPeigiRlva Prteins gl AER theaiteimsg non-
pr Qfeécigﬂgdnm&ﬂﬂ]méb@m’waﬁicbhpﬂno@f ah@gummye@tneoarotems should
i ncl udes

[ d .
f or?ﬁﬁ%?anL?qo 3%8d%r8 |CP’&|“%aé'°@ pr‘oc?ﬁiu‘g%sz n &Irq%gtlgulgl; embodiment of the
|y opesent meehtion, dHRiHoeis Lsatsas tie cBURBAGIIANTS As set forth
above, td?@\/l n(VW%LH ggnfb&i F!Ib %CJ[?& tBQ?f/Qﬁa'ﬁPl'@t 't%ﬁi M'&nheria

stabilize and i’nhi bit aggregation o |nnunogen|c
confpws isolagaesiTany ailiveas af kerunabackrsmt dettierng siRINCHY (3197) grown in

' nféa@@rﬂfﬁ@ dclag a9l §8hdt 'et(tYac@Baée@]Mbqgﬁnb@M%Q@P%ﬁeH q’rﬂ§u%h ultra-
shear forces, %altatlon i cone oi

i mfgtfaé'em @HE“O“&H%&H? eoﬁreCﬂ’& (PPacdr iWGEA5P e s skrgmatography.
t enpIRFretivelg, CFtNamag élpteparddeﬁgdnhbmfntly innEcb@hiézewith U.S. Patent No.

man r In certa n‘g I ents,.
ne PR FoRR T PP Eneddote o oPald o U S BRAMPE o o
surdlgcsudtalble for use as carrler protelns

In other embodiments, a carrier protein of the invention is an enzymatically

inactive streptococcal Cha peptidase (SCP) (e.g., one or more of the SCP variants
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A surfactant (or a surface-active agent) is generally
defined as (a) a nol ecul e or conpound conprising a

whywrophsd i c group or noiety and a |ipophilic PCT/US2007/066959

(hydrophobi c) group or noiety and/or (b) a nolecule,
substance or conpound that | owers or reduces surface
tension of a solution. As defined herein, a

" suddsamleantn’ LS. PHEnPERSEBE3,I D\VENPAtERt 6358055 MERldecid. ePatent
ogﬂégm d that | owers the surface tension of an

[ f'c conposition fornulation. A surfactant used

i n a forGthéraguitale ahrrieh @raieies ewtude rneetitaterh baderjal te@s such as

a”y rlﬁ:sf %Io%” #?%Xo%%méh%@é QB égﬁrf@?t%ﬁ LA in

I zes an an I nmmunogeni C

S ation
con'ﬁ@éﬂat'@fﬁh ORI S
t hee%ofb&(ﬁm{ ir@h AsBgdondRgs a@U&més% BRktelidlBule thebl®rane proteins such

V\%Sz%%{%ﬁ;rﬁg%graé%},\% %afe&é\ﬂp%}rv\%{sgﬁr?ﬁ%éﬁ?mn binding proteins,
polgr@ombm.e 65&(”1_0“‘59“7‘4 tsu)f6E) ,prqeih yAofPispAle Beumococcal adhesin

(OB LAY TR Y5500 9) ) s e e

nonmtywel sgch gg javehaml deihnle limpplehémerybaini (f&H), bovine serum
pol MRGRH Bea) QJr%@ﬁﬁ’ed(g‘P&EM%M@thﬁU@er@tﬁﬂ (PPD) can also be used as
hydr oxyst earate , Sol ut ol

pol‘iféri?yéfortﬁ}”sene 35 ricinol eate (Crem)phor EL(tm)),

soy | eCIAtftbr Bon;ptio afrere, cdp)emard@(ﬂydaad,‘ﬁaﬂ@e to the carrier protein, the
oct a %/h n%e T te%Ct adec r| eﬁ?genrl eesc’jtv% ct,to the amount
I ysoqyég A p8 %%&VP% %8f ecy m’r%nl um b'ie?ﬁ'ﬁ ue,

met ¢f eolyhaschar@eyirgyin cenjobate phwa oniiaty pbiegtigues pdlhgseriashsiques
(e. |9cludeoyrc%ﬂcen%?ﬁn?cﬁé?ﬁf‘é‘tlsr@t eop Qs Cpréﬁ?brt gﬂ%lh)tlon column
pepti d (e.qg., nur an;y peptide and dipepti

di n‘ﬁlrmt@@r?@yn@‘d qepth daien- 0i | emul si ons, mineral gels
(e.g. anlft@mufwmupiaoa@ﬁfoeammcésl wﬁf.&i ItIﬁB:M ael @hpounded to

r eg'ﬁfm%f AT SRR e Slebentiahes, FoimiBie of the
co n@lysad:qhemdegrolemmuga@st dfethg uréseoke invemt®n ccanolfe accomplished
DAY 1A o AOPGRIN o OBBPSI 0D, LY TY) AL fheboocea
prese ce ang sence OF t he surfactan

Al t @nivgates é‘l”}/be fﬁr%qj?tﬁ(éb’tﬂhﬁPhywlmllbm@ta@fa xehiglag Rrepaye the

( e. cﬁxnpos’lh&ﬂmEbe%l@QQIf's%Bh QEhibias tindhldeabet En‘ér A&LIINARY B water,

ﬂz%#p(egcg & Ippf\/Pl§ggpl erbbfq?%p& enal&l\\gplt 3qwc§ gglgetztﬁylene glycol)
antar@eiemoste)sblufmfs its ab| lity to reduce, inhibit or

%z{‘ }\| ﬁg%&ﬁ%@qﬁﬁ‘%@% tttgelqrﬁ J e’ﬁ%ﬂ%%ﬁ@ét?d t%‘?%%%t.&ﬁso\ﬂhmt?’stabmze

i s alistreptoeercalo Char paptidaseo (SCRYf immnagergje ngagnposition, wherein the

co r‘@@ﬁllétbﬁ@ §orﬁ;9rf§9 raI p?-?S{JfferdasaﬁWécﬁﬁtBﬁ rwﬂ'g?élﬁ‘ $he Hifrer has a pKa of
defi ned her ei “cont ai ner neans" of the present

" VR BA 1 REPIS 3HTaE GRS 1 StepleRocsALDaPeRifiash The Coa

us esbpti@ase Cig ﬁigﬁly conbééll’ serindi proteasddbRNGE’ exprédsBPERERS all B-
etc

comsGhb SRR o suditie A BunuS el Bt B BReSRirbe, the

f ormgleatideosequene thaoding @ Gratpd aig@tmnddlco@BS) Cb5a peptldase is 98%
d t .

20 A8 R Rfe SKATRLE en i RUARY A TERRRL (EA8) oo

gerapttaseaidiat 6 yoeghias SMaeEMents agfk dhe tvaRtigns an immunogenic

91 agRfoSifort ¥ dimd ffisutiol %éJE%H‘tbS) fShenffaE %%%t%l’:&)cu LHiRES a C5a
pi pes, bags, jars, vials, vial closures a

r ub‘k?@?'d%sf’diﬁ’ﬁé'i‘ogeﬂ (@@nkiggnon cap),
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anpoul es, syringes, syringe stoppers, syringe
pl ungers, rubber closures, plastic closures, glass

wek@suemwsy and the |i ke. A contai ner neans of PE¢BUS2007/066959

present invention is not limted by material of
manuf acture, and includes materials such as gl ass,
netals (e.qg., steel, stainless steel, alumnum efc.)

and pol yieng ﬁaﬁt.@nar érh@fdnmhaatdzsé peﬁﬂlc%Sé Qﬂeth§,|nvent|on is an
arti san

app?nééfrggtfcé’hf Wﬁ‘f‘”? ﬁi’e@g%%“?é?' (gja Pr%"éﬂ%se étg YN ’B%rS\Pé the SCP
ar evaoignts desreiers indih SeRatantst 95165581 9IS, Pbient BrB5%255 ®erW.8. Patent
as @W(ﬁﬁﬁcgaéh né)telaﬂca\ﬂ;\lk é%c} ne fA fé*erén%e} hﬁl é/r}%cﬁe?tséfecmc
Of cont ai her an re used t cont al n,

mi xemisidiepgnt, the §1§@n'$sé*d 'F ,ﬁt}ee@qvel Payepenic C%MN'IOE éorn@fa@ons of
an thaHBRERANs Qtonbmmoa@%@ @%ﬁ@&@édcblonlndéhbthﬂgembod|ment the

resegarcC I ocessli evel opne or nmuy
ariGPuE s EEPSRR ae? RIS Qe HieR: SRAEI Y Gt to render i

confpoisolyticaty inActde t(e.gnake U tREtaNty 6,080663; GB35 269 kbad 6@270,775)
for be found in
puﬁr%qﬁeﬁﬁ%%F ggﬁgémkpgﬁxﬁﬂ%ora g$§ equi pnent vendors
and manuf aempthleere@bgdlﬁwnbsthwnhwe@ﬂorsvaatdégctm detfpenutadiops which
( Li gimminizH v, VVBGiA d,s( \éééé pgléﬁtlﬁﬁnung hic Bt RisAR] wagr%sn the

(Frankl|n Lakes, Fi sher Scientitic Internationa

| ncormylafieps BWPrNPI)a p&hauff@,re@rﬁ"fm Hiytion wheyein fhg fudfer W@a pKa of
Thu@qout Bs toaelt 7.6y asuasdtaitanofa thepmgm@ﬁtzosm\pemm OIThe N.
and PRS2 o RIS BREES o ke pHE gl goaaing
confpames@Rh’ nd@tlﬁeﬂhaal QR 2f86ins gt meeuqhmatlorlaheubuaaucmu&o WO
?(9#?639&6 rR?%ﬁtSJﬁaud?]%PC&ﬁp‘ﬁéeﬁuen QSV%@QU@QS&/S%GQ International

fo at1on, manufacture, storage and

ad nﬁ’trh"%qt'pa{\ﬁ%woo@“/@%é&?%%ﬂa@marw' Anm'éatm\m PCT/US04/011901),
foréﬁdﬂ dlerriisnad fPublittibrNB NP 04/068608 Y |ﬁtbﬂ.lat.<£namppncat.on No.

ositiaon ai nst ysSi ca er ma
o1 e DBS0 o B0F Bcn aspat f@%:”Cﬂfaﬂsaﬁth'er'%h SERRL o 2 further
ef CerT_)bO_dtnhETy thd Swertiohds dieecsddatoi fointujatians thiahbptimize antigen stability
precip 0 e [
Peqald bpa el g 2 CALERGATRAP 0BT RAFL AEIOY (of = M
of mﬁgng/t,lﬁfmﬁ(@@emp@mcm@g] the dermaiiatipng pmprise a pH buffered saline

CONdAtBR Wik &8 %@b%@%@@a(&(aﬂof ab’é)ufSB bit6 @BbaeMs5, a surfactant, an
cont ai ner formul ati ons of the

oV
o GRS 00 B ZB e 2B BPEY vsel ur 1

st abi | i ZAlngatehtie Bmimynblpatior(si céed harein are hereby incorporated by
poI &gﬁ@ arlde protein conjugate, a protein or

polypep I'de antigen) against the silicon oil induced

preci pitation and precipitation described above. For
exagpl e Exggpl@%ndi ng U S. Application No. 60/795, 098,

filed April specifically incorpaorated herejn

by refer @ﬁé%'ovv@a§é?mw%%ar€ [farrisg ﬁi‘té’éﬁﬂus&‘?d%ﬁ’ teGhGHSy Whick are
CONpelisinbive B8 fadtitd e tiyse SesKilEN el arl(; Qit:epl Wwher@utherwise described
g?géggrs 'Iéhed cﬁwu?qué:xll%m‘?) e%'agerg%r?%en?ehd%gr |IdJé ?tlv%ﬁ)u ge ang should
surrfchbe adrstrued inlagy wenaslimiting tre aespemf thissintestion. he

silicon oil induced aggregghQR Lof these i munogenic
conpositions. C. ADJUVANTS AND PHARMACEUTI CAL

CARRI ERIMMXEP GHNIATORM U ATNG QPP REFING 80 o Ekr0D 5% THREENT80

| mrunogeni ¢ sFREDSAS AN PREV/ERT A&éwedAﬁ%ﬁ@Hrn@wmo&mt her
fornmul ated with an ag{guvant adj uvant is

subst anc-l-@etqﬁ’g'lsacé?ﬁﬁréﬂ? gtephc‘é)njugate used in this example was a thirteen-
valent pneumococcal polysaccharide conjugate (13vPnC) comprising capsular
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I mmune response when adm ni stered together wth an
i mmunogen or antigen. A nunber of cytokines or

wo sophicshes have been shown to have i nmune noORCH/HS2007066959

activity, and thus may be used as adjuvants,
including, but not Iimted to, the interleukins 1-a,
1-b, 2, 4,5, 6, 7, 8, 10, 12 (see, e.g., US

P?t M%a&\ghtarlc%s?r%ﬁn 3-2077)3umdﬁae §e4®ty;§& 4, @5 9\ﬂ-718@n1bF184 apdi, 3, 5,
I'ts n ns er er ons-
gr 2l %'? - %r%ﬂ?ﬂa&g""bﬁ o\?ﬁiestfqnmgﬁtg{i tﬂgeggﬂﬁor The capsular

( G\@Eac@eadeservege prepargd bPataedﬂrd Mexhnifudsiodd o tnse LAEQ in the

Access t
FoTE S PR o PEERRRISE O By B0 i P
( G(IBF‘}'U”‘ aig in¢iedyal polysarsbarisiep svere dhesr U fée@rﬁfﬁo'@r( CFEP(F)fUQatlon

St ' ;ﬁrbcumah&’f ﬁﬂ&éJM@élbﬁ U§€J U'col'uﬁ‘mt mrﬁomélé@ pHyON | MR UQRrified
inclu

Ki
s s ot cariied o Kol et plhpaccharic
an \mhj sapamtelws@wgbmde@bmgmarmemm@n t@bpmasﬁycoéorwgate and
co atl on includes, wthout
I | m Q& %tol\ﬂ?ﬂ"?qq%és(agg&@glcy at ed m)nophosphor yl
lipid AThe:cﬂth@al a4tination oh thenmlysaoghiatidesi anddkaegedupeidcaniygation
U. So that&hbr &'@tewf‘w@r@%cﬂ%@ed Wb&ﬂeht%ngl%&mé (e.g., see U S. Patent

i ncor pora ed Al so suitab OI‘ use
adj W &ft’s: %ﬁ@ng;?rﬂoﬁé% c @R'}Aigd V)Ay%maa@éd NC) r?851t%§ﬂ variant
gI uzces aixbuﬂpofphmmlatt@qrc BRI élm(ﬁ%)s of @orﬂz@bammmv@ﬁhthena

reof, which ar. from
P GRS BT A7 MEiAPURTer otk Dein. CRMe
St ait egrifledtteotgtNoaltradiltratid3 aBib@niuwhé wfatel [sedigtagtyy and ion-exchange
i nc y reference. One such AGP is 2-[(R) -3-
Tet&%ﬁ%g% @P}gxyt et radecanoyl am no] et hyl
2- Deoxy -4 @nHgRIOIN OXRsrIBes[deRyribgd below were performed by mixing the

tet mﬁlﬁ@%%@syw bﬁéiecﬁamaaéd artskaR)Ab3- stpeé.ﬁ@@k?weydhoaf the
yt et radecan am no n@l}g ucopyr anosi de

|1 S
A1 SORRGHANR sy g His e reespises 6 lghissgttering
adJ Myssitenchts off Abl AtHd 369 @@teaqmumam @oltd IndS Rallerton, CA).

O L0 % O o P YRR o vor

s al then ¢amhpangd tosistandasl cavierdnd wpoltydl aoxitidenicigd (g m

123/ squarte. CEY R e Do) Snge PGt b Uk SEF were

pl uruoetiaseivdry BDsBiosviemaesy (F ratikire pakes eJ) kldldaedorosmcate vials (VWR

Bor'ﬁ%eedléa%m S@O %rrb Q\ﬁtn 'Isetﬂlgﬁgaﬂ?eoséfogﬁjrjeso We déﬂpu%%gi from VWR™

eni cs escri be
Pat Wﬁst Noest&, 687, Bé@sorwte @A (Needréradh ywais rpuchpsadafrend JJy Baker

t
| Sl oo Hle e R AR ROF BN O b IR S B 5
L| nnde¥RCl (RN atPE 5-8ustral i a), described in U.S.
Pat ent Nthe @vﬁﬁé v;’a%%mw&@@wioemqaﬂat V&@rﬁ@)uétoﬁfféent surfactant

bacterial |ipopolysacchar i hy
pol Wa%'ltf@B?ﬂSdéwe@h%ﬁp 4908t 88%{91 %Bi 4) % Ocrie Ayeighkyplyne) as
CpGolBaist fo. d5b)o s%lm&’@%@rﬂﬁm Nac) Quaggﬁd&ﬂt@ a oMaijiedh PV@X@%‘F&%Q}Seaker

| ncor or at ed referen % ESl nt er cek
edR&féPrm'\A)S“CCH‘é‘EecW §] @”?'HO@?P R Py %’?ﬂth?\ﬂ%vp”c The
1 2r9\6| dondedratior] oBé’&hGS%Aoty@ @RfugHe SIS 4.9XigMmL( @I&ept &b’r safotype

7. 06y 2T e e 3L o oo 5PhO RERISHGR s sl ep AR mo e

Pubdepartsd glﬁ\sdsl\bas mgiﬁéﬂﬁfﬁi@%mmﬂw WBeQB/OMQZ)f&E)|1% 0.005%, 0.01%
t . : .

acl VTR Toirn B P Ehe BT REShe, L BB RS piongr sontor

and nmut ants
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t hereof, including those described in published
I nternational Patent Application nunber WO 00/ 18434

W@ dvenzions t he glutam c acid at am no aci d posiRPCDOSAY7/066959

is replaced by another am no acid (other than aspartic
acid), preferably a histidine). Simlar CT toxins or
mut ants are descri bed in published |International

Pat mtedARBLIE 2101 22N mbrew}n@%m&&&smmgr m\p Sﬁlﬁsequently

i sol eucine at amino acid position 16 Is repla

anol-FreMLe0Ha36n Selbien was fH'éP Iy P sRRAT8Ee H"—c%?d'iﬁYﬁé{‘ ﬁXFTM glass

W tsﬁlnﬁjkewftlﬁ?W4a923@%9tst@ﬁpefsh@tﬁMedlﬂa Priar@BdduBcak GyGtems; Franklin
PoOS her am no

itio
DariaeS Qi s BenaehR8Rd B8 Fooud i sligep o o) for 100
anotidues atand ros°aci d) . (1 her CT toxins are described in
ng)lolggggtg %%e%egr%ﬁ { ews;aura tlnes;nECtAHpldét%art]ogosglgpvumﬁat ¥D13anC
25 fosnutaed mdm:lalbspnem@‘tmmen%fﬁﬂ @., &00%), wauid begin arecmmatrmg out of
aCI s%lut|8n gtﬁ%rt%ﬁqn ﬁ&te??‘[ g-%°¢ Pﬁ;%%tle Ia@%tlon Vi aepﬂ r(PZé)g{a\ABrbital
S are inserted a osi tions

andsrfa@r Ihreogteast.ahe 1@vﬂn§?d|f¢mwta$ed ereOmﬁ&nDrﬁﬁ@&(cmOdM% or 0.05%
COMRQAsI g r

e e e A L
ac C@p\(lgwp Si9pg PY rprgcplpltapqan & @ﬁﬁb@m}eﬁ'ﬁus thig data demonstrated that

phahgagribh Gl d Yursssipt @R, eT\ﬁ’éeln“%m td %nsﬁtﬁﬁddoﬁeﬁf@tcgﬁposmon
water for in eCtlon Sterl e isotonic saline or

bi JP@@'%'QP epiiAFEeY the?ﬁé"'i@!éﬁ %%@Hﬁ?geal@ﬁp@?@?'tf?”
conj uqatﬁeee@ﬁdlﬁébnny @xﬁérfﬂnédﬂmﬂﬂﬁ@a@SPm Efur{ﬁe)(%nﬂ\dhfeb that the

h I
S eep & AUTE: it B pfbar TR Do Py osL B aioe. he
Car t3venC. ils tmmteewmimént dhd m&dﬂm@ewamgorrauidtealWlthsaIidV\elt‘[tost 0.05%
ST RALER 50 ueRoRb 5o ARLUCRIARLIN A1l was oo
ageznst ®jlovend. &5ﬁ’e stlink (1 5@ oriyh NaiCh \easmddedadm nnestlheaPylew® glass
to &‘éﬂ@rf‘?ou%e@:gg%ro b E\E&rngte E&ﬁ' zfcpal %Snﬁ%ﬂpét%nré ?rlfl\?) and the

carrirer 1S evl nt to those s e art

wi | 13vBepenat ai i9t3l axoljnep af 5088k t e r1gvine 6‘?”““'6‘“0” W'th 0.05%
adnTWHe%“S@tv!/a%rbred:a‘Péd EXRNIRNE 0. B¥CEfHhE M5 %maﬁadﬁi\)&a@é‘dded to a
present in_the inmunogeni c conmpositi on fornulation are

pr eXer litgf | ReX® colashi dapkest AMPYVeg eivs SAnaM usyseiRate npuftsr (final

di SRAESIAHAY SIS 0. OE%pT et ahiake b Bﬁbs at a total volume of 500
preservatives and t |ike are optimzed to determ ne

t heMbedpe figd ﬁB'I‘C&PV@iW”fOé AR $aretura cantigaisen ther Yt raly formulations

rechdy ent g/mLd(except ROMBIotGIEBBC twhich Emmlseﬁg/mi_ The 500 mL
preservat | ves | nclude chl orobutanol, potas

sorpEpYAtioss WaTENORITENIZEN iYig 8" Ote"/%%tp'd'%pm%eﬁ'ﬁ% at@zﬂOpéP’B (2-8°C)

thefopﬂzoahmntes ehddmagRRizAtlonhrocdby 684ted an RIREHOY intedfabe (with air
ra@g} orophenol . Exanples of stabilizing ingredients
nc &Skasam no aci ds, sucrose, gelatin, phenol red,

I\I— Z am née stabnlt;/pofttae;sBmﬂtlﬁdﬁopmoatphatiib,(Thlaeﬂ per without (Table 1)

! acé.gf’s%%wegnm{%% )égsaetsged é\!&?‘ aq\yvj) %gumrﬁe(pef\rlog a‘ﬁs(%l{ow.sn Samples
enbodi ment’s, an I mmunogeni ¢ conposition fornulation 1s

pr e@er3e dnlf) overercavhavied tat zerp othirty anH mmusdrbp-émr%y minutegefrom the
forima andf@65°)§>‘fﬁﬁé9hﬁso 'fdrﬁlHl'aE?'énst eg ﬁ[? fos AGE QRRLS 1: 2 in protein

tab ets capsu es, enteric-coa lets or capsu
or @'UWO@W@M@I 360 PR, dilens GQ@ﬁuN@géwﬁé’:Oboﬁi\%@am%@wter Inc.;

f or b add, NS J%Ythéla?ﬂgémviﬁleall fibeRsBrofRLs lof Md e8VHANe: were
suspen5|ons solutions, efrulsions in oily or aqueous

vehisspyes S%E@@g1 o[hap Array® 360 system.
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I mpl ant abl e sust ai ned-rel ease or bi odegradabl e
The i nmunogeni ¢ conpositions of the

f or nul

W@e@3aeneesd nvent i on,
t he conventi onal,

adj uva

ati ons.

nts, or

ar

ot her

e not

in

buf f ers,

limted by the selRCI/USI0D066959
physi ol ogi cal |y acceptable carriers,

di l uents and exci pients such as sol vents,
i ngredi ents usef ul

phar mac eugtis §miwnnﬁ eaaeat ih@féS\Né?sfa §.§mf.dayip@é‘crééeéwérmgauc.ty of the

above.

The

repar at i

;

n of

hese phar mac

ac cBREHSEYBRPPYEEGaRWes f fPmipice WHIGY
conmmneﬁﬁas duay islygifiedqoaly apwe\aatr eth@lTB\lrFBmI mnmmattoyi comprising 0.05%

|
vvlt :Ehe”tE

Ho* Bl 150

C

d%n(h)o&\ég%l orég ﬁtC %rlﬁct e!!I S

B8

utica

tic
r

e mbadigerdeity shroaghpat thes medtoar adigerpcigtassay. conj ugat e

formul ati on of the invention conprises one or

pneuno

pol ysacchari des.

coccal

pol ysacc

hari des.

nore

I n other enbodi ments,
pol ysacchari de- protei n conj U§BtE! f or mul ati on of the

| nvent | e RTALSAES BIPNE FoRMIIATES WRTATARE AERLT TwEEN™80

In yet other enbodi nents,

a

EFH%%’EW% eyathm the two

B in the

a

pol ysapRpatiiifioRt PveédBoconj ugat e foﬁﬁ@ﬂrﬁ,‘t\lvﬂﬁ‘o%"/ Rifeenso
nvent [Adfiyehieif; Aﬂltﬁaﬁcﬁm ref meni ﬂrﬂﬁ@ﬁﬁ@hntlgemclty Antigenicity
pronear ¢ inmptes €30 minptess (|20 iingtedper | Senatypedj OmEimites, | 80 min 120 min
Dol YsaréBag/mtdept-Digsnin | @engirgat ¢ f dr mil st wgdml |oF.0 gdiel | 5.2 ug/ml
nvent | 46 ugohpr4 sesmla | ddngimiat i jon 3of |[deughm! [nF eg/ml | 5.2 pg/ml
Jﬂ@ﬂﬁD:@@gﬂh'3di®§§gb§éﬂhg@ﬁ, ane 4or |rfot @/mineiy Iclc 812 pg/ml
Dol Ypep8idgrl | oheuginl mM3ewst i ept 0odocdad.6 pg/ml | 3.6 pg/ml | 3.7 ug/m
Dolosar¢hag/mies3.8 el ¢rl.3nwime [Stir eph odock@/m! | 5.4 ug/ml | 5.6 ug/ml
hol6Bpeptoiod@sn | oifeughnl froMegmeni ngo6®cdap.6 ug/mi[10.6 ug/mi| 10.5 ug/m
polFsaré¢hag/mies34 ard/ orl.Oggenl ¢r |norfe nMerd wdogoeze/m! | 5.3 ug/ml
Dol%Ypepb.bdesl At defming@.shemeilnaf t 8y . [téreud/rer|md.1 ug/ml | 6.2 ng/ml
' pokyshacehgimi des4 igming&0tughod |i ncl e |BR/ugamit |i $umi/rol | 8.3 ng/ml
sactthal b.aeg/ml enehig/ion 1&ngingeni |c 1861 t|)6.Z.grmigrd. yugisleld 6.2 ug/m
n19he| b.Aangmol ot w/mnd 119agimer i al _\AcdiGfeuganit|s6.8 ug/ml | 6.8 ug/ml
n¢drud| g ug/but igrhi iotdedntl ¢, |a 195adohtud/le"6.2 @ml | 6.0 ug/ml
' 0RPSFY OB &6 et d238';,tg/ral 190lugsaccharade”]|,5.2ug/ml | 5.2 pg/ml | 5.2 ug/ml
"li posaccharide”, “li po-oligosaccharide (LOS)", a

"1ipop
"glyco

OISR e LS B OME

conj ugat e

ﬂﬁt}’]]araiegted f

one

parti

?tability against

enboeh afessr fafes hie thisvexperinognt, a 460 mtemyPnﬁmomposition (4.4 pg/mL
p”%‘?‘&%%%qab zf’%' é’&aﬁCB\?fMd%c a1f9‘2\ %ﬁzspﬂﬁ&g%g.! serotype 6B,
e 0 S. Potype o=

seroty sacchari de, pneunoni ae s
pol @gﬁtemwa@ebuffar 350 piﬂ\él!}lﬁf@hﬁ@ib%ém/'ylaé\lw was added to three

po'?’fﬁ)anql?ﬁl tgﬁles%orﬁprlé?ﬁbeéiﬂ@m@% @§f%toV9@5%4TweenTM80 The three
pol ysacchar S. pneunoni ae’ serotype 1
pol W@édwmthaévoréexsd fqﬁﬁerémwu@é %érc‘dtowevqtgxer (Vortex-Genie® 2;

pol S’cﬁé}ﬁlﬁ@ﬁ‘lﬁhs‘iﬁes ﬁ‘icSBoﬁ’é?ﬁH TR A8 aﬁ%‘rﬁbbﬁ@%t&%e was created at the
pol ysaccharid eunoni ae seroty

pol fyéﬁ@ﬁfﬁaﬁpp%éetgngs Agﬁetll]wr{plg%tegép&pyﬁle samples were taken from

pol ezAaRiRl dilted asz RRS/ATEE0 PRISEIIMSNP@n® the antigenicity of the
pol ysacchari de, a neunoni ae_serotype 6A

pol PEERLSRIPYRRS, aséaygd OE RBANTEHP 480 SBYR ype 7F

pol ysac azaeehl PaMk 2 bslow Pthe UBEFHGERME@4Aed Witkbul $heen™80 (0.0%)
saccharl de. rtain enbodi nents

ln. c a
pol fgaef&r?é{?raa% P8t egﬁ‘rFr%a&ﬁJ 1 EGW'Wn?ﬁeét OgRxing grhe 13vPnC
7 Viatreuldte@WENION €3 T@ bn e B0 hatd@t €créade F?néz)ngémdsnywd;rajngdmm 2-10%

corpraverfaXLrANST soryBEptE0ss BealiR g gktosse

antigenicity ranging from 0-8% (average 3%). Thus, the data presented in Table 2
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serotype 6B pol ysaccharide conjugated to a CRML97
pol ypeptide, a S. pneunoni ae serotype 9V

w@oloyszmsehar i de conjugated to a CRML97 pol ypepe¢TES2087/066959

S. pneunoni ae serotype 14 pol ysacchari de conjugated to
a CRML97 pol ypeptide, a S. pneunoni ae serotype 18C
pol ysaccharide conjugated to a CRML97 pol ypeptide, a

S. MERRE areat&ﬁé abyRe a&rﬁma@hmﬂﬁ@.nﬂr lo®e % enb Be@At Bleen™80
to a CRI_\/llg?%rﬁ %la(?? t| de and ? neunoni ae serot(%(g)
23PV§IBIS{PaEEM ! g %do?ﬁﬁl&éﬁféf‘@f Yees: il e o Qg ulated

I n i6efd adsBndRidnemweendgoli nents, a pol ysaccharl de protein
conjugate formulation is a 13-val ent pneunococcal

conj ugate (13vPnC) formulation conprising a S.

pneunoni ae serotype 4 pol ysdestei de conjugated to a

CRML97 poly i
pol ysaccharlgge‘i"c':%% %%5&%%%%@8 %%gﬁ e
S. pheunoAndigenisiy 6&9%“@%}; Hgsé@q/l:raﬂg@eﬂ%w 99%3 0
a lcpygrthpe 1§6’é86t orte r?tgb &,é Soé)Péf “_i, rtex
go YPaqC L 08t 'élé%ﬂﬁf"h,éﬁﬁ/rﬂ oML PAT7 YT 48 hg/imt:
Co A W DA i R ﬁ'p /HL E‘Fugzﬁrﬂ'_' hﬁ'.ﬂﬁb/ﬁmﬁ,z
ol IV 75.5']J,Ldllmx G IS | 58 agrmiP I P50 RO} BB Gg/ht ]
g y d‘s“"*%.‘z% /mt ' 2535 o/t [32 il P33 Xdmit b%‘ﬁg/mﬂ
- PTEEHTOT, AT o A | Bte il 6 %W%mg/lﬁt & Fugml] #8 g/t
tol N V- 7@.7514/@( S WS [16% wm Pl B IS BE 2 25/ %H Sugml
PO YIS A T T U it O 3 S L 5.4 /L |80 wigriL P52 Y b%ug(mE
S. PO gt [ il ] S P | et /L 5.6 taAn e BB Gg/mL
a I Vo' Peisi TP Fugintt 1573ty 'y 74 tg/m T 6.8 ugiml
POl YSaEC T U T 954 L}é%Lﬂ%é‘}LQ/nﬂ_ Syl A5 ddmit't 25 et
S. S0 N T A T XN "é’é‘ugﬂhﬂ 56 coml P gLy ©
a v g¢ ’H!si’,té)ﬁv‘ﬂ‘ 13611/t %f"?ﬁﬁ_ - J,é;ﬁnf’ 5 2ng/ml | 51 ug/iml
/m

pol ysagehptid :2.435?‘& /i 3.3 g7l 375 ddimit b..h“ﬁ%/ﬁ‘n'“

a S prretiyom P |yaabu|a|| c— conjuya ed
to a CRML97 pol ypeptide. Pol ysaccharides are prepared
by standard techni ques kno¥AMBLEZhose skilled in the

art. For exapphfuLatiBRs é@ﬁﬁr&lélﬁé SQQ&MM@@EILQ@%@H
forth |nthe resent inventiaqn are@g%are from

ser ot ypes 1PREYENT AGGREGATION RF SEREPTO CSAREPHRASE 19

19F and 123 Etr@rﬁto&icbﬁ [5agepiiase BER)TUBBY &cthis WamhBle lvad @R pressed
Isﬁ;a%dy[gjﬁlg%}ds asg]lfoﬂswsC Cﬂhe S@va%%s&gren?e% r%%r}wrigaggy{emﬁoﬁoéihusing an
cemrablﬁwamdmle Eveleinpi tSéandand, fernentationi protogels oar Eamd/i using

col MaIQQE%ﬁﬁ&%é’cﬁuw anPisMbdeffidn! celﬁl%@ NeRERFGR. Recomblnant

pol ysacchari ( one or nore polysacchari de .
ol %‘B%éo@éwwe@gm f“?%ﬁ@'taal%frﬁ@wmcmthq;c Iyease @wg@@uon % 60%

su C(ap;gbfamate& ;8M§ amma.omcsmaate Whoe! @thngSIbF ePLOBOGEUThe saturated

tr t d
e AR 488 AT QG iy e (e ey Aot BRI LTT] Sepharose
Ilﬂwdmphwsautemahordeolgmﬁ)s) Bmundilrpatepmwssadbémreim@ with 1 M

(Lo sQﬁa‘?@%ﬁmﬂA fﬁsoc@* ;9111 '7'%' G&L Lzé(traft&i %‘M@gu%ﬁl&?%oo%g\él?ﬁﬁss

or serogroups, usin
koAt o ThA@UETeckReaMbNAR {SEB eﬁQP Wﬁﬁ@'lwaqé kG t Eymo/mL with PBS,

pol maqqaarpbge%a tmb@grweas.dvas mt@rab Lém@@telna&bﬁﬁi f6IRWAd by a final

Vi m na i on acchari des
capé\tbﬁﬁ@ géép@gg rsfﬁﬁ' ityep Stf’ ng’éﬁ”} ggcér otein. Once
acti vat emte peaiEa SGRHEE! 1@y alay sindbaiulale with G epik ivedny 80 or

COh*glg d?ebgh??é{}?é{) 'erhf) r"?f"é{{%b\%f{?s g%@ﬁt@glﬁg%lbgﬁer a pw 6.0,

10 mM phosphate buffer at pH 7.0, 10 mM phosphate buffer at 7.4 or 10 mM Tris

%)

=

i

—
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pol ysaccharide is conjugated to the sane carrier
protein) and fornulated into a single dosage

wo o200t @63 on. The chemical activati on of the PCT/US2007/066959

pol ysacchari des and subsequent conjugation to the
carrier protein (i.e., a polysaccharide-protein
conjugate) are achieved by conventional neans. See,

f Orbtﬁféﬁﬁfﬁh-ﬂ’ 5 YhPfillctad %Hard}@BD Fﬁ/p@l?@@ﬁm‘]syﬁ&%sﬂr ,T%)gyrﬁlgés were
Carrier Er oteins ar e%r{gr efera %arpr ot el ns

nonPEHRPESLPIY 3 Gtz gk s A gcngml@nlaﬁ 386 cpm for two

s uf ddye ardthe BOFUSTOte RINAN (EMErbiion. defédm e by Pledh@lified LeWGHseay.

be anenghl e to st ard,conju at i.o rocedur a
partlcu?%r e%%odlﬁg%t{ogltﬂ%MQYes |nveH?adﬁen%§Wﬁ5?Nmm
| s fosmdated witih@ween™8Cer Fcpreaarepla af@Rm&da)(s\Memh orbital shaker, the

FinS t

di % hgc}rm'ggﬁegxﬁ tnh%um\{)e%g{?o F}gjran 1C§%%>mgf$s§ratefd Y éghlﬂgani)gecrease
Cor (praeberester itham 80%phirhéei CBt eericant@ror [eaelY )of ghowmffers tested.
CasAM U B LA ANGI & O bnc B br BSRA TWELN D 10 FREER putfer

etpurl |edt rou tratlon amoni um
einpiIatigns, oxior &m elnmlaé%é:ﬁaﬁ@%omﬁalos’r@wgfpamdays completely

A' tigRipiRd tNEb P IcQBMh%E V\}a§ oBéé?%ﬁﬁ‘ﬁld as&onbl nant | y ' n
accordance with

hereby i ﬁeoﬁt%ageaﬁé%r"wf iner %@Fe’/ﬁwsen“‘&%@ro%f’/ﬁﬁ@rﬁwﬁhan was also

t OXAsESsed 8 281G Bncs BT ARl BighORedks GInd SiXCRESKs EFesPEEEN (Hata not
In other enbodi ments, a carrier_protein of the

i NVERYbN Br'%f'Yaﬁheen%?ﬁn@PP o4 WPS TRERuated "b?&“@ﬁtsa%’@é%\lbuﬁef or
%%r@eﬂtat&aﬂ@r ESORw: SudinateasiffeO(5 rAMI §H 610) bshoSSHAte buffer (15

vari ant sde S Pa 951 . 653, U.

rarf 8Y 528 HBE% bt g (I Biepply 8975)Thea5§a&e"tv of the
sui $cat¥rrﬁe@amso fefmyktohSwa® dsBBlet B¢ sizeakdllisichtigRLC, modified Lowry
acte k.toxins uch PT teEan s toxoid, pertus

t oxB proe}’{bﬁ%ﬁﬁé{at” NGING IR péeféﬁat'o&es'glwafsé’gs?rﬁed in this
I ntséll]dyathiaDIIhaISGPaTmTMAp Mrmmtlortsr(ln\,m@ﬂﬂﬁfés &@Eeléqm ;ﬂbtely stable
col | and,_exot A fron1

corligee e SHE bRt a8 SBIOi TP I, REHSTEH Sgveeke.
outrespettivey).ane conpl ex ¢ (OWQ), porlns transferrln

bi ndi ng proteins, pneunolysin, pneunococcal surface
protein A (PspA), pneunococcal adhesin protein (PsaA),

or Haenophilus influenzae F*8MBEES D, can al so be used.

a hermnm@mts‘e oﬁSﬁQ&bnﬁ'&n@&hﬂNH& nEArlrsedmmEfsﬂAbmebF 13VPNC
henmocyani n ( V|n§ serzn1a bum n

SA). or _ . _
bar it BRI, B30 0t neeetinl oy BEHC dmmunogenic
aI S@)n’(pﬁsmmscbraﬁ;pltetw ranéor pygndgaitaaisvheAffillet incemjy tigadd ©@inglefdose)

{ neB R RlooR®] BT BRCHRS s oE Blesh Sy rfal with Dow

( entoroingd medidal grade &Ct 3G00silichre anmd taipedfwith West 4432/50 latex free

p°' %(?ﬁ);éﬁs @%%6@28{1 (‘:;z ﬁiﬁ%@é\}@ea& ?%2u52§e‘5 By¥RdcSEdpr&e Bromobuty!

ues |1 nc
corﬁlem[t Wéetst BindrahiaeefutiCdl® altioromile ofpAelr dn thess experiments, the 13vPnC was

pr %Lﬂ&?%t?{% irin rﬁll/lustu Hate %%h%ng” dua?%r ﬁ?@lyandaﬁlgg@ ml of S.

dept ter t gl'ycoconju
ar eOfwumpfliB@@IeIrOtYh@%ﬂm e, Sopolnddd 18 0186 r190] A9feanthe3F and 8.8

m%ﬁg?f‘gﬁ ﬁg%%gﬁ/bé's%%tﬁ;e ﬁe\/\ﬂﬁ eac‘r%ntlvnﬁd'b‘l’%qﬁén‘?d?mL aluminum
phosphate as an adjuvant. It was observed that, in the absence of AIPO,, the

13vPnC particulates were readily observable, whereas, in the presence of AIPO,, the
13vPnC particulates were significantly diminished and more difficult to detect.
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pol ysacchari de-protei n conjugates of the present
i nvention can be acconplished using art-recogni zed

WOoreionoeisss For i nstance, the 13 individual pneur@rUSWAT066959

conj ugates can be formulated with a physiol ogically
acceptabl e vehicle to prepare the conposition.
Exanpl es of such vehicles include, but are not Iimted

to, wat ek thebprbdank eﬁbrﬁ@éweene%lfm{tanérear@ c|osg}ey@cﬁrfp&1ents (ie.

dex&%gﬁ% ﬁq%%:o{gﬁrg e rgetdﬁg)lr 8'?\“&%&’% ﬁ(?rgélco't)é Were inducing or

i nveantribotmgits 1avarébmeemtuta¢e foonatiohaf h@mt&hﬁrmaed} telstedicommprised
a s 0 e S ! en

o AR S25541 SRR PR S, PTMIEIET e o, g e
bufi‘rt@QPQGS '§éﬂd| Reladlel ¢ tietmnsiliconigedi ysingrRithpluthe diubgasr darpiecess.

of ARAIbeBprecdR ABRGhi-Btiomis ﬁ‘io%o%ﬁ‘&k@%ﬁd ?@Qeé‘% to 60 pg/cm2 of
strept ococcal Cba pepti dase. dase is a

hi geﬁ'mneawer%aces@rth%%owbtv@ﬁg ookt pf%e%rs@%wm resulted

acrinsso & $0d3ug/c§h$27@f| dicbfe St the RUSERE khe( fRorer. Based on theoretical
str ept pcocca exa

Groozp? A B, Cand G . For % t he
nucteStatioRs. §E?ﬂ§éﬁ & H}?c%’H??Fgarﬁaéf@ﬁﬁt%p@t'F &Mt edlathe product
(GBS)theC@amgemugg@ﬁeg thait B3hd Hewdriapallat @robé‘t% HetledeR 4.5 €29 ug

e e R e RS A

| nvmlhrua)ls an i nmunogeni ¢ conposi t| on agai nst
fect d b
2" pabe HHEE iR R S ed s FleER) AT ‘Dl SRRIkE foaten
pario. 00 8846@68)0 diheenPnC ava€Sarmpiegxd ldé'osreMoa‘uctthe buffer containing
0 t |

oG BNt 8R4 SIANBRS, BRborl o838k s 3O QAR ana 257

desandlac)&dg/mhofw $net|¥?ao:eaﬁt sefotgie168, G6B anywBhourdtzemtg/ml aluminum
g 1Ssrc W géy r%% Bed (D5 fhp ué%ﬁn%té %E@F&Jn‘té’nﬂ#g{ %f.85%

| ncor por at g@ herein re erence). n anot speci
enbeltmedd 4 el SSPouzEwnian selotyPadY el 4i Prfindhei. 44, 18C, 19A,
CO%SA@%# Ly é“é'@%lo&ss nebrh&mé&&,ﬁﬁtg o8B! Wit J%ﬁ’d”@/ﬁhout 0.25
froma B str gt ococC I n anot enbo
them@thbu?iUfB'nE"[“r epesphaleci MuValeetudhcrIeHEeNBR eFEOPE 6B was

genﬁﬁm&aﬁédj )’(5 an\/Iatsﬁ‘(g:n{a% rbﬁf?é}eéoritélnlﬁ’gﬁ Qi@&% YNéCﬂalvdltMout aluminum
i nacti ve tents

55, 255
anoPr@S@*P(.tP 7*7'“5)a ﬁ?ﬂfel“éat'QRp?fe%e'ép/% t%\ %"@E'aﬁb;t*l?artﬂta' saccharide
pr ododtéhtiatiorkof 1 3vPnt formbtidiRr enbodi ment, the
[ nvlﬁgﬁi an is directed to fornul ati ons whi ch stabilize
a N ngitidis 2086 protein i mmunogenic
conposi tTihermyPrene il 3vPnRevere fombilated @s sleswipd alswe sanolk35 ml of a
buf | f r

%‘anefQ r@ﬁdébﬁ‘%aégédgd t(S;Q gle\Q’P%;o‘jh%% %e@% tfg H?ﬁéac% B ne®
rreant@ tthelicon2086 npraos esompoménds Nistedeini hefile isdiwere2@dded. The
eLc
reggelﬁ%aeg%eu@@% Gdpy pchl hebCLahdb SER R8RS swirec
seeOVIeF'i‘t'@nt Ao r@WaIThF’lﬂﬂUItsc%{? |Se’ﬁmﬁﬂzed\l@'@‘3¢ 863766 A2
(1 nt er natid @NADpeARRPLE Cahé %HOM%@ BEtib IO @@@%h’ of the container

I nternational Publication 04/ 094596
(1 HP%%%&FPI“@H%HM%W?IPW@HHMH al\b'oreP@?PFM/"DTei%fﬁ)tory afdpath of

| nta&béﬁiﬂi bolat (TRidlel éffeat) passinyahrolgh Hd/sambeO Alldwdd for the detection
ntfer nat| onal Application No. PCT/US04/000800), each

spe% Pftgté?tieff i ncorporated herein by reference). In a

f urt her RepibiodAssamt , Thédrdotehpeatain andi grotginr botreld ta @luminum was

fordgfer%ﬁdeenfﬁyt m@gsuﬂ% i {Hbz%télnbio%‘ﬂ %@gtﬂaii&y in the formulated

immunogenic composition and the protein associated with the aluminum pellet,
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10

and bi ndi ng percentage to an al um num salt adj uvant
(e.g., AIPO4) of a N neningitidis 2086 protein,

wob@raries he fornul ati ons conprise a pH buf f er BAT/E8200T1@66959

sol ution, wherein the buffer has a pKa of about 3.5 to
about 7.5, a surfactant, an alumnumsalt, and a N
meningitidis 2086 protein. Al patents and
pukxbbg&t.%qmmc&ﬁs& df&ﬁ@hrﬂmar:cidgerilero‘éh}boéiﬁ&ﬂ%?@b@dtﬁdg&yand the

o] | owi exanpl es are .
o FIEG8 o UTHACE Dnaar )« AT IS PRI il Piorce
k noModiftedldLavou tpratein tassdyh@stlogf # 2R240) vsnth tidvipe agetym ejbompt as a
mhetgrgkperMAse described in detail. The follow ng
exanples are presented for illustrative purpose, and
shoul d MFSYYE construed in any way as limting the

IS: gﬁ/&%‘? tekY Srst @é’r%%t bfOEkp SW 5&6 k gg%w&mc compositions
(5} 0

STABE %@%%E@P&@%ﬁ%&%% GFereE OFﬁé%%%ﬁﬂWaﬂ%ej'Sted

pol hed@ae mheabied® - finaisallaarlg @nipjerg ditoen the efdta (Tablbi33, tBatahg kentainer

was [ ol.y ri

ConTg%ngtbgﬁ%%g%aJ&?m/erg nr%gtgg ﬁ\gﬁ %@Lor% (1” r?c%]%‘e:&] e fﬁr?natlc()jn of white

f r ararlespnduendtipsie ne eABICYIples were detscteg\m tf@BQIeSqn@E of e non-

23FS|I|C$n|zgd Dalﬁyo® @t%gggrg I%myolg@rko q_fl'&hJ&JanY‘@h& l@cmﬁf @als (Schott

con u at ed e capsul ar’ pol ysacchari d
Qﬂﬁﬁﬁéd“b}BQWHﬁd%QH t echni ques known to those

Skl||ed in the art. Briefly, each pneunococca

pol ysacchari de serotype was grown in a soy-based

medi um the individual polysaccharides were then

purified through centrifugation, precipitation,

ultra-filtration, and columm chromat ography. The

purified pol ysaccharides were chemcally activated for

conj ugation and each pol ysacchari de was separately

conjugated to a CRML97 carrier protein to forma

gl ycoconjugate and fornmulated into a single dosage

formul ati on. The chem cal activation of the

pol ysacchari des and subsequent conjugation to the

carrier protein were achi eved by conventional means

(e.g., see U S. Patent No. 4,673,574 and 4,902, 506).

CRML97 (Weth, Sanford, NC) is a non-toxic variant

(Ae., toxoid) of diphtheria toxin isolated from

cul tures of Corynebacterium di phtheria strain C7

(b197) grown in casam no acids and yeast extract-based

medi um CRML97 is purified through ultra-filtration,

anmoni um sul fate precipitation, and ion-exchange

chr omat ogr aphy. The antigenicity experinments descri bed

bel ow were performed by m xing the 13vPnC sanples wth

one of thirteen antisera (Ab) specific to the each of

t he pol ysacchari de serotypes and detecting the inmmune

conpl exes via |ight scattering neasurenents on an

Array(r) 360 system (Beckman Coulter, Inc.; Fullerton,

CA). The detected light scattering neasurenents for

each of the thirteen serotypes were
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then conpared to a standard curve and reported as
antigenicity (ng/nL). Syringes (BD Hypak SCF(tn)) and
W@ Tngwest oppers (BD Hypak SCF(tn)) were pur ch@eeEs2007/066959
from BD Bi osci ences (Franklin Lakes, NJ). C ear
borosilicate vials (VWR TraceC ean(tm, 40 m.) wth
Teflon(r)-lined cl osures were purchased from VR(tm
(West Chester, PA). PoI ysorhab&:ﬁo (Tween(tm 80) was
pur chased rodt _Baker e
oot oy oGt Bl B RS G B Bopiuares
mV) and NaCl (0.85% at pMTBO@ ALAGR 13vPnC was
formulated (500 m . total volune) at different

surfactant concentrations (Tween(t n% be{y°0010 rce

0. R NGLR SRP0B%0 wei gt / Aleaps, | fppearance
0. o aﬁeﬁﬂ?ﬁ;ﬁmﬁrﬁ" ) mopecton)
Pyrex r) gI ass bea er, followed py 50 succi phat e

bur‘ﬁDEHypélﬁ BECH 1-8 ONCBAET @fely SNVWD and tibe 13vPheRarticlhes
fi|nStbppemncentrati on of each serotype conjugate|lwas 4.4

ngtﬁiﬁ_H)(peB(B%W 3 Ot 4438P0EIPPS 1BBer whi ch wal§ 8. 8 npParidpiates

s then divided into flve

sep\é{?sé?%) F&ﬁa%tg S{?f"gﬁ§t°(’%€t5s L per Vial), Yherein|BFtiales
0. 00 :

—O5% TwgeT( Ty 8P (daiek
s and each

so| hdoete213 Stegpec t hr ough a 0. 22 fm Dur apor e(r ) | Partiduates

(MlLlipore: Billerica_ MA) Subsequently 0 65{m nf.
eac'i’fa "é’%VBES?t%ﬁer\ﬁ/é%"H BR4a 35 p<’s\493epar ate 8 nL BD| No Particulate
|_|Y M th w1422 Aarp

st gm?%"a* P Vg N R BeT Lol syt ams. I BRI

LaKﬁ?y%ak NSF 1 @Hﬂmiziﬂ?o B0 BEIGs Pl aced OfT g 1OT T ZPRg Bhrticulate
or gtbmkrsshaker (60 cpn) for 100 hours at 20C tp 8C It

waissyagee-X/ 66p Dy Can \§U@b/65 BBPECE | o (dat aonot  shpumsparticulate
t hat_thel3vPnC formulated in thel absence of

Tweehf thyB8EeteAd YPe 10858y @'s woul d begi n préci pi t af MrgarHtee

Of "SR G BoWChdMG el 4 tta8 2508 Sy PP, O TP fourat
agitation via a horl zontal or@l t gl %gggkgf%}l)n rovetes

condahaistopPad®yrid@ePNnC, fornul ated| in 0. 001% 0. DO&Particulate
0.01% ar 0. _085% T\Appn(t n) 80 _and gent | Vi agi tatedl at

2-8C, was stable for up to twenty-five days with no
vi si bl e mbmoﬁlerﬂrsesbhmm@ﬁée%rdtﬂﬁt@ wed crﬂ@sfwaé a mdtesior the

gBL?@E?‘é?ﬂn ?\&r% Otrr%hfa] 8 %% /‘rST{I gwgthouit I%%fﬁ%d(ér.f,fn&ulate the total

C Ongzoshdrite ohaentratioat in ah\e eah%m:c e;ﬁmtnbm)nst 8liicdniet QDowf Corning 360

ChC Rl op N
of RIS SlyEn EBF B3 e SRS TR RH iorb BB RS fom
sur? apmetnt10f)0)ptrheTlﬁQ)rrmwra$ were slagadl éni ednblm®e@l’t3tr@mﬂer for 2

| of; | S

1 33@%‘5‘9 ‘})d Fp})‘nr rrﬁ eﬂﬁé II’? dﬁ%}l&ﬁo{h -glger @Hﬁr‘f)artl&rb@es were
Twehsetvag 8‘05.” S"Ihﬁ@elﬁ)Pﬁ@eﬂtﬁ@tﬁ’U? ated w thout Tween(tn)80
{i.e., 0.0% was prepared as follows: 0.85%saline
(150 MM NaCl) was added to a one liter Pyrex(r) glass
beaker, followed by 50 mM succinate buffer (final
concentration 5 mV) and the 13vPnC, at a total vol une
of 500 mL. The 13vPnC fornulation with 0.05%
Tween(tm 80 was prepared as foll ows: 0.85%saline (150
nmV NaCl ) was added to a one liter Pyrex(r) glass
beaker, followed by 50 mM succi nate buffer (final

-33-



10

15

20

25

concentration 5 mV), 0.05% Tween(tm) 80 and the 13vPnC,
at a total volune of 500 nL. The final concentration

w@Roogazheser ot ype conjugate in the 500 nL for nRCHUB290%066959

was 4.4 ng/nL (except for serotype 6B, which was 8.8
ng/ m.). The 500 nL fornul ati ons were honogeni zed via a
rotor/stator honogeni zer at 6,000 rpm (2-8C) for 120
m nut es. The honogeni zati on_process created an
air-liquid interface (wth :IrRPLEo‘ﬁbbl es). The stability
of t he EEBEGPOE SiLorane|CINCENTRATION Oft Tab FerRMATTIopIos PARTIOQWTES
(Table 1) 0.05% Tvveen(trr)80 was assessed over a two
hour tp—+re per ot—as—fott+ows: Sarpies \LGA"“ rh):e Wetr—<€—

renoved at zefiRond Edrdcbra@ibsl one hundr egsd, ﬁgpgctmnput es
fromtlhe 0.0% and 0.05% Tween(tm 80 fornul ati ons, the

sanpl 2 ppereu df $itd 3d ml:FArmukti@) ot ef N Elbdr-tierihité rék{rﬂ‘caly(t(eﬁ)
360 priat ein diluent ((‘;n‘ No._ 663 1’%0\ Beckman Coulter

I nc.; |PwPMé?t Bef Si@éo Andrommeationt | genl r-{lggv@fte pArtjculates
thirtg e i3vPC—ywer »
A 0 R A

Tabl e |15 ppr @r5a. v toF06 g biviuzachy e cigagie white particulates
ant i ge€ nicity of the thirteen serotvpne polvsaccharides

(f or myIR8 PR (1Rt ¥ Site SHRBICFHBO) hi t HPSieets BRicHBigs

assay. SR ! T B WAL barticulat
et B B T o O i
denonstrat ed robust stability with no reduction in the

ant i genimoietamdunt otigineane ihESvPHO fb@lilatiang i(\@&nﬁUtCAlPﬂ)4 was also

o e AR S PR BB
Th eSmEIBVMQbW e (otngh@dn}. omihisameibad,vibs cbutenth@‘r%t sse;meeis were

forpsfedbhid @&r&%' \Wﬁﬁ t\’%% %h%ﬁloﬁé’ @%?cloﬂé}aﬁé)lbépropyl alcohol

experl nment, a 13vPnC conposition_ (4
ser’B'lXS}"b%sThP exgagts qye,re g)n]blrgeg,anc;} pyapy@teq_ 4',I'he]_r@@,duq_gv,q§ solubilized
19Rand2@te@d por BxibBHgheth6dsOtoy REcENB, d&erﬁiMaE&C 6h M@her stoppers.

D HE ios o0t on BBiveas T 1y H L eline e Hhgciane rom

0. Ocefish @yririge 0 5hs Zmeent(compdpondslibe. htoee3%b of $ilicese wer e

then vort ex for thir tes vort exer
(Vort ex_lrggnsr%g?r?% sfrles Cé/xggﬂl nt% |r|1 &Yﬁ'ﬁﬁﬁ% gé’\]/PnF was_f rmulated in
Bohberpeesenee)of ARD.zand aubjetted)toi the parne corageerwegsane rsetaforéfdm Table

at 3 heyd®eicRuRSREEHe %Fﬁ&dde%d thd ek Eﬁet %43WH'@lgtlr¢§olutlon was
10- 3‘0 nm_ sanpl es were taken from eac

1: Zeﬁqpng\lb‘egw l'lhje f(gg]@tlcm ¢fttee Har&;ql%%{da%@ttsh@m FTIR analysis of
antthgeakiculatgs @fsotlﬂmceitem thaEMBb pIfticoliePEMsiaRa &y PEbtéMM aAd silicone

TavBhe s BRI 3L PRBTT R et e T oo iagaligr of te

avetageCas 2QYtlde treedlPO..i wheaeit ittgeremeining % ems free (not bound to

VorAlﬁg @vPH—?% é'cﬁ.)fgﬁ]clrf &fnﬂb’étaﬁ @/gs \%get'\(eg tQélt%PnC formulated with
Tween ecrease 1 n antigenicity ranging
f r P9+ 894 QOaw beuaigdo oA IR data Qo ShPPAL f or mul ated with

0. 05% T%eaoé.datgghdwaﬂieoa cﬁie@é?@&e%@ly@&mg@rg Esm the formation of
rangl n ro 0 r e us, . a

s BB gl bah SN BRE AEe TP W ey Splensterred to a 50
f ormudeatriédevtulih B $eprpldd. e Yeatrifufedd Vol T wemutdst a)3BTO rpm and

Wer e SLOALAANN! e Bl B 61 RO RS o S AN Bbotte, Ten

relative
siliconized stoppers (4432 Stoppers) were added to each bottle and placed on orbital

shaker at 50 rpm. After careful visual inspection, it was observed that the 7vPnC

supernatant exhibited no particulate formation, thereby remaining clear and colorless.
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in the absence of Tween(tm 80. TABLE 2 STABI LI ZI NG
EFFECT OF TWEEN(tm) 80 AGAI NST SHEAR FORCES EXAMPLE 2

WO-RMIR7AG3 ONS COVPRI SI NG SURFACTANT STABI LI ZE POIDUS2007/066959

PREVENT AGGREGATI ON OF STREPTOCOCCAL C5A PEPTI DASE The
streptococcal Coa peptidase (SCP) used in this exanple
was expressed and purified as follows. The SCP was

eX PH&EeH tﬁ@awriﬂmamemétdnn bbgarC®l shoWsSbWdewdls 8f paHiciRAE in the

i nduci ble s em Standard, f ntation protocols, for
Tlélértf] L%Lgl (ﬁgotbaeﬁvmn (E?téxenoa ég?vg@d ﬂ{ﬁ“r 6eﬁgges?ed that the free
sutmetqmemysecazlhhndeyle isslutierr, & ¢apjunotiadyithRelcond iisyeesporSBRe for the

vva soluble fraction of the cell
SFOM“ Eb@ﬂ?h%@ﬁ%%?t 0 60% (approximtely 3 M

| ysate
amoni urhyowarthert elugigate dhes cprtribyign fahrthe Jreg gorpfgirrelysauekaride in
satgyiAbe b th¥ SeHn@tioNast p@ﬁl@&léﬂe§ UB&fbvaleMRe &)Hé‘&lﬁdﬁ/aeréﬂr&wegdl and

et SR U Pah ST G <hin PR S Res ey These two

W trhoriovbdbatenwred fd)(!;mglaﬂe?aalt erpteaﬂadwd camtraﬁoﬂangpgifr?mﬁ% ug/mllq to 200

conc [ ate an lafiltere ns , pH 7.4, T

U HATIE PECABNTE AL SEI5eTraehy s dPP (TIBaTiay Sigepers 14432

ny/ sthppets) werBP)acpdHin/ eécraﬁdnma&medvhtdhrwg hthen Basédlynehe orbit

f|| ve, en ' foll d.by .a final __.
1P 4 2070 ApARe bow Tire U EE s Wb bartauttes were

( zcg)sgr@pd fdrhgthpmr]'opalerd SSOBYPES Bt alyprateln coasentratigns in the absence

f or syl ipded¥hder On Qr?esgffeg_é’i'%@'& ﬁmcgopéﬂlcht&hQ/HIte detected at lower

Tween(tm 80 (0. 0% |nthefolovv|ng fers:

sucenpetatiensripeseretyrert(00amb VW%%@%%@% ?ﬁﬁ)ﬂf%'i‘" {ata not

PH sho@n. 10 nM phosphate buffer at 7.4 or 10 niM

Trisbuffer at pH 7.5 and filled in separate BD Hypak

SCF(tnm) syringes. The syringes were then placed on an

a horizontal orbital shaker at 2-80C, shaken at 180

cpmfor two days and the SCP protein concentration

determ ned by the nodified Lowy assay. As shown in

FIG 1, the stability of SCP was greatly enhanced when

formul ated with Tween(tn) 80. For exanple, after two

days on the orbital shaker, the SCP fornul ated w t hout

Tween(tm 80 (FIG 1A) denonstrated a significant

decrease (e.g., greater than 90% in the SCP

concentration each of the buffers tested. However, as

shown in FIG 1B, the addition of 0.025% Tween(tm 80

to the SCP buffer formulations, prior to being placed

on the orbital shaker for two days, conpletely

i nhibited the SCP | oss which was observed in FIG 1A

The storage stability of the SCP/ Tween(tm 80 (0.025%

formul ati on was al so assessed at 25C and 37C for eight

weeks and six weeks, respectively (data not shown).

Briefly, the SCP (200 ng) was fornulated in either

succi nate buffer or phosphate buffer as foll ows:

succinate buffer (5 mM pH 6.0) or phosphate buffer

(15 MM pH 7.4), 0.9% NaCl and 0.025% Tween(tm 80. The

stability of the SCP/ Tween(tm) 80 fornul ati ons were

assayed by size-exclusion-HPLC, nodified Lowy
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total protein assay and visual inspection for
precipitation. It was observed in this study, that the

wEgR/mmen(tm 80 formul ations (in either buffePQT/WE2087/066959

conpletely stable at 25C and 37C for the entire
stability study (Ae., up to eight weeks and six weeks,
respectively). EXAMPLE 3 THE | NFLUENCE OF Sl LI CONI ZED
CONTAI NER MEANS ON THE STABHhkUes OF 13VPNC Previ ous
experinents

( gbdi cat?d %data not shom(/)r‘p t hat _13vPnC
i munodERFY ESHOTEN COSRENTRABEN BN { it EFMATIGN GF PARTICULATES

ag@regated when fill led in ready toAppeeragei ngl e- dose)
Be¢t on Di cki nson(r) (BD) Hypak TYisealinspestion) | i cate

gl ass syringes tr¢ated WithputBdR@P.Cor ni ng(r) nkthddRO.
grade DC 360 siligone and capped with|[Wst 4432/50

| af ex %nle/eﬁstf@Jpers F(itzsahlilism@ma\yticylataﬁd EZ ti Hoéﬁﬁf:umt

Phdr BB LEAT 1) | TORUTTT & PRI 1 [ hese o P cioe

experlmgm,of@gwe | 3 VHititk- | Rk itd ;Qarrtnsulatai ec In SNBMrticulates
su¢cinate buffer gontaining 0.85% NaCll and 4.4 ng/ i

Val

of | S. 1phemineiicBe ‘erlﬁttewj@gvhiie pqgticulatqs 5 , 6Mopafculay.

10— 10A 10FEland 29 A O

T e T R W T

al UMBUPDBOSROAL & aSbedlkeadjtdiptrtidliates T [WAS ONBG phrkidaGtes
that, in the absence of AIPO4, the 13yPnC particulates

wel e 50 egldi- i Tyobs er| v etheekewthes s 2t tthe pr é‘g éﬁh‘é'ates

G/W%Fm St
di mi riP SHBE OLNE® frofe ‘At iUl PG %ec I {\lﬂ é’r%crugéegn

exarrmoql,g/n@ 0% €pe@S | OTFipIKealhifesartzibte S| d SLFrtﬁr e R Rk Sates
(i cont ai ner 1reans)

were exannedlto identify what
co m@emtn@ af@yre 4i 1 dedt?eﬁ@ed\fh't%WtCF'PtB%t ifnd Heb"kﬂ’\?!t”n‘@rt'cu'ates

pal L; uu: (J.L C fUI IIQ.L; UII IhC \JUIIL (J.I IICI rBaIID L CDL Cu
conpri sed syringes, stoppers and vials and are |isted
below in Table 3 . The BD and West stoppers listed in
Table 3 were siliconized, UsAameLeetther the Huber or

Jar  pg Qs Aoh@anTd WBIFWAQBN ok LIB\‘FI—”N@ IZA'EHﬂc%UAfE% IN THE

nore controlled and
silicone on the Pﬁ??%@FﬁL'QW@&?ﬁ'ﬁ@NER M/ﬁMSe the Jar

process mafsesifdrinCayavg @t ERiingle3Ub t1gdPAm mlrﬁﬁhdg@ms(a@mpos.t.on is a

ilicone. on the rf e of the sto
o JGR JmTateh EomBr ek gaiil PES roumgtice SAOBRT 11 4. 5. OA

surfFacge o4, e@Cof 94 heFs2arprrs.8 %gmf E174) GEantbd‘ImNng@dgélb buffer
| u estin at or er . ar .

or deB g e N BHE7FE0 Ty o e s9mulal W i BSt n Bojuvan
si | leqored algmiexhragitivard). eTlie 63vPhBenat appbe Sormulated with or without
respe [

Cor et g3 219635 it i SR B Boe ey 1t ves
No. o@@m@m@@@ole SrHet YIMPRE fouanslatest without AYGO; andHfillpglin BD Hypak
Suc@(’:lﬂats@/rl&}éfsf(gépp%e%lﬁ' HM&Q ﬁlrééré) e v%ﬂ9| iﬂs&ecn@{ Hme to the

S. pneunoni ae ser ot
zsmb&ﬁfda@”so“ne)?fhﬁu'aéqs S’heﬁﬁﬁbw@ﬁi é@d'%rf%‘t%?&é *Bﬁ thﬁn Fﬁﬁt'cu'ates
ancwakk tin Qakt & ré’éintrm/ Mtemlﬁé%éﬁdzﬁamoﬁ@mtl@ns whe siliédBnCin the
vvasgﬁor nul at ed r cont

* SebNE Safien Sygl) EragTigerss iRl ieous OBRH Y B pluatec
3 , with 13vBnC f@mulatiéns, ereindshiphBE,and DAndlihg Eorditebn2 Jfereasiahulated

8.8, /.. - ni ae serotype 6B, with and
W ?ﬂ%ﬁélﬁh?rg@eé:nbwgéfm.

Materials
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ng/ M al um num phosphat e.

Monoval ent S. pneunoni ae

serotype 6B was fornmulated (5 mM succi nate buffer

w@onrarmshg 0. 85% NaCl,
a concentration of 6 1 ng/m

sacchari de concentration of the 13vPnC fornul ati ons.
Met hods The 7vPnC and 13vPnC were fornul ated as

descr Thed3ahayfas ﬂmmatédrm mmwas@bmae Huﬁénwrwetninﬁmo%% NaCl

added t%afl9 nﬁgf?

r 250 ene f
Ipé’e“Tﬂ'?éa%B‘?{? P&ve

e

ttl

e

| nt

wi t hout al um num phos pPEr/E$2081/066959
to sinulate the total

ané%t@%c 19A, 19F

I i Sér@obaFrhnaam ﬁg/ﬁll VS priadietiac I&retyPabyewia] zﬁr)d Withold @85 mg/ml

owi

t hen

abl i ne

Vi sual

Appear ance .
h of the contai ner

The

bgog e, 1k SatRpearhiesfodts (e A Tabe o

summari zed in Table 3 .
Nal gene(r) bottles containi RYgE

nmeans conponents were held up to a fluorescence |ight
in the |aboratory. A pat GQOWFANERMEEMSOf | i ght (Ti ndel

ef
de
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we
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IR PIgTerS; o
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warfrdetected i n the pf
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hgihgeswita \est(488dresdy tdNor
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EORMJILA

StiyOconed kph Lt d
filicdmeri ca I nc. ;

ERENT CONTAI NER
TED \I\V Tm rr ALPO

upsilgpiesty b

or 1

KAPS (Y\I 1Q\/Dl\|("
sﬁ‘fm nC” %BH
)

oﬂeegéé BD

eygas fornmu

|I|c

Eat e ﬁ%fsen

b

S

ny

fm
_gﬂ%agxtl on in the 13vPnC fornul ati on.

Wi

frout

60 ©Medi cal

/-\I I"LJLI-) tO srnorate t

g totalsacchari

le

Silicone (Dow
Fl uid) was added to aliquots of

t he for meravBtongnd il Riecedise. (Listagihelpwrindgple 7pp thergcipe for a
1002 peA 3vVFHE f&ﬁﬁ&ldﬁcﬁ\s BRITQ, Mk acss u0BalRe Lv@talﬂraee(oﬂ)ad to a glass

O
in

bi t

Bt ved B F 5 milstartia Db Gk A

i cat ed

%equerﬁlaﬁy each

of the S. pneumoniae serotype conjugates. The formulation was then gently mixed

on a stirrer plate and filtered through a 0.22 um Millipore® filter unit. For formulation

comprising AIP

O41

the AIPO, (0.25 mg/ml final concentration) was then added and

the formulation gently mixed. The test syringes were then filled (0.58 ml/syringe) and

capped with plungers.

Shipping Simulation via Agitation.

A VWR® signature Digital Multitube

vortexer (Catalog No. 14005-826) was used to agitate the samples. The syringes

filled with 13vPnC were placed horizontal and fixed by the two support plates of the
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observed at all silicone (Si) concentrations. TABLE 4
EFFECT OF SI LI CONE CONCENTRATI ON ON THE FORVATI ON OF

WOERRTHOGLATES The anmpunt of silicone in 13vPnCCT/US2007/066959

formul ati ons (w thout AIPO4) was al so exam ned. The
silicone concentrati on was determ ned by DC Pl asma
Em ssi on Spectroscopy (data not shown). In this

met JuRexert f&ncpmtmé held a%oﬁwnjtang@éitidw&m ffastee &t 800 rpm pause
extracted w.t ortions of

cy ot areri f@dﬁ?’ﬁb%“rg?‘{fghol m xture. The extracts

vvelr ebclomupgeﬁnignd eSie&@tWSéitspﬁﬂnﬂcBh&gdn&ﬂieéuv’:ﬁre determined by a rate
solubilized and tested as ng or

o1 B R B B S T o by e VG VBl AR e
i nddlgained pheaphdie twasesoludized thy adligy ﬁtj NfaOlsh | Toerelutien was
ext; Hﬁ%%@lﬁn&ftn‘éme%%hao%‘ﬂg' NA&itrid Béig. Wl‘l@\‘}PrﬁP{}vﬁlﬁﬁjpg\m@4 no

to 7%t [1cone. In a separate series of
exp%’n“ibﬂ'éﬁt% a”F’ri‘%?'%t'an%oﬁv'ﬁﬁé’%ﬁﬁf%mﬁﬁl dihedssay mersures
pr emense @fcwéhgrlf]@éf adrd s‘&alttﬁrlﬁg?tnﬁénsﬁ@ dehigeds fom tﬁg%ﬁbdd@!antlgen
nmeans or.t at ed . t hat

{ e T OB e ERR AR R ag segiandtty Gl

sol uti on was responsi ble for the formation of the
particul ates (data not showj)g 1 R analysis of the
particul ates al so indicated tﬁat the particul ate

consi sted of protein 1AMENGFPREHYABONIABIE not shown). |t

wa$ determ ned [IBatdhNeS BuRXPERef@RES], BAAIC O UT13WPYE Without
the¢ 1GarhpvCents Woaize [ ocode Al Rodc er edlPof he AIPO,
refmini ng 15% wadL)X r eéng/mbit | Hegimd) tjo VRIYR@InL) 3y PYediimeymL)

solut iseetypd h cqrd-@08sk 0Pp@6 whs Alserived 1439t 7viPnC 17.39

f ofruISSEEe % t h 200001 Q2% 1000t Bound t 03%4Re Allpog 34.38
(dﬂtﬂsﬁr'qyp% rowi) 200001 o030 bt 048 he lof £ 08005 ¢ g 1660

[, —.serotypes = 172.000.°1 “0516 F- "aa L 17.09
Pr Pret b 'ehS 24 S 6o Feo51s € w4 : 16.96
PatT LGB 42000 P 0.8 N[ 7 VERC gﬁ&;ﬁg € 3599
al UG &heaFd {THm ETH580 LP a4 CETYidol { UYE { UREsQ

The€ SR RIVIVET & @eNL T o sUged T @k 10| M MBS at| 3, Uvdlsg

r pm asdotygaa4Super.ovat pnd.5vas| caretr ullly exgoact ed anos.99

tr anskeetypeBa o [a2.0dal gendd )| bor#l e.| Ten17d9l i coni zed7.29

st pprerotypé 29132 [ @Wper 831wer e Added to Ha2h bot t | el&a2d

pl acesgrobme (i | 2.000hak@P20at | 504 om | Af t B¥O2car ef ul 16.92

Vi sualerotyRe A¥ct | ({&,OOOi day o sefded It hat 1%Re 7ulPnc 1722

SU)e§“g%Z?f\‘?aﬂne Il bidyed ngopar tigylatle fosgmiion, oy

t her'e iing cl earand orl es wever,| t he

13yPmC A?lP'@er MA@ oo DETaP50 O] SITEHY | g¥gks Of NA
palTi ClakeE 1 N [T16o! DUTNAT Npur Naf (C)Ttgvseﬁgga_tegon (dats41.46

not- shown). This result suggested that the free
progesu¥®! ysaccharide in solution, in conjunction
with sili efor he for

0 S res ns
Nt ol Suey Sy Re R AP el SRt degBR e Sligpnggevels
t he(Thble &),pret asubjegtab ywoatoalha rapitkeion osdilianti dfhet totat Atigenicity of

f I
o R B0 RSELE S TRRYELSR o ATRIADE o
bi n@ﬂ'tﬁ@})nt smplasm WW”'@'@é‘Eﬁéd@'iW%@gltﬂ@s @eftcmtage was calculated

mmaggm,wr@gft%@ﬂ t;efj at pr otein concentrati on
rangi ng from in the absence an

presencé "6f t%l”?ﬂoﬁn%dyretﬁe ﬁgl't?tlf’an‘f"?@'ao%st WBisePRINIZEg3Based n the
St oppigsrs)ity s ef flea@e dontrole d0)hthd abisutaki control \Wusttibe B&it®!, high

" hen A 615 8 B AR 0yt Bl sicone: 6.9

par thecaghditiens wese then optimized such that the antigenicity loss was low in posmve
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observed for both nonoval ent serotypes at all protein
concentrations in the absence of Al PO4. However, in

wo b@7pewsence of Al PO4, particul ates were det eR€BUSAD7/066959

| oner concentrations for serotype 4 (100 ng/m ) versus
serotype 6B (200 ng/m ), data not shown. TABLE 5 EFFECT
OF PROTEI N CONCENTRATI ON ON THE FORMATI ON OF

PAR:-Un%fL%[ESteE%S{WL the/nefbtiid JSkIMb APGINANTES ehlitk Blat thEHigitation
FORNVATI OF 13VPNC PARTI CULAT THE . PRESEI\ICEE

o1 P R0 A REROREANEO TR 1 TR chTong. such
Exathptl tee PrecipitatbBuFigd hemvaused) enifastars oihes than dime Biicome interaction

L S R 5 ) 3
18hoursnyias ahgren aRthe Ainst ligblrgolation Fordjtige. wilel antempatgture of 2-
sucghate a ik Sial ( tléﬁ E\3?\)ere,arﬂj§iecp tcﬁg%umhe WhHARBN R real time

al so be fornul ate th or wthout an adjuvant (e.g.,

an %[PW%WH”&QO‘T’@\P&H@”TQ The 13vPnC may al so be

for rr}JI atmee redults obthe studh @kl s@ﬂn@(db@‘éi:fﬁgow§u¢hb @sge@t aftigenicity
al um u

onsBIR T g Bt RS B R Alra i e windis iy piner

Al P@itoam tvéls i(datad notrshBEN HyfpalexB@HE taffhessyringrgaistedoa fplid 6, the

W LD YDA BB 1] me@tﬁbgm%@ indd 8ARGE 3081 iPsifdine), the

the o |on ar I cul at es ere
st LR ahrissesideyERd) ¢ eRbtheRinder@las R34 fusinge | (syripgg 8, 414 mg

r elsgmcbné)f eﬂf@?&i a?eplsr: WORCEMRE | 1BOPHT sBioBPES WA g\(‘édté} than 10%
SI one I n (0] ex S
Gty P T el BREr T lastes e S Brich ituiatea with

13V/FfﬁO4 beaumet art thensyringsls ewithi Inwsr’rmlpnpnmgavelﬂd Foaegdnmpig the Vetter

bel%)rvv&ée%% er apcﬂltgué ?gﬁin@a\%ﬁf' ?éﬂésﬁr‘g&%%t similar

sucteiunziligomzed eyringasni K3 A) n@tmd%%qtuamg Aifdr antigepigilynipsses for

of @vpﬁ@e&mgréte@@v.mupﬁtbypes 1, 3, 4, 5, 6A T7F 9V,
14, 18C_ 19A., 19F gnd 23F and 8.

pneunoni 48 8BS, Sk eRaluRLR BT ORE Do giTs fg/ tRvPnC and
al unmibitimy pdrts e feematidnen ctanprasenee ofgilictdizee SYradeaivas analyzed

i Sh% pe?ﬁ‘!e%&l srﬁpqg\%n% @rr't_ul-r ARl Sn ST @Eg?‘g%ﬁom‘”here'”

or mutagi'on an Brodedir'e!
i n Sydhdeas uBed wetelibe BB bkl pwsilicong slyiinges (syBogndOin Table 6) and the

f orBﬂHd@FGIé)sn}oWEgMc@ﬁé ﬁSZtsQﬁnggs Ei?yr r{%é alih Pf%bfé@(%mf\}*ﬁeséD baked low

added to a_ gl ass beaker, P/ .
suctlicAag vihges &-04 p %"CQ?G/b%FF‘éP typieqly e Uess: tham 119 7eeaptigenicity
of Ib&e fp. thpnmnﬁolﬁeotﬁwsofowﬁ@at@@nwgmm (FIBe6A), whereas the

f
PRI der R b EIRG S s G e vibo gt AP P L3 e) hao
un| antlgﬁmltyfloﬂswlrmmrfrm:roﬁ%r (ssiiotyge Al) B4, abounesom R@mbtype 23F).
é@{delés! B@|S|Iﬁ9r§bcﬁ§ﬁ '2@6560rﬂ sﬁ‘?@éne%é%ll) @%gs ‘ﬂQ&J Iess than

e ornul at1 on m xed
t hetr8%ei q:r]tlggpl((lt@ I% (ﬁippeg’@mgrf@e?er%{yma chpl;gan%qumulated W|th AIPO,

Pl WREBI7A), whereas the antigenicity loss for the 13vPnC serotypes formulated without
AIPQ, (FIG. 7B) had antigenicity losses ranging from about 5% to about 30%
(depending on serotype).

Thus, these data taken together indicate that: (1) the antigenicity loss of
13vPnC was greater in the syringes with higher silicone levels and (2) the 13vPnC
formulated without AIPQO, sustained greater antigenicity losses than 13vPnC with

AIPOy in all of the syringes tested.
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Shi pping Sinulation via Agitation. A VWWR(r) signature
Digital Multitube vortexer (Catal og No. 14005-826) was

W z®d/12wengi t ate the sanpl es. The syringes filPEHUSEDT066959

13vPnC were placed horizontal and fixed by the two
support plates of thevortexer. Sanples were held at

hori zontal position and agitated at 500 r pm pause node

at 2-8C for twenty-four hOLErxaMpLMephel orretry Serotype
specific ant| n| CI ies were deter 1qn 3?' o
nephel omEPRYY RN ‘@Féﬁ%“é‘u FCVIght #55‘81"8%‘3 For
13vPnC \MEmNGMCI@CIlAL AnmeGEMQIPRATEINS J S PMNUE SABBADJUVANTS

sol ubi |'i

edi o ry e Pt 0 #inob0R 2586 ol %gs) ysed in s
13vPATP wa%wprAﬁwan%@urg‘@ﬁ utsi 1oflgu i JieahB2086 was expressed

ne%&&hblﬂeﬂftly(ﬂﬂEp&&Flﬁmﬂﬁ@%l ﬁw{}@leﬁéérfééb[l&ﬁ:e Td18n A f¥mentation

measur es rate 0 e tterin
AR FohE: FEnS POALHES AP Um A SLreegUsHy pelysis were
f orfoikaveldn Retembiaantllipidatet g ndedigiteis 2886 ayotdbWas purified from the
nep S ri e

fr OREaBRRE Pt Wbt PraiCrbab BorRlsde S o R Srcosy
| evextrgct(wRagtsidiusEyl to Mr@vltéaﬁ@ﬁréétmt 63ﬁémr1dcm¢he?@d awce agdinst a 30

Congigtdxens.- of Ebﬁl\/lt ﬂtsé\llCl)%ml\h geRAAbLY ¥3- @j ¢ﬁ‘& Bm@%oorli_kb@@% extract
was measur.ed hel OnEtr assay

pr Ve eciRiiatRe "‘él*r*?&op{b%ti‘%{ﬁ’f ioa{?m%}Y? r§5‘ﬁwr’@§arcﬂ?ﬁ' iage §Plupitized with
| osa)rﬁmlﬂnewowgmangDaAMwzs-perweat ag&)ubmmambbwbﬁfeﬁ'ﬁoved by
St iy P Rl Biefiotal RSt i Pl Gukifouranny
on ¢ahenrar@nd gdiPi086 tvps lcaisstedfin theainboumddaastiorol Ehe rnbputchmaterial
wor gls tﬁ@ﬁ'@lafi@&{ M?Jh e(g%ﬁh%{ 5'3M%|&%Qée%9'of 28NS 9884 pH 4.5,

FIG 2) est-case control (negative
coniNdoPassefh 0¥§| § €808 exenagge PhromeHrBRN AU hs THR rle"2086 was

t hegutedvitivh DB NGO grbdiénttah@s@rgdlf@ﬁéw ¢iobyc)l oss was | ow

i n positivecont t dete 0

control TR SR8 et e Bem e gl 40 SN 0.020%

nei Twesn™s8000. maig AlfnLpsf adr@e am‘ eudhqs)fdllax/m@buffans t1denM phosphate

syr st ang., LEEigP, ion .
A0S pAT0HREs W PameRo e 4 hetip P 25GF e broten

i nt@m@rmwanwn(a@eg?thewwamtor ces). Thus, agi tatl on

at 500 rpm (pause node) for twenty-four hours was

chosen as the nost suitable_agitation condition, while

a tenperature of 2- 8C and dARdi# zontal position were

used to sinul ate theriPF066 BiNOING TOADIBMNTL | M pr oduct

shi ppi ng and handling. The results of the study are

summari zed as follows: The | argest antigenicity | osses

of | t he 13HxfCr f or nul at edTufat Pro®iiRC¥hcoc c UrAlB@, Bourtdieotein (%)
syfinges with higher siliconaghdyel s (data not shown).

Fol 10ex®MPHoephaefbuttoe skri nges listed in Table 6 , the
BD py pakosyiningdso aoent rol 1), 46he BD baked syri nge

( SiyXaa9@0B% polsckbdr® sjT1cone), the BD high viscosity

(sygoﬁg@ﬁ)mganﬂmmﬁe Bnder d as RS54 syringe (syringe 8 ,
0.14pey silicone), each had one or nore|of the 13vPnC

ser LY PSR W lbufEEaAt €F than 10% antigenicity 10ss. The
Sﬁ%bg&{talﬁﬂéqgﬁﬁwl ty| l osses gfothe 13viPnC formutpat ed

Wi £, Al (?@f%‘ﬁ‘éﬁ/%rﬁﬁg | sy g Wt ower
Si | 4D J5SNERBm1 9T xanpl e, j3he Vettel 00
AlIPOy4
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syringes (FIG 4) and the Schott TopPac plastic
syringes (FIG 5) were nost simlar to un-siliconized

wangwss (FI G 2), both denonstrating m nor PCT/US2007/066959

antigenicity losses for 13vPnC fornul ated with Al PO4.

The influence of the al um num phosphate on stabilizing

the 13vPnC and inhibiting particulate formation in the

presence of siliconized sReFpRERCE8S anal yzed in

experinments using 13vPnC gor mulated with and without

0.25 nmg/mM Al PO4, wherein syringes used were the BD

bakeadwioWwCentamgatien efymsiutirgbyssi(cg)yneiomgaep@temtml Fadatdeof@)astinrgisulin

t he Bnd . N i nges (syri nge 7 in
%9ﬁﬂg§ E%Wgzs[\(/}e ?8o- &f 13¥4.

Table 6 ow stl'icone syringes ng
si | Barzaky, Ripekeland tNghasmptt.y” F’rﬁ%tamleiilgmﬂ%dﬁte@e%ns at quu Liquid

ant i genllmbﬁéeeh 0% KfLovittdn @nd PV RfraB RIG8Y YiRRSisibaY, Pabdb @Hd Thin
with AlPOL (ELG

For " he A0 e BV Bt St b AcaBu {hour' AL POT

( FI Bartz618), Binaott aamMcg)ermolll tRroledsSiE®one aigs: MEgtablishinggAe Strength of

(serot er?e I;|)otelr|'PS|? &ngprﬁ%g@g% g%@%ﬁ; Mp%g%% ?)8 e&%ar rel )

Bnderd as 1 ow silicone on
syrBargeka, Baepbk| angd MaDeamots - %r%eah&i"g?@ﬁulr@enaythnesféow Compatible Are

(depend'tlﬁkQT\D@S?&fé%by@5:)9%&*14%%‘%?—'15@1‘: q6gg:l ated with
AP (FIG whereas the anti en|C|t@3£Iossfor th

13V (Be) 584 BropkmiTrelpBePligorn SHtergisp L@Ff’é'qU‘P'BU‘terfaceS

had ant |Lgﬁ@hmrw458984593 208091 ng from about 5%t o about

309 t d {8 Kk -

Cogit T o gnd Rep R o LT e BRI g Bl Fysooton
13vPnC waly Sjjicers @it from Dnstn)esamerwwgg@ wWiabetés @Meﬂo 786-787, 1987.
Si lBé}Qﬁgnl @(&Jdﬁlgaelﬁg cfe%):tlvta% %&gﬁ%JQQI%WU%ﬁqné’Mhﬁ hQdshciation

Al P sust ai ned greater ant | qenl city | osses
13VPnC \)orltphsnmop@@lll fﬁormqhsggpal:tqﬁéygr}g,ep?] éigabetes Care 10:786-787,
test ed. EX&NVPLE 5 FORMULATI ONS COVPRI SI NG SURFACTANT

OPT ZE TH D OF. | L . ANT Nl C -
PROIARE 5" EATAENT AT ABITANFSHEN PB dBhisRupReericty o
|'i pi dat ethehtophrieni nigfiupnziies P86 tpr Glligosacthalidd2Blby Umiligate
inthis \%@@@ e‘/ée@,ﬁeepg%%%%b 3 purified as follows.

F)

The rl was expressed reconbinantly in E coli_
ut | Pharfaigy apchaerpere” @atd@rOfoerw&'é siligangrilap drazard of disposable

f er ment Qﬂdsﬂ@sﬁlh@és@%éh%tfﬁmdﬁ 19;8@! i using aninmal-free
def ined nmedi ym uent. ce
ol VAR Petlo Bl RaR (o P RFSFALT SPRER|erigr o quenosgaPiaberes

pr ot ei n cams9Ppu2-673,€d86.r om t he rrenbr ane pellet wth

5 Thi

ST ! SRR, P e . o,
(ZSCflaﬂ)e@thtm%iléyTzieaoftlmnceSIh(g@er@rt Releaged (fflom Bispesableolnsulin
S5OTM Tr issrikes?, @me@'@y@%@&gﬁig 198be di alyzed rl _P2086

extract was preci ﬁl tated with 90% et hanol to_renove
r ene?¥f" AR Qawws;} SU"’éﬁH'”g%ﬁ {5} Silicoreeilyi LeRca Ghf§o-790. 1985.
Trise &G/ Fﬂml&m#érﬁ%léad ]rﬁ-mprhd)lc&glcal Emmhalbh ef thatraeinall Stability

was 1 em)Y‘I:'gta ox<r:)]|td rdon ug%ta Dein tsh eVa% B%ﬁ@@ 55%&6 2002.

passed over A anrom e nge c rona ograp y €O
andHe |et RZQ 86okkinn &ﬂbihé'cp‘édhq Pubbrat Gamooments péd\ﬂemm;ococcal C
The Unb%h@ésal&@ﬁa%é@ M\?S cohfgatdi %éé?n%é t%fé‘é‘h agabNStiodhem.,
30-fol d excess Ac/ 1% Z3- 14 )
33:91-98, 2001
Jones et al., “Silicone Oil Induced Aggregation of Proteins”, J. Pharmaceutical Sci.,

94(4):918-927, 2005.
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and passed over a cation exchange chromat ography

columm. The rl _P2086 was eluted with a 0-0.3M NaCl
w@e@dinzmss and stored frozen (-25 0C). The puriPCEUS2007/066959

ri _P2086 was then forrmulated with 150 nM NaCl, 0.020%

Tween(tm 80, 0.25 ng Al/nL O AIPO4, and in the

follow ng buffers: 10 mM phosphate buffer at pH 7.0

andk&ihaiy| auag CiU@bl@prhélrﬁtfcﬂrneﬂ/tdr%*d@liﬁ:yp%%@ﬁfcﬁ PEAEPIFRE using
proteln I NAlL, N er t et aJuvant.

TABLE 8 S BCE/WN%I%%@%%(&&&?MTREFERENCES Bal dwi n,

" Copuliani* Tiaat iien aod Outs ubfi Arelfijecs Syiingene Bidrmadeupict earidi aledical

hazar d Vi ", Diabet. Med.,

5: 789- 783(5"’%1"3%(5“%5{#%2’%{27&?’? B'\?'% and McDornmott,

" Profrestel. Sirptpipdirnalumtion deducemBy avcliciSigpar’LBigaieterials 18:1593-
Interfacesz 1bpgK. L . Mttal and P. Kumar (eds.),
Emul si ons, Foanms and Thin Fil ms, Dekker, New York, pp.
371- 380, 2000. Bartzoka, Brook and McDornott,
"Protein-Silicone Films: Establishing the Strength of
the Protein-Silicone Interaction", Langnuir
14:1892-1898, 1998b. Bartzoka, Brook and MDornott,
"Protein-Silicone Interactions: How Conpatible Are the
Two Speci es?", Langnuir 14:1887-1891 , 1998a.

Bart zoka, Chan and Brook, "Protein-Silicone Synergism
at Liquid/Liquid Interfaces", Langnuir 16:4589-4593,
2000. Bernstein, "Couding and Deactivation of C ear
(Regul ar) Human Insulin: Association with Silicone Gl
from D sposabl e Syringes", Diabetes Care 10: 786-787,
1987. Bernstein, "C ouding and deactivation of clear
(regular) human insulin: Association with silicone oi
from di sposabl e syringes?", Diabetes Care, 10:786-787,
1987. Bolgiano et al., "Effect of Physico-Cheni ca

Modi fication on the | munogenicity of Haenophil us

i nfluenzae Type b A igosacchari de- CRM* Conj ugat e

Vacci nes", Vaccine, 19:3189-3200, 2001 . Chantel au and

Berger, "Pollution of insulin with silicone oil, a
hazard of disposable plastic syringes", Lancet,
1: 1459, 1985. Chantelau et al., "Silicone oil rel eased

from di sposabl e insulin syringes", D abetes care,
9:672-673, 1986. Chantelau, "Silicone oi

contam nation of insulin", D abet. Med., 6:278, 1989.
Chant el au, Burger and Bohl ken, "Silicone G| Rel eased
from Di sposabl e I nsulin Syringes", D abetes Care 9 :
672-673, 1986. Collier and Dawson, "lnsulin syringes
and silicone oil", Lancet, 5:789-790, 1985. Ho et al.

" Physi co- Chem cal and | nmunol ogi cal Exam nation of the
Thermal Stability
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of Tetanus Toxoi d Conjugate Vaccines", Vaccine,
20: 3509- 3522, 2002. Ho et al., "Solution Stability of

wao b@7Seisemi t Conponent s of Meni ngococcal C PCT/US2007/066959

A i gosacchari de- CRM 197 Conj ugat e Vacci nes", Bi otech.
Appl . Biochem, 33:91-98, 2001 . Jones et al.,
"Silicone QI Induced Aggregation of Proteins”, J.
PhaywmaerUEiasabd $&1 -, 94(4):91 8-927, 2005. Kaji hara et
al .7 "Developnment of new dr ug del i very system for
protein drugs using silicone", J. Control. Rel.

66: A9- 610 ,foraliion ROhibH, stabTE@s |J‘Spo"%gcc@dﬁcfe &BtePr %Br'ubéa@@ the
Syringes," Pharmaceuti cal di‘cal Packa ﬁ

Arti CI e QFHW@ROH C%VISQ”@():@ a gUrpugereg|saI|ne- 89l ¢o I Wherein the buffer
Denat ur afak @npr{awdmmxdt bys tOybbitc7 Si (i) & @0eictanBiandrgiliesrieabrsmore
18: 1593- 95907 and% a nl Sate%‘ aimed is: 1. A

f or mul at’°dR WP] B PHIEE pol ysacchari de-protein
conjugate, the formulation conprising (i) a pH

bufj er eq'h\%aljotlnﬂﬁat%m&tdlé?rﬂ ! \A@ﬁéré‘h Nnd NR1yR4ch&Hdel RS &Jﬁ%gate
of about 3.5 to about 7. a surfactant and

one or rf‘%fF‘é”aﬁ%’I' ?sOé’&Pﬁ%ﬁq 'H@WE?H’*@F AeaBh pelefedkisom 2’”9 O‘TH‘Qre of

f or mul atthedgrood cérlsiting df.a Wl es eitalﬂstd%d”pb@r a V|aI closure, a glass closure, a
pol ysacc ahrl dg) @rotel n cocrléés %ate ornmul ati.on i.s
conpri s&tPHh SRSUEN Eal' P HEARs 80T ed YV YARPSG, 2 Syringe

nor e of aldmgergladlqsk cahsakst,i angradbated eylatier, a feinantor, a bioreactor,
st opper oC I , r

cl osur e, Ut%gp}a%ﬁ)t g 8%‘#0 "Hr%‘ &léeog@er ?ﬁg@wg% anda d%ggﬁble ben-

st opper, a syringe plunger, a flask, a beaker a

gr agluat ethe GorhiuREST of cfhirh @7 WRNEIREhe AnbirRF RBEASE silidonbiag,

a pipe, a bag, a jar, an anpoule, a cartridge and a

di sposable pen. 3 . The fornulation of claima1,

whet.ei n Thaefoaoulbtmnnefr claipans wiersn | the aniffze ds séccinaTdneat a final
formul at | I [

succi nat” eF?(getn%tlo oﬁg{m%g)n@ﬁ'gﬂ%a |pbh%eso@g6rrM to 10 nM

and pH 5.8 to 6.0. 5. The formulation of claim1,

whes ei n ﬁh@%rﬁlﬂfatlé}%f%%m H SwiRQbiN B s@:ﬁ‘h&aﬁ@s pcﬁ’ysorbﬂe%o
fornmulation of claim5 , wherein the final

concentration of the polysorbate 80 in the formul ation

i s @t | aastforthuiibo biocldifd%, pakieshahd fihae cBRbeneatphtof wel poiBorbate
%etr glenfst Hrg]tﬂreat‘?) rﬁulatloﬁ is atdgastg)gt ?toqgg)gaol\ésqb% eaédnwg‘xpht/volume
one or mbthe fgrmeiatetoccal poI ysaccharides. 8 . The
formulation of claim1, further conprisi ng one or nore
nmeni ngococcal polysaccharldes one or
nenf-ngoddecamuiiion g rilaimpt. o‘ﬁ"eﬁfrﬁ'g th%rPOQS%f&Hﬁf jd¢rptiR conjugate
t her eof .cofiprisebldRe bombrel pﬁhbhrﬁ@cdééal@bl%d&bﬂandé@rt her
conprising one or nore streptococcal polysacchari des,

one or nore streptococcal antigenic proteins, or a

condi natTiherfotrwatienfof taim Thérther eam@isingronefor aha@e rmehjngococcal

wher ei n pBl}Sao%ﬂér)e%é‘,C%H@f&rd%'oPJ %&iiﬁboﬁ@d&lu%ﬁﬁgeenic proteins, or a

combination thereof.
9. The formulation of claim 1, further comprising one or more streptococcal

polysaccharides, one or more streptococcal antigenic proteins, or a

combination thereof.
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formulation is a 7-val ent pneunococcal conjugate
(7vPnC) fornul ation conprising a S. pneunoni ae

W@ 00otyes 4 pol ysacchari de conjugated to a CRMIGITUS2007/066959

pol ypeptide, a S. pneunoni ae serotype 6B
pol ysaccharide conjugated to a CRML97 pol ypeptide, a
S. pneunoni ae serotype 9V pol ysaccharide conjugated to

a C1-'§\/I1I \ 97rh90ﬂommabhdﬂ,c|am54twmguggnﬁ gfglﬁ&fcﬁéﬁdéteprdtéin conjugate
po ysac e con ed to a e , . a .
B e 0F of o T8 PSSt PR bl mutatin
to a CRIW)&Ensprm ypSppnejmonmeSserqztwmlnropnlysec@endn ypegudeddd to a
pol ysaccctr}gﬁl d at d 7 epkl @5&

a S. pneunDnl zpeq@g!r)&ég Ef ﬁ%g}égcﬁgﬁyég @%nﬁ)% Ba”de
to a CRVPIYPIFe \iBept pﬁ 1971&0'ypﬂﬁ & of mil dP@ROYFe cqeg}tme oV

2— V\'hler ?ﬂo@séd&ﬁarﬁ@' M@rﬁi‘g%tb@r ke PR, S Bol‘(‘&bhél’ega& €S. pneumoniae
ornmul ation is pneunpcocca

(35 Pn e RDP R SO GO BPRAR g el Aaveertice, a S
ser ot ype)néurpm/@esamdstwe de8Q opglysgathaddd ocanjugRiOTo a CRM;g
pol ypept | PSR

pol ysac (Pﬁgﬁl p(ﬁge caor‘?J Bﬁat e 53? g)esego%@%h%fog}é?mhanqe Gfhiuggted to a
S. pneurfiiiilae pglmemtl%eang\ﬁ B grsagieniae i eotmen 28y aobdaccharide

a CRMLO ZoRadMeeiRtd Eiv,,2pohypepiitfRUmoni ae serotype 14
pol ysaccharide conjugated to a CRML97 pol ypeptide, a

S. pneunoni ae serotype 18C pol ysacchari de conj ugat ed
t o 1. CRNILE Hopaliytior pifi dkem & \Bneraﬁaumiya@ccaaiomtgr@teinl&‘ﬁjugate
pol ysac?haru e cl:o I%g tno ao%% 9 onpuo Pépgl formulation
8. preurtdUeion &5 &t JRIgs Prpyosccea coiiat DRV olin
to a CRM@@'EHSpmﬂ ypéppnwon@e&ser@mmﬁfomlmccﬂerldﬁt yprjudated to a
pol ysac il dedipBhidat £t Opfeiha7 oBiRk$BCRE! GBivsdbonaride

S. pneunpni ae serotype 3 pol ysacchar i de conj ug gate
a CRMLOTOpBIdpEpPi de! Ré('w\% PY¥REBHIsHi &eS SEBYYHEIS serotype 9V

gol ysac Cpbﬁygad&aarw@nbw@aéw to aac@RNQs,%olgﬁpywpé | le pnéumoniae
pneunDnl ae ro e po ri Ju ate

S Lo FORbiRe o I (HERC LS SRR T L SRIP g B9Giebtiad. % s

pol ysac@havmateae osgretgeet etBQ opaysa@RiMatde painjygetet!i de an@RMo

fo a CRULIIE ﬁ?@?*%% P S R el o -

1, wher &R‘M@hé) yoerHdratd on f%ﬁt”ﬁ@"r"a%o?ﬁﬁ@t}'@es%ﬁn polysaccharide
adj uvanteonjlgated @ BOMORM, gt |p@|?p@5tld6| & rB 1%neLYMﬂﬁﬁa%| Refdipe 1

adjuvant js a num sphat e. | ation which
Stabili 28 S%CCE?@@;)P%@@%Q s Kl paiiePiaes 5. Brédimoniae
conposi tsemitypet BepdlyrantHagitié anjugatpd i Bi AgCRM)e; ap@ypeptide, a S.
buffere ] [ ' e :
o about 31T St 8 BuytBEhdfel bl ] CRRS, BoBfibrice
a st reptiodocgimasze seppbirgath . pohsaccipide gpmvdatad ¢h aofCRMig;

claim 1$oly\6€t§|6€' ad %ﬁe%léeoéé’f&wé vpre)oly§a&9£%kl &%ﬁ;gét@d to a
a cont ai nér means sel ect ed from one or ‘nore

t he
gr oup C&%Yl@t P épe(pp N a\r)p aq . pneumoniae serotype 19A polysaccharlde
conjugated to a CRMq7 polypeptide.

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

adjuvant.

13. The formulation of claim 12, wherein the adjuvant is aluminum phosphate.
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a vial stopper, a vial closure, a glass closure, a
rubber closure, a plastic closure, a syringe, a

W20 ngwest opper, a syringe plunger, a flask, BCDOESHOT/(66959

a graduated cylinder, a fernentor, a bioreactor,

tubing, a pipe, a bag, a jar, an anmpoule, a cartridge

and a di sposable pen. 16. The formul ation of claim 15,

}A/neme: nA h@mqfnmbﬁu WBiEh Wﬁalﬂﬁzebsasbﬂréﬁfdt@bb(?a]?d(-)%ﬂjpepffchﬁe (SCP)
ornmul ati on of c erein t u r.is . .

Sucor nate RSt 15 g aicin iR G PHiiessc sy soluon.

and pH Svherdirothe . Hdfferlias alpia boabmut abitoabaft 64, dii)ra duffactant and

wher ei n ysorbate 80. 19. The

formul at'i J;%Stgeﬁgcﬁg&%g%be%wﬁ%re ein the final

concentration of the polysorbate 80 in the formul ation

is {k Ol%b@orﬂr@:%’u@@bﬁ’&@iﬁpﬂi th%%m/\@lbgﬁfli %Ulﬁﬁ)noig cbllﬂﬁrlsed ina

formul ati on Hualo i
t he SCP CBB‘FPHS%’“F?’&?GH‘}F&P em %’lﬁﬁfr"i‘%g @‘ﬁegr%ip ‘?98?'%"”9 of a vial,
pol ypepta deISStsmjeeca el tiosuret heylags mlqsu:eorasnusberrrgosmfe a plastic

streptog I e C (Y t
2 Toni nassgeoa BT Sl soRl” L AR AngBE S8R d Ber o
pol ypeptdrafiwated cylindgha ferorentor.aa bioieaeipr, @megma Dipe, atheg.cd jar. an
the SCP 6oRRRSh LdrPiRgd Md H&EpdsapBLESes one or nore
pol ysacchari des sel ected fromthe group consisting of
a streptococcal polysaccharide, a pneunobcoccal
pol 165 ac amaforah@latieén cFerHin g6,0azedh the@bytamechednsdesikoadized.
st aphyl ococcal pol ysaccharide. 22. The fornul ati on of
claim 14, wherein the fornulation further conprises an
adj U antThg 3formTiaioh oofndibiat i1édn whereml tienbder isksacanate tdhea final
ad) uvantoohsenftbiii Ry Moy ppl3BTortisn phosphat e or
alum num sultate. 24. A fornulation which inhibits
silicone induced aggregation of a
pol ygsaccthafdreiaRET &ficire o) Weadiethe QURAdtEE® dolysérbate 80.
siliconized contai ner neans, the formnul ation
conprising (i) a pH buffered saline solution, wherein
t hel%uf fTae fdraslatiorpdtaiaih 18 behereidthe finel cboantraffanXf thei poJysorbate
an al um Il 100PE
pol ysac a2 armBRinll olorC00 B pBBdinqtp 20 oigntyolyme of the
of cl ai fie'PWlatigherein the buffer is succinate at a
f| naI concentrati on of 1 Mto 10 nMand pH 5.8 to

t ion of clai further :
ContSh LG SEMAIEE BTG (hEEBHDE SEBPT AR iR sgmerises
final caoneent rrabreopoly;feptudm pokyteor bhah ethBO graupt kensisting of a
formul at t
wei ght | vEPaReRef piBRle o B bbodat BRARRAS TS Fndifhgccocoal
of cl ai reolyreptigpepdh ataphdoqeeta) selrrehtidd. de- pr ot ei n
conj ugate conpri ses one or nor e pneurmcoccal
pol ysaccharides. 28, The fornul ation of claim 24,
fur%/ her To8AY] F]U@t'ﬂ’g"foﬂ%mo\“ wﬁ?r@mﬁ%ﬁﬁao@atpeapon further comprises
pol ysacehar ordemre @ogsapcharies demsttedgfcactal gaop i @asisthg of a

protei nS’cre;():ltococcal polysaccharide, a pneumococcal polysaccharide, a

meningococcal polysaccharide and a staphylococcal polysaccharide.

22. The formulation of claim 14, wherein the formulation further comprises an

adjuvant.
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conbi nation thereof. 29. The fornul ation of claim 24,
further conprising one or nore streptococcal

w@oliyazwsehar i des, one or nore streptococcal ankCTERI007/066959

proteins, or a conbination thereof. 30. The
formul ation of claim 24, wherein the fornulation
further conprises an adjuvant. 3 1. A fornul ation

vvtnizzhti Mt biingulibh iof @@ iZQdWﬁ@f@ma@Ireﬂgﬁbht?Q afmiBum hydroxide,
streptococca conposition
conpri s m'ﬁ“'%cgc?slpﬁ?:tgﬂf %8’8'”Hrt(5'rﬂ’cgg’tﬁer means, the

formulation conprising (i) a pH buffered saI i ne

solytio f

aboéu% 6%fow42\ﬂ£t§>hgv#§c§qruﬁ1ﬁ% Sﬁ}l’:@%ﬁﬁd&e@%r& tlepglué pglys%céh%rlde-
strept o@@é@'alcor@wtq)@mnr@a%@ agilicomiged @Qﬂtmra@qaaﬁ teyg formulation

clai m 3 chmphdi®y ?ﬂ @plt-l rﬂ)@ﬁé}gtﬁ E&fne's%luﬁé’rpWh@ﬁé‘irﬁth@tbuﬁeera@@ pKa of
concent :ﬂ%t | on _o

33.
e OB 50 oty 3, 0, e SReEH 33 s fiacone” i more
pol ysor lpatyeaddBar(d&vpestain copj8dhtes. wher ei n t he fi nal
concentration of the polysorbate 80 in the fornulation
is at least 0.01 %to 10% pol ysorbate 80 wei ght/vol une
of Z%he flbenigimaglation. of3dainTRa, fvberein Heei byffenfis cduaéimatd at a final
wher ei N bR& S5 ARG td 100AMTdAE bReys ¥Pr i ses one or
nor e pol ypeptides selected fromthe group consisting
of a streptococcal pol ypeptide, a pneunococcal

pol 360 e ptTihg GormaliiEm bNYAMOZES AlrthBotorRRRIng PBlyastdata 80 (Tween™80),

st aphyl ococcal pol ypeptide. 35 The for atjon of =~
ol af m 3 W eraipine R SaREESER Gl PV SGHT 0P Shise ofmulaton i at
conpri sesaso®el1%Bito vk eolpsirlysa € vaighttlet meadf det fen fiatiom
t he group consisting of a streptococcal
pol ysaccharide, a pneunococcal polysaccharide, a
n$/7ngoJ@@danmtﬂﬂstyyé@@h@r%dwharﬁw the snolyshsahatdscrretein conjugate
pol ysac chabhigts ond 6r mzﬁﬁepn%%&acaél bePsRbnfiiad m 3 1,
wherein the fornulation further conprises an adjuvant.
37. A fornulation which stabilizes a N. nmeningitidis
2088. pr atheifornutipo st tlaion24, titvéhet compriisirigl @@ @rangreinséni@ococcal
(i) ap ed_sal ine qut| f
has a pKS ogg%ccﬁ%ld%% %%?r e r{;nggwc%ale antageg%r ?H}t rismor a
and (i i icpmainitionrteereefgi ti di s 2086 protein. 38. The
forrrul ation of claim37, wherein the surfactant is
I sorbate 80. 39. The formul ation of claim 37,

%i n HRdoOMyNaian of cloAn 2Ar furher EAETRIEING e 4 TBP1R At piRFoCcal
Sa|t adjpdwadtcharitds, AnkobMuh@ti effepiédotdnl | Ahlighit Sproteins, or a
silicone i duce %gfr egation of a N neningitidis 2086
protein CE:’@E‘B'S%? g conprised in a siliconized
cont ai ner neans, the formulation conprising (i) a pH

buf er edfh% E\‘éﬂnﬂﬁ’atlﬁg o\dtc|a91ﬁ‘ ’24\'\'?/ﬁér%|n2trqE g bR rfurﬁ‘\@ﬁ cBm @@s an

of abou um num sal

(iii) a agjuvant.

31. A formulation which inhibits silicone induced aggregation of a streptococcal
Cbha peptidase (SCP) composition comprised in a siliconized container
means, the formulation comprising (i) a pH buffered saline solution, wherein
the buffer has a pKa of about 3.5 to about 6.5, (ii) an aluminum salt and (iii) a
streptococcal C5a peptidase.
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meni ngi tidis 2086 protein.

WO 2007/127665 PCT/US2007/066959

32.

33.

34.

35.

36.

37.

38.

39.

40.

The formulation of claim 31, wherein the buffer is succinate at a final
concentration of 1 mM to 10 mM and pH 5.8 t0 6.0.

The formulation of claim 31, further comprising polysorbate 80 (Tween™80),
wherein the final concentration of the polysorbate 80 in the formulation is at

least 0.01% to 10% polysorbate 80 weight/volume of the formulation.

The formulation of claim 31, wherein the SCP composition further comprises
one or more polypeptides selected from the group consisting of a
streptococcal polypeptide, a pneumococcal polypeptide, a meningococcal

polypeptide and a staphylococcal polypeptide.

The formulation of claim 31, wherein the SCP composition further comprises
one or more polysaccharides selected from the group consisting of a
streptococcal polysaccharide, a pneumococcal polysaccharide, a
meningococcal polysaccharide and a staphylococcal polysaccharide.

The formulation of claim 31, wherein the formulation further comprises an

adjuvant.

A formulation which stabilizes a N. meningitidis 2086 protein composition, the
formulation comprising (i) a pH buffered saline solution, wherein the buffer
has a pKa of about 3.5 to about 7.5, (ii) a surfactant and (iii) a N. meningitidis
2086 protein.

The formulation of claim 37, wherein the surfactant is polysorbate 80.

The formulation of claim 37, wherein the formulation further comprises an

aluminum salt adjuvant.

A formulation which inhibits silicone induced aggregation of a N. meningitidis
2086 protein composition comprised in a siliconized container means, the
formulation comprising (i) a pH buffered saline solution, wherein the buffer
has a pKa of about 3.5 to about 7.5, (ii)) an aluminum salt and (iii)) a N.

meningitidis 2086 protein.
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