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WO 2008/ 056263 PCT/ | B2007/ 004229 QUALI TY CONTROL
METHODS FOR O L- 1 N-WATER EMULSI ONS CONTAI NI NG SQUALENE
wa\Rdosgsedrent s cited herein are incorporated bRCT/IB2007/004229
reference in their entirety. TECHN CAL Fl ELD Thj
QUNLER EPRREPE MEFHARS TR DB WALER RUOLRIONS HANT AN G SQUALENE

All docamehta citedrieremnste incorpoaatéd eyuleference irathéit yntoetyt r ol 5

assays for oil-in-water enulsion adjuvants that
TECBNIECALFIEAWAl ene. BACKGROUND ART The vacci ne adj uvant
known as "MF59' [1-3] is a submicron oil-in-water

This wedtonds i fthes field| cfnacciner adioyang Mangfrdtugp and, 85 particulgnquality control
ol | ' Enlin shdiMesodi umcitrate
assayﬁ?? ? %F@w?ﬁggﬁglglﬁ%%éhg?%ﬁmgtf t ﬁgl s:élnul sion by vol une can
%.squal ene, about 0.5% pol ysorbate 80 and 10
BAC&%&?&#E&{%pan 85. The adjuvant is described in nore
The W8LiAd hdjuPanERAM:E s LOIFY’ [184) ista shicldaRileth-water éhulkibih of squalene,
5. The oil droglets in, 9 are snall e{u@hto be. buffer. Th
Tween 39y prck Span $2 Ik may lsougRludesoeigate PR g8 1O spduim Cytrafegbutier. The
comp@ditidlp i@ Binuksdh bFAiBlubheS tdnctel About % Ry, {ug0.5% pdlgsorbate 80 and

soutsf 5y ) 08, EECIN M54 DSl 1P B 1 PP Bl chtr 1

of refl HtTht o1l ldadpletsiniMiEi9%aire hasll ¢mupleto womtriefiltadd tir¢ugha 0.2um filter.
narrow limts. Paraneters that are inportant for M59

Becaiist it isi i adjireantrfoa didindgttation foBnenane (¢.2 it isendduded gin the, FI{UED™ vaccine)
bi oburden, t H, -th | C - jati b

R

contraled tveithiim aartev Gifnitst Baramefersdhasrars impartapis foa MBS weludethe mean droplet

size i#l g éMﬁQﬁ,'tR@bi&)&nﬁ%@Y?@ﬁif HE LRGR é’i‘:Bgarhr{EEréthetﬂe PRIENCE of breakdown

or quality control "of “oil-in-water emulsion
produgigjon o Beenunen rontagsnauFssy its MegdieURE OF THE | NVENTI ON 20

It has now been found that neasurenents of the . ¢
It is gpy@hieshel dsninprtionntol prowidgutthes AesunRLe<dyasMYs cfoh dyglity control o

oil-inhe:R8 eAmlsforVi)uvarts Gleaak MIof or probl ens duri ng
production. In particular, it has been found that a

'DISC‘i!fd%{RE@)FSﬂHEl PIBEeNt can indicate that filtration
pro

ens occurred. Testing the squal ene content in the
It hasfibWaleer fouufd that e inemehts affi tHersy@d¢negantemgn idigof the MF59 adjuvant can be
characteristi of . the filter ty] . i f

wsed Fp oLt hiE o S i b cRBE 1h BB s AL found thata drop
in squatene tentend dari IndiGMP tlad fittration peoblearscbeswred. Teptiak Svessqualenpycontent in the

TP LAsfdr Ain iRt | dnb 4 cCORICE OF 18 rIRE adtdpMBY §the filter is part of
final %&u@gésgéﬁggnf%‘%n%ﬁggﬁﬁyentFon prpv} gels épauallli t%/ © 1.er 1? paro
an appuntus dhat i beingratainieingdoin GNVIPopenditipngaandrsogtrsquglegp assay simplifies the

169 Qb AMABE oil-inMSELlRutibgs. adj uvant conpri ses squal ene,
qua“gndﬁ{v\herqélih t he met hlod conprises a step of conparing

Thus HR€invaRlodHrongiad §RQItE Bkt tteRmdthe F#jadVéiRin-WAeremulsion adjuvant,
standard squal ene content. | f th achﬁ)g ual ene-

> q ual s .
wherelb i SAtVa PPETESS KHBIFNE (e HOSTRIA MU SARPTHS A IR gomparing the
acmaibﬁﬁ?l&%edl;bn&ggéﬂlﬁ@ lﬁ(_lj{lﬂiﬁt food ?fstbﬂ(ﬁrcﬁ@]‘iia181_@?c ¢dneena df the aFllilal squalene content

, ils the ual i ontro] test:.if the actuya : .
aifery B SO srUbi L HOR R been s il (a3 g aduvantfaits he
qualitly @ngeladeit] Yf the apfublotorntestis andpable, hevaissdhé adjuvac giasses the quality

(ﬂgnuf%gt u&)e. 'I(ige i nvent i on. a}l so provides a process for
controrrb P PF HEF Al BT T i Waf'€l ™ “enul si on adj uvant,
e SRPRFARP a5 S L RSP TAS tin aova
comprisjug tiesstepapf: i(R@ preparisg $uboticmn od it watpn amgls®n using)known amounts of an
bj ecti i 0, . i Lizati ’ S
oSS D5 A5 ) Ll 1 g 0,04 vmion o
providapsterilired conlsiont andf(iif) meagitrimgithe squalermagintenbef therpterilized emulsion. The
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WD 2008/ 056263 PCT/ | B2007/ 004229 squal ene cont ent
nmeasured in step (iii) can be conpared to the squal ene
w@e orvBes26known from st ep (i). If this conrpar | B@HIB2007/004229
reveal s that
squalf S50e% iained v WD SR Be OBl e edtaftbe Gkt trom sep
If thlmm]hﬁscﬁﬂljetdﬁadmﬂhatf the bquaiche comaitlliay sigoificarcly dhesged tldaf tbere has been a
adm

productéon Ig e Ian %o ¥ avan?{aﬁls g]{l‘?’ corﬂpol% I's iso% ;djn ;Vﬁg;
Befor%ﬁlﬁg% Q(lhﬁﬁ?ste?%it gﬁ@tg{lé}ﬂ ea?xtélc‘ll sug?:s ﬁﬂﬁt R 'uE[EillElzadlt{ﬁ(%d (»)nﬂ an antigen. The

mixing elpa'rtdtegjslgc)e ex@mpg@ngctelglyggtghgb@e ot p$q{gna\grg@ iCRRs the antigen and adjuvant
are pa'ffﬁ'%éﬁ @%ai'gtay)é Qleéef?lrt d ﬁlllée' (ngfl§ kf%bc“@:%érﬁ'fﬁﬁfre b%fotréjﬁflingnln the former

ontro erforned on
situatiggj tm anality t:@rétoﬂ tesy wﬂt bfepqr&mﬁ oR Flwaiw@ﬁt ltaelfeln taia latte gjituation, the

quahtg ehtf R kest ﬁg} taﬁ@ﬁla&@t‘frﬁh@ b @6 €ar® Betb bRl kel tvith@hePdnBigen and/or on the

el ng m xe the anti'gen and/or on the

adJUV%R!]aBV&ql?tadﬁ\*ﬁWfﬁen admi xture. 10 Thus the invention al so
provides a quality control t est nmet hod for a vacci ne

Thas fheatmeriaany s Paayides; 1 SraltoRrolelfeh SRgRd 385 ydigine hat includes an

oil-inivdr Ushlgoss de@lvﬁﬂl €inclidifg Siihldnep wiieiD CheCﬂlﬁthbd semptibs the steps of:

. e Qnparin t ua a ent of. .
() cop et b B SRR dhe HTENS S OARERL SRR yShs and,if the
actualt g@aleCdondent BCHcadpedbe, cmmrepsmngsheammb dlyl comb{riing) the adjuvant with an
antigegl;] §t%§ K]Jtl) %%pn%gk\(/g%g%kngng)fh nvo* 0% gnl?l ﬁr?gépg%?egsh s}%ht t‘ﬂat they can be
admixed jatithe ntneaxﬁ dseant it gen ivelya raéllnedu}g thsmd:hfqrhat dmhsﬁllmn be
15 adm xed at the tine of use, or it may involve

Similatiprihel ingentibe prolyisenr quality dentioh g:Sh‘ inpthpeh §pr agjaggingthiat/inclufes an antigen
and ah BHEATAR0 eH{u%Yd &ﬁu\@ntqlﬂé‘lluﬂﬁlgls&@&feolvh&%ﬁt th&atehRd cfo%n§’es a step of

vaccl ne that 1 nclides an an an oil -in-wat
comparing e @pfualdjauyant canirat GﬁFh?gV%%}H%F%ﬁétan%é saalene r?@ment If the actual

squaldiRchREn GRS FeRShestBidRRI @ntenf BBP &letd¥hs bbéh @ﬁbﬂ@tlon failure and so the
squal ene content of t % vaccine to. a st a%ga ene
the E“P‘?é‘?v

vaccirgo LR QU At dtstidl the 2l SRENCIS LRI fipgficeine passes
the qualiy coh@sldést hd@ntbe Mledsbfor kel frasistigaiona producti on

failure and so the 20 vaccine fails the quality
The i®@ntidDls gadtidularlyfustfibdaritizutht nanfacmte ofsmﬁummtv&bst eaccines, and so the

invgngﬁhvg%)gﬁé%% n}eeé}?{) gggg&s REIX peoftan n%ljl ﬂ%grpz%: v%lus taﬁt?éen and (i) an

oil-iniwatee Rinulsioni agjyyamtithas udcaldleg/sqmsbﬁulandi mhmgl thé elethod also includes a step in

chhnR{;/&cheﬁg E&{tgnrt g% Irﬂ ggsdréaiﬁ %qﬁ\ﬂg ycgu\yar%? g)bf%?es thealﬂgun%o?téﬂ1 &nd/or (b) in the

antigenyiadjuygnt( m)xt@m afiefr | the rmixing ptap. éﬁt Iingréwnmh dibevq> ) theyneasured Squalene

eSS i VUL AULAAR o 88100 8 i
al ene content is neasured (a) in the adjuvant

Themﬁﬂ?’fﬁ?’gﬁ&#e_ m xing step and/or (b) in the
The n@tddd & tRnVMRBH afd Xdell vathadil-BE whtBEerih oA AdRi&Rs thASinclude squalene,

menti oned _.above, the neasured. s I cont.e
and “B’é?lvc?orﬁff‘él”é‘%g t %P%lﬂ%fa?od“@h Bgle%l?fg%sotﬁ? éﬂh“t’%‘)t 1S gltfoqﬂ@é’ff ?“) a vaccine
compbstiditBakndl@es HeQdj@int Gadnaiktude @ith ad Btige®st i ng met hod

The met hods of the invention are used with

Vario®§ lsqdan:nwatsﬁys ertUkiweaninatlE uvalbs exdnatle,i refrende 6Sd}srad>sena quantitative

colorlg}ettnra?qusaé/ §>/roﬁq¥{% eréed&%:rrlé ng7tdgsgﬁ0f;%uaa}11%] ?engp%pa%jre gas chromat(égraphy flame
ionizatiomdetsttidnomethbid fori quentiftbesort he squd]enw amthei preseder of fiecefatty acids, free
sterol% ang ac{]gle}‘/&érolgxenolecu x“s el%f’ 2?&%&%@% 83?%(:?5?65‘%[ %alli(cﬂ?ewnass& using high
perfomaacﬁ liquad phorematpgtaphy m;h mitmvagq algtefiaom, sythad ]gnyé of detection of 140 parts

Ref erence 7 di scloses a high-tenperature gas

chromat ography flanme ionizafton detection nethod for

guantification of squalene in the presence of free

fatty acids, free 35 sterols and acyl gl ycerol

nol ecul ar species. Reference 8 discloses a validated

assay u3|ng hlgh perfornance Iqu|d chronatography
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-2 WD 2008/ 056263 PCT/ 1 B2007/ 004229 per billion.
Ref erence 9 di scloses the use of supercritical fluid
we@boosis2ey)r aphy in the quantitative analysis PET/IB2007/004229
squal ene. Reference 10 di scl oses
per blélgg)o Rﬁferqgﬁy 9 sliscloses thg use sn&erchtlpﬂﬁf (Erﬁgngmatography in the quantitative

analy§P Tt EQARME Y RERIHEIS1(T Wischsesa Yassg d%ﬁb@th(ﬁ'ﬂhemzﬂﬁfne tigfeasf-flight mass

B e A R P ——
mass Gﬁ&:ﬁﬂiﬁétﬁ}g ﬁrﬂp hfghwétﬂsnmnae hq‘md tchﬁ)ﬁlatc%hy xrirka su'plem:mtlﬁal f@D, extraction

sa ual ene rence 1
for a%s?’ﬂ’bg r Pt e&bllg f)rlggcé’eb% ésc  nerp euaélﬁt i ? igbggtp?%cﬁdure. for the
quantificatiogu aife s@aleaet acmpbeadl amnd mrelsolbs kay diredti megthod involving gas

chrorrgﬁo%aé)gﬁ Fna ?/s 08y ﬁs‘?‘ %omﬁ%l?{%%tggll | Csilgﬁﬁh%si{gfre%%%ee li discloses a
procediirs oﬁlmsaesnsapomﬁzhl@mﬂt@awmsﬁectmsta@)d’m fiqree) phasatlELGlon a silica gel
column lllsfugﬁ?gtrh(%q@t IﬁQSJ)% rfl%'h lof R3S /g)'fr?@talﬂ})l%w%els'thé GfiaBels monitored at

usi n ase con
21 Snm,emd eyt ptaﬂile |hy@;bmb@r fraqtigm thais aalﬂe@tqus Aeantified erjarpanalyical column

elutedzvlfﬁlF1 maxaﬂg dhrGYahé 'ﬂﬁiu‘e& Jsgh‘ils Ry boagdbon sfqﬁﬁﬁﬁel B8y iR Be subjected to

ected is quantifi on an anal yti cal
cold semqmﬁf@tw, fﬂlqﬁ‘@ﬁ&m@as W?l@ef@grahw mﬁﬁﬁp%&om&% ag@e dg¥png gxtract.
squal ene mMay first be subjected to

Whengihp, éﬁlilailffnéaqorl@ﬁt of &) FMERN 55 3 280 ey S@P};Fﬁﬂve‘leré!’s? compared to a
stand4r@ %QﬁdléﬂéﬁfohﬁénpfA bafddr@ ¥ quiene xbhiest canWiean tlews guidtie icknown to be

e i s B R s T A AR o e e o o
squaléh@ Nk Mias uéedstb pieharedths qdjabainahaehit dlvwicathe fmabamamb ufisqualene to be
o be 15 acceptable for administration

Comp?ﬁégﬂ??gﬁ?@g?@Pm%he adj uvant in question. It can be

The s%aagarg %nﬁt lﬁ% g‘eb&y/r% 1?1?(2 \5\1} Eﬂouwna 1%%%18:%59 g?ﬁti\treh&)ntrol sample of
adjuvay u:an ebn @stayehén paolig) o dbe teet adievagt, apeh thgt theiusqualenmmeontents can be
compe?’rtaé1 Ugs%‘%ltgﬁgﬁ\?en {he RYitiPEC BV AR Jﬁal‘f@éd' tste HPAH® thefildt adjuvant to

I nst ance, positive control sanple adj uvant can

providsea ﬁggaf@rdcqmpapa@ramsa Rirthex isrnabve. (e Ff@}%ﬂﬁ COR{ERtNqyhdg an absolute
figure lli'h%éd’ oR %E@l(ﬁiﬁean‘&@ﬁ@sem a1l Gases bl‘i‘owe?/@r GRYTRRIRE. wifiSredéhl if the squalene

alternative, osi tive contr coul d be ana
N A R AR T I TR P
squaldrRlcoftertRiaffdrs 88m tMSstandatdd doh&ht b @ishfférégee ihdieatast Aprdducton failure.
content may be an absolute figure based on previous
The sRh@rd 5@fent hiay dk lan aBsd@ e ahewe vetoncérnuation oh @tanayi Hel a relative amount e.g.

meas{rgtg{eegalaiy%: fgo %JE%%%? gcg)rlt%plf %rrtg %Htt eelq :cgrlltglgtnztl&xelo g}'rl)dl‘}ér,[ gﬂ(i}élérg %Ir |F?ﬂcen‘[ration is
more bdual. measured squal ene content differs fromthe
standard content then this difference indicates a
The spndmid contem niayi Heur precigbfigtie osmanbar dangerfics instangs; ib@agpe an absolute
amouErt{?ﬂ{ 5'1{ gcc Q eﬁgntg&n&%&hf)ﬁy | O%) r+§% J1BYA Raddred content can then
. measured Telative to surfactant
be compm:@m a @tpndaqi mqngmg@ anst, drit fallpgutsids ghepegea thsassay oy failed. Typical

absohgtg rk@a%@&x{lagqluglgné LontEME efof"' %Hﬂh-wa-t@? een%llﬁ&q %@ﬂwﬁﬂ@?ﬁi}l b8BYor instance,
or r1nstan

a precise 5gure or be ng
betwein Hepmslni. s HSBIETR. bek B Ec-RTETL e gccepyasl: Between 20-25mg/mi
(e.g. NS 2Q8wWESVIsd InImE(ed. 193AYmMIP%.c etc. A neasured

content can then O be conpared to a standard content

In ac&cﬂﬂ‘ﬁl@e &b ndrfnal tafidichis stantaidsdequaliae rc@ﬁt@ﬂt, wilthgpaaliayeifeasured for

v Sl A v B S Sy SR FB SRR e imnon may
involve¥iSdodipafison dfah waeipeAQhk2gghstithe(sandard43ngntrl ), bet ween
36-42ng/mM (e.g. 39nmg/ m ), between 20-25ng/mM (e.qg.
21.5mg/ M), between 18-21ng/m (e.g. 19.5nmg/mM ), etc.
In accordance with normal sta&tistical standards,
squal ene content will typically be neasured for 35
several sanples in order to mnimse the effects of
experinmental deviation. Thus the invention may
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i nvol ve a conpari son of an average val ue agai nst the
standard content. -3 WD 2008/ 056263 PCT/ | B2007/ 004229
Wa\gooenpd2es ned in nore detail below, the squal ePET/EROGH004229

can be performed on _an a uvant before bej m xed .
As expiaingd frippigelgtal ail elogy E‘reg%@H‘s‘ AP0 b Rerdpriicd Op an pffigant before being
mlxedhmitle %ﬂt@bn o dﬁflgérﬂ)adﬁudahﬂ mixtures) ofi bhlkeshterial prioratb fillidgaon filled material
s been extract frombul ks, etc. The adjuvant 5 The
ﬂmthﬁ@Fﬁ%ﬁgﬁﬁ é?ﬁgﬁWﬁﬁéﬁflon are used with oil-in-water
enmul si on adjuvants. The adjuvants include squal ene,
The adjyvet i s an unsaturated terpenoid oil (C30H50;

The n%{lg)ﬁség % 1%'%5%:9&% g(ﬁ?%tl) %‘1%1{%6]6%1&11%%1 3déu\iagttsr ’gléeo% é%vants include
squalenagwigich GASURNW@SG t@m@ﬁ Olrl'(ﬁ:aofhdj[(ﬁlhbﬂ GG HaFE(CH3)],=CHCH,-];
2,6 1d;§%@e%ﬁ9m% 1°i,§,§0 b8l 'teftfae&aﬁ&aér&u@A%rlﬁ\l 7683-64-9).

ur't her’oil's are bi odegradabl e

The aﬁiﬁ?ﬁtﬁ?ﬁla? %ﬁgllﬁalu&n&h@ &fsoiﬂ%tﬁt@h % sﬂﬁhfen@dh‘éi%?dlﬂys aﬂ?)further oils are

SO | nc I's such t hose O from an ani

biodegradable (ggetszpgﬁijale@, pnc{,@ggqnamﬂtlélessm %cguvaggdp@leagsof @FlnRe oils such as those

from Mﬁé}%ﬁkﬂs&hcﬁs Iﬁ%h)' AGlegélanle b&ﬁee S&ﬁdé‘s fontkggtablensls i@l uts, seeds and
ean oi l coconu

il oi, | live oil
grainsg Bsaﬁ%hpii a5 ) eocoBRentbiend 91ve Rl (e mogh ‘i°§m‘“2f@9[ Byiantc, cxcmplify
the nu@bils. §§Bbdsl1 ¢adE uedk. g @btaricd €ebnf the fojbbachepmjSebdoilsaaciude safflower oil,
oo W LB 8 o BT RE gy om i '
most teh@l}gai\ailﬁblgrhmu fhe cﬁbdifmthnrl ceteal glams sndsds wieagioatp, rye, rice, teff, triticale
aval | abl ut th i 1 ' U . .
g(ﬁt %%0 E)e lrISf(el & r1|8 é:%rb ezg‘{}ha tld gst%r * %19!11%51”&(5131 %—Ero%%edlol while
not odcukmgmagurai]yso sbal eibsethay be p@spg@ﬂﬁ(yrhyﬂmlysys sepiarhtion ppg esterification of
the apﬁiopga%gﬁ?Jt&ials%Qﬁl# go@rtﬂgﬁﬁeaqg Qbed oM Ffs alﬁl%ls Qﬁ)ﬁpﬁlﬁfnﬁﬁhan milk are
prepared by hydrol ysis,
metabsbmlea@mb magribierefore bf fusedatm e BlfaCtlfteh@f thispHyypiticsy dhe procedures for
separﬂ?ageghn?ﬁc% i, asrabblﬁﬂcaftl%i? @nﬁh&h&uﬁleﬁﬁdnéé@s%ﬁlyof& Sbtdi@h® pure oils from
0]

ron1nanna ian mlk are netabolizabl

e
animafsgpreas @reev el knayen indlgiart Mesh Eslhpqeain gistagpligahlepils W%lgl may be readily
ecovér@&%'e?ﬁhplg%dnfv@f: sillwhesk HF 0il§&Rafaiaie0dll such as spermaceti exemplify

urification, onj fication and ot h
severd] Gf tspisRiHb AGRReY B PEdMeRH FOMURPSHEY PEBLRDSLAg, A are synthesized
bloché’iﬁﬂchll)kiﬁos%hrbdh Isbkﬁeﬁﬁ tinits M8 tard gehbratio méfaﬂrdid msah@hm(idﬁg) fdrich include

et Sy O P 5L o Bl R b s
and s@ﬁﬂh&aﬁeteladlﬁxam‘ﬂhblé fron&&m&nablakxfoutcheorf msh b@oﬂ)tgmwhby: methods known

in the%O?@ eeérlrez X dles aBe '[(1)18 ﬁgc%‘gp&fﬂls %QJe?@Er&%gﬁB?%%h@'g% g tocopherol, any

of theunift g Gandr ateogkamels ahi Ye ufe:ﬂ,ebut @ctocapherolst ase p@fflﬂedsThe tocopherol can
take s\é\@r?lrfoﬁx{fkcé g r%ﬁ’tus%ltg Qﬁd/or% SR8 Sl ts H&?u&‘%vré‘efnﬁ; @clﬂs such as succinate,
qua ene, can al so be used
acetati,n mcgtﬂmﬁ@ gqu it etrsopiBrelnands dﬂap‘é?@})h%ﬁ’]e Ciﬂé :mm ;Pe used. A preferred
a- toccg) Yi&dod ?sblbg f%@é?h@x%mﬁcsbl@lof it f&@ e%l iRY b Bse@Pthdi pa&@BIred salt is the
y met hods in the art. preferred oils are
succirafge tocopherols. Were a conp03|t|on |ncludes a
tocopherol, any_ of the a, ¥ ocopher ol %
In addjan b RIEIFCBRSRRIETsIaHh opiing laf%*eﬁr g1 {1l OFfg o1, the emulsion

1nclude@cﬁpr@1h@$usc Phaset ak® & eyefadthnt OTHS sarf@stardi fsf Qﬁ‘ﬁ‘élhbly biodegradable
salts and/ soners. Salt gllnclude o%ganlc

(metabolispblg)s & cﬂ’i‘)%?f’@pamﬂ%et PRS0 Pha st 4 By their “HLB’
(hydr@hﬂeﬂl@@;ﬂﬁ’l@ﬂfa(&nc@n BrelBrred- stmapine foflthe aivedrnhhdve auHEB. offat least 10,

efe toco ocopher o
preferbiy ot ek 15, @nd BloGoRBGrY & B e SO YONRE h £ syt surectants
includisyd, bui Sottlin€ited SotCthé palyexyethylend dodbitamn esttcrs sinéacpinsyermomonlfy referred to
squal ene (and, optionally, one or nore further other
oils), the emul sion includest-an aqueous phase and a
surfactant. The surfactant is preferably bi odegradable
(et abol i sabl e) and bi oconpati bl e. Surfactants can be
classified by their "HLB
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35 (hydrophile/lipophile balance). Preferred
surfactants of the invention have a HLB of at | east
waos/opref er ably at | east 15, and nore prefer atxl:v1m007/004229

s 5 g AR, SRR g S SR e e o)

propykea¢ bxidla(P@s hﬁi/sr lamyléxaacd)adﬁ (33(?();3 ﬂmh”nnldle] tiecDOWRAX P™Motradegame, such as
/ 0562 PCT/ BZO 229 . :

linear 6%@ % §0%0 5% txén cp%llv 01¥r1 Elé t -em%gpgt)repeatmg ethoxy (oxy

1,2-etlmpdilyly geoups,oF itte bdtgtyank9 ()Tautdre X-H), or t- p¢tyilp9¢r@maaozb¥©tfd>e&yethanol) being

of pa%ﬁx‘mg%tog% e)ﬁéﬁ/engﬂgﬂoqgét ygtlﬁ%oela(?@?&% S bl63b/§@’-40) phospholipids

such & phésphatidglcholgteodganibing;, pv@ﬁomthylme Viatty etherst Herivednfsem lauryl, cetyl,
stearyptmcf Slgﬁla%l&g% 5#!&193615( a&@% su&‘ac%atﬁst)hélﬁﬁddsythe\,thﬁéﬁé@%ol Wohdlauryl ether

oct oxyho

(Brij 30); mwmbﬁm@y%tﬂuy}épﬁé&m mhléﬂn)estsaﬁ (Bgmmoply kpayp pLilie §PANS), such
as sorbi%neﬁ'l%i%tate 8&{ X&)%ﬁ%ﬁﬂ&aﬁ’ %%@hhﬂﬁ@! ﬂéfé&?&i sucfablEtNfor including in the

ol i pids suc
emulsmmﬁasqlu%ﬂ éﬁlrypméhyeqn@@mbﬁ% ywn%?aﬁ)x S| (eprhitanyfpiplpate), lecithin
and TBloAS-foderi ved from lauryl, cetyl, stearyl and ol eyl
al cohol s (known as Brij surf actants), such as
Mixtulrésl STt aythahRglcie ok Lﬁ'&ﬂ@'gambn 80I8phan 86 Bhixjur@)pr Tween 80/Triton-X100
Iene9| t her orbitan ester

mix %elg) h%WBV\?f a PoR %yegﬁyi&{g) sorl%%gdes eI Sugh II{()? oxy&hylene sorbitan

mono(éléate K”E&aé@ J0ppad a8 BQtOﬁgmdl suieh bis tt-antyiphendxypolattboxyethanol (Triton X-100)
ur f a Lant rin [ ] 0 ' :
s alsq, F‘g aﬁﬁezw é’ﬁ po ycé))I(nit/) "falglf/]il en@) Ig%r gg%rgtﬁ gngﬁcsxjaal et e ‘,’ihﬁgne sorbitan

ester d8j@naBéctogmobi t an trioleate), lecithin and Triton
X-100. Mxtures of surfactants can be used e.g. Tween
Preferg@/ 8pants3% swifactantse§s by weihp are: olygryctlpeng sorpitan esters (such as Tween

80) 0. Ul 1{6 F‘%,eﬁr p 1&1‘1’%%91%0 P@’ Q)fctyf1 (fi‘q{o}iglﬁfﬁfolﬂy lp@[\}'@xy%ﬂ{ahblts @dhich as Triton

sucn as po yOX¥ y eéne sorbitan nmnoo | eat e o
X—lOO(m,éélpp g@}ergﬁw inthsc @tgyrﬁgpesg fE@P15t0 0.1 %, 1n particular 0.005 to 0.02%;

polyo{yeﬁﬁliéﬁls RORRQXEARL VRtaoXy®t Rpttds, fréferdbP0.Xol 00% ahd i articular 0.1 to
. al so sui table. Another useful conbination conprises
1% oy ghopeQ-H”9 plus a pol yoxyet hyl ene sorbitan ester

e R BV B IR Lo 80

% artic
rhe o 5085 PSSl S e ool BB B o Bl Stmicron
diameferd ¢zmreasikr BO8hiayed mithearmi;bstfhncgmttcs providerséabler gnngdsions. Droplets with a

size 18 eftha 3)226)11119 a% ﬁ)gnigulgt 1{? . a% tﬁféj aln ge %ﬁ@ §th % Qgt(g? sterilization.
‘:286 oxyet ene e]i é) suc |"aur et 8
Emul@@s% wpmbfaelead@ |89%0>ymumbel1qf the dnepletsrhapar diawgienin tbe @ngfbof 50-200nm

abgut 0.5% The aqueous phase of the emul sion
arepa?tg&p?ggfu rably buffered e.g. phosphate buffered saline.

Speciﬂ?ﬂ@il-‘ﬁi AvafdF lelﬁfoﬁ Adfvhi® (RMERAiR Byl @etai@ict@bd Jeste@ B the methods of
~than min diameter (on average). Sub-m cron
the inyngip inshide.ahare 48t iitgloachi eved with a nicr ofI UI d| ser

rovide stable emul sions. Droplets with a

t
. PesBmiven emylgiomoh pealsar. Traen 40} sndornsn der Bee CO&?OFIH%@ yof the emulsion

mﬁ'@olﬂ%e%‘d@]b@ﬁﬁ&ﬂ 5YPsqubleh & lab&ilt 3% Ea@ﬁdr&ﬁe g€Eamd S0ans. 5% Span 85. In
at | east 80% by nunbgr of

rop| e
LR teaRS % HEOTBROBE Ja0e 50U bt PRASUPEE L AG0.48% Span 85,
rERfadjuvantIPRAGWH &8s VIF59 NTNEIMEFS9 eﬂulsﬁdnoaaiva:dagwmy snctddad citrate ions

con ual ene can be tested by the nethods of

£Ke qrﬁlg[éﬁgﬁu&f‘ﬁrﬁﬁﬁ‘ﬁg‘?é but are not linmted to: 30 A

subm ¢r.on i on of T n.80 nd Span_85
ST PSR st D TG ST a0 S e o

abﬁétkd Wms qualagaBo irihaletSpan 854 @ lay $%) bad/er 186than T hedeantulsions may

0.5% Span 85. In weight terms, these anounts becone
4. 3% squal ene, 0.5% pol ysorba&te 80 and 0.48% Span 85.
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This adjuvant is known as ~MF59'. The MF59 emul sion
advant ageously includes citrate ions e.g. 10mM sodi um

werdsaseehuf fer. 35 An enul sion of squal ene, BCT/IB2007/004229

b%%g%tx}ié g(l Iq{a Pc?tg-@ég,eigog ?rtlo 1(;1/e ltoc%erol ag% | nc(? h §.3% gﬁ%ﬁ‘gﬁen 80, and the
@bigherago ofitsquiéne amaplroll ie cprdférabiy <T heshis neMidds anmonsesjable emulsion.

56263 PCT/ Vst 500 :
SR S AT SRR IARO Py 5000 1 clffoncon e
madeby @i8soldngl Twhen 80vmi RB torgate a)Z%fsolslqgmtanemtxmgcﬁghéloﬂhls solution .
L’Vﬁh F&rn? &R&ea@fléx #Dﬁsa Iolab H)rl QXd glgﬁ r?galggcgeth & ﬁﬁ)érgﬂuldlsmg the mixture.
val ene an resent vol une

The mubrhg atsolioB 2y hae sshkroentl diopletcas beh pRyeragy diameter of
giwed }’do%d%‘@ﬁﬁ ﬁx@f 551;'?%1& P8(SHnY TH R3S My 980 1ﬁchﬁ’1@ a 3d-MPL
m xi ng 90mL of solution 5 wth a mxture of (5
@ﬁd/@L&SaPQ@@:(?gﬁ}QS@II) and 5ml squal ene), then

m cr of | ui di si ng the m xture. The resulting emuls

Aayerndsien ofahdensn aotocorhemh @tds aelrgon \eterselh (%&eTla@é X-100). The
ShA9Bh ehaP alsoP Bl ek 309 daRg1a2a0RBhofHos R lipid 3R 0E3d-MPL’). The
180nm The emnul si_.on nay SO include a 3d-MPL and/or

emulgion miay coptaiy a RhgsPpte BURRr oyl si on of squal ene, a

;gcmophs?gwol p%gglggﬁ{ﬂr é{egﬁlugﬁpelgaggg}qcé gp-%algl%} te?gg phosphatidyl choline,
BhybereleaaltadopBerspmaphosphoryl lipid A (" 3d-MPL'). The
emul sion may contain a phosphate buffer. An emul sion
éﬂwmuﬂmrr@mumg@mealerﬁl updmsocbae G pblyskbate 3P kylmisen detergent (e.g.
F%g)]npk‘ qg@h ?cholgl{k%l:hgp?l an g'té’&)ﬁﬁ&bl ﬁﬂgmﬁe} qq{é%ﬁflé%n may include

SI1 0 Sin Squa ene r bat
thesey thresoFqrarAnBRIs cat @Oassaratip jof Rodel By e & e%oug/nilspolysorbate 80,
110 BR %tAIQQ)IO@%d 306,29APNEIOphek & sBecirfilfe) amld AR B&icehtrations should

succCi nate). The enulsion may 1 nclude th se three
g)@h«lﬂg ﬁ@h@(gltral{utlgn oh these compgnégts g%@ptlgegls 1 eic@n %orgmay also include a

78R/ nihe Q‘iﬂlﬂ’w Hﬁ? Qls8 Ancludeld gipdhin hicha’ Q$21108e afkbolis phase may

(ﬁ% E ﬁ succi nate), and these
EIRBAPPEPIBAE S Houl d i ncl ude any contribution of
: nc?lﬁ‘algl{agp&gﬁﬂ\/&%f E@,Lﬂe%@t ' e&ﬁleou-gh gol@é'ﬂr” %' }951?/6%¥th§ieﬁ9 alkyl ether

Sl 0N So inc
bydentiilic rapidmicassudigRant fhe @queéx%ﬁ/wSél%fewztsaryl ether) and a

ﬁﬁﬂ&;ﬁioﬁlca SARRP AR W8S a soﬁﬁtaﬁ e i0P Mn&RAMRY éstdrNGuch as sorbitan
squal ene, an aqueous sal vent, g}é/tgoxyet hyl(fne al
t

aopeleate By ipap §0°D; Teresmlen & niclpe grpopeyegible and/ B HASat east o0

PO Q1Y &lopiétsede viohse) GRitP 8 sRaMNyds tRdrN200 nANd SR The emulsmn may also
hydr.ophobi ¢ no surfactant (e. a sorbit n &

|
Biclude AR femarst fﬁd% chCSPIOlsFYS 2Rt (fnd SR &Y 5W1malt081de
&&/9r. sudioge) eand) ot iafd Blkbfﬁ)o@g@f:@idm [tynztyl‘e&ﬂ‘dmcle&’&ﬁ TLR# egonist, such as one

d/ or, has at | east the oil
B e oSS dorioBt’ fasie 2000 i F¥R o il Shulsions may be
Bephiizedn may al so include one or nore of. aI dltol, a
cryoprotective agent (e.g. a sugar, such as
Aacéﬁmwm'ﬁwsqsdldﬁ paloxbnor 18%1endAbi)-Cagen{d7 ol hefinal concentration (weight)
a% 51% IX;g)ll% 9 ?n gc? uvan‘ieﬁjﬁaa%cﬁlz gre 5'3/0 séﬂga? I‘# Ff)%l(a(amer 105 (pluronic
p«)iyolb nahdeé%a Abga]arerl By KBIQG’]EG/%HWE!ﬁUl@@BBGﬁéﬁlmbedlmethlcone

I emul si on of squal ene, pol oxamer

i%’g}ﬁ 313@%9@%%%&? 17]. The final concentration

(weight) of these conponents in adjuvanted vacci nes
The anfigensoq squal ene, 4% pol oxamer 105 (pl uronic

Although it is possible to administer oil-in-water emulsion adjuvants on their own to patients (e.g. to

provide an adjuvant effect for an antigen that has been separately administered to the patient), it is

-6-
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pol yol ) and 2% Abi |l - Care 85 (Bi s-PEG PPG 16/ 16
PEG PPG 16/ 16 di net hi cone; caprylic/capric
wao eoogloy2es | de) . The antigen 35 Although it is mmzbbmmzm

more i B B pGeal BB SR S ORI T8 A moy
place doringamamithitgensich ahat hixs diseibnted epeariat pzdo;iucadmaadys ff@r aglghinistration, or
can t o the pat.i en%‘j it is -6 WO 2008/ 056263

f‘feE?ﬁ % nore usual to admix the adjuvant

VanoM% antt1 gé}{% ec%ﬁ‘ B{: e e {hl Q CintWatd %?Hlﬁgl&krlﬁrﬂluglﬂﬁ ba_{]l'.lo% liﬁ‘:ﬁt@?.l ¥J: Dl antigens,

uring manu acture, suc
such i PisTCeroRE baGeT ouiEs, s5cl snpgteiandior saccharide antigens; fungal

antige élr&glsﬁgm grgnand%mop%g [.:@ske pl ace at the tinme of use.

I ous anti gens can used with oil-in-water
The ifV@hticH 9 PRrtichI Gy bR GorbciRlaghinliAMEnkOvirdsl HBY, hookworm, hepatitis B

antigens, 5 such as viral surface proteins; bact eri al
virus, ierneg ¥HBPIES YEHS, A8biSH GIEBRITR O Y BY Uala ¥iESa Oy QBICEHPYIgfiSn STaphylococcus

aureus, U{&Hﬁhl dﬁnerﬂﬁgs co@tﬁi\ﬂﬁlbt Bvaribdliad %lﬁer I&ﬁﬂlst Lﬂf'?ﬁ%btococcus pneumoniae,
anti gens he invention. is P. rti.c ar sert u
Mycotzﬂg@auﬁvetgbeg@'dp% Bagir arzgis| Epsigin By yirdy Ewm*’rwl?omams cte

. heBat It I1S ) Vi rﬁf’%m | tF]EFSt% e% ,Jg% g’{sj—ﬁ (Efgan 1nac'tlvated virus. Where

oh APBNVREOGAILSs uddd( eHesSvaceihic any dbmpriss \RBole virtmawplitisron, or purified

varicella zo r.vir r.ept ococcus 10

R BB ot r e e BbuRbiRR, ARET fRuR FREOM e Adbraminidaso)

EifkicaiamnBaens cum alss be presemredpa thiel foomaf/virasemesfi8]. The antigens may have
%ﬁ‘ih&%‘g@ﬁﬁﬁﬁh&‘ﬂ aQtns'aefget%{é\ﬁl g{oﬁ‘?ﬁeH@mV@K ey} h[—% 195 B@Tud Hio, HI11,

Hiach i 3 dflddHY$ audfori 164 Madging h@ywbulleraengmgs) @an@é more (e.g. 1, 2,

\gh@ l)lem}ﬂe tn%e?z%?ﬁug tl\f] 11r1§ % udﬂ{g 1Hﬂ'ﬁén£é 8 irus 'Aﬁéf@lcﬁﬂuenza B virus. The

ahtirgens” (1 nc ut|n|n and, usually, also
influkenadi vigys meayr bend rﬁawget)t Stralnnﬂl(hqu haynbacg abgned pyalegse genetics

Renf @ée@tgquljg] thigsf @E mu% Ydyf ﬁ)%ﬁ’ﬂ@%n[e ot8hore TRRA segments from a
anaygens may have 15 any

Bévifs éﬁpmﬂy ﬁlzegm@ts ﬁamg T I % SUTF%IEA 1394 Niegments being

m)ihl a \édd(l,l%e tst'fﬁ';ﬁ . eH§-6%2 relsBorédhél Dhe Hih@es ﬁé@@ as the sﬂiﬂ’;ée of the antigens can
| NCl ude .antli S rom one
Bf S R Pt PGt PR OB R RED € PPN §HH“H? | WBifs el cuture s

Asod] heseRREYsatteiwiflltistodly B avinammalidtheell liref ku¢hraz MPCKyUSHO; 293T;

O BRESoEL Y BT TR BT e sy o o

Tifflusndahéruses insluderyMDGH. welés [214e27¢,rderm¢ds frlaml\@églnﬁmbs canine kidney;

&%ER?%/S 328 %/Jipﬁ/ﬁ eﬁ%q{ﬁ\r géencl?rlle eg qgérec%g%%ﬁs Izgtﬁ%s) kidney; or

PEBGMecllst([B Bl derivedefrona h@rnzn reené)ssmwt ghingblashd hv&erqﬁlésles are widely
a?l%bl@S é}%%ré@lg (ﬁﬁerﬁtm 6. anj tﬁg&% (&&eC) '9911&[191‘{\'[32] from the Coricl

?[ onat ed hen eggs)
§Qllt1%ﬁp981t0mé Blcer |fro¢ru|tlnméerqpsan (reliestion [od Qeél |Cultures (ECACC). For

§*’J?1ﬁ;15 %@ A dé 1e§ Q/lalllé(usb(ﬁft@reﬂﬁm ER un@kd cdtél@g,e numbers CCL-81,
suc BHK;. Ver g;

WL3Y: 2 e R~ 15&@ @ﬂ@@@dlwmﬂllhﬁum’é‘ﬁ 1\111?9%3"@[“6r‘mg6r catalog number
GO NPELCE N | Hefldde okt SRS EORCIC di@der MRBEsIE @ulnber 96022940. As a

£4 27], derived from Madin rby canin k| dne q

fP’é,eff[“?é Alepativedp A4 1B F] IP?ScaﬁuSgﬁa@ZJﬁ é@awan cell lines [e.g.

e@rmﬁ hekdmgaell hin@@&én%ﬁdﬁﬁﬁ( duéits (e BERudEOretiftd)l é?r hens e.g. chicken
erived n_ enbr ic retinoblasts. es s

E@%Woﬂ%ﬁ@gasésr eLg, ¥iys F een gjowlia Pgﬁ]nezwémahan cell Tine then the

Avmpdsirivn J‘Ilpz&ivﬁ&héeo@llj/ buiifree fATCE)g poldiaiiconvd|Bihin and ovomucoid)

fr t he. Coriell I 0Sj. t ori. [33], or fromthe

e g{’a‘&éﬁw% Sy th’Fo?%ESfe SPE QETF? 58 (ECACC). For 30

exanpl e, the ATCC supplies various different Vero

cel |l s under catal og nunbers G€L- 81,
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CCL-81.2, CRL-1586 and CRL-1587, and it supplies NMDCK
cells under catal og nunber CCL-34. PER C6 is

w@r@asis2be from the ECACC under deposit nunberPCT/IB2007/004229

IO, AT O IO ———

* lehvSpela@tigen. refs. 34-36], including cell lines

derived from ducks (e.qg. duck reti na) or hens e.g.
¢iebakBB 3hue plifare ahtidehe bitas hﬁtxg(eﬁi&'sl:ﬁr,efeaib(ty oMhiaed by irecombinant DNA

&?ﬁtﬁ’gg ?EI \(qurrfassg)&\}gﬁgﬁgcélsflﬁfgfyces cer%vzszeaee yfeasg nUxtllk](% native viral HBsAg,
pie0tezbmbingat geasbexprdssed Antiged svoonuglpeadylatednde f:amﬂpf: in the form of

chi ck DNA, .t hereby r n

N

vompssmg plodsplblipidsHUlike native HIBAAZ parfidesathe yrapt-axprassed PafthleS may

S

R Ao R RORS, AULLISR orBR0 LR M, o

l@yw-i’r soortivAadv4DMe- andeditids e. g. after expression in a

Saccharonyces cerevisiae yeast. Unlike native viral

Heekworm, Spartularkycasbien aint capings (A ey ogeernimwn g dHisj antigen may be

PR MEO N RN  (AdtachPRke ndtdllopftfeabOr MdPr an aspartic hemoglobinase

subst ant |aII¥ spherical particles (average_ di aneter of

&bedPRo D pichimay becixagssegd i pibacyleinusinseet sRfh pysigm gs a secreted protein
holipids. Unlike native HBsAg particles, the

yeast - expressed particles may include

PRRasR Rk 1y bl'ﬂ[hoaﬁllt&éﬂs (HS M%ﬁe‘l@réﬂiblsv&nﬁg@fmbﬁ nse with the invention is
subt ypes_ ayw

RS Ry ABOlFin Y g iRty Wlu% &piitashp 3%%2 (BT CER2; gptieen). The
@&ﬁb(ﬁb@tﬁ)ﬂ(&ﬁﬁl}éé @iﬁirﬁm&f g(ram Whidh theT(h-lteSmaml ngeibramay&nh&r region has been
eco ast acl n-

ARaRAT e R BPARTR 2 YRR s B R provein with the
aaditioe Oéwmdl glutamb@ca Itle{tmmmuss@hrs fmm bf Ehyspmtnm includes the

- glﬁpgl gpeeﬁ) rﬁze { P '&tleaveqt tcl ?e%ﬁ%ﬂgﬁ%@@eﬁm % Eag?otﬁn{ ?%letion of the

fahehor alkevx theprotein t01‘ti§ mmamdameolgbly@um otein gD. It is
preferredto use ngroma HSV-2 strain (' gD2'
&y : pans i(HPWh PeefarredsBPY ahbgens ¢dr ugOWith the invention are

J@s@ hfrg ]tpr{se Wdﬂéan%ﬁ@ Go %ﬁﬁ Qi rub s %o%sasbei%b like particles

a truncated gD conprising
é‘dLH@ Tha¥e éfcaln he preguedaby meembmﬁntvwwsql% of hadlil ppasheells (e.g. in

Q'fcepagﬂ'fa@ bNg ARk @ lyfeagmn{‘ %pkﬁlﬁce@ﬂsﬁﬂﬂhd’lﬂﬁugz}%& or in Drosophila
formof the protein_ |ncludes the mnal tide wh

ch
cells]| Karieantcells, PRI VGriaTH P 28 WAL EoRebl 13y Bl Fells baculovirus

Deli6lsi @R cofry ftm:eu %@ne@d) ChRke p\llere;aabﬂy,tthe c@ﬁpdsmom ih€lu® L1 VLPs from
pared in s omayi r.us

§ 't%I Iag}{sl 6( 'ﬂg\}?PVﬁ,qun@ g](ljh1|s_||§vr£zem gxghlgatfl(g} hasheep shewn to be highly

TeHEctivB\{@Gﬂ]‘; moaddtién o HPValssal HPUtISI siminsyviiic lalso giossible to include L1

k
S}j_fpt%i ‘%/E‘if@j‘ﬁ{’ﬂﬂ esttr%{ngs no%gg%co\éara CZI bslframs is also possible. A

wmmnmntluée(bm@sm 20r60pde/mbl X e.lgnabpeedtugoeal) bEL [ gerg{P\( ptrain.
S.cerevisiae) or in insect cells (e.g. in Spodoptera
G’&itHrSzg afitigdhs aAnﬁfaxugl @esdaby diractljus Dmogophi $wtaBle B.anthracis antigens
For e r

EEgR s eebon GRSl BE Bty 4P E R Qb F ) i tiican share o

«:annnyontmeomﬂo@enkl@(s&n ast\/proeecpwefaQMMI $A)t Blee ewrgsos imtay gaptionally be
ncI V- 18

PPt robhoriR thOR o8 EEl A28 43 e chown to
be highly effective [40] In addition to HPV-16 and
HPV-18 strains, it is also possible to include L1

8-
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VLPs from HPV-6 and HPV-1 | strains. The use of

oncogeni ¢ HPV strains is also possible. A 30 vaccine
woreasiomebiide bet ween 20-60pg/ m (e.g. about 40pgr/m22pofo4229

L1 per HPV strajn. . Anthrax nt| . Ant hr .S .

* CanfsEantigonss AcyarieioLiPRYPRUnC apfe irg KOWR, HByegtion may be used
ithiagefas tHabelidickd iAma@Bienpaltis rédpehdealgainstdtmy captdr) melanbma, breast
edena fac% (% W%) both of which can share a comon _
B BN RAE as protectlve antlgen (PA). The

ant . gens t
he ifRpi P A Bt BB f i b0 ghey somprie a viral
surfacg @ﬁt&eﬁ 26@ 6 BeteSldgoB? @:m“gémcrzpz mtan& nifcie knewt fogsssthe NBsAg sequence to
heteroYo ous %ﬁﬁggﬁs ttol',:qgfé t @%\Cé ; Lﬁh@gzﬁ 'ta?s%g%gealﬁﬁ) a}%%‘?t‘?ﬁmc Fa_lh&ample reference
44 repomtmfumdsexf efﬂé’ut igp1 20ctopdBsiee toggive gtpwtelﬁgth@tam@@taneously assembled into
partlcﬁltﬂz{t] GEBmbi & H@@ﬂg %'artloﬁrsomt $ppr@eh Has oCheechNfied dfor malaria

Invention 1s also use antlgens based on hybr
vaccingp. Refetenss 4 epertn shat I‘?Bltton%ﬁfnup de 643y fipm the gnalgpix &&180 antigen were

1nsertﬂ‘ihiogtﬁé] HBRAg eqIRh&! 2hPBAUSe @iﬁréﬁ&{‘hyﬂzrﬂrpahm&%ﬁlﬁ elitit an anti-gp190
known to_ fuse the HBsAg sequence o l:{}eerolo u
lmmuafhwmmt winaglp) Referenqs SRgeROrLY) Profen hayings Ketrprals i fmer sequence
of the Qﬁrfzﬁﬁlﬁ%ﬁﬁmté:@xbteﬁi(é:{ﬂﬁés@ed dsef fakien proteid 4vitheBIA S Rleftsdno @7 reports the
20 thHBsA ive a

t hat
produgtwnwaﬁ@ahg s Ditpres roiprorsd; of BRIE i O EBapgy Beference 48
disclofeatal h{s@n&lﬁﬁﬁ@nﬂahﬁmcﬂ &8 .cirfithoappit® @tdneliil &Sfuad:dsm BBexg. Reference 49

discloge%i%{j ia%lg)g gﬁ}hﬁg f‘ 8111611 ;r;eg?)?lg% Fefmeerrc? e 1t sur ace )ggrrofteutl to'?%vzvax which

formedimmuidehic partickd of PO-85 tﬂles1¢d8§bcgu®erf L]&aag foantdsetnhag rrlahelal antigens

in self% aspemetﬁ%? gale?l feq"orr?rﬂstthe%fﬁﬁ &%ﬁ%rgw%l 1h ‘fﬂe 'fh@ﬂlhé ng/Qx]t?le can be used
n ani erence re

with }p'bml @nmgeha‘than gormﬁnseeq)@aql §uxf¢ce@nng¢mands@ beteno ousmntlgh@ Particularly

wherecthé 9192&%9850%2&%1 én R r}ﬁisﬁf7th%)fﬂfe?(ﬁ§£ﬂs @ﬁtlg%nfrﬁlcﬁl' BN oh BI€1 Plasmodium

erence reports production in

falczp«greees Plasmodiymysvari Riaspedivm w@@rl@o?rp%gwd@fm prade-eouitglle dIV antigens

for mzﬂ@ngﬂ%ﬁ% hyBRE RIS efhlopdighebPoRsh 210y BF hitigdhit iigieMents thereof [44].
h the “ci rcunspor ozoite rOt?@ErIS fused to HBs

Suitab P lREETA GG 0% PGiss 5T TN CPECDEH (i Subunit of the

circurk Sﬂo@ﬁteozf,urfab@ aﬁiﬁgreﬁ Z0C8®’) BH. ftﬁ@emly Pichidei betwwdenP3 Whd/ aX repeats of its
or med

I G rticles o -45 nm si ze.. .
NANI g6 and B PREmaY B gL CARET P RS0 G N PRRRLY Afncluding the
final 12einfin@ssdned Iﬂ@ (D&rrtnluﬁl)l Bérexénaple) ths investicef oayeusaehd antigen known as
R n the T us e vent

RTS Ty G R T ol GBAE| PESET LT I isolre o
P falc@zﬁdma (dngihe raoido@d)()sto 331984 gkmh ilRdudes A9 IHANY reptaty end t‘h@ T cell epitope

reglonaat a%nno gmglsag EO%etE'f{() E‘Fas m)laltnngs gpf{? %‘ng?% amino acids of the

preS2 Fiioatmndﬁ Hﬂﬁszengvaihe sejugaeepell BAS rmhdhusaeormmPllbslanﬁrumus methionine
remduQV(‘ﬁ:) @/Idpt 24k i’fbb I(1‘?1) 'T'k%/aﬂmo' ARRZort Bn(ﬂﬁg bickr B Ao RIS 1248-398 of CS
e envelo ycoprotein or antigenic
proteif fragrfn/spariiar 0{ ipzgmino acids a(g é95po$ Qb Erepen drpm P.falciparum NF54;
(iv) ARYHASNS) PRV AT MGn BRIV B Oe-SBYroReh; BASRS) 19Bs .
subunit of the circunsporozoite surface antigen
) e.g. they may include between 3 and 20 repeats
NANP notif, and/or they may include the

Emulstont Ruvkita that E@lefbeerptfest@%’ thbwetHodpbLinit inveMitin danbe usﬁdm@ manufacture
the 25 fijna|l 12 anmino acids fromthe Cter

vaceings G eI b aR G AR PHEGR ek BRHE Sicmporancousy,
at the til& Of usey\bri cah t4ke Pplaze ﬂﬁmig da&df@@mﬁmfﬂidtm’e 'Eife théiBods of the invention can be

applieg.v%hg{l ?}aglg]:gd)?#lt t%%n vgc&ci Iacs %ﬁr_ll\_lggfe rglé(ﬁ vace neC hlelnﬁeé od -an be performed
19 NANP repeats and the T cell epltope regi on at
am no acids 367 to 390), fus&d to the N-term nus of
HBsAg by four amino acids of the preS2 portion of
HBsAg. The sequence of RTS can thus contain: (i) a
N-term nus net hi oni ne

The véﬁcmet s
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30 residue; (ii) Met-Ala-Pro; (iii) 189 am no acids
corresponding either to am no acids 210-398 of CS
w@e@Besa263 rom P. fal ci parum 7G3 or to anmi no aci BGT/IB2007/004229

on th%déuvgp%?gfc (1%53 ;-)-mg;tldel z];nru%%]} RadAl ? anaf; 1‘\' Fs%d aftf% mx}ung, and vaccine
that pRtses Gaaliy chl&rolh tesdingl cdrv then HBsrAlgaseEﬂfer seda:amwier &stmibwtiamn For a vaccine

supphegll vy rllltr_)lﬁforf: egi"t;t %?é/l,rllsoe berﬁr)h et%té ?rgﬂfb\é &lﬁ% {/ﬁg—g%ﬁ Rgghet @.\vant prior to
packagimgif loaécd togethee withnantigeg. and errul sion and anti gen may

take pl ace extenporaneously, at the tine of use, or
Thus eamethek of gheowentioni which desti pe adiart eayy insludy e fusden prpsess step of
admu&rﬁ lthg %g)#,l{}éﬂ? WithOf z&lﬁ%erp Qs aﬂ%ﬁlsﬁlgt@vem%yqﬁ&h&@a Rether stepdof packaging

vaccl ne. pre-m xed vacci ne, the neth
the a(hwnb@tqo@ekﬂéﬁ frekf conpopED JESHFDBERED PLEIN GePRIREROHBEsS further steps

will ugﬂill}' Rfke PHICL¥AYif hE gd]ﬁ@ant hasipassell #RGuilitl Bomfdl ke@EN,
or it can be perfornmed after m xing, and vacci ne

Methdd33F tlféeiﬁb%ﬁﬁoﬂb}ﬁi huIEBSHrRImEESH 4 Elﬁalc @ﬁhﬂlé’leﬂh ek adjuvant or admixed
rel eased f or ﬁle and/ or, di rlb

vaceing, DR B GNPl 21 BF REFOed AR SPERE ﬁ'lhg“ﬁ?ﬁé’a&aged into doses
only iTehd1e&inplk Iphssbe théeqﬁaﬁfynﬁﬂltmh telsh erhadjauuahbd pf itle@r invention may involve:

cxus RS SRR i P R O b BB B TS ot e, i e
sampli passadhe aest, eoimbimingpthatdedls with @putlf mlxaxdmoﬁ amtgen hnit doses of the mixed

bulks CQA ﬁﬁaludee %th\f;ra%t?? %%dr@a 2 %%8 [P?r 4 E@/ma&lgt%% adj ui/fe\ntma |y nto
In an %h&lngtn% !?,Iﬁen?% E@tof 'ﬁ%glﬁ%h@i{)n \{‘qlafyhn%'lve?%{rg&ﬁ]lg a sample from a

nese er steps usual Yy t ak
bulk pijg‘@et dnstn}ag i thatt Jaepleg] Jag\;tgpqnbn@gib@‘gzs sed theve ifthel yample passes the test,
extrac(t:l’f-léI hﬁ@hosﬁ:@ﬁgm tﬁ@ﬁﬂ@gﬁu@aﬁlt fo‘F ﬁnklﬁé’ %‘iﬁl 'uﬁf@ dviek br atsigah.| y be

forned on a snal Saer e of adj uvant or
In a ﬁgl%rxxﬂt@maﬁgi HIﬁE(S‘duﬂ@nt Qﬂl@éthd&/ofctﬁgtlﬁ%tl& khlay Bevapes: feRiratiidlg a sample

le, and the bul k cka
from ﬁb%llé@dlu?ﬂ?ﬂtﬁe?t’fngtﬂi‘?é S |48 dﬁ §’g€‘La %aé‘ﬁn??dl&f‘ow& passes the test,
extractifg tinit d6WS fraém ks Bk adjtivanb for paokaging amkm&ynpdmmls a8 described above, for
extracting a sanple froma bul k adjuvant; testing that
CXte“’Q8WB?°€SE§e descri bed above; and then, if the sanple
In a fﬁﬁ%sr&ﬁtg Evetagrfi (bdérrr]len U?“n'tlet élé%?‘ilg QHVCHUOH &ann‘pqglve] xtractmg a sample
from 4 gk nbetueexdfraatgeacind ndjupat kegieg tha sasple.es ansttibed above and then, if the

samplgg?%gg dﬁlé‘ estt, E)gra%ﬁ 15}11@({13894 frth %tﬂ }’1&8&99 %rgggﬁa in

ntion may 1 nvo extr

For @ﬂﬁ@!z? va{g&ﬂ%@ uxgyldﬁsc%djo?'v@é&met @r@t {}Bgzaﬁﬁaétalﬁl%mieﬁ bfSreference to

escrib ove; I the sanple passes the
hemaggé@tnm (Fbcx pomest, rﬁ@lﬁnl»lwtmfaétsré@, by SBIP t%st@amawar@ﬁslma?ﬁﬂy contain about

15ug oPHATRX BighiV Jlﬁlo fowdP 18 8es Qfan A3t Us8& NpartidhlAlyf Whdm8ding an adjuvant.
alternative enbodi nent, a met hod of the invention r{?g
b& gﬂe 51}, as have

Fractipha) GPbe:SUEK £ Aot Fnd SHE SHNBPESTa M ofh 40do (1 hava JFER, Fe:

hlghelt &sitd 29 BJa 8t 9,5 I¥Bd [52 539P. vlaswatdgﬁsé nédyaHAudebitvédnel ardf 150pg of HA
he sa he te extracti it
per inficin SHAP ST, TFOSSFE O bR e b, 87368, 0.17.50e
0.5-5169 m@ommlﬂar dases dl&ﬁﬁelekgedbcﬁb O¥,@boiitdl0, abext BApboareabisit 3.8, about 1.9,
b t#% ; In a further alternative enbodi ment, a method of
aboutd paeie REENTABN may | nvoI ve: ext racting a sanple froma
Overa ah]&'e ore, tgel é’gfg;“ro?‘%té % blséevew en g;%éﬁlq%mlxegsxyaﬁagest&%l‘en preparing kits
mclum;nmgeﬁ frel adpshnt readyrfactnixmgg. lWhetre nhos%taka:smhqehienbgl franufacture then
m xt ur, o C E I ity
e e
liters, rzdﬂdrten,cBZOt bterShEﬁﬁjtg@Irs,ltercn Whef-myxiog fakenplace 9tp1ih@ &piny of use then the
measured by SRID. Existing vaccines typically contain
about 15g of HA per strain, 1@l though | ower doses can
be used, particularly when using an adjuvant.
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Fractional doses such as '/2 (i.e. 7.5g HA per
strain), '/ and 1/8 have been used [50,51], as have
W(hhtg)h/esmdoses (e g. 3x or 9x doses [52,53]). TPCEIB2007/004229

Volumﬁsa ?hcalt %%S H]én’? Qf #y&tcally alﬁe 0 han 9‘11&1?93} (f%oio fgﬁs% S5ml, <0.4ml,

<0.3mé. j) 2k, dre. Zﬁ@pth(haéﬁs iGg pstfal ﬂormig}tanﬁalbz &uslgyoluniessf ggtulswn and antigen

, solutlo t% b{epr%fxg(ll ¢Y l S%B?tg’gl’%ﬁg ! glﬂf . é\; ggt’\xfeaxg é l}talb%ﬂigl’ : %5 égx%%?éﬂi}.f %u’gtween 1.05:1

abou
and 1: étoé artdernomtptrdﬁnably(b@e’reahll 026 Heandf lot-825)t Inesome\eatboisrentsa however, an

excessb(% aﬁﬁl%gntv&l %H ePJegsp@fr %nﬂgellﬂhg}ege yea! CW'B@:% aﬂrexmg Yolume of one component

pari ng ant1gen an uvant read

is use dreemcess ngl gweﬂle bmaktemsg t5a1ke&§3|1a€8 5db|2bﬁg>41 >5:1, ele
manufacture then 35 the volunes of bulk antig % .

Whereaaijtigem and adjuyanhpre DResgpigd @i FqPatalfosQuaongats, @’“ﬂ-}“eaal"ért Phaff physically

separafe frbth&acl® ofher Wthinl the 'k, andlfhid éeb@rﬁﬁon eatlbd hdhdved 11?5&10us ways. For
liters, etc. Wiere m xing takes e at ? % cg 1
instanggs et REORSHES T30S WSeBHBRBBBDES el At BIBG T IpmERls of two vils can

then bu HikEEwhédrhded@d £g.MByxethoVing |theI cmteml df\onb&iad aid hdding tham to the other
vial, OEBV Sfll?lﬁfl altebt rz?mot’ﬁ‘g%et‘i?“@g%é% beth Vl"“é? ﬂ@d&‘l’““ﬂé’t‘eﬂf% il container.

bstantial | y. equa Qlunes of &l sion fi . .
Ina pgg nﬁfilagﬁngegl%t oﬁ? étéle comé)u?)e tsalrs] b §| ?l}ng%rll%d?lge %H&rls in a container
such dseat vieleThi syririgearad be: wsed (e.prwitte p alotdle)oiot inepetnitsl c@ents into the second
I .
conof P B DS b B L 8y oo o
the syrmfiepan tiende administered to aopatignt; ry@eﬁllyrﬁymtge apgacstenjp apesley Racking one
compo%ftqﬁ %ﬁﬂ l@Fm@rL atdd e &erﬁ@lﬁ a sé&arétcs %ngé fe pﬁﬁf&t@ fd@ministration.

e at |east 1.

In anciler J;xef?ﬁedlarreﬁléeéenteﬂﬁ whhar é‘oxﬂﬁHnbﬁl@ '&r@ﬁad a@geméa%ht @dpﬁrately in the

presented as sSeparate conponents (ﬁﬁ%hl n.a

same YFBERAG T SRR SHSECUFR B HLI ETioRs Rl ere. When the
syringKidacnAfd (b Bi furhgRamatidt@tiok & RticAs meavmdn&ntswftmo chambers are

For 1nstan onents ma [ arat e
mixedg Dt FEFEeR S 6 norhos S SRR BRIEHTS Bt e TrGF <
mhe oG B BRI BRetly BY RSO . 10 some
arrangvmartts, amfonipgnae (igpiadlbl the nmigow mtgpdmet wthet than shegfmuihsaorhcomponent) is
v, and | |
i Yo B 0 0h AD Doh ME SPAAL g e . The o
compcmemy camlremaged it prderop reactivate the day ewrpaaiericand givig@n ageeoys composition
for adﬁ’ﬂrﬁgtratlzm&) asye[tfeﬂtgg lgémnl%%d H§tﬁ901¥eﬁt \grll t‘%ﬁ;ﬂly%é]@&ﬁé@&mﬁlﬁ a vial rather

Its content Into second “contai ner
than arﬁmngfg Drigdcpontpengiismay encétah “SabaliveBeugh ehdncior ﬁ“ﬁ'toée phgannitol, as

well a§ Mﬁhﬂﬂ:@ theld¥® e@ YR sGARLRB hfix@Fes; 15§1c¥d§@'nfa}{ﬁ1td1' Afxt@AR, &28&ne possible

be adm nistered to a patient, typicall throu

arranggin@iti yses HedAHeRs SoAlNPH @O’Bl?%lentc‘Br?pUﬁ dlle Swl%esag':} %%pmlsw antigen
compdikhtThA3taes the need for using a separate syringe for

pati ent admi nistration. In another preferred
If vac@intd@@ARdompoRents WO aliditioe stmkim adjusardradd it ntigeggethberthese further

but separately in the
compaReRip 14y, é‘i’déclffil‘ﬁg%ne tslﬁsc?h as °8§’é’°8?’§%|°6s“e‘ay b part of a third kit
compdnefiter ences 54-61 etc. \Wen the syringe is act uat ed

(e.g. during admnistration to a patient) then the
Suitabteocuineditess t‘n‘r rhived vawinehafriferigvantion, @Oforrindeddual fits-omponents, include
vials anii disﬁ e m%re? I"l%%s c%Bﬁtaﬂl%Fscg I)lﬁ? ot%ﬁ{éar ate mxing step

use. e con he various kit

Where °£8?8&%i%§/o%he nedfH §8lek¥n 34 al, b(ﬁe k/igl @g)lﬂ%&ldﬁltyfn%dmof lcl%lass or plastic

arrange a conponent (typl he anti g
materiglo fipe w&his praﬁl'ﬁé)iy tthldrfﬂed the Oeﬁmhesaomow‘?mer?éﬁ?é toig Tq ﬁVOId problems
dry form(e.g. in a lyophilised form, with the other
conmponent being in aqueous fdrm The two conponents
can be mxed in order to reactivate the dry conponent
and give an agueous conposition 25 for adm nistration
to a patient. A lyophilised conponent wll typically
be Iocated W|th|n a VI al rather than a syrlnge Dri ed

o oy I I - s s ey
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wel | as m xtures thereof e.g. |actose/sucrose
m xtures, sucrose/mannitol m xtures, etc. One possible
wa@eeoangesent uses an agqueous enul si on conponeneCT/IB2807/004229

i 5 B AL DR PR 3B AL g e of
latex m rall packagingmadterial veprafdirad ik vaah chayhecledetd gjagle deftvh@mE or it may
1nc1udﬁ lrjr%otreb filan gﬁg %sserk%”}nﬁltﬁ%é/% S%Ray llB%ges Ere?%leel((itM§' Grelnflie of colorless
glass. conponent Sui t abl e contai ners f or m xed vacci nes of

the invention, or for individual kit conponents
A vialicae hanger capi(@g-s2 Towed lagk ks prtanted) IS@Chstb?tian?g%*ﬁnn‘gl)'ﬁé@ée can be inserted into the
cap, tlﬁe%h@h@ of &e%?ﬁ\% al%e %&ﬁerll'eh ¢hto B VINIQE.E 18 reconstitute lyophilised material

nposi tion/conponent 1's located in a vial, the vial
therein)s arpir the RISty ofdbrevisk can b Eawved bekaiatq the syrpgs Adier removal of the

synngyﬁ%ny {n@lvidlSa REicEhdn B8 Sdché s th@fc@ﬁlﬁosﬁﬂitﬁl can be admlmstered to a
nposition is added to it. avoi d

paticny B a8 VB3 PelY 500 15 25T 0 £av bk DEb AR P cover has to be
removB@béf6RltBe capicah be adcesspd.ef erably sealed with a
| at ex-free stopper, and the absence of latex in all

Wherepae&ﬁgtbsﬂg)nfmh@bneﬂit id ﬁackﬁ@ﬂaﬁibedsyrfﬁ@é‘, thé ayrimgeywillnolt mdenally have a
f vaccine e nore

e YR RRLE 05y YRS Loyt LSLAER ZRGF, ety
use. Swfenl ixedlee aregatefenéd. deincr Bbgwge,gl-ash 25Egangey aral 5/8anphh%6\f9uge needles

are typlcl)%ag aéjynﬁlgesgn S)?l? Lﬁggld%‘g %h@ 8&? %gftel?%lsg&nc\bh&ﬂﬂﬁ 18t number uhﬂuenza season

and expgati@ndate of tlnrcentsyuslm@'ebecm’mt@e tefagditate gecorst l@epme Thegplunger in the
synngg ﬁ)reQ‘eraf)@ HE GORS bek %? dV4RPiE lp'llﬁ%@‘r FBehdidy acctlcibﬁfaﬁ'y r}):moved during

he” cont ent e vi al be renoved back into
aspiratitne Ty syringes mqvtheve # Eatpvmibbesfeap rd/osplrpgegdDispasaie syfEnges contain a

s1ngle \ﬂb&l of vacdiReghe sﬁﬁi@e t)xhﬁ Qer@:ﬁil@thtaaéiy ﬁg ca steﬁlQhe tip ;])_nor to attachment of
OS|t|0n can dm ni st éred ati e

a needic apy} G P ABP Irefesbbamidre abvit sibe 8 be 5y8 S & ang popdle e packaged
separatdi@theh B rieedt 1ﬂfreféﬁh‘bﬁf fith@SwitiPa B@tyl ibbdr §hReME Brelfi@feds@ringes are those

p. can, be ag d,, Where a conposition/ conponent
markefeguﬂg&rll |“ﬁ‘i“8 nge, the syri nge will not
Contalggr%dn?%{lé havefla}o .,?Eeed aéfﬁ%%? %g d t(%) %Itf)hf%misl’ta[r%o&egwer?l to children. For

instan&s 8 eyrirlgy cameliningsd). Sridafost may badtagsarkiskovping b Qr2|6mli volume
1-inch 23-gauge, 1-inch 25-gauge and 5/8-inch 25-gauge
Wherenegldésasntamee (¢g pisyange @arvialjissiserh yhepat i3 posferaeotowise i container made

from apo%%sﬂ%faf;%élfaég ?thc‘er APn UL otélg %nle%as@ umber, influenza

ason explration date t he contents may be

A kit &r do%p%gtloﬁ Gla‘}%%'ﬂa&ﬁa%k@ G { GREH KR BoRPwitd Beedtlet RORMink Metails of the
he syringe referab as a stopper to prevent t he

vacc1n9|qmglgﬁtrqcp@tpﬁ qqiglnaétéqt]@gmieéplisyot} er&uw}t the vaccme etc. The

instru@dRE fdY bR corkiiB vahih AL tHﬁb’eﬂ@bﬁltﬁ)n'O@ta&)énﬂH@ Betdilg @pailable in case
and/ or” pl unger. Di sposabl e syringes contain a single

Ofanaﬁl%f’é%fea%‘?,‘bﬁOH%W‘“gWéc%W‘Pﬁgféc will generally have a tip
cap to seal the tip prior to attachnment of a needle,
Pharnmdutiduécmﬁmsw'apﬂ s preferably nade of a butyl rubber.

t

Commbeh et BT P RFER i PR SR AP SEE! b ey ey
include ldblbﬁdineﬁhllﬁ|add1t19n$iﬁ dferanigsyanngiya/aar egt thop evill mﬂndaﬁyenblude one or
more ﬁ%ﬂi?%%?“{] A tcr mere( nd/or_ ea(clo 1€n &r“ﬁehog%ghaci Q:ﬁ szo(nl %LQE components is
availadle bri méare;nce& ch| I dr en. For | nst ance, a syringe

containing a 0.5nl dose may have a mark show ng a

0. 25mL vol une. Where a gl ass container (e.g. a syringe

or avial) is used, thenit is preferred to use a

contai ner made 25 froma borosilicate glass rather

than froma soda |ine glass:-12-
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A kit or conposition may be packaged (e.g. in the sane
box) with a leaflet including details of the wvaccine
wWe@2@s/056263 r ucti ons for administration, detail sPOF/IE20€7/004229
he RS RS REPYRREL 60 45 gr SIS AR s e,
howead rteaahd vaecine sthuldybeasnhsthrtially fiee froms@e. leds thamapigithh eteraurial material

e GREL P [ALEAB XGRS R R oo

i t.i . i . t um
- To cohg(sl ﬂoﬁl}éxg{! ulzl.j %n%éfe?rgﬁ) Q@ﬁm% i Hl%%@a? gﬁ? hsgm &s _a-Egﬁﬁm salt. Sod

. . onponents in a ant i gen and

chloridei{Nafdinis peefegredt ;Eyh waylbetpygsicataat bytwieert | aeb2@me/nol Othep palts that may

be prQ{%ﬂ{ %‘ﬁ.ﬁ@t #&?gsiuﬁ?.rcﬁloﬁﬁé,s DotBRAP iR ardeh SfHobShhate, Alisodium phosphate
thorough di scussion of such conporients i's ‘avail able

dehydrate, magegsiyie ehlgride, cajciumphlonide/e56263 PCT/ | B2007/ 004229

The conposition may include preservatives such as
Comppgiiienseydla gensrally . e gk grdiality of hefween e?‘z)ﬁi‘“gfﬁ and 400 mOsm/kg,
preferlEVBY¥S/een RBRB6G ROMARE 208 vl Qhidre pheferablp Shiriithad the rhigeeof 290-310

from (i.e, less than 5gg/m) nmercurj material . e.g.
mOsnyg, ounie 0 rq el e bR GOl 18 Pt (it of Phim caused by
vaccinaB61IC[65Y, bar leeping esmslelitg it thik radge is aeverthéledsspnifairddy, it is
preferred to include a physiological salt, such as a
CompssitibrismaaintindéSoch emmors tmffesr Tydcdl Mafers indudsr efpbospbate buffer; a Tris
whi ch be e i Mo .
butfer{ g TRl & BV ERE ek a1NR budr QP EltalEter. BRIl ypically
be inchidbdmi thie3-2poMagsgaim di hydr ogen phosphat e, di sodi um
phosphate dehydrate, nmagnesium chloride, calcium
The pUieif ercounpositéancwillusnprely b beiween 3-0 apddr and morsgyrically between 6.0 and
8.0e. é?%l:}i%@ﬁ 5.t53én@f7.5bgtﬁi‘@@:@s SR Mohgnzﬁﬂgeréi@% iEIRAE K&tep of adjusting the
preferably between 240-360 nOsm kg, and will nore
pH of Biedrully vaseipe prgr|to RrakAgiAgt he range of 290-310 10
nmOsm kg.. Gsnol al ity has previously been reported not ..
The corgpesifipa léﬁf‘%rg‘i%ﬁbjﬁ flegie- EgF ORI ‘B;Preef?fé@eYinﬁa’cWeT% $}g: containing
<1 EWUubndotsir 0git,05 ¥0ndrdtfedstre) e do&@ad ipseforavigr thel’$ per dose. The
(greferrep. ggggositions.nay i ncl ude one or nore
comp UFW&?@?G$V (AN I8¢t ers i nclude: a phosphate buffer;
The ofngy G @b friS maR Rl R e P S e e Rateral for
multipley plmahisationd i ¢. nc ' mdkgidosen kitheThe 2@invionapfge . prdsErvihiee pHpreferred in

. jtion will generally be between 5.0 and
mun“@&T%nég%R%%%e typically between 6.0 and 8.0 e.g.

iRt ity a@ffhislerd irfa REQEESSIRe S Mokt SAL, IaRRoUBRYa half dose (i.e.
Vamn?%é*%ﬁ@?% ?ﬁ@ﬁuggxa étep o% adfugtingothe ﬁﬁ o#ﬂ%ﬁ% alf dose (i.e
about Bdpial)yeaydiesdmprstered tachildesRagi ng. The conposition is
preferably sterile. The conpositiaqn is preferably
Comppgitiensyand dafniage Breffrabby siossdmt hgtween 2°ggnd Srot by srouk ot be frozen.
They shoSiaMdday B REASU sTirB@nighose, and preferably <0.1 EU
per dose. The 20 conposition is preferably gluten

AN aTa PP | material for a

Metho];dlg %ﬁr%aTP%gﬁgﬁ%ﬁ%%W%%p %%P%de material for _
The infertion pkr@/idedikitn argbdongositibns @epaaed usirlgtthelmsthodkofithe inVérgion. These are
oo 5L PAGTAL UL b o FSSE e U BRBAFRS i
immuickasggesevio la pagenpfcoalpasing theStep, of adhinotaying audicd fomposigon to the patient.

(i.e. 25 about 0.25m ) nay be adm nistered to
The ingntiodatsn pra@otep dese kitrmmd anuipéditions foraispasahedicdmontsst or ed

at between 2C and 8C. They shoul d not be frozen.
The invention also provides the use of: (i) an aqueous preparation of an antigen; and (i1) an

oil-in-water emulsion adjuvant tested according to the invention, in the manufacture of a medicament

for raising an immune response in a patient.
13-
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They shoul d ideally be kept out of direct |ight.
Met hods of treatnent, and adm nistration of the
wo amsioseedThe i nvention provides kits and corrpoBﬂ'?T/'Imnm/004229

. d h f,th
The u%%mﬁ% ¥QS%CB]I%§ Irafs%fl %gg}ﬁsmt &1'93% ?xbdn&sese W vent h% %nc(li‘urc]lte %ﬁ %ntﬁg&%y response,

preferablg aippatenive anipdpwispase.a net hod of r a| sing an i rmune

response in a patient, conprising the step of
The camipositicsts ean b@acmunistemdam Nposistways he ndseprekeried smmunifafion route is by
1ntran#£<¥1§£}1 mﬁ:@tl m@ Qﬁtg\ﬂlg gﬁn %}E ?quﬁ lgﬂtto?he?%%lﬁam.g)x%ﬁfeg 'ugmucde subcutaneous

Of use’ as ‘nvention also provid
injectiongintrarasaf{66-631) orah[6ah uémdsmml Evatlditiapseutaneens, tzmsdfg@ﬁl [72], etc.
and (ii) an oil-in-water enulsion adjuvant tested

Vaccipescpepired agcordingetol tho drecneen may bensednit rpaicioth ghilireryand adults. The
patlerﬁfﬁﬁ'y HE MRS %han 33e s(oz(rQﬂd nad sdafGoldrs-1i RS14.83 slold, @r at least 55 years
atient. - 08/ 056263 PCT/1B2007/ 004229 The

old. TRanpebt Fiss 58 sl do € GO oIS BB P (e 8 <5 years
old), Qgﬁﬁﬁ'ﬂeh)’pdtleﬁtk URkQ1tAdhr@ M drikQs] YariiR8 PRASE, and lhﬁflﬁfyabexyor&lel pregnant

prote ve anti bod s onse. The,c osi tj.ons
womdhe GoPIRII HPRHds QB Gentsr A RGBLE i BR pgad. THe vaccines ar
not suitdBIY Bb18IgtfbratAese @LuPs, Ih‘éwbyer dndiniaaeased more gehaally imra population.
(e.g. into the armor leg), but other available routes
Treanhélﬁlculdbe byibsingla I’alemhetﬁlld orj acatlitiple, doba¢chedvées Mulfidé d68F may be used
L.t rader nal e
ina plrlp}f% g-‘gP]ﬁ%F IPI} éT e u]te and/{\% gﬂciz #é%stetrrngﬂlﬁ}eé%@cghc%ggdéﬂe In a multlple dose
schedtileethd varns doses may bb gives dot thﬁnsmee(atdlff@tm robied elg- eenpq;m!eral prime and
a fi r%fj fe th d
o 95 RSB R 553, LARaR TP il o o d
(typwtilé)aswo deseleiarparticglady ureful paimmawnologigally @ave datieys. (l\éulgple doses will

typlcaTng)eyaﬁﬂﬁﬁstQJeﬂl at Qﬁﬁfle&/@ékl apart 25 2YRRNUE) webl alidi By deRs, Gbout 4 weeks,
ears d), hospitalise atients, healthcare

aboutmq@lsq‘r, @bmﬁﬁmse&k% abajt ¢ & Waels %hqur E%Wﬁe]ﬁﬁeei‘%bnnel
pregnant. 10 wonen, the chr o cal |

Vacmpeﬁ]%@a é’F‘TCBP%‘hfna}S gyp aéimugsterg ::}o F?é %}t%att ?Jggélpt}a]llﬁ dhe same time as (e.g.
durin@ide @@fle méfical\cassultnesmh crfviit 16 @hedithidraptatessiohsl) ythéroraccines.

t hese groups, however, and may be used nore generally
Geneld? @ Popul ation. Tr eatnent can be by a single dose

schedul e or a nmultiple dose schedule. Miltiple doses
The way Wempssdg” iencempassesdiinclidimginas atdllons S'chrstiting’ @/ @ composition
comér?shn%a l%?l?l%}' E&nsls@ﬂ“sﬁl@ % @rqné;}pig!:lﬁde Jo%e 1;1-%1:!1 '1tR)ln§l edé) SE+vY.

€ varl ous doses nm Iven e sange or

The V\ddrg f‘ﬁfb?tgﬁtlarllguhggs fot gxcl@c?eo‘%ﬁl%e lﬁu e. Qré E@n}ﬁﬁﬁiloi‘x Svhich is “substantially

a nucosa and parenteral boost,
free” értom Y o b sempletelynfrest frqamr% Wheris r@ﬁ%ssws@e V(Ctrsi/pﬂtbailamyally may be

omlttédvpoxg%%hm't@n BAtht hﬁ/@ﬁtﬁfnl y useful ini nm_'m0| ogi cal l'y
nai ve patients. Miultiple doses will typically be

The t@Mabéuit B 8ltidH tol aGREleridal WERK x&RARS, fdrex8mplapaut%2
weeks, about 3 weeks, about 4 vveeks about 6 weeks,

Unles@b@étﬁc@ll%@tﬁﬂé&, a proedst cdrﬁpr\i\ﬁx%@ stelﬁlbﬂﬂﬁmﬂ@twveakﬁoreei)mp))nents does not

e O T T L G
three &Mﬂ}bdﬂ@ntts h&n&@ﬁﬁorﬁ’(ﬁdieﬁakaﬁ basohbiatd eith @eachvotbért atdahen the combination
si onal ). ot her vaccines. CGeneral The

he
maybteéf’ m& ;ﬁ],tP he CURBNases i ncl udi ng" as well as
Where %glrr]nsa ?gnldn rtlculaglgl b%vﬁ%%%?énalsoﬁe us&‘o H;p{he %hﬂlgre %CW they should be

consi s XCl usli v ude sonet
obtairgd diom smmes ehag are)frele fyom Tlhesmmbje sperigsform pn(aiphgld)pa@m@s(TSEs) and in

partlculg} gg{ 1|ng Qﬂ‘@g?érrﬁleée/npeﬁ g?r)] @y gm§@g ?v%ﬂgﬁp t \g{yé #drstg eculture cells

in theftwt@lmbsencv\h%mwnaieiﬁesghmytemlhe word "substanti al | y may

be omtted fromthe definition of the invention.
-14-
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The term "about” in relation to a nunerical value x
nmeans, for exanple, x+10% Unless specifically stated,
W(az(pls/@bmss corrpr ising a step of mixing two or POT/EB2007/004229

Wherehfl )r%}gxglggtﬂltﬁﬁla q n%gr%% F] r tglg CL!)Iogrif 6sa BXH %P g%b{f]lbésﬁt%nd&%n @Hat compound may
alterth&elyé)etrb;da@ddwa suiddbld Ibméagcorrponent s then two

conmponents can be conbined with each other, and then
BRIEFIPESORIPTIGN OF DRAWINGS Onbi ned with the third

conponent, etc. Were animal (and particularly bovine)
Figuravh sleawsaiqualenrecconteatimaimbHer & variety of kefcheepf an oil-feyater emulsion. Three

deviatRihQ ofh REep téttté HuiRfk {nim SeMESRdHA pala d ree from
ransntsS|b e sponglforntencaphalopathles (TSEs), and

Ind1v181§51 Utk Qf W§9Sadjti3¢5nﬂ (ISOtliih%s %ﬁlﬂ@weﬁ@@% &red of combmmg squalene, Span 85,

mal - derj ved -14 WD 2008/
TweepRly Veis06 B8 ID OO LoTPERTIONAE AR R GBps by provide the
desirell lﬂiﬂalbmdélen&‘stlcﬁﬁfﬂ S%f(véi) ﬁfﬂmaﬁts i0t 3% (vol iy sbibate 80papHUwal) Span 85 and

o LA ok 25 LAY Rt T ol fperonuiis

nnmumomméﬂkm@nmmnyjaO@mndﬂwar|ety of batches of an
oil-in-water emul sion. Three 5 deviatyons from
The taagat etateint eorgent an thnge MBS otst wasr39+3megindaliguredsshaws Beagenlene content

of ovefl 5&%&@%&?& Of%e T{i’éﬁéé@(%%%_ e\ \A}Iéntkgt ?éhgé@rle a%parent labeled

A to (@begnﬂ]ennwf@mg@pEarat% was gyestigrigd dor o, ‘Awa@@ rB dat, it was found

that tHel ffifeRWas %E%ﬁrdue-w% HIRARAREABSh WRBeL ARPHREHPIA size was also seen to
-anount s tha rovide the desired final concentratio

rise oygide; e carétt)upgad%ﬂeéf?é thege ot Filter glogsing wat tlsh woBlr thy ‘oot but this

time th&/Qluje WARat®a iddpPropHatt Gl §hé hat KeeR ubdderathef Han fexd biifs a fault with
was nti%g%IU|d|sed at about 700 bar, and the fina

me“ﬁﬁ%?%ﬁf flsed nixture wasfllteredttwough a 0.2m

er. The target squal.ene co t he

Thus {hs OG04 ORHFE RYgnit PIGnEus: piectos, dramenisg dibtdyes. withou

havingowanspe&Qhdfifidrelirectty. manuf act uring | ots. Three
deviations fromthe target range are apparent, | abel ed
A to C. Wen the manufacturing apparatus was

It willibewaderstged dat the mvenion has b@n dlescBbed lat way pf expaplefaplinand isodifications

may bé H@He &Iﬂl?st Ielnla \W@ﬁn ﬁ'lle 9 djsgﬁltfo?th@ Jv@htko%d
Interaction c anber roplet size was al so
seen to rise out3|de the target upper |l evel for these
lots. Filter clogging was al so seen for the "C lots,
but this time the cause was that an i nappropriate
filter type had been used, rather than there being a
fault with the interaction chanber. Thus the aberrant
squal ene levels are suitable for detecting diverse
filtration difficulties, without 20 having to inspect
the filter directly. It will be understood that the
i nvention has been described by way of exanple only
and nodifications nay be made whilst remaining wthin
the scope and spirit of the invention. -15 WD
2008/ 056263 PCT/ 1 B2007/ 004229 REFERENCES (t he
contents of which are hereby incorporated by
reference) [1] W90/ 14837.
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CL
1.

10.

1.

12.

13.

manuf act uri ng an oil-in-water enul sion adjuvant,
rising the steps of: (i) preparing a subm cron
iR er 0
AShER0 HE B3 B, HR Rl ST YIS Plpsing e s of
(Dsprépasiog larﬂgbmmeoremrswewr t:mulslomu@mgémewnlar@amscnf antagueous carrier, a
upfh&){ﬁtdaﬁd"&l Sh&E! Lfl) %@ect?ﬁg ?l?}@‘eérﬁﬁlgi[;n 1Pl (s'térfl atm?laﬁauﬁzrbﬁ% a sterilized

e squal dre Co Sterilized sl on
erMisiomeandh Gidl) wEasyting the squaline centpntiofh ﬁlepﬁf‘?@élé@semldiﬂt)lhe r
conprises the step of. (iv) conparing the squal ene
Tlxomtthod ofrelainir e dheminsthe prddess further dongpriscutht stee (IfDﬁV)ecmmparing the

sqlu%]le?ehcon{enm measuRad (m gtﬁp é{l) tyglf s&?élgr?e co‘ﬂ enﬁ%r%k&m tf(hn\{\@tgf; 8

arison revea

squal epe. cont has nificantly changed b
. i Tagboq 55 S pierete o e SpHRAR {0 VP 1) Geraei e faualene content

haf RignifRbitBcthahged |baﬂ“f65n Sepsnfilaina iiii), ttheadpdjatinia i’djedtal.
rejected if the content neasured in step (iii)

TKH Ifngﬁf)é op¥laﬁﬁ’§ €, &iﬁﬁn#ﬂ@%ﬁﬁa‘ﬁmst cfé@ rlf ﬁﬁt cokRAMMehFuRI in step (iii)
ste claim 4, wherein

dlffﬁé%%ﬂj’&? @‘ﬁ’éJ“é%tﬁé’ﬁ’f thg GRRIFRL KPR g?’@p“te@’l())’ is a squal ene
concentration between 2% and 8% by volune. 6. The
Theemnétbet off claimad en Hor 4atvehersimthe iseuadeng abetert known diom e (ihis a squalene

15 concentrati on bet ween
co%g/gzlg?at3$ 6%%0)&911 Jo8 ol $AUSNERe.

y volune. 77 A quality control test nethod

for an.oi r e SI on,.adj uvant erei
Tléedfrﬁ@'- % od 0 Cl%‘ﬁ‘ptéﬂse greérh g 3 ualene Sqn nte}qéow ﬁﬁ)n{] sIth@ dlS a squalene
cwmﬁtlmelsetueeslt%ard6%bmahm¢g the actual squal ene

content of the adjuvant to a standard squal ene
A CqiatigNéontBl tekb Qndﬁlﬁidhﬁﬁl a'mf oy whtee eanlisigh adjavdn,Wkéreinnthe adjuvant

if the a uva table S u§le e conten
coggmls?s ﬁqga nqw er\%nt tcpragﬂses S cmﬁ%%gt ]E: actual squalene
cotteat ofithe adjinanteton stdnéarﬂrsqllag@m coiger@n i an uenza anti gen.

10. A quality control test nethod for a vaccine that

THeNGEHSEST Y pédeding clieh FhefiR liSthe Adjatint M@ dn ack&tablélbdi@lene content,
al en t¥;lnere| n the nethod conprises the steps of
it ‘(S%Pmbﬁﬁgﬁ’l‘ A8 2B € act ual squal ene content of the
adjuvant to a standard squal ene content; and, if the
Thfcm@hq»d ofplpinSnwhersinttbaentigen iszg influcats WEERN- (i)
preparing the vacci ne by conbining the adjuvant with
A aquahyt Gogarol, teitlmefﬁhé fmeahadeind tlek analwd®s @n dibin-witer emnplsion adjuvant

1nélnglnggcﬁﬂ%?£ kh\%g‘(ger%ﬁo%}o g][hﬁj’l %ssyl%‘@t&%gﬁ'l @gb%mfﬁnngrﬁle actual squalene

cofrtenh oﬂth@fadmvantnmal stapgaed equalenh eontenth dad: df shpuadteah squalene content is
ac ﬁﬂéb?e{]t méﬁ‘epﬂrlﬁ H@lvg%%%'ﬁ{l@é e deuba%tt WQnﬂr(ﬁg'bﬂd 6%

3. The net hod of any one of clains 9 to

Thce o‘ﬂ%tﬁh(f rfe c&alignf e?r efrjlent thless al;lgzi 8 %@.%?ene COltlthl% 198%@31%6 concentration

r om conten
betvinaen 294 8858% b voldm2008/ 056263 PCT/ | B2007/ 004229

The method of claim 11, wherein the standard squalene content is a squalene concentration

between 4% and 6% by volume.

The method of any one of claims 9 to 12, wherein the adjuvant is rejected if the actual content

differs from the standard content by more than +10%.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

14. A nmethod conprising a step of mxing (i) an
i nfluenza virus antigen and (ii) an oil-in-water
wepuwBss@am adj uvant that includes squal ene, WhePEI/IB206T#004229

method al so.includes a._step in.wi .squal.ene T s
ATRRE GRS SR Ty, A e B UBAP oRE I W o in-vatr
emsilsipn adjgvar thd)indlndes rsgualerte, gdwreim tjeumeathod maisptineledesfa step in which
sqthglgni%gégﬁﬂglﬁz&%%ﬁ%cgﬁ% o n%%g& Pg%ltt pgﬂfegt}e girlﬁle%%t;ﬁ) gnd%lf(f)ﬂnrlhe antigen
adponpamixtire after sheankingdtepqual ene content(s) in order to

check for production failure. 16. The nethod of claim
THebmethbé b€ ichirh Ha, shabiiathe squlae epateaomeantediia (a) or (b) is compared to

squal ene concentratign bet n 2% and.8% by vol une.
s R CRTaRL T Qe pRe kR asd PR ar o

squal ene content is a squaI%Pe concentration 10 .
Themgibadh of latmql 5 oshsieiy She pandard squptrae fERIRRIGIS G SE3PnG feneentration
bedlecil 284 ARl 886 bl Qolbihe. Wherei n the adj uvant is rejected

if the actual content differs fromthe standard
TlfeOH)EfFlBa Yl fs, Wi HE Rtardddrd $4R1MBICDBAENO, R5YaRi€ concentration

of clains 14 to 18, wherein squalene content is
beeeea deand Yo Bpvalups) and (b). 15 20. The nethod of

any one of clainms 14 to 18, wherein squal ene content
Thesmetbad of @y dna of alpinxutS toolt7, mhere{nothe adyvanT kserejeeted algthe fictual content
di i a30Ehe gtaﬁcia@d %E%n)te}lglfé Rloilegthaﬂ\’i_]ﬁf‘ﬁl n squal ene cont ent

I'n not

I'S neasur e in~ (a). 22. The nethod of

iR St 6 Sh Mo 1 & R B8 o -BReh S feanrtn boh @ and

(band Span 85. 23. The nethod of any one of clains 1 to
21, wherein the emulsion is an enmul sion of squal ene, a

THQBEREES Qny 0AOEf cTNRB N 48818, A¢herelquarRhé echtéit isanyasanee irdfa) but not in
clains | to 21, wherein the emulsion is an emnul si on of

(b§qualene, a tocopherol, and a Triton detergent. 25

25. The nethod of any one of clainms | to 21, wherein .
Therraethof pisiny an¢ of dsims A e | & rvhersimqualepgconiat, i rasrgured in (b) but not in
(apol yoxyet hyl ene al kyl ether hydrophilic nonionic

surfactant and a hydrophobic nonionic surfactant. -19

The method of any preceding claim, wherein the emulsion is a submicron emulsion comprising

squalene, Tween 80, and Span 85.

The method of any one of claims 1 to 21, wherein the emulsion is an emulsion of squalene, a

tocopherol, and Tween 80.

The method of any one of claims 1 to 21, wherein the emulsion is an emulsion of squalene, a

tocopherol, and a Triton detergent.

The method of any one of claims 1 to 21, wherein the emulsion is an emulsion comprising
squalene, a polyoxyethylene alkyl ether hydrophilic nonionic surfactant and a hydrophobic

nonionic surfactant.

-19-



